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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information to
verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at the
time of sale in accordance with Tl's standard warranty. Testing and other quality control techniques are utilized to
the extent TI deems necessary to support this warranty. Specific testing of all parameters of each device is not nec-
essarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or severe
property or environmental damage ("Critical Applications").

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED TO
BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER CRITICAL
APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl products
in such applications requires the written approval of an appropriate Tl officer. Questions concerning potential risk
applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer's applications, adequate design and operating safeguards
should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or infringe-
ment of patents or services described herein. Nor does Tl warrant or represent that any license, either express or
implied, is granted under any patent right, copyright, mask work right, or other intellectual property right of Tl cover-
ing or relating to any combination, machine, or process in which such semiconductor products or services might be
or are used.

Copyright © 1995, Texas Instruments Incorporated



INTRODUCTION

The 1995 POWER TRANSISTOR and DARLINGTON DATA MANUAL from Texas Instruments includes complete
detailed specifications on the bipolar junction transistor product line.

The general purpose NPN and PNP power transistors are suitable for use in both analogue applications such as
linear series regulators and switching applications such as inverters and relay drivers. The general purpose NPN
and PNP Darlingtons have high gain and low drive current which means that these devices are extensively used in
the output stages of analogue power amplifiers and for logic driven power switches. The high voltage planar

switching transistors are an excellent choice for use in off-line switch mode power supplies and inverter applica-
tions.

The data book is divided into 7 chapters. Below you will find a brief description of each chapter.

Chapter 1. Alphanumeric Index - A list by device name with the relevant page number for the detailed specification.

Chapter 2. Selection Guide - An easy-to-use reference guide that includes specific device information. Page num-
bers are shown for easy access to the detailed specifications.

Chapter 3. Glossary - Defines terms and standards used throughout the book.
Chapters 4 - 6. Product specifications for over 90 Transistors and Darlingtons are given in these sections.
Chapter 7. Mechanical Data - Detailed package drawings and specifications are shown in this section.

For further assistance please contact the sales representation listed in the back of this book. For additional copies
of this book please return the pre-paid order form included inside the back cover.
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ALPHANUMERIC INDEX

Device Number  Page Device Number  Page Device Number  Page Device Number  Page
BD239 4-3 BD540 4-55 BD898A 5-23 BDW73 5-67
BD239A 4-3 BD540A 4-55 BD899 5-11 BDW73A 5-67
BD239B 4-3 BD540B 4-55 BD899A 5-15 BDW73B 5-67
BD239C 4-3 BD540C 4-55 BD900 5-19 BDW?73C 5-67
BD239D 4-7 BD543 4-59 BDY00A 5-23 BDW73D 5-67
BD239E 4-7 BD543A 4-59 BD901 5-11 BDW74 5-71
BD239F 4-7 BD543B 4-59 BD902 5-19 BDW74A 5-71
BD240 4-11 BD543C 4-59 BDT60 5-27 BDW74B 5-71
BD240A 4-11 BD544 4-63 BDT60A 5-27 BDW74C 5-71
BD240B 4-11 BD544A 4-63 BDT60B 5-27 BDW74D 5-71
BD240C 4-11 BD544B 4-63 BDT60C 5-27 BDW83 5-75
BD241 4-15 BD544C 4-63 BDT61 5-31 BDW83A 5-75
BD241A 4-15 BD545 4-67 BDT61A 5-31 BDW83B 5-75
BD241B 4-15 BD545A 4-67 BDT61B 5-31 BDW83C 5-75
BD241C 4-15 BD545B 4-67 BDT61C 5-31 BDW83D 5-756
BD241D 4-19 BD545C 4-67 BDV64 5-35 BDW84 5-79
BD241E 4-19 BD546 4-71 BDV64A 5-35 BDWB84A 5-79
BD241F 4-19 BD546A 4-71 BDV64B 5-35 BDW84B 5-79
BD242 4-23 BD546B 4-71 BDV64C 5-35 BDW84C 5-79
BD242A 4-23 BD546C 4-71 BDV65 5-39 BDW84D 5-79
BD242B 4-23 BD645 5-3 BDV65A 5-39 BDW93 5-83
BD242C 4-23 BD646 5-7 BDV65B 5-39 BDW93A 5-83
BD243 4-27 BD647 5-3 BDV65C 5-39 BDW93B 5-83
BD243A 4-27 BD648 5-7 BDW23 5-43 BDW93C 5-83
BD243B 4-27 BD649 5-3 BDW23A 5-43 BDW94 5-87
BD243C 4-27 BD650 5-7 BDW23B 5-43 BDW94A 5-87
BD244 4-31 BD651 5-3 BDW23C 5-43 BDW94B 5-87
BD244A 4-31 BD652 5-7 BDW24 5-47 BDW94C 5-87
BD244B 4-31 BD743 4-75 BDW24A 5-47 BDX33 5-91
BD244C 4-31 BD743A 4-75 BDW24B 5-47 BDX33A 5-91
BD245 4-35 BD743B 4-75 BDW24C 5-47 BDX33B 5-91
BD245A 4-35 BD743C 4-75 BDWS53 5-51 BDX33C 5-91
BD245B 4-35 BD744 4-79 BDW53A 5-51 BDX33D 5-91
BD245C 4-35 BD744A 4-79 BDW53B 5-51 BDX34 5-97
BD246 4-39 BD744B 4-79 BDW53C 5-51 BDX34A 5-97
BD246A 4-39 BD744C 4-79 BDW53D 5-51 BDX34B 5-97
BD246B 4-39 BD745 4-83 BDW54 5-55 BDX34C 5-97
BD246C 4-39 BD745A 4-83 BDWS54A 5-55 BDX34D 5-97
BD249 4-43 BD745B 4-83 BDW54B 5-55 BDX53 5-103
BD249A 4-43 BD745C 4-83 BDW54C 5-55 BDX53A 5-103
BD249B 4-43 BD746 4-87 BDW54D 5-55 BDX53B 5-103
BD249C 4-43 BD746A 4-87 BDW63 5-59 BDX53C 5-103
BD250 4-47 BD746B 4-87 BDW63A 5-59 BDX54 5-107
BD250A 4-47 BD746C 4-87 BDW63B 5-59 BDX54A 5-107
BD250B 4-47 BD895 5-11 BDW63C 5-59 BDX54B 5-107
BD250C 4-47 BD895A 5-15 BDW63D 5-59 BDX54C 5-107
BDS539 4-51 BD896 5-19 BDW64 5-63 BU406 6-3
BD539A 4-51 BD896A 5-23 BDW64A 5-63 BU407 6-3
BD539B 4-51 BD897 5-11 BDW64B 5-63 BU426 6-9
BD539C 4-51 BD897A 5-15 BDW64C 5-63 BU426A 6-9
BD539D 4-51 BD898 5-19 BDW64D 5-63 BUT11 6-15
3
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ALPHANUMERIC INDEX

Device Number  Page Device Number  Page Device Number  Page
BUV47 6-19 TiP42C 4-135 TIPL762 6-85
BUV47A 6-19 TIP47 6-43 TIPL762A 6-85
BUV48 6-25 TiP48 6-43 TIPL765 6-91
BUV48A 6-25 TIP49 6-43 TIPL765A 6-91
BUX84 6-31 TIP50 6-43 TIPL770 6-97
BUX85 6-37 TIP100 5-111 TIPL790 6-103
TIP29 4-91 TIP101 5-111 TIPL790A 6-103
TIP29A 4-91 TIP102 5-111 TIPL791 6-109
TIP29B 4-91 TIP105 5-115 TIPL791A 6-109
TIP29C 4-91 TIP106 5-115 TIPP31 4-147
TIP29D 4-95 TIP107 5-115 TIPP31A 4-147
TIP29E 4-95 TiP110 5-119 TIPP31B 4-147
TIP29F 4-95 TIP111 5-119 TIPP31C 4-147
TIP30 4-99 TIP112 5-119 TIPP32 4-149
TIP30A 4-99 TIP115 5-123 TIPP32A 4-149
TIP30B 4-99 TIP116 5-123 TIPP32B 4-149
TIP30C 4-99 TIP117 5-123 TIPP32C 4-149
TIP31 4-103 TIP120 5-127 TIPP110 5-151
TIP31A 4-103 TIP121 5-127 TIPP111 5-151
TIP31B 4-103 TIP122 5-127 TIPP112 5-151
TIP31C 4-103 TIP125 5-131 TIPP115 5-153
TIP31D 4-107 TIP126 5-131 TIPP116 5-153
TIP31E 4-107 TIP127 5-131 TIPP117 5-153
TIP31F 4-107 TIP130 5-135
TIP32 4-111 TIP131 5-135
TIP32A 4111 TIP132 5-135
TIP32B 4-111 TIP135 5-139
TiP32C 4-111 TIP136 5-139
TIP33 4-115 TIP137 5-139
TIP33A 4-115 TIP140 5-143
TIP33B 4-115 TIP141 5-143
TIP33C 4-115 TIPt42 5-143
TIP34 4-119 TIP145 5-147
TIP34A 4-119 TIP146 5-147
TiP34B 4-119 TIP147 5-147
TIP34C 4-119 TIP150 6-49
TIP35 4-123 TIP151 6-49
TIP35A 4-123 TIP152 6-49
TIP35B 4-123 TIP160 6-55
TIP35C 4-123 TIP161 6-55
TIP36 4-127 TIP162 6-55
TIP36A 4-127 TIP2955 4-139
TIP36B 4-127 TIP3055 4-143
TIP36C 4-127 TIPL760 6-61
TIP41 4-131 TIPL760A 6-61
TIP41A 4-131 TIPL760B 6-67
TiP41B 4-131 TIPL760C 6-67
TIP41C 4-131 TIPL761 6-73
TiP42 4-135 TIPL761A 6-73
TIP42A 4-135 TIPL761B 6-79
TiP42B 4-135 TIPL761C 6-79

*ip
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SELECTION GUIDE

GENERAL PURPOSE NPN TRANSISTORS

Ic Veeo Piot hee
Device Number | Continuous Tc=25°C Minimum @l Pack Compl itary Page
(A) (V) (W) (A)
TIP29 40 TIP30
TIP29A 1 60 30 15 1 TO-220 TIP30A 4-91
TiP29B 80 TIP30B
TIP29C 100 TIP30C
TIP29D 120
TIP29E 1 140 30 15 1 TO-220 4-95
TIP29F 160
BD239 45 BD240
BD239A 2 60 30 15 1 T0-220 BD240A 43
BD239B 80 BD240B
BD239C 100 BD240C
BD239D 120
BD239E 2 140 30 15 1 TO-220 4-7
BD239F 160
TIPP31 40 TIPP32
TIPP31A 2 60 08 10 s 10-92 TIPP32A 4147
TIPP31B 80 TIPP32B
TIPP31C 100 TIPP32C
BD241 45 BD242
BD241A 60 BD242A
BD241B 3 80 40 10 3 TO-220 BD2428 4-15
BD241C 100 BD242C
BD241D 120
BD241E 3 140 40 5 3 TO-220 4-19
BD241F 160
TIP31 40 TIP32
TIP31A 60 TIP32A
TIP31B 3 80 40 10 3 TO-220 TiP328 4-103
TIP31C 100 TIP32C
TIP31D 120
TIP3HE 3 140 40 5 3 TO-220 4-107
TIP31F 160
BD539 40 BD540
BD539A 60 BD540A
BD539B 5 80 45 12 3 TO-220 BD540B 4-51
BD539C 100 BD540C
BD539D 120
BD243 45 BD244
BD243A 6 60 65 15 3 TO-220 BD244A 4-27
BD243B 80 BD244B
BD243C 100 BD244C
TiP41 40 TiP42
TIPA1A 60 TIP42A
TIP418 6 80 65 15 3 TO-220 TIP428 4-131
TiP41C 100 TIP42C
i
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SELECTION GUIDE

GENERAL PURPOSE NPN TRANSISTORS (continued)

lc Vceo Piot hee
Device Number | Continuous Tc=25°C Minfmum @lc P Comp Page
(A) v) (W) (A)
BD543 40 BD544
BDS43A 8 6o 70 15 5 TO-220 BD544A 4-59
BD543B 80 BD544B
BD543C 100 BD544C
BD245 45 BD246
BD245A 60 BD246A
BD2458 10 80 80 4 10 SOT-93 BD2468 4-35
BD245C 100 BD246C
TIP33 40 TIP34
TIP33A 10 £ 80 20 3 SOT-93 TIP34A 4-115
TIP33B 80 TIP34B
TIP33C 100 TIP34C
BD545 40 BD546
BD545A 60 BD546A
BD5458 15 80 85 10 10 SOT-93 BD5468 4-67
BD545C 100 BD546C
BD743 45 BD744
BD743A 60 BD744A
BD743B 15 80 90 5 15 TO-220 BD7448 4-75
BD743C 100 BD744C
TIP3055 15 70 90 5 10 SOT-93 TIP2955 4-143
BD745 45 BD746
BD745A 60 BD746A
BD7458 20 80 115 5 20 SOT-93 07468 4-83
BD745C 100 BD746C
BD249 45 BD250
BD249A 25 60 125 5 25 SOT-93 BD250A 4-43
BD249B 80 BD250B
BD249C 100 BD250C
TIP35 40 TIP36
TIP35A 60 TIP36A
TIP3sB 25 80 125 10 15 SOT-93 TIP368B 4-123
TIP35C 100 TIP36C
%
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SELECTION GUIDE

GENERAL PURPOSE PNP TRANSISTORS

[ Vceo Piot hee
Device Number | Continuous Tc=25°C Minimum @lg Packag Compl Page
(A) v) W) (A)

TIP30 40 TIP29

TIP30A 1 g0 30 15 1 To-220 | [P29A 4-99
TIP30B 80 TIP29B

TIP30C 100 TIP29C

BD240 45 BD239

BD240A 2 bt 30 15 1 To-220 | BD239A 4-11
BD240B 80 BD239B

BD240C 100 BD239C

TIPP32 40 TIP3l

TIPP32A ) 60 08 10 0 1092 TIPP31A 4149
TIPP32B 80 TIPP31B

TIPP32C 100 TIPP31C

BD242 45 BD241

Bb242A 3 ot 40 10 3 To-220 | BD241A 4-23
BD242B 80 BD241B

BD242C 100 BD241C

TIP32 40 TIP31

TIP32A 60 TIP31A

TIP32B 3 80 40 10 3 T0-220 | Lo 4111
TIP32C 100 TIP31C

BD540 40 BD539

BDS40A 5 &0 45 12 3 To220 | BDS39A 4-55
BD540B 80 BD5398

BD540C 100 BD539C

BD244 45 BD243

BD244A 6 €0 65 15 3 To-220 | BD24%A 4-31
BD244B 80 BD243B

BD244C 100 BD243C

TIP42 40 TIP41

Tipa2A 6 60 65 15 3 To-220 | LP41A 4-135
TIP42B 80 TIP41B

TIP42C 100 TIP41C

BD544 40 BD543

BD544A 60 BD543A

BD544B 8 80 70 15 5 TO-220 | Lolin 4-63
BD544C 100 BD543C

BD246 45 BD245

BD246A 10 60 80 4 10 soT.gs | BD245A 4-39
BD246B 80 BD245B

BD246C 100 BD245C

TiPa4 40 TiP33
TIP34A 60 TIP33A

TIP34B 10 80 80 20 3 SOT-93 | Loom 4-119
TIP34C 100 TIP33C
i}
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SELECTION GUIDE

GENERAL PURPOSE PNP TRANSISTORS (continued)

le Vceo Piot hee
Device Number | Continuous Te=25°C Minimum @lc Pack Compl Page
(A) V) (W) (A)

BD546 40 BD545

BD546A 15 60 85 10 10 SOT-93 BDS45A 4-71
BD546B 80 BD545B

BD546C 100 BD545C

BD744 45 BD743

BO744A 15 60 90 5 15 TO-220 BO743A 4-79
BD744B 80 BD743B

BD744C 100 BD743C
TIP2955 15 70 90 5 10 SOT-93 TIP3055 4-139
BD746 45 BD745

BO746A 20 60 115 5 20 SOT-93 BD745A 4-87
BD746B 80 BD745B

BD746C 100 BD745C

BD250 45 BD249
BD250A 25 60 125 5 25 SOT-93 BD249A 4-47
BD250B 80 BD249B
BD250C 100 BD249C
TIP36 40 TIP35
TIP36A 25 60 125 10 15 SOT-93 TIP3SA 4-127
TIP36B 80 TIP35B
TIP36C 100 TIP35C
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SELECTION GUIDE

GENERAL PURPOSE NPN DARLINGTONS

I Veeo Piot hee
Device Number | Continuous Tc=25°C Minimum @lg P g Comp Page
(A) v) (W) (A)

TIPP110 60 TIPP115

TIPP111 2 80 0.8 500 2 TO-92 TIPP116 5-151
TIPP112 100 TIPP117

BDT61 60 BDT60

BDT61A 4 8o 50 750 1.5 TO-220 BDT60A 5-31
BDT61B 100 BDT60B

BDT61C 120 BDT60C

BDW53 45 BDW54

BDW53A 60 BDW54A

BDW53B 4 80 40 100 4 TO-220 BDW54B 5-51
BDW53C 100 BDW54C

BDW53D 120 BDW54D

TIP110 60 TIP115

TIP111 4 80 50 500 2 TO-220 TIP116 5-119
TiP112 100 TIP117

TIP120 60 TIP125

TIP121 5 80 65 1000 3 TO-220 TIP126 5-127
TIP122 100 TIP127

BDW23 45 BDW24

BOW23A 6 60 50 100 6 TO-220 BDw24A 5-43
BDW23B 80 BDW24B

BDW23C 100 BDW24C

BDW8&3 45 BDW64

BDW63A 60 BDW64A

BDW63B 6 80 60 100 6 TO-220 BDW64B 5-59
BDW63C 100 BDW64C

BDW63D 120 BDW64D

BD645 60 BD646

BD647 80 BD648

BD649 8 100 62.5 750 3 TO-220 BD650 5-3
BD651 120 BD652

BD895 45 BD896

BD897 60 BD898

BD89Y 8 80 70 750 3 TO-200 BD900 5-11
BD901 100 BD902

BD895A 45 BD896A

BD897A 8 60 70 750 4 TO-220 BD898A 5-15
BD899A 80 BD900A

BDW?73 45 BDW74

BDW73A 60 BDW74A

BDW73B 8 80 80 100 8 TO-220 BDW74B 5-67
BDW73C 100 BDW74C

BDW73D 120 BDW74D

BDX53 45 BDX54

BDX53A 60 BDX54A
BDX538 8 80 60 750 3 TO-220 BDX54B 5-103
BDX53C 100 BDX54C

i
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SELECTION GUIDE

GENERAL PURPOSE NPN DARLINGTONS (continued)

Ic Vceo Prot hee
Device Number | Continuous Te=25°C Minimum @lc Packag Comp Page
(A) V) (W) (A)

TIP100 60 TIP105
TIP101 8 80 80 200 8 TO-220 TIP106 5-111
TIP102 100 TIP107
TIP130 60 TIP135
TIP131 8 80 70 1000 4 TO-220 TIP136 5-135
TIP132 100 TIP137

BDX33 45 BDX34

BDX33A 60 780 4 BDX34A
BDX33B 10 80 70 TO-220 BDX34B 5-91
BDX33C 100 750 3 BDX34C
BDX33D 120 BDX34D
TIP140 60 TIP145
TIP141 10 80 125 500 10 SOT-93 TIP146 5-143
TIP142 100 TIP147
BDVé5 60 BDV64
BDV65A 80 BDV64A
BDVE5B 12 100 125 1000 5 SOT-93 BDV64B 5-39
BDV65C 120 BDV64C
BDW93 45 BDW94
BOW93A 12 60 80 100 10 TO-220 BDW4A 5-83
BDW93B 80 BDW94B
BDW93C 100 BDW94C
BDWS83 45 BDW84
BDW83A 60 BDWB84A
BDW83B 15 80 150 100 15 SOT-93 BDW84B 5-75
BDW83C 100 BDWB84C
BDWS83D 120 BDW84D

i
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SELECTION GUIDE

GENERAL PURPOSE PNP DARLINGTONS

I Veeo Piot hre
Device Number | Continuous Te=25°C Minimum @lc P g Compl: y| Page
(A) V) w) (A)
TIPP115 60 TIPP110
TIPP116 2 80 0.8 500 2 TO-92 TIPP111 5-153
TIPP117 100 TIPP112
BDT60 60 BDT61
BDT60A 80 BDT61A
BDT60B 4 100 50 750 1.5 TO-220 BDT61B 5-27
BDT60C 120 BDT61C
BDW54 45 BDW53
BDWS54A 60 BDWS53A
BDW54B 4 80 40 100 4 TO-220 BDW53B 5-55
BDW54C 100 BDW53C
BDW54D 120 BDW43D
TIP115 60 TIP110
TIP116 4 80 50 500 2 TO-220 TIP111 5-123
TIP117 100 TIP112
TIP125 60 TIP120
TIP126 5 80 65 1000 3 TO-220 TIP121 5-131
TIP127 100 TIP122
BDW24 45 BDW23
BDW24A 60 BDW23A
BDW24B 6 80 50 100 6 TO-220 BDW23B 5-47
BDW24C 100 BDW23C
BDW64 45 BDW63
BDW64A 60 BDWG63A
BDW64B 6 80 60 100 6 TO-220 BDW63B 5-63
BDW64C 100 BDW63C
BDW64D 120 BDW63D
BD646 60 BD645
BD648 80 BD647
BD650 8 100 62.5 750 3 TO-220 BD649 5-7
BD652 120 BD651
BD896 45 BD895
BD898 60 BD897
BDI00 8 80 70 750 3 TO-220 BD899 5-19
BD902 100 BD901
BD896A 45 BD895A
BD898A 8 60 70 750 4 TO-220 BD897A 5-23
BD900A 80 BD899A
BDW74 45 BDW73
BDW74A 60 BDW73A
BDW74B 8 80 80 100 8 TO-220 BDW73B 5-71
BDW74C 100 BDW73C
BDW74D 120 BDW?73D
BDX54 45 BDX53
BDX54A 8 ot 60 750 3 TO-220 BDX53A 5-107
BDX54B 80 BDX53B
BDX54C 100 BDX53C
¥
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SELECTION GUIDE

GENERAL PURPOSE PNP DARLINGTONS (continued)

Ic Vceo Piot heg
Device Number | Continuous Tc=25°C Minimum @l Package Complementary Page
(A) V) (W) (A)

TIP105 60 TIP100

TIP106 8 80 80 200 8 TO-220 TIP101 5-115
TiP107 100 TIP102

TIP135 60 TIP130

TIP136 8 80 70 1000 4 TO-220 TIP131 5-139
TIP137 100 TIP132

BDX34 45 750 4 BDX33

BDX34A 60 BDX33A

BDX34B 10 80 70 TO-220 BDX33B 5-97
BDX34C 100 750 3 BDX33C
BDX34D 120 BDX33D
TIP145 60 TIP140
TIP146 10 80 125 500 10 SOT-93 TIP141 5-147
TIP147 100 TIP142
BDV64 60 BDV65
BDV64A 80 BDV65A
BDV64B 12 100 125 1000 5 SOT-93 BDVE58 5-35
BDV64C 120 BDV65C
BDW94 45 BDW93
BDW94A 60 BDW93A
BDW94B 12 80 80 100 10 TO-220 BDW93B 5-87
BDW94C 100 BDW93C
BDW84 45 BDWS83
BDW84A 60 BDWS83A
BDW84B 15 80 150 100 15 SOT-93 BDW83B 5-79
BDW84C 100 BDW83C
BDW84D 120 BDW83D

{f
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SELECTION GUIDE

NPN SWITCHING TRANSISTORS

R load Inductive-load
i 9
Device Number Ic Veeo Vero VeE(sat) t t Package Page
Continuous Max @l Max ‘elg Max @lc
(A) ) V) V) (A) (ns) (A) (ns) (A)
TIP47 250 350
TIP48 300 400
1 - 6-43
TIP49 ! 350 450 ! TO-220
TIP50 400 500
200
BUX84 2 400 800 1 1 . 1 TO-220 6-31
(typical)
200
BUX85 2 450 1000 1 1 . 1 TO-220 6-37
(typical)
TIPL770 2.5 400 850 25 25 200 25 TO-220 6-97
TIPL760 4 400 850 25 4 250 4 TO-220 6-61
TIPL760A 450 1000 ’
TIPL760B 500 1100
2. - 6-67
TIPL760C 4 550 1200 s 8 250 8 T0-220
TIPL761 400 850
4 . SOT-93 | 6-73
TIPL761A 450 1000 25 4 250 4
TIPL761B 500 1100
2. 2 T-93 | 679
TIPL761C 4 550 1200 s 8 50 8 S0
TIPL791 400 850
X 4 -220 6-109
TIPL791A 4 450 1000 25 4 100 To
BUT11 5 400 850 1.5 3 150 3 TO-220 6-15
BU426 375 800 150
6 4 5 SOT-93 | 6-9
BU426A 400 900 3 (typical) 2
TIPL762 400 850
5 -93 6-85
TIPL762A 6 450 1000 25 6 180 6 sot
BU406 . 200 400 1 5 T0-220 6-3
BU407 150 330
TIP150 300 300
TIP151 7 350 350 2 5 TO-220 6-49
TIP152 400 400
BUV47 400 850
5 T-93 | 619
BUV47A 9 450 1000 8 8 800 5 400 S0
TIP160 320 320
TIP161 10 350 350 2.9 10 2600 6.5 SOT-93 6-55
TIP162 380 380
TIPL765 400 850
: 10 SOT-93 | 6-91
TIPL765A 10 450 1000 25 1o 200
TIPL790 120 150
10 0 TO-220 6-103
TIPL790A 150 200 2 10 400 !
BUV48 400 850
g 6-2
BUV4BA 15 450 1000 5 15 800 10 400 10 SOT-93 5
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GLOSSARY

PART 1 - POWER TRANSISTOR SAFETY CONSIDERATIONS

The designer, maker, and user of electrical equipment containing power transistors should give attention to
the following points relative to the safety of personnel that may operate the equipment.

The electrical potentials of the collector, emitter, and base terminals on the transistor present an electrical
shock hazard when the equipment is energized.

The normal operating case temperature of energized transistors is often high enough to present burn hazards
to both operating personnel and flammable material touching the transistor.

If the transistor is falsely turned "on" or fails, power will be applied to the equipment load. Operator safety may
be affected by an unexpected energizing of the load.

In the event that an equipment output short or internal fault condition develops, very high surge current can
be passed through the transistor. If this condition exceeds transistor ratings for magnitude and duration, the
transistor may be damaged; and if the surge is severe enough, internal heating can cause the transistor to
rupture and perhaps sustain an arc.

PART 2 - POWER TRANSISTOR STANDARDS

Following are sources of standard material relating to Power Transistors:

EIA and JEDEC Standards
Electronics Industries Association
2500 Wilson Boulevard

Arlington, Virginia, 22201 - 3834
Telephone: 703 907-7500

EIA Standard RS-313-B: Thermal Resistance Measurements of Conduction Cooled Power Transistors.

JEDEC Standard 77: Terms, Definitions, and Letter Symbols for Discrete Semiconductor and Optoelectronic
Devices.

JEDEC Publication 65: Test Procedures for Verification of Maximum Ratings of Power Transistors.

JEDEC Publication 74: Standard List of Values to be used in Power Transistor Device Registration and
Minimum Differences for Discreteness of Registration.

JEDEC Publication 104: Reference Guide to Letter Symbols for Semiconductor Devices.
JC-25 Power Transistor Registration Formats RDF-1 to RDF-6

International Electrotechnical Commission Standards

American National Standards Institute, Inc.

1430 Broadway

New York, N.Y. 10018

Telephone: 212 868-1220

IEC Publication 747: Semiconductor Devices. Discrete Devices.

IEC Publication 749: Semiconductor Devices. Mechanical and Climatic Test Methods.

Q’ TExAS
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IEC Publication 191: Mechanical Standardization of Semiconductor Devices

PART 3 - POWER TRANSISTOR TERMS AND DEFINITIONS

INTRODUCTION

Most of the information concerning letter symbols, abbreviations, terms, and definitions commonly used with
Power transistors was obtained from JEDEC Standard 77 (JESD77-A, February 1992). This document and
the JC-25 registration formats have overriding authority where any conflict occurs.

Base (B, b)*
A region which lies between an emitter and collector of a transistor and into which minority carriers are
injected. (Ref. IEEE Std. 100).

Breakdown

A phenomenon occuring in a reverse-biased semiconductor junction, whose initiation is observed as a
transition from a region of high small-signal resistance to a region of substantially lower small-signal
resistance for an increasing magnitude of reverse current. (Ref. RS-282-A).

Breakdown Region

A region of the volt-ampere characteristic beyond the initiation of breakdown for an increasing magnitude of
reverse current. (Ref. RS-282-A).

Breakdown Voltage
The voltage measured at a specified current in a breakdown region. (Ref. MIL-S-19500).

Collector (C, c)*
A region through which a primary flow of charge carriers leaves the base. (Ref. IEEE Std. 100).

Darlington Transistor

A compound semiconductor device consisting of two transistors, in which the collectors are connected
together, and the emitter of the first transistor is connected to the base of the second transistor.

NOTE 1: This connection of two transistors can be regarded as a compound transistor with three terminals.
NOTE 2: The circuit may include a biasing network.

NOTE 3: The presence of a terminal to provide direct access to the base of the second transistor is optional.

* References to base, collector, and emitter symbolism (B, b, C, ¢, E, and e) refer to the device terminals connected to those regions.

(]
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Graphic symbols. (Ref. IEEE Std. 315):

NPN PNP
COLLECTOR COLLECTOR
BASE BASE
ENVELOPES
OPTIONAL
EMITTER EMITTER

Emitter (E, e)*
A region from which charge carriers that are minority carriers in the base are injected into the base. (Ref.
IEEE Std.100).
Forward Direction (in a p-n junction)
The direction of current that results when the p-type semiconductor region is at a positive potential relative to
the n-type region. (Ref. IEEE Std. 253).
Junction, Collector
A semiconductor junction normally biased in the reverse direction, the current through which can be
controlled by the introduction of minority carriers into the base. (Ref. IEEE Std. 100).
Junction, Emitter
A semiconductor junction normally biased in the forward direction to inject minority carriers into the base.
(Ref. IEEE Std.100).
Open-circuit
A circuit in which halving the magnitude of the terminating impedance does not produce a change in the
parameter being measured greater than the required accuracy of the measurement (Ref. MIL-S-19500).
Reverse Current
The current that flows through a semiconductor junction in the reverse direction.

Reverse Direction (in a p-n junction)

The direction of current flow that results when the n-type semiconductor region is at a positive potential
relative to the p-type region.

Saturation
A base-current and a collector-current condition resulting in a forward-biased collector junction.

* References to base, collector, and emitter symbolism (B, b, C, ¢, E, and e) refer to the device terminal connected to those regions.
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Second Breakdown

A condition of the transistor, resulting from a lateral current instability, in which the electrical characteristics
are determined principally by the spreading resistance of a thermally maintained current constriction. The
initiation of second breakdown is observed as a decrease in the voltage sustained by the collector.

NOTE: Second breakdown differs from thermal failure in that its initiation cannot be predicted from low-
voltage thermal resistance measurements.

Unless the current and duration in second breakdown are limited, the high junction temperature at the current
constriction will result in failure, usually as a collector-to-emitter short-circuit.

Second breakdown can occur at positive, negative, or zero base current.

Semiconductor Junction

A region of transition between semiconductor regions of different electrical properties (e.g., n-n+, p-n, p-p+
semiconductors), or between a metal and a semiconductor. (Ref. RS-282).

Short-circuit

A circuit in which doubling the magnitude of the terminating impedance does not produce a change in the
parameter being measured that is greater than the required accuracy of the measurement. (Ref. MIL-S-
19500).

Small-signal

A signal that when doubled in magnitude does not produce a change in the parameter being measured that is
greater than the required accuracy of the measurement. (Ref. MIL-S-19500).

Static-value

A non varying value or quantity of measurement at a specified fixed point, or the slope of the line from the
origin to the operating point on the appropriate characteristic curve. (Ref. IEEE 255).

Terminal
An externally available point of connection. (Ref. IEC 747-1).

Thermal Resistance, (Steady-State)

The temperature difference between two specified points or regions divided by the power dissipation under
conditions of thermal equilibrium. (Ref. IEEE 100).

Transient Thermal Impedance

The change of temperature difference between two specified points or regions at the end of a time interval
divided by the step-function change in power dissipation, at the beginning of the same time interval that
causes the change of temperature difference. (Ref. EIA-282-A).

Transistor
A semiconductor device capable of providing power amplification and having three or more electrodes. (Ref.
IEC 747-1).

Transistor, Junction, Multijunctional Type
A transistor having a base and two or more junctions.

‘Q’ TExAs
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Graphic symbols for triode transistors. (Ref. IEEE Std. 315):

NOTE: In the graphic symbols, the envelope is optional if no element is connected to the envelope.

NPN

COLLECTOR

BASE

PNP

COLLECTOR

BASE

ENVELOPES

EMITTER

OPTIONAL

EMITTER

PART 4 - SYMBOLS, TERMS AND DEFINITIONS

SYMBOL
Cobo

TERM

Common-base open-circuit
output capacitance

Common-emitter small-signal short-
circuit forward current transfer ratio
cut off frequency

fhte

fr Common-emitter transition frequency
or frequency at which small-signal
forward current transfer ratio extrap-
olates to unity

Common-emitter static forward cur-
rent transfer ratio

Common-emitter small-signal short-
circuit forward current transfer ratio

heg

Pre

current, dc (base-terminal, collector-

tarminal amitar_tarminal)
rminas, emiter-ierminai)

IB, 'C, IE

current, rms value of alternating
component (base-terminal, collector-
terminal, emitter-terminal)

current, instantaneous total value
(base-terminal, collector-terminal,
emitter-terminal)

Ips I, lg

ig, i, ig

DEFINITION

The capacitance measured across the output termi-
nals (collector and base) with the input open-cir-
cuited to ac.

The lowest frequency at which the magnitude of the
small-signal short-circuit forward current transfer
ratio is 0.707 of its value at a specified low frequency
(usually 1 kHz or less).

The product of the modulus (magnitude) of the com-
mon-emitter small-signal short-circuit forward current
transfer ratio, hfe, and the frequency of measure-
ment when this frequency is sufficiently high so that
the modulus (magnitude) of hfe is decreasing with a
slope of approximately 6 dB per octave.

The ratio of the dc output current to the dc input cur-
rent (Ref. MIL-S-19500).

The ratio of the ac rms output current to the small-
signal ac rms input current with the output ac short-
circuited to the common terminal. (Ref. MIL-S-
19500).

The value of the dc current into the terminal indicated
hy tha arithanrint

by the subscript.

The root-mean-square value of alternating current
into the terminal indicated by the subscript.

The instantaneous total value of alternating current
into the terminal indicated by the subscript.

“5’ TEXAS

INSTRUMENTS

3-7



GLOSSARY

Ico

lceo

Icer

Ices
Icev

Icex

leo

'cm

e MAXIMUM (PEAK)
- RMS VALUE OF VALUE OF
ALTERNATING CURRENT  ALTERNATING COMPONENT

£ g N\
w [
T
g INSTANTANEOUS
3] VALUE OF
g ALTERNATING
g COMPONENT
é Icav) lc(rms)
3 AVERAGE TOTAL RMS VALUE
o Ic | TOTAL VALUE
DCVALUE |
fcm ic
| MAXIMUM (PEAK) INSTANTANEOUS
| TOTAL VALUE TOTAL VALUE
\ |
NO ALTERNATING '
COMPONENT > WITH ALTERNATING COMPONENT —————

DIAGRAM ILLUSTRATING FOREGOING CURRENTS (REF. IEEE 255)

collector cut-off current, emitter open  The current into the collector terminal when it is

collector cut-off current,
base open

resistance between base and emit-
ter,

base short circuited to emitter,

voltage between base and emitter,

circuit between base and emitter,

emitter cut-off current, collector open

biased in the reverse direction with respect to the
base terminal and the emitter terminal is open-cir-
cuited.

The current into the collector terminal when it is
biased in the reverse direction* with respect to the
emitter terminal and the base terminal is (as indi-
cated by the first subscript letter as follows):

O = open-circuited.

R = returned to the emitter terminal through a speci-
fied resistance.

S = short circuited to the emitter terminal.

V = returned to the emitter terminal through a speci-
fied voltage.

X = returned to the emitter terminal through a speci-
fied circuit.

The current into the emitter terminal when it is biased
in the reverse direction with respect to the base ter-
minal and the collector terminal is open-circuited.
(Ref. IEEE 255).

* For these parameters, the collector terminal is considered to be biased in the reverse direction when it is made positive for N-P-N transistors
or negative for P-N-P transistors with respect to the emitter terminal.

3-8
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SYMBOL
Pr

Ro, Rth
(formerly o)
Reca: Rinca.

Raya Rinsa
(formerly oJ-A)

Rasc: Rinuc
(formerly 6J-C)

Ream: Rihum

Ta

Tc

Ty Twy

Tstg

tq

TERM
total dc power input to all terminals

thermal resistance
case-to-ambient thermal resistance
junction-to-ambient thermal resis-
tance

junction-to-case thermal resistance
junction-to-mounting surface ther-
mal resistance

ambient temperature or free-air tem-
perature

case temperature

virtual-junction temperature

storage temperature

turn-off crossover time (for reserve
symbol, see t,,)

delay time

DEFINITION

The sum of the products of the dc input currents and
voltages, i.e.

VBE ° IB + VCE ° |COF

Vgeele+Vegele
Refer to thermal resistance (steady state)

The thermal resistance (steady-state) from the
device case to the ambient.

The thermal resistance (steady-state) from the semi-
conductor junction (s) to the ambient.

The thermal resistance (steady-state) from the semi-
conductor junction(s) to the case.

The thermal resistance (steady-state) from the semi-
conductor junction(s) to the mounting surface.

The air temperature measured below a device, in an
environment of substantially uniform temperature,
cooled only by natural air convection and not materi-
ally affected by reflective and radiant surfaces.

(Ref. MIL-S-19500).

The temperature measured at a specified location on
the case of a device. (Ref. MIL-S.19500).

A temperature representing the temperature of the
junction(s) calculated on the basis of a simplified
model of the thermal and electrical behaviour of the
semiconductor device.

NOTE: This term (and its definition) is taken from IEC
standards. It is particularly applicable to multi-junc-
tion semi-conductors and is used in this publication
to denote the temperature of the active semiconduc-
tor element when required in specifications and test
methods. The term "junction temperature" is used
inter- changeably with the term "virtual-junction tem-
perature" in this publication.

The temperature at which the device, without any
power applied, is stored. (Ref. MIL-S-19500).

The time interval during which collector voltage rises
from 10% of its peak off-state value and collector cur-
rent falls to 10% of its peak on-state value, in both
cases ignoring spikes that are not charge-carrier
indiicad

Synonym for current delay time (see note following
t)(C))'

* For these parameters, the collector terminal is considered to be biased in the reverse direction when it is made positive for N-P-N transistors
or negative for P-N-P transistors with respect to the emitter terminal.

"@ TEXAS
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SYMBOL
tai

tay

TERM
current delay time

voltage delay time

fall time
current fall time

voltage fall time

turn-off time
current turn-off time
voltage turn-off time
turn-on time
current turn-on time

voltage turn-on time

pulse duration (formerly pulse time)

rise time

current rise time

DEFINITION

The time interval during which an input pulse that is
switching the transistor from a nonconducting to a
conducting state rises from 10% of its peak ampli-
tude and the collector current waveform rises to 10%
of its on-state amplitude, ignoring spikes that are not
charge-carrier induced.

The time interval during which an input pulse that is
switching the transistor from a nonconducting to a
conducting state rises from 10% of its peak ampli-
tude and the collector voltage waveform falls to 90%
of its off-state amplitude, ignoring spikes that are not
charge-carrier induced.

Synonym for current fall time (see note following t,).
The time interval during which the collector current
changes from 90% to 10% of its peak on-state value,
ignoring spikes that are not charge-carrier induced.
The time interval during which the collector voltage
changes from 90% to 10% of its peak off-state value,
ignoring spikes that are not charge-carrier induced.
Synonym for current turn-off time (see note following
tyo)-

The sum of current storage time and current fall time,
i.e., tsi + tﬁ.

The sum of voltage storage time and voltage rise
time, i.e., tgy + tn.

Synonym for current turn-on time (see note following
t><o)-

The sum of current delay time and current rise time,
i.e., tgi + ty.

The sum of voltage delay time and voltage fall time,
i.e., tgy + t.

The time interval between a reference point on the
leading edge of a pulse waveform and a reference
point on the trailing edge of the same waveform.

NOTE: The two reference points are usually 90% of
the steady-state amplitude of the waveform existing
after the leading edge, measured with respect to the
steady-state amplitude existing before the leading
edge. If the reference points are 50% points, the
symbol t,, and term average pulse duration should be
used.

Synonym for current rise time (see note following
tyo)-

The time interval during which the collector current
changes from 10% to 90% of its peak on-state value,
ignoring spikes that are not charge-carrier induced.

J@ TEXAS
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NOTE:

SYMBOL TERM
voltage rise time

storage time
current storage time

voltage storage time

current tail time

turn-off crossover time

average pulse duration(formerly
pulse average time)

DEFINITION
The time interval during which the collector voltage
changes from 10% to 90% of its peak off-state value,
ignoring spikes that are not charge-carrier induced.
Synonym for current storage time (see footnote).
The time interval during which an input pulse that is
switching the transistor from a conducting to a non-
conducting state falls from 90% of its peak amplitude
and the collector current waveform falls to 90% of its
on-state amplitude, ignoring spikes that are not
charge-carrier induced.
The time interval during which an input pulse that is
switching the transistor from a conducting to a non-
conducting state falls from 90% of its peak amplitude
and the collector voltage waveform rises to 10% of its
off-state amplitude, ignoring spikes that are not
charge carrier induced.
The time interval following current fall time during
which the collector current changes from 10% to 2%
of its peak on-state value, ignoring spikes that are
not charge-carrier induced.
For definition, see t; (t,, is a reserve symbol to be
used if use of t, will cause confusion).
The time interval between a reference point on the
leading edge of a pulse waveform and a reference
point on the trailing edge of the same waveform, with
both reference points being 50% of the steady-state
amplitude of the waveform existing after the leading
edge, measured with respect to the steady-state
amplitude existing before the leading edge.

NOTE: If the reference points are not 50% points,
the symbol t, and term pulse duration should be
used.

As names of time intervals for characterizing switching transistors, the terms ‘fall time’ and ‘rise time’ always refer to the change that is
taking place in the magnitude of the output current even though measurements may be made using voltage waveforms. In a purely
resistive circuit, the (current) rise time may be considered equal and coincident to the voltage fall time, and the (current) fall time may
be considered equal and coincident to the voltage rise time. The delay times for current and voltage will be equal and coincident, as
will the storage times. When significant amounts of inductance are present in a circuit, these equalities and coincidences no longer
exist, and use of the unmodified terms delay time, fall time, rise time, and storage time must be avoided.
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100%
************** 90%
INPUT VOLTAGE
(Idealized wave shape)
——————————————— 10%
**************** 0%
| < ton =ton() —™
.
<t 4= tdl »l
|
| 'c(on) ——— - 100%
| 90%

COLLECTOR CURRENT ‘
(Idealized wave shape) ‘ |

| 4 - - — - 10%
Ie(oft) ! ( 0%

=Vee 100%
90%
COLLECTOR VOLTAGE
(Idealized wave shape)
- 10%
Veg(sat) T 0%
— — — —— 100%
COLLECTOR CURRENT
(Practical wave shape
including spikes caused Pulse
by currents that are not amplitude

charge-carrier induced)

WAVEFORMS FOR RESISTIVE-LOAD SWITCHING
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INPUT VOLTAGE

0%

[
? |
r toff(i)
\
| L—‘fi‘“|
| 100% = T == = = = Tem
COLLECTOR CURRENT
__Z_ L 0% = T lc(offy
| |<—txo (or tg) =] |
| | |
1,
| ty —ts i
: | - — — — — — — — Vegm
| 100% — |~ —f— = — Velamp ©" V(BR)CEX
| (see Note)
|
COLLECTOR VOLTAGE o tgy
sV
\
\
————\ [ 10%— — /- =Vee
VeE(sat) — — 1t i - %
[ |
e tosty —

NOTE:  Vgiamp (in a clamped inductive-load switching circuit) or V(gr)cex (in an unclamped circuit) is the peak off-state voltage
excluding spikes

WAVEFORMS FOR INDUCTIVE-LOAD SWITCHING, TURN-OFF
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SYMBOL

V(BR)cBO
(formerly BVepo)

V(BR)CEO
(formerly BVggo)

V(BR)CER:
(formerly BVggR)

V(BR)CES"
(formerly BV¢gg)

V(BRICEV:
(formerly BVggy)

V(BR)CEX:
(formerly BVey)

V(BR)EBO:
(formerly BVgpo)

Vgg,
Vees
Vee
Vae,
VBE
Ves,
Ve

Ves,

Vec,
VBE(sat)

Veeo®

TERM

collector-to-base breakdown volt-
age, emitter open

collector-to-emitter breakdown volt-
age (under conditions specified
below):

(base open,

resistance between base and emit-
ter,

base short circuited to emitter, >

voltage between base and emitter,

circuit between base and emitter)

-
emitter-to-base breakdown voltage,
collector open

supply voltage, dc, base, collector,
emitter

base-to-collector voltage, dc or aver-
age

base-to-emitter voltage, dc
collector-to-base voltage, dc
collector-to-emitter voltage, dc

emitter-to-base voltage, dc

emitter-to-collector voltage, dc)
base-to-emitter saturation voltage

collector-to-base voltage, emitter
open

DEFINITION
The breakdown voltage between the collector termi-
nal and the base terminal when the coliector terminal
is biased in the reverse direction with respect to the
base terminal and the emitter terminal is open-cir-
cuited.
The breakdown voltage between the collector termi-
nal and the emitter terminal when the collector termi-
nal is biased in the reverse direction* with respect to
the emitter terminal and the base terminal is (as indi-
cated by the last subscript letter) as follows:

O = open circuited.

R = returned to the emitter terminal through a speci-
fied resistance.

S = short circuited to the emitter terminal.

V = returned to the emitter terminal through a speci-
fied voltage.

X = returned to the emitter terminal through a speci-
fied circuit.

The breakdown voltage between the emitter and
base terminals when the emitter terminal is biased in
the reverse direction with respect to the base termi-
nal and the collector terminal is open-circuited.

The dc supply voltage applied to a circuit connected
to the base, collector, or emitter respectively.

The dc voltage between the terminal indicated by the
first subscript and the reference terminal (stated in
terms of the polarity at the terminal indicated by the
first subscript).

The voltage between the base and emitter terminals
for specified base-current and collector-current con-
ditions which are intended to ensure that the collector
junction is forward-biased.

The voltage between the collector terminal and the
base terminal when the emitter terminal is open cir-
cuited.

* For these parameters, the collector terminal is considered to be biased in the reverse direction when it is made positive for NPN transistors,
or negative for PNP transistors, with respect to the emitter terminal.

3-14
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SYMBOL : TERM DEFINITION
VeE(say saturation voltage, dc, collector-to- The voltage between the collector and the emitter
emitter terminals under conditions of base-emitter voltage

beyond which the collector current remains essen-
tially constant as the base current or voltage is

increased
collector-to-emitter voltage The voltage between the collector terminal and the
emitter terminal when the base terminal is (as indi-
Veeo base open cated by the last subscript letter) as follows:
VceRs resistance between base and emitter| O = open circuited.
VeEs: base short circuited to emitter R = returned to the emitter terminal through a speci-
fied resistance.
Veev: voltage between base and emitter
S = short circuited to the emitter terminal.
VeEx circuit between base and emitter
V = returned to the emitter terminal through a speci-
fied voltage.
X = returned to the emitter terminal through a speci-
fied circuit.
collector-to-emitter sustaining volt- The collector-to-emitter breakdown voltage at rela-
age tively high values of collector current where the
breakdown voltage is relatively insensitive to
VcEeo(sus) base open changes in collector current. The base terminal is (as
indicated by the third subscript letter) as follows:
VGER(sus) resistance between base and emitter
O = open-circuited.
VcEs(sus) base short circuited to emitter >
R = returned to the emitter terminal through a speci-
Veev(sus) voltage between base and emitter fied resistance.
VeEX(sus) circuit between base and emitter S = short circuited to the emitter terminal.
e
V = returned to the emitter terminal through a speci-
fied voltage.
X = returned to the emitter terminal through a speci-
fied circuit.
NOTE: This would be the transient voltage between
the collector and emitter terminals during switching
with an inductive load from a forward-biased base-
emitter to an external condition described by the third
subscript letter.
VeBo emitter-to-base voltage, collector The voltage between the emitter terminal and the
open base terminal with the collector terminal open cir-

cuited.
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SYMBOL TERM DEFINITION

VEc forward (diode) voltage The dc voltage across a semiconductor diode associ-
ated with forward current.
NOTE: In this book this is specified as a parameter of
an integrated diode across the collector and emitter
of certain power transistors

Zo,Zyp, transient thermal impedance Refer to transient thermal impedance.

(formerly o(t))

ZoypZingA junction-to-ambient transient ther- The transient thermal impedance from the semicon-

(formerly 6J-A(t)) mal impedance ductor junction(s) to the ambient.

ZsyorZihic junction-to-case transient thermal The transient thermal impedance from the semicon-

(formerly 6JC(t))  impedance ductor junction(s) to a stated location on the case.

*3
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BD239, BD239A, BD239B, BD239C

NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

® Designed for Complementary Use with the

BD240 Series T0-220 PACKAGE
(TOP VIEW)
® 30 W at 25°C Case Temperature
©® 2 A Continuous Collector Current B———— |1
® 4 A Peak Collector Current (S e—— (6] O
@ Customer-Specified Selections Available Be——— 13 ~
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD239 55
BD239A 70
Collector-emitt It: Rge =100 Q V \2
ollector-emitter voltage (Rgg ) BD2398 CER 90
BD239C 15
BD239 45
BD239A 60
Coll -emi It: Ic =30 mA] V, \
ollector-emitter voltage (Ic mA) BD2398 CEO 80
BD239C 100
Emitter-base voltage Vego 5 v
Continuous collector current [ 2 A
Peak collector current (see Note 1) lom 4 A
Continuous base current Ig 0.6 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 30 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) ollc? 32 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for t; < 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.24 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igjon) = 0.4 A, Rgg = 100 Q,

Vegofy = 0, Rg = 0.1Q, Voo = 20 V.

PRODUCTION DATA informatk')n is current as of i
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

Production processing does not necessarily include
testing of all the parameters. INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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BD239, BD239A, BD239B, BD239C

NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BD239 45
Collector-emitter BD239A 60
\ lc= 30mA lg=0 A
(BRICEO  proakdown voltage ((s:ee Note 5) 8 BD239B 80
BD239C 100
Vee= 55V Vge = 0 BD239 0.2
| Collector-emitter Veg= 70V Vge=0 BD239A 0.2 mA
CES  cut-off current Vee= 90V Vge =0 BD2398 0.2
Veg =115V Vge =0 BD239C 0.2
| Collector cut-off Veg= 30V g=0 BD239/239A 03 A
CEO  current Vee= 60V Ig=0 BD239B/239C 03
| Emitter cut-off Ve 5V e =0 1 mA
EBO current e = c=
F d t Vee= 4V lc=02A 40
heg | oardcuren CE c (see Notes 5 and 6)
transfer ratio Veg= 4V lc= 1A 15
Collector-emitter
V, Ilg= 02A lc= 1A Notes 5 and 6 0.7 \
CE(sa) saturation voltage 8 ¢ (see Notes 5 and 6)
Base-emitter
V Veg= 4V lc= 1A see Notes 5 and 6, 1.3 \
B oltage cE c (se )
Small signal forward
hre 9 | vee= 10V Ic=02A f=1kHz 20
current transfer ratio
Small signal forward
h, = lc=02A =1MH. 3
Il current transfer ratio | 'CE = 10V c=02 z
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP MAX UNIT
Rgyc  Junction to case thermal resistance 417 | °C/W
Rgya  Junction to free air thermal resistance 62.5 [ °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS * MIN TYP | MAX [ UNIT
ton Turn-on time I =200 mA IB(on) = 20 MA IB(off) = -20 MA 0.3 us
tost Turn-off time VeE@f) =34V R =150 Q tp =20 ps, dc < 2% 0.8 Hs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD239, BD239A, BD239B, BD239C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

h;e - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCS631AG TCS631AE
1000 I B > 10
Vee =4V 3= 7 Te=25°C : Lo = 100mA
t, = 300 s, duty cycle < 2% T, =80°C ) UL 1, =300mA
/ 8 it
3 L I.=1A
> A B H
= LH
/ % 4 ‘//
S 10 1
= |
N / @ 1
T By g 1
100 o = £
— -SNH £
N \ N
g 04 - N I
3
(3] 4 o
8
10 0.01
0-01 01 1.0 01 1.0 10 100 1000
I - Collector Current - A I - Base Current - mA
Figure 1. Figure 2.
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Figure 3.
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BD239, BD239A, BD239B, BD239C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
SAS631AE
100
—~1,=300ps,d=0.1=10%
2zt = 1ms,d=0.1=10%
LA t,= 10ms, d=0.1=10%
<. 10 8 _/ DC Operation
g == /’/
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5 10 N
8
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o
=2 \
04 BD239
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001 LU
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V¢ - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
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BD239D, BD239E, BD239F

NPN SILICON POWER TRANSISTORS

SEPTEMBER 1981 - REVISED MAY 1995

® 30 W at 25°C Case Temperature
i TO-220 PACKAGE
® 2 A Continuous Collector Current (TOP VIEW)
® 4 A Peak Collector Current T |
e . . BC 1
@ Customer-Specified Selections Available
c——— ®
EC 3
)
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD239D 160
Collector-emitter voltage (Rgg = 100 Q) BD239E Vcer 180 \
BD239F 200
BD239D 120
Collector-emitter voltage (lg = 0) BD239E Veeo 140 \
BD239F 160
Emitter-base voltage Vego 5 v
Continuous collector current Ic 2 A
Peak collector current (see Note 1) fom 4 A
Continuous base current Ig 0.6 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 30 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Pioy 2 W
Unclamped inductive load energy (see Note 4) %LIc? 32 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for t, < 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.24 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igon) = 0.4 A, Rgg = 100 Q,

Veeof =0, Rg = 0.1 Q Ve =20 V.

PRODUCTION DAPTAdlnformation is current as of l.
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

Pr r g does not ily include
testing of all"the parameters. INSTRUMENTS

Copyright © 1995 Texas Instruments Limited
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BD239D, BD239E, BD239F
NPN SILICON POWER TRANSISTORS

SEPTEMBER 1981 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Collect it BD239D 120
ector-emt
VieRceo © oo v' I: . |lo= soma lg=0 BD239E 140 v
red otag (see Note 5) BD239F 160
) Veg = 160 V Vae = BD239D 0.2
Collector-:
Ices C:t :fcf zlzr::":‘e' Vge =180 V Ve =0 BD239E 0.2 mA
Veg =200V Ve =0 BD239F 0.2
Collector cut-off
! Veg= 90V Ig=0 0.3 A
CEO  current cE 8 m
Emitter cut-off
| Vegg= 5V lc=0 1 A
EBO  Gurrent EB c m
Forward t Veg= 4V Ic=02A 40
heg cu_rren CE C (see Notes 5 and 6)
transfer ratio Veg= 4V lc= 1A 15
Collector-emitter
VCE(sat) ) lg= 0.2A Ic= 1A (see Notes 5 and 6) 0.7 \
saturation voltage
Base-emitter
A Veg= 4V lc= 1A Notes 5 and 6 1.3 \
B \oltage cE c (see )
Small signal forward
hre 'd “ vee= 10V Ic=02A f=1kHz 20
current transfer ratio
el Small signal forward Ve = 10V =02 A f=1MHz 3
"' current transfer ratio cE= = h
NOTES: 6. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 417 { °C/W
Rgja  Junction to free air thermal resistance 625 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
ton Turn-on time Ic =200 mA Ig(on) = 20 MA Ig(off) = -20 MA 0.3 Hs
toft Turn-off time VeE(f) = -3.4 V R_=150Q tp =20 ps, dc < 2% 0.8 ps

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD239D, BD239E, BD239F
NPN SILICON POWER TRANSISTORS

SEPTEMBER 1981 - REVISED MAY 1995

h,¢ - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
Vs Vs
COLLECTOR CURRENT BASE CURRENT
TCS631AG TCS631AE
1000 e o > 10
VCE=4VJ, ; JI_H}“ /Tc=25°c ' I. =100 mA
1, =300 ps, duty cycle < 2% T, =80°C ) it lc =300 mA
y4 S I A
£ L le=1A
> |1 // LH
c pe
/ 2 11 q
/ ::-3 1.0
]
B o I~ % \
100 = . £
£
¥ N
£ o L) _| [y
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10 0-01
0-01 0-1 1.0 01 1.0 10 100 1000
I, - Collector Current - A I - Base Current - mA
Figure 1. Figure 2, .
BASE-EMITTER VOLTAGE
vs
COLLECTOR CURRENT
TCSE31AF
1.0 T T
V=4V
T,=25°C
> 09
H %
]
2 A
S 0-8 P
£
ul /
& 07 Z
8§ o
' //
8 L]
> L+
0-6
05
0.-01 01 1.0

I - Collector Current - A

Figure 3.
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BD239D, BD239E, BD239F
NPN SILICON POWER TRANSISTORS

SEPTEMBER 1981 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
SASB31AF
100
2t = 300 ps,d=0.1=10%
/tp= 1ms,d=0.1=10%
7 st,= 10ms, d=01=10%
< 10 / 4 DC Operation
fg ——# 7
5 10 N
§ N
°
o
04 N A
3
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1.0 10 100 1000
V. - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
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Figure 5.
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BD240, BD240A, BD240B, BD240C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

® Designed for Complementary Use with the
BD241 Series

TO-220 PACKAGE

TOP VIEW)
® 30 W at 25°C Case Temperature (
® 2 A Continuous Collector Current BC————— |1
@ 4 APeak Collector Current C——— ® O
@ Customer-Specified Selections Available EC———— |3
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD240 -65
BD240A -70
Collector-emitt It: Rge = 100 Q, \
ollector-emitter voltage (Rgg ) BD2408 VeER .90
BD240C -115
BD240 -45
BD240A -60
Collector-emitt it lc =-30 mA V \
ollector-emitter voltage (Ic mA) BD2408 CEO .80
BD240C -100
Emitter-base voltage Vepo -5 v
Continuous coliector current Ic -2 A
Peak collector current (see Note 1) lom -4 A
Continuous base current Ig -0.6 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 30 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Prot 2 w
Unclamped inductive load energy (see Note 4) VaLlc? 32 mdJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for t; < 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.24 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4,

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Iy = -0.4 A, Rgg = 100 Q,

Vagof = 0, Rg = 0.1 Q, Ve = -20 V.

PRODUCTION DATA information is current as of ,-
publication date. Products conform to specifications b
per the terms of Texas Instruments standard warranty. TEXAS

Pr ing does not ily include
testing of allrthe parameters. ’ lNST RUMENTS

Copyright © 1995 Texas Instruments Limited
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BD240, BD240A, BD240B, BD240C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BD240 -45
Collector-emitter BD240A -60
V, lc= -30mA Ig=0 3
(CRISEO. preakdown voltage | > “5' B BD240B -80
(see Note 5) BD240C -100
Vog= 55V Ve =0 BD240 0.2
| Collector-emitter Veg= -70V Vge=0 BD240A -0.2 mA
CES  cutoff current Vee= -90V Vg =0 BD240B -0.2
Veg=-115V Vge =0 BD240C 0.2
| Collector cut-off Vee= -30V lg=0 BD240/240A -0.3 mA
CEO  current Veg= -60V Ig=0 BD240B/240C -0.3
Emitter cut-off
| Vegg= -5V Ilc=0 -1 mA
EBO  current EB c
F d t Veg= -4V lc=-0.2 40
heg orwar cu_rren CE c=-02A (see Notes 5 and 6)
transfer ratio Veg= -4V Ic= -1A 15
Collector-emitter
V, Ilg= -02A Ic= -1A see Notes 5 and 6, -0.7 \
CE(aY  saturation voltage B ¢ ( )
Base-emitter
V Veg= -4V lc= -1A see Notes 5 and 6 -1.3 \
B yoltage cE c ( )
Small signal forward
he  ansgnaiomae oy lg=-0.2 A f=1KkHz 20
current transfer ratio
Small signal forward
h, Veg= -10V lc=-02A f=1MHz 3
Il current transfer ratio CE ¢
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgsc  Junction to case thermal resistance 417 | °C/W
Rgya  Junction to free air thermal resistance 62.5 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN | TYP | MAX | UNIT
ton Turn-on time Ig = -200 mA Ig(on) = 20 MA Ig(off) = 20 MA 0.2 Hs
Lot Turn-off time VBE(off) = 3.4V R =150 Q tp =20 ps, dc <2% 0.4 Hs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.

J@ TEXAS
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BD240, BD240A, BD240B, BD240C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

he - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCS632AG TCS632AE
1000 T TTTTT ’ > -10 T
Ve = -4V 2 Te=25°C 2 1 Io=-100 mA
t, = 300 ps, duty cycle < 2% yard T.=80°C o 1 B I, = -300 mA
7 5 1 Ll =14
>
/ : T
g # ‘,a
/ g -10 }
s/ 3 i |
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= 5 N i
‘§ 01 \r\ ! =
5 N <
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I, - Collector Current - A I, - Base Current - mA
Figure 1. Figure 2.
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Figure 3.
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BD240, BD240A, BD240B, BD240C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS632AC

-100
—1,=300 ps, d=0.1=10%
7t = 1ms,d=0.1=10%
/ st,= 10ms,d=0.1=10%
< -10 / /, DC Operation
s L
g 7 &
8 10 N
g N
°
o
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BD240A
BD240B
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-1-0 -10 -100 -1000
Ve - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
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Figure 5.
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BD241, BD241A, BD241B, BD241C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

® Designed for Complementary Use with the
BD2:42 Sieries TO-220 PACKAGE
(TOP VIEW)
® 40 W/ at 2’5°C Case Temperature
® 3 A Continuous Collector Current Y —— I
® 5 A Peak (Collector Current cc——— 1® O
® Cus;itomer-Specified Selections Available Ee——— s A
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximurn ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD241 55 .
BD241A 70
Collector-emii e = 100 Q Vel \
tor-emitter voltage (F 3gg = 100 Q) BD241B CER 2
BD241C 115
BD241 45
Collecto itt It Ic==30mA BD241A V, g0 A
r-emitter voltage (Ig = = 30 mA) BD241B CEO 80
BD241C 100
Emitter-base voltage Veso 5 v
Continuous collector current Ic 3 A
Peak collector current (see Nott 3 1) lom 5 A
Continuous base current s 1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 40 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load ene @ (see Note 4) ) YoLIc? 32 mJ
Operating junction temperatur 5 ra nge T -65 to +150 °C
Storage temperature range Totg -65 to +150 °C
Lead temperature 3.2 mm fron n casse for 10 seconds T 250 °C

NOTES: 1. This value applies * for tp <0.3 ms, duty cycle < 10%.

2. ‘Derate linearly to 1 50°C case temperature at the rate of 0.32 W/°C.
3. Derate linearly to 1 50°C free air temperature at the rate of 16 mW/°C.
4.

This rating is basec | on th e capability of the transistor to operate safely in a circuit of: L = 20 mH, lg(on) = 0.4 A, Rgg = 100 Q,

VBE(f) =0, Rg=0. 1Q, V=20 V.

PRODUCTION DATA information is current as of '.
publication date. Products conform 1 .0 specificatio ns
per the terms of Texas Instruments st andard warran ty. TEXAS

Production processing does not nec :essarily include
testing of allpthe parameters. Y INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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BD241, BD241A, BD241B, BD241C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN | TYP MAX | UNIT
BD241 45
Collector-emitter BD241A 60
V lc= 30mA Ig=0 )
BROEC breakdown voltage | ° 'm5 B BD241B 80
(see Note 5) BD241C 100
Vee= 55V Vge = 0 BD241 02
| Collector-emitter Veg= 70V Vge =0 BD241A 0.2 mA
CES  cuteoff current Veg= 90V Vge =0 BD241B 0.2
Vee =115V Vgg =0 BD241C 0.2
; Collector cut-off Veg= 30V Ig=0 BD241/241A 0.3 mA
CEO curent Veg= 60V lg=0 BD241B/241C 0.3
| Emitter cut-off Venz 5V e =0 1 mA
EBO  current e8> c=
Forward t Vee= 4V le= 1A 25
hrg ou_rren CE c (see Notes 5 and 6)
transfer ratio Vee= 4V lc= 3A 10
v Collector-emitter lg= 06A lc= 3A Notes 5 and 6 2] v
CE(2)  saturation voltage 8= c= (see Notes 5 and 6) ’
v, Base-emitter Vee= 4V o= 3A Notes 5 and 6 18| v
BE voltage CE= c= (see Notes 5 and 6) K
Small signal forward
h, Veg= 10V lc=05A f=1kH. 72
fe current transfer ratio CE c=05 z 0
Small signal forward
h Veg= 10V lc=05A =1MH
el current transfer ratio CE ¢ z 3
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts:
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 3.125| °C/W
Rgya  Junction to free air thermal resistance j_ 625 | “C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS t MIN TYP | MAX [ UNIT
ton  Turn-on time ic=1A TB(on) = 01 A T80 = 01 A 0.3 s
toft Turn-off time Veg(ofy =-3.7 V R .=20Q tp=20ps,dc <296 1 Hs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. ,

‘%" TEXAS
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BD241, BD241A, BD241B, BD241C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

h; - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
1000 S— —— . TCSG3?{\{-{ > 10 TCS631AB
Vee =4V HHH——HH T,=25°C . =
300 ps, duty cycle < 2% 7 T.=80°C g’
/ g
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¥ ,=1A d
> I,=3A
10 0.01 bt iy
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I - Collector Current - A Iy - Base Current - mA
Figure 1. Figure 2.
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Figure 3.
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BD241, BD241A, BD241B, BD241C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS631AG

100
2 t,= 300 ps, d = 0.1 = 10%
/‘F = 1ms,d=
,; b= 10ms, d=01=10%
< 10 , DC Operation
= 77
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V¢ - Collector-Emitter Voltage - V
Figure 4.
TUEDAMAL INCNADARMATIAAN
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MAXIMUM POWER DISSIPATION
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CASE TEMPERATURE
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Figure 5.
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BD241D, BD241E, BD241F
NPN SILICON POWER TRANSISTORS

SEPTEMBER 1981 - REVISED MAY 1995

40 W at 25°C Case Temperature
3 A Continuous Collector Current

5 A Peak Collector Current

Customer-Specified Selections Available

TO-220 PACKAGE
(TOP VIEW)

BC————— |1
cc———  1®
EC———— |3

O

I —
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

BD241D 160
Collector-emitter voltage (Rgg = 100 Q) BD241E VceR 180 \

BD241F 200

BD241D 120
Collector-emitter voltage (Ig = 0) BD241E Vceo 140 v

BD241F 160
Emitter-base voltage Vero 5 v
Continuous collector current lc 3 A
Peak collector current (see Note 1) Iom 5 A
Continuous base current Ig 1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 40 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) YaLlc? 32 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for tp < 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.32 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igon) = 0.4 A, Rpg = 100 Q,

Vgg(of = 0, Rg = 0.1 2, Ve = 20 V.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
F fon p! ing does not ily include
testing of all the parameters.

Q’ TeEXAS

INSTRUMENTS

Copyright © 1995 Texas Instruments Limited
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BD241D, BD241E, BD241F
NPN SILICON POWER TRANSISTORS

SEPTEMBER 1981 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX UNIT
Collect it BD241D 120
ViBRICED b° ekcdm'em' Ifr lc= 30mA l5=0 BD2ME 140 v
n
reakdown voliage (see Note 5) BD241F 160
Collect tor Vee = 160 V Vge = 0 BD241D 0.2
or-emitte
lees °( e; N Vog =180V Vge=0 BD241E 02 | ma
cut-oli curl
e Veg =200V Vge =0 BD241F 02
Collector cut-off
1 Vee = \ Ig=0 0.3 mA
CEO current ce= 90 B
) Emitter cut-off v 5V o =0 1 mA
EBO current EB = c=
Fi d t Veg= 4V lc= 1A 25
heg orwar cuArren CE c (see Notes 5 and 6)
transfer ratio Veg= 4V Ic= 3A 5
v Colleotor-emitter Ig= 750 mA o= 3A (see Notes 5 and 6) 25 v
) m = an .
CEGaY  saturation voltage B ¢
v Base-emitter v, 4v o= 3A (see Notes 5 and 6) 1.8 v
= = e an .
BE voltage CE ¢
Small signal forward
he oo sion I vee= tov lc=05A f=1KHz 20
current transfer ratio
Small signal forward
h Veg= 10V Ilc=05A f=1MHz 3
Il current transfer ratio cE ¢
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX [ UNIT
Rgyc  Junction to case thermal resistance 3125 °C/W
Rgya  Junction to free air thermal resistance 625 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP MAX UNIT
ton Turn-on time Ic=1A Igon) = 0.1 A IB(offy = -0.1 A 0.3 us
tosf Turn-off time VBe(ot =-3.7 V R.=20Q t, =20 ps, dc < 2% 1 us

f Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD241D, BD241E, BD241F
NPN SILICON POWER TRANSISTORS

SEPTEMBER 1981 - REVISED MAY 1995

h - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCS631AH TCS631AB
1000 TTTTT  —— T > 10
Vee=av LHHL P T,=25C ?
t, = 300 ps, duty cycle < 2% - T.=80°C E,’
/ S
/ § B
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L L ESH
100 i, E \ AN
- £ din
AN u,-_'l NN
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Figure 1. Figure 2.
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BD241D, BD241E, BD241F

NPN SiLICON POWER TRANSISTORS

SEPTEMBER 1981 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SASE31AH

100 "
—1,=300 ps, d =0.1=10%
7%=
LA t,= 10ms,d=0.1=10%
< 10 Y At DC Operation
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Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
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BD242, BD242A, BD242B, BD242C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

® Designed for Complementary Use with the

BD241 Series

TO-220 PACKAGE

(TOP VIEW)
@® 40 W at 25°C Case Temperature
=T
® 3 A Continuous Collector Current BC————— |1
® 5 A Peak Collector Current cc——— 10 O
® Customer-Specified Selections Available Be—— ] A
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD242 -55
Collector-emitter voltage (Rgg = 100 Q) BD242A Vcer 70 \
BD242B -90
BD242C -115
BD242 -45
Collector-emitter voltage (Ig = -30 mA) BD242A Vceo €0 \
BD242B -80
BD242C -100
Emitter-base voltage Vego -5 \
Continuous collector current Ic -3 A
Peak collector current (see Note 1) lom -5 A
Continuous base current Ig -1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Prot 40 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) Yellg 32 mJ
Operating junction temperature range Ti -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for tp < 0.3 ms, duty cycle < 10%.
Derate linearly to 150°C case temperature at the rate of 0.32 W/°C.

2.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = 0.4 A, Rgg = 100 Q,

Vee@ty = 0, Rg = 0.1, Voo =20 V.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include
testing of all the parameters.

“'P TEXAS
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Copyright © 1995 Texas Instruments Limited

4-23



BD242, BD242A, BD242B, BD242C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BD242 -45
Ven Collector-emitter o= -30mA N BD242A -60 v
ICEO  preakdown voltage ((s:ee Note 5) 8 BD242B -80
BD242C -100
Veg= 55V Vge =0 BD242 0.2
| Collector-emitter Veg= -70V Vge=0 BD242A -0.2 mA
CES  cutoff current Veg= -90V Vgg =0 BD242B -0.2
Veg =-115V Ve =0 BD242C 0.2
logo Collector cut-off Vee= -30V lg=0 BD242/242A -0.3 mA
current Vee= -60V Ig=0 BD242B/242C -0.3
leso Emitter cut-off Vegg= -6V =0 A mA
current
hee Forward cu_rrent Veg= -4V lc= -1A (see Notes 5 and 6) 25
transfer ratio Veg= -4V Ic= -3A 10
Vogray 0 ectoremiter lg= -0.6A lc= -3A (see Notes 5 and 6) d2| v
saturation voltage
Vgg  Coseemitter Veg= -4V = -3A (see Notes 5 and 6) 18] v
voltage
by omallsignalforward - lc=-05A f=1kHz 20
current transfer ratio
el Small signal forward Vog= -10V o =-05 A f2 1 MHz 3
current transfer ratio
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX UNIT
Rgyc  Junction to case thermal resistance 3.125( °C/W
Rgya  Junction to free air thermal resistance 625 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
ton Turn-on time lc=-1A IB(on) = -0.1 A Igor) = 0.1 A 0.2 us
toif Turn-off time Veg(ofy =3.7 V RL=20Q tp =20 ps, dc < 2% 0.3 ps

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD242, BD242A, BD242B, BD242C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

hee - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
Vs Vs
COLLECTOR CURRENT BASE CURRENT
TCS632AH TCS632AB
1000 TTTT AR s> -10 T T T
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Figure 1. Figure 2.
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BD242, BD242A, BD242B, BD242C

PNP SIL!

CON DOWED TRAN

WAIEE § e

JUNE 1973 - REVISED MAY 1995

SiSTORS

(v LIV R

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS632AD

-100
t,=300ps,d=0.1=10%
t= 1ms,d=0.1=10%
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Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
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CASE TEMPERATURE
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Figure 5.
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BD243, BD243A, BD243B, BD243C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

® Designed for Complementary Use with the

BD244 Series

TO-220 PACKAGE

(TOP VIEW)
® 65 W at 25°C Case Temperature
® 6 A Continuous Collector Current B:i 1
@ 10 A Peak Collector Current He— (O} O
g . 3
@ Customer-Specified Selections Available B
P L
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD243 55
BD243A 70
Coll -emitt It: Rpg =100 Q; \
ollector-emitter voltage (Rgg ) BD243B Vcer %0
BD243C 115
BD243 45
BD243A 60
Collector-emitt | Ic =30 mA V \
ollector-emitter voltage (I = 30 mA) BD2438 CEO 80
BD243C 100
Emitter-base voltage Veso 5 v
Continuous collector current I 6 A
Peak collector current (see Note 1) lom 10 A
Continuous base current Ig 3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 65 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) FZIRES 62.5 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tetg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES:

1. This value applies for tp < 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.52 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L= 20 mH, IBon) = 0.4 A, Rgg = 100 Q,

Veeof = 0, Rg = 0.1Q, Ve = 20 V.

PRODUCTION DATA information is current as of

publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include
testing of all the parameters.

¢ Copyright© 1995 Texas Instruments Limited
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BD243, BD243A, BD243B, BD243C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
BD243 45
v Collector-emitter o= 30mA he0 BD243A 60 v
(BRICEO  preakdown voltage (Ze; Note 5) B= BD243B 80
© BD243C 100
Veg= 65V Vge =0 BD243 0.4
| Collector-emitter Vee= 70V Vge=0 BD243A 0.4 mA
CES  cutoff current Veg= 90V Vgg =0 BD243B 0.4
Vee =115V Vge=0 BD243C 0.4
| Collector cut-off Veg= 30V lg=0 BD243/243A 0.7 mA
CEO current Vog= 60V Ig=0 BD243B/243C 07
Emitter cut-off
| Vgg= 5V Ic=0 1 mA
B8O current 8 c
F d t Veg= 4V Ic=03A 30
hre orwar cu.rren CE C (see Notes 5 and 6)
transfer ratio Veg= 4V lc= 3A 15
Collector-emitter
V = lc= 6A N 1.5 v
CE(sat saturation voltage s A c 6 (see Notes 5 and 6)
Base-emitter
\ Veg= 4V Ic= 6A see Notes 5 and 6 2 \
B yoltage cE c ( )
Small signal forward
h Vege= 10V Ic=05A f=1kHz 20
e current transfer ratio CE c
el Small signal forward Ve = 10V le=0.5A f= 1 MHz 3
fe current transfer ratio CE= c=" -
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX [ UNIT
Rgyc  Junction to case thermal resistance 192 | °CW
Rgua Junction to free air thermal resistance 62.5 °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
ton Turn-on time lc=1A I(on) = 0.1 A Ig(ory) = 0.1 A 0.3 us
tofr Turn-off time VBEg(of) =-3.7 V R .=200Q tp =20 ps, dc 2% 1 ps

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD243, BD243A, BD243B, BD243C

NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

he; - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN

COLLECTOR-EMITTER SATURATION VOLTAGE

vs vs
COLLECTOR CURRENT BASE CURRENT
TCS633AH TCS633AE
1000 T > 10
Vee=4V f 1, = 300 mA
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Figure 1. Figure 2.
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BD243, BD243A, BD243B, BD243C
NPN SILICON POWER TRANSISTOR

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS633AD

100
t,=300ps,d=0.1=10%
- t: 1ms,d=0.1=10%
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THERMAL INFORMATION
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BD244, BD244A, BD244B, BD244C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

@ Designed for Complementary Use with the
BD243 Series

65 W at 25°C Case Temperature
6 A Continuous Collector Current

10 A Peak Collector Current

Customer-Specified Selections Availabie

1

®
EC———— |

-

TO-220 PACKAGE
(TOP VIEW)

BC———— |
cc————— |

O

Pin 2 is in electrical contact with the mounting base.

MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

BD244 -55
Collector-emitter voltage (Rgg = 100 Q) 23;22: Vcer ;g v

BD244C -115

BD244 -45
Collector-emitter voltage (I = -30 mA) 232222 Veeo _gg v

BD244C -100
Emitter-base voltage Vego -5 v
Continuous collector current [ -6 A
Peak collector current (see Note 1) lom -10 A
Continuous base current Ig -3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 65 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 W
Unclamped inductive load energy (see Note 4) ¥2LIc? 62.5 mJ
Operating junction temperature range Ti -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for tp 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.52 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4. This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = -0.4 A, Rgg = 100 ©,

Vee(of) = 0, Rg = 0.1, Vg = 20 V.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
F ion p ing does not ily include
testing of all the parameters.
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BD244, BD244A, BD244B, BD244C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BD244 -45
Verceo Collector-emitter o= -30 mA Ig=0 BD244A -60 v
breakdown voltage (see Note 5) BD244B -80
BD244C -100
Vee= 55V Vge = 0 BD244 0.4
logs Collector-emitter Veg= -70V Vge=0 BD244A -0.4 mA
cut-off current Veg= -90V Vge=0 BD244B -0.4
Veg =-115V Vge=0 BD244C 0.4
| Collector cut-off Vee= -30V Ig=0 BD244/244A -0.7 mA
CEO current Vg = -60V Ig=0 BD244B/244C 0.7
leso CE:r':::: out-oft Veg= 5V Ig=0 4 | ma
hee Forward ct{rrent Veg= -4V lc=-03A (see Notes 5 and 6) 30
transfer ratio Veg= -4V lc= -3A 15
Vo ohector-emitter le= 1A o= 6A (see Notes 5 and 6) 45| v
saturation voltage
Vgg  Coseremitter Veg= -4V Ic= -6A (see Notes 5 and 6) 2 v
voltage
Small signal forward
hre ) Veg= -10V lc=-05A f=1kHz 20
current transfer ratio
Il Small signal forward Vog= -10V o =05 A f=1MHz 3
current transfer ratio
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgsc  Junction to case thermal resistance 1.92 | °CW
Rgya  Junction to free air thermal resistance 62.5 °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
ton Turn-on time Ic=-1A Ig(on) = -0.1 A IB(oty = 0.1 A 0.3 s
tott Turn-off time VBg(oty = 3.7 V R.=20Q tp =20 ps, dc < 2% 1 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD244, BD244A, BD244B, BD244C

PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN

COLLECTOR-EMITTER SATURATION VOLTAGE

vs vs
COLLECTOR CURRENT BASE CURRENT
TCS634AH TCSB34AE
1000 = > 10 =
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T.=25¢C ——HH o] H L= 1A
t, = 300 ps, duty cycle < 2% § ALAUel.= -3A
l.= -6A
c s 21 s
8 B A ¢
G 100 £ 10 1 \
~ i ‘
5 1]
o £ \
Q N £ \ N
o NY u \ N
w N ] \ N M
£ 10 g 01 S
3
o
'ﬁ e
o
8
>
1.0 001
-0-1 -1.0 -10 -0:001 001 01 -1.0 -10
I - Collector Current - A Iy - Base Current - A
Figure 1. Figure 2.
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BD244, BD244A, BD244B, BD244C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS634AD
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BD245, BD245A, BD245B, BD245C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

® Designed for Complementary Use with the
6 Seri SOT-93 PACKAGE
BD246 Series (TOP VIEW)
® 80 W at 25°C Case Temperature T
-} Ga— |
® 10 A Continuous Collector Current
® 15 A Peak Collector Current cC_—_—_—— |2 Q O
® Customer-Specified Selections Available
EC——" |3
e\
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD245 55
BD245A 70
tor-emitt =100 Q V, \
Collector-emitter voltage (Rgg ) BD2458 CER %
BD245C 115
BD245 45
BD245A 60
Coll -emitt It: lc =30 V \
ollector-emitter voltage (I mA) BD2458 CEO 80
BD245C 100
Emitter-base voltage Vego 5 Vv
Continuous collector current Ic 10 A
Peak collector current (see Note 1) lom 15 A
Continuous base current Ig 3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 80 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Pt 3 w
Unclamped inductive load energy (see Note 4) YaLlc? 62.5 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for tp <0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.64 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 24 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igion) = 0.4 A, Rgg = 100 Q,

Vag(fy =0, Rg = 0.1Q, Voo =20 V.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Production p ing does not ily include
testing of all the parameters.
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BD245, BD245A, BD245B, BD245C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BD245 45
Collector-emitter BD245A 60
\ lc= 30mA Ig=0 \
(BRICEO - oakdown voltage (C N ‘ms B BD245B 80
see Note 5) BD245C 100
Vee= 55V Vae =0 BD245 0.4
| Collector-emitter Veg= 70V Vge=0 BD245A 0.4 mA
CES  cut-off current Vee= 90V Vge =0 BD245B 0.4
Veg =115V Vge =0 BD245C 0.4
\ Collector cut-off Vee= 30V Ig=0 BD245/245A 0.7 mA
CEO current Veg= 60V Ig=0 BD245B/245C 07
Emitter cut-off
l Vegg= 5V lc=0 1 mA
EBO current €8 ¢
Veg= 4V o= 1A 40
E
heg | orward current Veg= 4V o= 3A (see Notes 5and 6) | 20
transfer ratio
Vop= 4V Ic= 10A 4
Collector-emitter lg= 03A Ic= 3A 1
\7 Notes 5 and 6, \
CElsa)  saturation voltage lg= 25A lc= 10A (see Notes 5 and 6) 4
Base-emitty Veg= 4V lc= 3A 1.6
Vee ase-emitter CE c (see Notes 5 and 6) \
voltage Vee= 4V lc=10A 3
Small signal f d
e oregnatloward oy gy Ic=05A f=1kHz 20
current transfer ratio
el Small signal forward v 10V =05 A f=1MHz 3
fe current transfer ratio CE= c=" a
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.56 | °C/W
Rgsa  Junction to free air thermal resistance 42 °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
ton  Turn-on time c=1A TBiom = 01 A oo = 01 A 0.3 us
tor  Turn-off ime Vet =37V R =20Q t, = 20 ps, do < 2% 1 ps

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD245, BD245A, BD245B, BD245C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN

COLLECTOR-EMITTER SATURATION VOLTAGE

vs vs
COLLECTOR CURRENT BASE CURRENT
TCS633AG TCS633AB
1000 s e e > 10
Vee=dV Im—rH : : le= 1A
To=25°¢ [ 5 \ = 34
t, = 300 ps, duty cycle < 2% % \ I.= 6A
. dl 1,=10A
N .g k LA
8 100 g 10 - - o
= e \
3 . 5 X
9 N £ \ N
' ™N w.'. \ \\~-
# N 8 N Ay
£ 10 ° 01
k]
3
R
1.0 0.01
01 1.0 10 0.01 01 1.0 10
I - Collector Current - A I - Base Current - A
Figure 1. Figure 2.
BASE-EMITTER VOLTAGE
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COLLECTOR CURRENT
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> 1.6
8
% 1.4
>
£
uE..l 1.2 /
3
8 /
., 1.0 4
¥ P%
08 1
f“/
11
/”
0.6 -
01 1 10
I - Collector Current - A
Figure 3.
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BD245, BD245A, BD245B, BD245C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS633AC

100
=300 ps, d =0.1=10%
= 1ms,d=0.1=10%
= 10ms,d=0.1=10%
C Operation

-
[=)

I - Collector Current - A
N
o
A
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BD2458B
BD245C
oot LI
10 10 100 1000
V. - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
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100
E
S 80
2
2 g AN
] \
2
&
40 \\

. AN

o N

0 25 50 75 100 125 150
T, - Case Temperature - °C

Figure 5.
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BD246, BD246A, BD246B, BD246C

PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

® Designed for Complementary Use with the
BD245 Series

SOT-93 PACKAGE

(TOP VIEW)
® 80 W at 25°C Case Temperature =7
N c— ('
® 10 A Continuous Collector Current
® 15 A Peak Collector Current cC______——_ |2 O O
® Customer-Specified Selections Available )
E C —— I3
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD246 -55
BD246A -70
Collector-emittt It Rgg = 100 Q| V \
ollector-emitter voltage (Rgg ) BD246B CER .50
BD246C -115
BD246 -45
Collector-emitter voltage (Ic = -30 mA) BD246A V, € A
98l = BD246B CEO -80
BD246C -100
Emitter-base voltage Veso -5 v
Continuous collector current Ic -10 A
Peak coliector current (see Note 1) lem -15 A
Continuous base current lg -3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Prot 80 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Pot 3 w
Unclamped inductive load energy (see Note 4) pANd 62.5 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tetg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for t; < 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.64 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 24 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = -0.4 A, Rgg = 100 Q,

Ve = 0, Rg = 0.1 Q, Vg = -20 V.

PRODUCTION DATA information is current as of o,
publication date. Products conform to specifications 1/
per Ehe terms of Texas Instruments standard warranty.

;esting of all the part;maet:g;s et iy include INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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BD246, BD246A, BD246B, BD246C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX UNIT
BD246 -45
Collector-emif BD246A -60
V(BR)CEO ollector-emitter IC - -30mA |B -0 v
breakdown voltage (see Note 5) BD246B -80
© BD246C -100
Vee= 55V Vge = 0 BD246 0.4
| Collector-emitter Veg= -70V Vge=0 BD246A -0.4 mA
CES  cut-off current Veg= -90V Vge=0 BD246B -0.4
Veg=-115V Vgeg=0 BD246C 04
| Collector cut-off Veg= -30V lg=0 BD246/246A -0.7 mA
CEO current Veg= 60V lg=0 BD246B/246C 0.7
Emitter cut-off
1 Veg= -5V Ic=0 -1 mA
EBO  urrent B 5 c
Vog= -4V o= 1A 40
Forward ¢ t
heg | orardourren Veg= -4V Ic= -3A (see Notes 5and 6) | 20
transfer ratio
Veg= -4V lc=-10A 4
Collector-emitter lg= -03A lc= -3A -1
V 6 \
CE(aY  saturation voltage lg= -25A o= -10A (see Notes 5 and 6) 4
Base-emitter Vee= -4V lc= -3A -1.6
V Notes 5 and 6 '
BE  yoltage Vog= A4V Ic= -10A (see Notes 5 and 6) 3
h Small signal forward Ve = <10V | 05 A f=1KkH 20
e current transfer ratio CcE= c=" =tz
Small signal forward
h Veg= -10V Ig=-0. = 3
Il current transfer ratio CE o=-05A f=1MHz
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These pa )
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.56 | °C/W
Rgya  Junction to free air thermal resistance 42 °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS t MIN TYP [ MAX | UNIT
ton Turn-on time lg=-1A lgon) =-0.1 A Ig(ofy = 0.1 A 0.2 us
tofr Turn-off time Vg =3.7 V R =200Q tp =20 ps, dc <2% 0.8 ps

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD246, BD246A, BD246B, BD246C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

h, - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCS634AG TCS634AB
1000 e > 10
Vee =4V : T le= 1A
=250 -] ¢ 0 b= - aa
t, =300 ps, duty cycle < 2% 5 \ l.= -6A
- ] A1) I.=-10A
g | I
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~_ 8 1 \
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N 5
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10 A g 01 o
9o
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R
1 -0-01
-0-1 -1.0 -10 001 -0-1 10 -10
I - Collector Current - A I - Base Current - A
Figure 1. Figure 2.
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Figure 3.
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BD246, BD246A, BD246B, BD246C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

100 SASB34AC
t,=300ps,d=0.1=10%
v t,= 1ms,d=0.1=10%
A t,= 10ms, d=0.1=10%.
‘,‘ 10 | === L DC Operation
€
e AN
5 \%
(3}
2 1.0
2
°
3}
-0-1
BD246
BD246A
BD246B
BD246C
001 AT
-1.0 -10 -100 -1000
V¢ - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
Vs
CASE TEMPERATURE
100 TIS633AA

80

60 AN

N
N

20 <

P, - Maximum Power Dissipation - W

0 25 50 75 100 125 150
T, - Case Temperature - °C

Figure 5.
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BD249, BD249A, BD249B, BD249C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

@ Designed for Complementary Use with the
BD250 Series

SOT-93 PACKAGE

(TOP VIEW)
® 125 W at 25°C Case Temperature =
|- — L
® 25 A Continuous Collector Current
® 40 A Peak Collector Current cC____—— 12 O Q
@ Customer-Specified Selections Available :
EC———— |3
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD249 55
BD249A 70
Collector-emitts Itage (Rgg = 100 Q \
ollector-emitter voltage (Rgg ) BD249B Vcer %0
BD249C 115
BD249 45
Collector-emitter voltage (Ic = 30 mA) BD249A \ 60 \
gefle= BD249B €0 80
BD249C 100
Emitter-base voltage Vego 5 v
Continuous collector current Ic 25 A
Peak collector current (see Note 1) lom 40 A
Continuous base current I 5 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 125 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 3 w
Unclamped inductive load energy (see Note 4) eLlc? 90 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for tp < 0.3 ms, duty cycle < 10%.

Derate linearly to 150°C case temperature at the rate of 1 W/°C.

2.
3. Derate linearly to 150°C free air temperature at the rate of 24 mW/°C.
4. This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igon) = 0.4 A, Rgg = 100 Q,

Vagoi = 0, Rg= 0.1 Q, Voo = 20 V.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Production pi ing does not ily include
testing of all the parameters.
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BD249, BD249A, BD249B, BD249C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BD249 a5
Collector-emitter BD249A 60
Vv lc= 30mA Ig=0 \
(BRICEO o akdown voltage (Zee Nm:"s) B BD2498 80
BD249C 100
Veg= 55V Vge =0 BD249 0.7
| Collector-emitter Vegg= 70V Vpe=0 BD249A 0.7 A
m.
CES  cut-off current Vee= 90V Ve =0 BD249B 07
Veg =115V Vge =0 BD249C 0.7
| Collector cut-off Vee= 30V Ig=0 BD249/249A 1 mA
CEO current Vg = 60V Ig=0 BD249B/249C 1
Emitter cut-off
| Vegg= 5V Ic=0 1 A
E8O current E8 c m
Vog= 4V lc=15A 25
Fi d t
heg | orvardourren Vee= 4V lo= 15A (see Notes5and 6) | 10
transfer ratio
Veg= 4V Ic= 25A 5
Collector-emitt lg= 15A lc=15A 1.8
VCE(sa ¢ . mitter 5 c (see Notes 5 and 6) \
saturation voltage Ilg= 5A Ic= 25A 4
Base-emitts Veg= 4V Ilc= 156A 2
Vee ase-emitter CE C (see Notes 5 and 6) \
voltage Veg= 4V Ic=25A 4
h Small signal forward v 10V | 1A fo 1 KH o8
fe current transfer ratio CE= c= a z
el Small signal forward v 10V | 1A f=1MH 3
e current transfer ratio CE™ c= B “
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1 °C/W
Rgya  Junction to free air thermal resistance 42 °C/wW
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS MIN TYP | MAX [ UNIT
ton Turn-on time Ic=5A IBon) = 0.5 A IBofy) = -0.5 A 0.3 us
[ Turn-off time VaEg(of) = -5 V R.=5Q tp =20 ps, dc < 2% 0.9 ps

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD249, BD249A, BD2498B, BD249C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCS635AD TCS635AB
1000 P > 10 =
Ver=4V HH—H11H . H=
To =25°C HHHf——1 ] i
t_=300 ps, duty cycle < 2% 3 IR
>
c 5 \ N
T ] ™~ i Nl
g 100 = 1.0
£ &
g - [7/] L ¥ \
] g
3] N\ £ = IRYAY Il
S \ £ [
' \ W S~
] \ 8 A
< 10 T 01 :
3 y
o il I.=25A
5 1. =300 mA Z A L=20A
o .= 1A / ”" ’\I =15A
> L= 3A ”H m‘ |c - 10A
1 0.01 = <
01 1.0 10 100 0.001 0.01 0-1 1.0 10 100
I - Collector Current - A I, - Base Current - A
Figure 1. Figure 2.

BASE-EMITTER VOLTAGE
vs
COLLECTOR CURRENT
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Vg - Base-Emitter Voltage - V
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0-6
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Figure 3.
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BD249, BD249A, BD249B, BD249C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS635AB

100 | — . o
B e
= = ,d=0.1=10%
Eﬁ“ -t = 10ms,d=0.1=10%
< 10 '{.D(.: Operation
] N
2
5
o \
2 10 =
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———1— BD249C
001 LU
1.0 10 100 1000
Ve - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
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T - Case Temperature - °C

Figure 5.

4-46

¢ TExAS
INSTRUMENTS



BD250, BD250A, BD250B, BD250C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

® Designed for Complementary Use with the

BD249 Series SOT-93 PACKAGE
(TOP VIEW)
® 125 W at 25°C Case Temperature ]
BC——— |
® 25 A Continuous Collector Current
® 40 A Peak Collector Current cC———— |2 O Q
® Customer-Specified Selections Available
N e—
N
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD250 -55
Collector-emitter voltage (Rgg = 100 Q) Bb250A v 70 v
clector-emt 9¢ (Flee = BD250B CER -90
BD250C -115
BD250 -45
Collector-emitter voltage (Ic = -30 mA) BD250A V €0 \
ge (Ic = BD2508 CEo -80
BD250C -100
Emitter-base voltage Vego -5 v
Continuous collector current Ic -25 A
Peak collector current (see Note 1) lem -40 A
Continuous base current [ -5 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 125 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 3 W
Unclamped inductive load energy (see Note 4) eLIc? 90 mJ
Operating junction temperature range Ti -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for t, < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 1 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 24 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ip(on) = -0.4 A, Rgg = 100 Q,

Vag(fy = 0, Rg = 0.1 Q, Vg = 20 V.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Pr ion p ing does not ily include
testing of all the parameters.

*") TEXAS

INSTRUMENTS
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BD250, BD250A, BD250B, BD250C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BD250 -45
v Collector-emitter o= -30 mA =0 BD250A -60 v
(BRICEO  preakdown voltage <§e; . B= BD250B -80
BD250C -100
Veg= 55V Vge = 0 BD250 07
| Collector-emitter Veg= -70V Vge =0 BD250A -0.7 A
m,
CES  cut-off current Veg= -90V Vge=0 BD250B 0.7
Veg =-115V Vge=0 BD250C 0.7
| Collector cut-off Vee = -30V 5=0 BD250/250A B A
CEO current Veg= -60V Ig=0 BD2508/250C -1
Emitter cut-off
| Vegg= - = -1
€8O current E8 sV lo=0 mA
Veg= -4V =-1.
Forward current CE 4 lo=-1.54 =
hrg . Vee= -4V lc=-15A (see Notes 5 and 6) 10
transfer ratio
Vep= -4V lc= -25A 5
Collector-emitt lg= -15A lc=-15A -1.8
VeCE(say) . er B c (see Notes 5 and 6) v
saturation voltage lg= 5A lc=-25A -4
Base-emitter Veg= -4V lc=-15A -2
V Notes 5 and 6 \
B yoltage Veg= -4V lo= 25A (see Notes 5 and 6) -4
Small signal forward
h, = -10V = - f=1kH.
o curenttransferratio | 'OF ° lo= -1A z %
Small signal forward
h = - = - ]
| fEl current transfer ratio VCE tov 'C TA f=1MHz 8
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1 °C/W
Roja Junction to free air thermal resistance 42 °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
ton Turn-on time lc=-5A Ig(on) = -0.5 A Ig(ofy = 0.5 A 0.2 us
toif Turn-off time Veg(t) =5V RL.=5Q tp =20 ps, dc <2% 0.4 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD250, BD250A, BD250B, BD250C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

h. - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE

Vs Vs
COLLECTOR CURRENT BASE CURRENT
TCSB36AD TCS636AB
1000 -~ -10
Vee = -4V F——1 ; i
| EERE . I 1T 1
o= 250 == & !
t, = 300 ps, duty cycle < 2% E \\
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100 |— = § 10 ¢ : ¥ i
1’ g ‘l‘ r ‘l' “ i |
=
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AN £ ralll
N u \ N
S \ ™
10 S 01
2 a \
3 i
. I lo=-25A
3 1, = -300 mA V1, =20 A
>E .= -1A Il I,=-15A
il chen
1 001 = .
-0-1 -1.0 -10 -100 -0-001 -0-01 -01 -1.0 -10 -100
I, - Collector Current - A Iy - Base Current - A
Figure 1. Figure 2.
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Figure 3.
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BD250, BD250A, BD250B, BD250C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 19935

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS636AB

-100 g
B t,=300ps, d =0.1=10%
I T 1
I = t,= 1ms,d=0.1=10%
- " L.t,= 10ms,d=0.1=10%
< 10 ,D(.: Operation
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e
5
o \
2 10
1%
2
°
Q
o
01 BD250
BD250A
BD250B
BD250C
001 LU
-1.0 -10 -100 -1000
V. - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
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BD539, BD539A, BD539B, BD539C, BD539D
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

® Designed for Complementary Use with the
BD540 Series

45 W at 25°C Case Temperature
5 A Continuous Collector Current

Upto120V VCEO rating

T0-220 PACKAGE
(TOP VIEW)

BC———— |1
c——— 1@

——

O

EC——— |3
L
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

BD539 40

BD539A 60
Collector-base voltage BD539B Veeo 80 \

BD539C 100

BD539D 120

BD539 40

BD539A 60
Collector-emitter voltage (see Note 1) BD539B Vceo 80 \

. BD539C 100

BD539D 120
Emitter-base voltage Vego 5 \
Continuous collector current Ic 5 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 45 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Operating free air temperature range Ta -65 to +150 °C
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. These values apply when the base-emitter diode is open circuited.
2. Derate linearly to 150°C case temperature at the rate of 0.36 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.

PRODUCTION DATA information is current as of

.
publication date. Products conform to specifications 1/
per the terms of Texas Instruments standard warranty. TEXAS

Production processing does not necessarily include
testing of all the parameters. Y ler RUMENTS

Copyright © 1995 Texas Instruments Limited
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BD539, BD539A, BD539B, BD539C, BD539D

NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
BD539 40
Collect it BD539A 60
Vieroeo o :kZ""em' :’ . |lo= soma lg=0 BD539B 80 v
re:
ownvoliag (see Note 4) BD539C 100
BD539D 120
Vee= 40V Ve =0 BD539 0.2
Veg= 60V Vge =0 BD539A 0.2
Coll -emi
logs Cl?t e;"" em':te' Veg= 8OV Vge=0 BD5398 02 | mA
~OlT current
urre Vo = 100V Vgg =0 BD539C 0.2
Ve =120V Vge =0 BD539D 0.2
Collect toff Vee= 30V lg=0 BD539/539A 0.3
logo rec‘or euto Vg = 60V lg=0 BD539B/539C 03 | maA
current
Veg= 90V Ig=0 BD539D 0.3
Emitter cut-off
| Vgg= 5V lc=0 1 mA
EBO current EB c
Vee= 4V Ic=05A 40
F d
heg | orward current Vog= 4V o= 1A (see Notes 4and 5) | 30
transfer ratio
Veg= 4V Ic= 3A 12
Collector-emitter lg = 125 mA lo= 14 025
VeCE(sat) © . lg= 375 mA Ic= 3A (see Notes 4 and 5) 0.8 \
saturation voltage
g= 1A lc= 5A 15
Base-emitter
v Veg= 4V Ic= 3A see Notes 4 and 5 1.25 \
BEO)  yotage cE c ( )
Small signal d
e mall signalforward | 4 lc=0.5A f=1kHz 20
current transfer ratio
el Small signal forward V. 10V o= 0.5A f=1MHz 3
e current transfer ratio CE= c=" -
NOTES: 4. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
5. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 2.78 | °C/W
Rgya  Junction to free air thermal resistance 625 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS t MIN TYP | MAX | UNIT
ton Turn-on time lc=1A Igon) = 0.1 A IB(otr) = 0.1 A 0.5 us
toft Turn-off time VBE(off) = -4.3 V RL=30Q tp =20 ps, dc < 2% 2 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.

4-52

‘{'f TeExas
INSTRUMENTS




BD539, BD539A, BD539B, BD539C, BD539D
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

h; - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
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1000 TTTIT T TTT T s 10
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Figure 1. Figure 2.
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BD539, BD539A, BD539B, BD539C, BD539D
NPN SiLICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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Figure 4.
THERMAL INFORMATION
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BD540, BD540A, BD540B, BD540C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

® Designed for Complementary Use with the

BD539 Series
® 45 W at 25°C Case Temperature

5 A Continuous Collector Current

Customer-Specified Selections Available

BC———— |1
c—————— 1®

T0-220 PACKAGE
(TOP VIEW)

O

EC——— |3
(-
Pin 2 is in electrical contact with the mounting base.
MDTRAG
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD540 -40
BD540A -60
Collector-base vol le=0 \ A
ollecto voltage (lg = 0) BD540B cBO 80
BD540C -100
BD540 -40
BD540A -60
Coll -emitt It: Ig= V \
ollector-emitter voltage (Ig = 0) (see Note 1) BD5408B CEO 80
BD540C -100
Emitter-base voltage Vego -5 v
Continuous collector current Ic -5 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 45 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Operating free air temperature range Ta -65 to +150 °C
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C
NOTES: 1. These values apply when the base-emitter diode is open circuited.
2. Derate linearly to 150°C case temperature at the rate of 0.36 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
PRODUCTION DATA information is current as of ’. Copyright © 1995 Texas Instruments Limited
publication date. Products conform to specifications
ger éhe terms of Texlas Ir:istruments standard warranty. TEXAS
roduction processing does not necessarily include -
testing of ali the parameters. INST RUMENTS 4-55



BD540, BD540A, BD540B, BD540C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BD540 -40
v Collector-emitter o= -30 mA =0 BD540A -60 v
(BRICEO  proakdown voltage (C - Note 4) 8= BD540B -80
see Note BD540C -100
Vog= 40V Vo =0 BD540 0.2
| Collector-emitter Vee= -60V Vge=0 BD540A -0.2 mA
CES  cut-off current Vee = -80V Vge =0 BD540B 0.2
Veg =-100V Vge =0 BD540C 0.2
\ Collector cut-off Vee= -30V lg=0 BD540/540A -0.3 mA
CEO  current Veg= -60V lg=0 BD540B/540C 03
Emitter cut-off
! Vegg= -5V Ilc=0 -1 A
EBO current EB c m
Veg= -4V lc=-05A 40
Forward current CE C
heg . Veg= -4V lc= 1A (see Notes 4 and 5) 30
transfer ratio
Veg= -4V Ic= -3A 12
) lg= -125 mA o= 1A -0.25
Collector-emitt
Veray oo emiter Ig= -375 mA o= 3A (see Notes 4 and 5) 08| v
saturation voltage
g= 1A lc= -5A 1.5
Base-emitter
\ Veg= -4V lc= -3A Notes 4 and 5 -1.25 \
BE voltage CE ¢ (see Notes )
Small signal f d
hte matisignatiorward |, _ _qov lo=-05A =1KHz 20
current transfer ratio
Small signal forward
h Veg= -10V =-05A f=1MH 3
Il current transfer ratio ce= 10 lo MHz
NOTES: 4. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
5. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rayc Junction to case thermal resistance 2.78 °C/W
Rgya  Junction to free air thermal resistance 62.5 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
ton Turn-on time . lg=-1A Igon) =-0.1 A Ig(ofy = 0.1 A 0.3 ps
toit Turn-off time VBE(ot) = 4.3V R, =30Q tp =20 ps, de <2% 1 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD540, BD540A, BD540B, BD540C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

h,, - DC Current Gain

TYPICAL CHARACTERISTICS
TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCS632AH TCS632AB
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BD540, BD540A, BD540B, BD540C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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THERMAL INFORMATION
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BD543, BD543A, BD543B, BD543C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

® Designed for Complementary Use with the

BD544 Series T0-220 PACKAGE
TOP VIEW)
® 70W at 25°C Case Temperature (
® 8 A Continuous Collector Current BC————— |1
® 10 A Peak Collector Current cc———"1® O
® Customer-Specified Selections Available Ee—— | ~
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD543 40
BD543A 60
/I e | = V, \
Collector-base voltage (Ig = 0) BD5438 cBO 80
BD543C 100
BD543 40
BD543A 60
Collector-emitter voltage (Ig = 0, V, \
ctor-emitter voltage (1g = 0) BD5438 CEo 80
BD543C 100
Emitter-base voltage Veso 5 A\
Continuous collector current [ 8 A
Peak collector current (see Note 1) lem 10 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Prot 70 W
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Plot 2 w
Operating free air temperature range Ta -65 to +150 °C
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for t; < 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.56 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.

PRODUCTION DATA information is current as of
icati f t ificati

.
p date. Products conform to s 't
per the terms of Texas Instruments standard warranty. U TEXAS

Copyright © 1995 Texas Instruments Limited

Production processing does not necessarily include N
testing of all the parameters. INST RUMENTS 4-59



BD543, BD543A, BD543B, BD543C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BD543 40
Collector-emitter BD543A 60
V lc= 30mA Ig=0 \
(BRICEO  reakdown voltage (cs: o N ‘m4) 8 BD543B 80
ee flote BD543C 100
Vee= 40V Vg =0 BD543 0.4
| Collector-emitter Vee= 60V Vge =0 BD543A 0.4 mA
CES cut-off current Vee= 80V Vge=0 BD543B 0.4
Vg =100V Vgg =0 BD543C 0.4
| Collector cut-off Vee= 30V 1g=0 BD543/543A 0.7 A
CEO current Vee= 60V Ig=0 BD543B/543C 07
Emitter cut-off
| Vgg= 5V lc=0 1 mA
EBO  current EB c
Vee= 4V o= 1A 60
Fi d t
heg | Overaourren Veg= 4V = 3A (see Notes 4and 5) | 40
transfer ratio
Veg= 4V Ic= 5A 15
Collector-emitter ls= 03A lo= 3A 08
VeCE(sat) i lg= 1A Ic= 5A (see Notes 4 and 5) 0.5 v
saturation voltage
lg= 16A lc= 8A 1
Base-emitter
Vi Veg= 4V lc= 5A Notes 4 and 5, 1.4 \
BE voltage CE c (see Note )
Small signal forward
he 9 “ |vee= tov lc=0.5A f=1KHz 20
current transfer ratio
Small signal forward
h Vee= 10V lc=05A f=1MHz 3
el current transfer ratio CE ©
NOTES: 4. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
5. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgjc  Junction to case thermal resistance 1.79 | °C/W
Rgua  Junction to free air thermal resistance 62.5 °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN TYP | MAX| UNIT
ton Turn-on time lc=6A Ig(on) = 0.6 A Ig(off) = -0.6 A 0.6 i
tof Turn-off time VBE(ofy = -4 V R =5Q tp =20 ps, dc < 2% 1 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD543, BD543A, BD543B, BD543C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

he - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCS633A1 TCS633AE
1000 e > 10 i
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Figure 1. Figure 2.
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BD543, BD543A, BD543B, BD543C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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BD544, BD544A, BD544B, BD544C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

@ Designed for Complementary Use with the
BD543 Series

70 W at 25°C Case Temperature
8 A Continuous Collector Current

10 A Peak Collector Current

Customer-Specified Selections Available

TO-220 PACKAGE
(TOP VIEW)

BC———— ]
cc————— ]

1
®
EC———— |3

O

Pin 2 is in electrical contact with the mounting base.

MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD544 -40
BD544A -60
lector-| = v
Collector-base voltage (Ig = 0) BD544B Veso .80
BD544C -100
BD544 -40
BD544A -60
Il -emi | = \
Collector-emitter voltage (lg = 0) BD544B Veeo 80
BD544C -100
Emitter-base voltage VEgo -5 v
Continuous collector current [ -8 A
Peak collector current (see Note 1) lom -10 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Pyot 70 W
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Prot 2 w
Operating free air temperature range Ta -65 to +150 °C
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for t, < 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.56 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.

PRODUCTION DATA information is current as of

o
publication date. Products conform to specifications ”
per Ehe terms of Texas Instruments standard warranty. TEXAS

Copyright © 1995 Texas Instruments Limited

Pr p does not ly include
testing of all the parameters. lNST RUMENTS
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BD544, BD544A, BD544B, BD544C

PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BD544 -40
Collector-emitter BD544A -60
\ Ilc= -30mA Ig=0 \
(BREC preakdown votage | = " "; B BD544B -80
(see Note 4) BD544C -100
Vee= -40V Vpe = 0 BD544 0.4
) Collector-emitter Veg= -60V Vge=0 BD544A -0.4 mA
CES  cutoff current Vog= -80V Vge=0 BD544B -0.4
Vgg =-100V Vge=0 BD544C -0.4
| Collector cut-off Veg= -30V Ig=0 BD544/544A -0.7 mA
CEO  Gurrent Vee= -60V lg=0 BD544B/544C 0.7
Emitter cut-off :
| Vgg= -5V Ic=0 -1 mA
EBO current 8 c
Vog= -4V o= 1A 60
F
hee orward Cl{rrenl Veg= -4V lc= -3A (see Notes 4 and 5) 40
transfer ratio
Vee= -4V Ic= -5A 15
) = -03A o= 3A 05
Collector-
VOE(S) oot em':e' lb= 1A o= -5A (see Notes 4 and 5) 05| v
on volta
! 9¢ lg= -16A o= -8A -1
Basoomi
Vgg  Doseemiter Vo= -4V o= 5A (see Notes 4 and 5) 14| v
voltage
Small signal forward
hte signatiorward 1 _ qov Ic=-05A f=1kHz 20
current transfer ratio
Small signal forward
h, = - lc=-05A f=1 3
el current transfer ratio Vee v c=-05 MHz
NOTES: 4. These parameters must be measured using pulse technigues, t, = 300 ps, duty cycle < 2%.
5. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Royc Junction to case thermal resistance 1.79 °C/W
Rgya  Junction to free air thermal resistance 62.5 [ °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN | TYP | MAX [ UNIT
ton Turn-on time lc=-6A IB(on) = -0.6 A Ig(ofy = 0.6 A 0.4 us
toit Turn-off time Vgt =4V R .=5Q tp =20 ps, dc <2% 0.7 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD544, BD544A, BD544B, BD544C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

h - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
s TCS634A1 TCS634AE
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BD544, BD544A, BD544B, BD544C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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BD545, BD545A, BD545B, BD545C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

@ Designed for Complementary Use with the
BD546 Series

85 W at 25°C Case Temperature
15 A Continuous Collector Current

Customer-Specified Selections Available

SOT-93 PACKAGE
(TOP VIEW)

B —
S e—— P Q)

O

. . R
] V)
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

BD545 40

BD545A 60
Collector-base voltage (Ig = 0 V, v

9e (Ie = 0) BD5458 ceo 80

BD545C 100

BD545 40

. BD545A 60
Collector-emitter voltage (g = 0) (see Note 1 V \

ge (Ig = 0) ( ) BD5458 ‘ceo 80

BD545C 100
Emitter-base voltage Vego 5 v
Continuous collector current [ 15 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 85 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 3.5 w
Operating free air temperature range Ta -65 to +150 °C
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tetg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. These values apply when the base-emitter diode is open circuited.
2. Derate linearly to 150°C case temperature at the rate of 0.68 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.

PRODUCTION DATA information is current as of

publication date. Products conform to specifications %
per the terms of Texas Instruments standard warranty. TEXAS

Copyright © 1995 Texas Instruments Limited

Pr p does not include
testing of all the parameters. Y ]NST RUMENTS
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BD545, BD545A, BD545B, BD545C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
BD545 40
Collector-emitter BD545A 60
\ lc= 30mA Ig= v
(BRICEO  preakdown voltage c N ‘m4) B=0 BD545B 80
(see Note BD545C 100
Vee= 40V Vge =0 BD545 0.4
| Collector-emitter Veg= 60V Vge =0 BD545A 0.4 mA
CES  cut-off current Veg= 80V Vge =0 BD5458 0.4
Vog =100V Vge =0 BD545C 0.4
| Collector cut-off Veg= 30V Ig=0 BD545/545A 0.7 A
m.
CEO  current Vee= 60V lg=0 BD545B/545C 07
Emitter cut-off
1 Veg= 5V lc=0 1 A
EBO current B ¢ m
= 4 =
Forward current Vee v o 1A €
hee ) Vee= 4V lc= 5A (see Notes 4 and 5) 25
transfer ratio
Veg= 4V Ic= 10A 10
Collector-emitter lg= 625 mA lc= 5A 0.8
VeE(sa ) B c (see Notes 4 and 5) v
saturation voltage lg= 2A Ic=10A 1
Base-emitter
\ Veg= 4V Ilc=10A see Notes 4 and § 1.8 \
BE voltage CE ¢ ( )
Small signal forward
h, Vee = =05A f=1 20
e current transfer ratio ce= 10V lo=05 kHz
Small signal forward
|htel . Vee= 10V lc=05A f=1MHz 3
current transfer ratio
NOTES: 4. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
5. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 147 | °C/W
Rgya  Junction to free air thermal resistance 35.7 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN | TYP | MAX | UNIT
ton Turn-on time Ic=6A IB(on) = 0.6 A Ig(off) = 0.6 A 0.6 us
toff Turn-off time VBE(ofy = -4V R.=5Q tp =20 ps, dc < 2% 1 ys

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD545, BD545A, BD545B, BD545C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

hg; - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN " COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCS633AJ TCS633AB
1000 e e > 10
Voe =4V Loy . : l=1A
Te=25°C 41 3 1 I,= 3A
t, = 300 ps, duty cycle < 2% % \ l.= 6A
> e I.=10A
el
100 == 10 - | & ~
= 1| \
£ \
N £ \ N
N u \ \\~_
N
10 01
8
H
3
1.0 0.01
01 1.0 10 0.01 01 1.0 10
I - Collector Current - A I - Base Current - A
Figure 1. Figure 2.

BASE-EMITTER VOLTAGE

vs
COLLECTOR CURRENT
TCS633AC
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T,=25°C

. 16
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£
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0.6 E=——1
041 1 10

I¢ - Collector Current - A

Figure 3.
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BD545, BD545A, BD545B, BD545C
NPN SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
SAS633AE
100
< 10 D
= N
2 AN
3 N
§ 10 B\
8 N
°
o
01 }='
BD545
BD545A
BD5458
BD545C
0.01
1.0 10 100 1000
Ve - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
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Figure 5.
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BD546, BD546A, BD546B, BD546C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

® Designed for Complementary Use with the
BD545 Series

85 W at 25°C Case Temperature
15 A Continuous Collector Current

Customer-Specified Selections Available

'E'::L*

SOT-93 PACKAGE
(TOP VIEW)

BC_——— |1
c——— 1 O

O

Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

BD546 -40
Collector-base voltage (lg = 0) 2';:22 Veeso Zg v

BD546C -100

BD546 -40
Collector-emitter voltage (g = 0) (see Note 1) :g::gg Veeo Zg Vv

BD546C -100
Emitter-base voltage VeBo -5 v
Continuous collector current Ic -15 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Prot 85 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 3.5 w
Operating free air temperature range Ta -65 to +150 °C
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. These values apply when the base-emitter diode is open circuited.
2. Derate linearly to 150°C case temperature at the rate of 0.68 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.

PRODUCTION DATA information is current as of

publication date. Products conform to specifications %
per the terms of Texas Instruments standard warranty. TEXAS

Copyright © 1995 Texas Instruments Limited
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BD546, BD546A, BD546B, BD546C
PNP SiLICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BD546 -40
Collector-emitter BD546A -60
\ Ilc= -30mA lg=0 \
(BRICEO 1 eakdown voltage (‘;ee Note’z) B BD5468 -80
BD546C -100
Vee= 40V Vge =0 BD546 0.4
| Collector-emitter Veg= -60V Vge=0 BD546A -0.4 mA
CES  cut-off current Veg= -80V Vge=0 BD546B 0.4
Veg =-100V Vge =0 BD546C 0.4
| Collector cut-off Vee= -30V =0 BD546/546A -0.7 mA
CEO  current Veg= 60V lg=0 BD546B/546C -0.7
Emitter cut-off
| Vgg= -5V lc=0 -1 A
EBO current €8 5 ¢ m
= - = - 60
Forward current Vee av o 1A
heg . Veg= -4V Ic= -5A (see Notes 4 and 5) 25
transfer ratio
Veg= -4V Ic=-10A 10
Collector-emitty lg= -625 mA lc= -5A -0.8
VCE(say) olec ‘or ermitter 8 " c (see Notes 4 and 5) \%
saturation voltage lg= 2A Ilc=-10A -1
Base-emitter
V Vee= -4V lc=-10A Notes 4 and 5 -1.8 \
BE voltage CE c (see Notes 4 and 5)
Il si
b omalsignalfoward 1, 0 Ic=-05A f=1KHz 20
current transfer ratio
el Small signal forward v 10V o =-05 A f< 1 MHz 3
fe current transfer ratio CE= c= -
NOTES: 4. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
5. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc Junction to case thermal resistance 1.47 °C/W
Rgya  Junction to free air thermal resistance 357 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
ton Turn-on time lc=-6A I(on) =-0.6 A Ig(off) = 0.6 A 0.4 Us
toft Turn-off time VBE(oty =4 V R.=5Q to =20 ps, dc < 2% 0.7 ps

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD546, BD546A, BD546B, BD546C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

h - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN

COLLECTOR-EMITTER SATURATION VOLTAGE

vs vs
COLLECTOR CURRENT BASE CURRENT
1000 TCS634AJ 10 TCS634AB
e :» e
T =25°C +— 1 2 1 1 ; le= -3A
t, = 300 ps, duty cycle < 2% 5 \ RIEPZ I.= -6A
>
< | i I,=-10A
‘ B!
100 - E ol 2o\ 9 /C‘/
~ 2 2 =
« 1 \
1] \
5 \ \ .
. g \ AN
N £ N
‘\\ u]‘l- ]
o ™
10 S -01 =
2
°
o
H
>3
1 001
01 1.0 -10 -0-01 01 1.0 10

I, - Collector Current - A

Figure 1.

Vg - Base-Emitter Voltage - V

Iy - Base Current - A

Figure 2.

BASE-EMITTER VOLTAGE

vs
COLLECTOR CURRENT
TCS634AC

-16 T T

Vee=-4V

T,=25°C
1.4
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1.0 /
08 / /
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f”’
0.6 —
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I¢ - Collector Current - A

Figure 3.
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BD546, BD546A, BD546B, BD546C
PNP SILICON POWER TRANSISTORS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS634AE

-100
< -10 £
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c
2 N
8 \\
5 \
2 10
o
o
°
o
o
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BD546
BD546A
BD546B
BD546C
-0-01
-1.0 -10 -100 -1000

V. - Collector-Emitter Voltage - V

Figure 4.

THERMAL INFORMATION

MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
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T, - Case Temperature - °C

Figure 5.

J@ TeEXAS
4-74 INSTRUMENTS



BD743, BD743A, BD743B, BD743C

NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

® Designed for Complementary Use with the
BD744 Series

90 W at 25°C Case Temperature
15 A Continuous Collector Current

20 A Peak Collector Current

Customer-Specified Selections Available

Be———— |1
c—————_ 1@
EC——— |3

T0O-220 PACKAGE
(TOP VIEW)

O

Pin 2 is in electrical contact with the mounting base.

MDTRAG
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

BD743 50
Collector-base voltage (Ig = 0) gg;:zg Veso ;g Vv

BD743C 110

BD743 45
Collector-emitter voltage (Ig = 0) :g;::: Veeo :g v

BD743C 100
Emitter-base voltage Veso 5 v
Continuous collector current lc 15 A
Peak collector current (see Note 1) lom 20 A
Continuous base current Ig 5 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Pt 90 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) %LIc? 90 mJ
Operating free air temperature range Ta -65 to +150 °C
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for t; < 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.72 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igoy) = 0.4 A, Rgg = 100 Q,

Vee(ofy =0, Rg = 0.1Q, Veg =20 V.

PRODUCTION DATA information is current as of ’.
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

p ing does not include
I(esting of all the parameters, v lNSTRUMENTS

Copyright © 1995 Texas Instruments Limited
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BD743, BD743A, BD743B, BD743C
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX UNIT
BD743 45
Collector-emitter BD743A 60
V, lc= 30mA lg=0 Note 5 \
(BRICEO p oakdown voltage | © m B (see ) Bp74ss 80
BD743C 100
Vee= 50V Vge = 0 BD743 0.1
Veg= 70V Vgg=0 BD743A 0.1
Vog= 90V Vgg=0 BD743B 0.1
Collector cut-off Ve =110V Vge=0 BD743C 0.1
Iceo N mA
current Vee= 50V Vge=0 Tc=125°C BD743 5
Vge= 70V Vge=0 To=125°C BD743A 5
Veg= 90V Vge=0 T =125°C BD743B 5
Vge=10V  Vge=0 To=125°C BD743C 5
| Collector cut-off Veg= 30V Ig=0 BD743/743A 0.1 mA
CEO current Vee= 60V Ig=0 BD743B/743C 0.1
Emitter cut-off
|l Vegg= 5V lc=0 0.5 A
EBO current E8 ¢ m
Vee= 4V Ig= 1A 20
E
heg | orward current Vog= 4V Ig= 5A (see Notes 5 and 6) 20 150
transfer ratio
Veg= 4V Ig=15A 5
Collector-emitter Ilg= 05A lc= 5A 1
\ see Notes 5 and 6 \
CE(saY  saturation voltage lg= 5A lc=15A ( ) 3
Base-emitt Veg= 4V lc= 5A 1
Vge  oceemitter cE c (see Notes 5 and 6) v
voltage Veg= 4V lc=15A 3
Small signal forward
h Veg= 10V Ic= 1A f=1kHz 25
fe current transfer ratio CE ¢
Ihel Small signal forward v 1oV e 1A —1MH 5
el current transfer ratio CE= c= B i
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.4 °C/W
Rgyan  Junction to free air thermal resistance 62.5 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
ty Delay time 20 ns
t Rise time Ic=5A Ig(on) = 0.5 A I8(offy = -0.5 A 350 ns
ts Storage time VBE(of) =42V R.=6Q tp =20 ps, dc < 2% 500 ns
& 400 ns

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD743, BD743A, BD743B, BD743C
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

-h - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCSB37AA TCS637AB
100 T > 10
T.=125°C . k0
T T.= 25°C g’ [N
N~ LA A J T.= -55°C E t, =300ps, duty cycle <2% i
\\ LA ) V § /
] A
™ // \;: 1.0
\ ®
A £
T E A
7 h( \ w /
™ § 01 “
B N\
\~ 8 {\ T, = -55°C
= c= -
V=4V N\ % \\ T.= 25°C
t, = 300 ps, duty cycle < 2% d T, =125°C
10 0.01 L
01 1.0 10 100 01 1.0 10 100
i - Collector Current - A i, - Collector Current - A
Figure 1. Figure 2.
BASE-EMITTER VOLTAGE
vs
COLLECTOR CURRENT
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I - Collector Current - A

Figure 3.
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BD743, BD743A, BD743B, BD743C

NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS637AA
100

2= 1ms,
d=0.1=10%
t,= 10ms,

Ul I D]l a=01=10%
< 10 PO t,= 50 ms,
£ = d=0.1=10%
2 i DC Operation
3 \

5 \
2 10
o
o
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V. - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
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CASE TEMPERATURE
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Figure 5.
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BD744, BD744A, BD744B, BD744C

PNP SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

@ Designed for Complementary Use with the
BD743 Series TO-220 PACKAGE
. (TOP VIEW)
® 90 W at 25°C Case Temperature
® 15 A Continuous Collector Current B————__ |1
® 20 A Peak Collector Current Cc————7 1@ O
® Customer-Specified Selections Available Ee————— 3 A
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD744 -50
BD744A -70
Collector-base voltage (Ig = 0 V \
ollector-base voltage (Ig = 0) BD744B cso -00
BD744C -110
BD744 -45
BD744A -60
Collector-emitt It: Ig= V \
ollector-emitter voltage (Ig = 0) BD7448 CEO .80
BD744C -100
Emitter-base voltage Vego -5 v
Continuous collector current [ -15 A
Peak collector current (see Note 1) Iom -20 A
Continuous base current g -5 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 90 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Prot 2 w
Unclamped inductive load energy (see Note 4) 5LIc? 90 mJ
Operating free air temperature range Ta -65 to +150 °C
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for t, < 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.72 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igon) = -0.4 A, Rgg = 100 Q,

Vae(of = 0, Rg = 0.1 Q, Ve = -20 V.

PRODUCTIO;J DAPTAdin!ormati?n is current as of ’.
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

p g does not ily include
trelsting of all the parameters. o INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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BD744, BD744A, BD744B, BD744C

PNP SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN MAX | UNIT
BD744 -45
Collector-emitter BD744A -60
lg= - = N v
VBRICEO preakdown voltage | '€= “0MA 18=0 (see Note 5) BD744B -80
BD744C -100
Veg= 50V Vge=0 BD744 0.1
Veg= 70V Vgg=0 BD744A 0.1
Vge= 90V Vge=0 BD744B 0.1
| Collector cut-off Veg=-110V Vge=0 BD744C -0.1 mA
CBO  current Vee= 50V Vge=0 Te=125°C BD744 5
Veg= 70V Vgg=0 To=125°C BD744A 5
Veg= -0V Vge=0 To=125°C BD744B 5
Veg=-110V  Vge=0 To=125°C BD744C -5
\ Collector cut-off Vee= 30V Ig=0 BD744/744A S .
CEO  current Vee= 60V Ig=0 BD744B/744C -0.1
Emitter cut-off
| Veg= -5V lc=0 -0.5 mA
EBO current E8 ¢
Vog= -4V Ig= 1A 40
F d it
heg | orvardeurren Vog= -4V Ig= -5A (see Notes 5 and 6) 20 150
transfer ratio
Veg= -4V Ig=-15A 5
Collector-emitt lg= -05A lc= -5A -1
Vorgay o oooremitter B A (see Notes 5 and 6) v
saturation voltage lg= 5A lc=-15A -3
Base-emitter Veg= -4V lc= -5A -1
Vv Notes 5 and 6 \
BE  yoltage Voe= -4V Ig=-15A (see Notes 5 and &) -3
Small signal f d
he matisignatfoward 1 jov 1= -1A f=1kHz 25
current transfer ratio
el Small signal forward Ve = 10V e -1A -1 MHz 5
fe current transfer ratio CE= c= B
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN MAX [ UNIT
Rgyc  Junction to case thermal resistance 1.4 °C/W
Rgya  Junction to free air thermal resistance 62.5 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS MIN MAX UNIT
ty Delay time ns
t Rise time lc=-5A Ig(on) = 0.5 A IB(off) = 0.5°A ns
ts Storage time VBE(ofy = 4.2V R =6Q tp =20 ps, dc < 2% ns

T
5

Egll ima
Fall time

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD744, BD744A, BD744B, BD744C
PNP SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCS638AA TCS638AB
1000 1 e e e ] > -10
Ve = 4 VEHIE—SERHIE To=sc ) 0 | o
[ t,=300 s, duty cycle < 2% 4-_.2 To= 25°C {] E' g~
W/, T.= -55°C E t, =300ps, duty cycle < 2%
e 4 5
8 pdld g 10 .
5 % 3 7
5 R // 5
G 100 vy £ /
g / £ 7
i g
£ . \ 8 01 .
\\ 3 \\
AY bl AN
N - N\ Te= 55°C
NN & NS T.= 25°C
N ° AN
% = T, =125°C
10 -0-01 et
-0-1 -1.0 -10 -100 01 10 -10 -100
Io - Collector Current - A I, - Collector Current - A
Figure 1, Figure 2.

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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2 lp = 1ms,
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Figure 3.
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BD744, BD744A, BD744B, BD744C
PNP SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

THERMAL INFORMATION

MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
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Figure 4.
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BD745, BD745A, BD745B, BD745C

NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

® Designed for Complementary Use with the
BD746 Series SOT-93 PACKAGE
(TOP VIEW)
® 115 W at 25°C Case Temperature <
- c— P
® 20 A Continuous Collector Current
® 25 A Peak Collector Current c — |2 O O
® Customer-Specified Selections Available
E C 3
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD745 50
BD745A 70
. lg= V, A
Collector-base voltage (Ig = 0) BD7458 cBO 90
BD745C 110
BD745 45
BD745A 60
I -emi Ig= V \
Collector-emitter voltage (Ig = 0) BD7458 CEO 80
BD745C 100
Emitter-base voltage Veso 5 v
Continuous collector current Ic 20 A
Peak collector current (see Note 1) lom 25 A
Continuous base current g 7 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 115 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 3.5 w
Unclamped inductive load energy (see Note 4) Yallg 90 mJ
Operating free air temperature range Ta -65 to +150 °C
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for t; < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 0.92 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.
4

. This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, lg(on) =

Ve = 0. Rg = 0.1 Q, Voc =20 V.

0.4 A, Rge = 100 Q,

PRI?DUCTION DATA informaﬂ?n is current as of
publication date. Products conform to specmcatlons ”
Eer the terms of Texas Instruments s!andard warran TEXAS

ing does not include
testmg of all the parameters ty INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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BD745, BD745A, BD7458, BD745C
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX UNIT
BD745 45
Collector-emitter BD745A 60
V(BR)CEO breakdown voltage Ilc= 30mA Ig=0 (see Note 5) BD7458 80 \
BD745C 100
Vee= 50V Vge=0 BD745 0.1
Vee= 70V Vgg=0 BD745A 0.1
Veg= 90V Vge=0 BD745B 0.1
Collector cut-off Veg =110V Vge=0 BD745C 0.1
Iceo mA
current Veg= 50V Vge=0 Tc=125°C BD745 5
Veg= 70V Vgg=0 Tc = 125°C BD745A 5
Veg= 90V Vge=0 T = 125°C BD745B 5
Veg =110V Vge=0 Tc=125°C  BD745C 5
| Collector cut-off Vee= 30V ig=0 BD745/745A 0.1 A
CEO current Veg= 60V Ig=0 BD745B/745C 0.4
leso Emitter cut-off Veg= 5V =0 05 mA
current
Forward current Vog= 4V lo= 1A 40
hee . Veg= 4V Ic= 5A (see Notes 5 and 6) 20 150
transfer ratio
Veg= 4V Ic=20A 5
Collector-emitter lg= 05A Ic= 5A 1
VOEG2)  aturation voltage lg= 5A Ig=20A (see Notes 5 and 6) 3 v
Vee Base-emitter Veg= 4V Ic= 5A (see Notes 5 and 6) 1 v
voltage Vee= 4V Ic=20A 3
he  omansignalfoward oy f=1KHz 25
current transfer ratio
el Small signal forward Vo= 10V o= 1A f= 1 MHz 5
current transfer ratio
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX [ UNIT
Rgyc  Junction to case thermal resistance 1.1 °C/W
Rgya  Junction to free air thermal resistance 357 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS t MIN TYP | MAX | UNIT
ty Delay time 20 ns
ty Rise time lc=5A Igon) =0.5A Ig(ofy = -0-5 A 350 ns
tg Storage time VeE@f) = -4.2V R.=6Q tp =20 ps, dc <2% 500 ns
t Fall time 400 ns

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD745, BD745A, BD745B, BD745C
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE

vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCS635AE TCS635AF
100 ———r S 10
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Figure 1. Figure 2.
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SAFE OPERATING AREA
SAS635AC
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Figure 3.
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BD745, BD745A, BD745B, BD745C
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

THERMAL INFORMATION

MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE

120 TIS635AB

H

- 100

§ N

o
-
g w
] \

]

2 N\
g 60

E

g
x 40 \

]
s \
ﬂ.g 20 LN

0
0 25 50 75 100 125 150

T, - Case Temperature - °C

Figure 4.

“.’? TEXAS

4-86 INSTRUMENTS



BD746, BD746A, BD746B, BD746C
PNP SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

® Designed for Complementary Use with the
BD745 Series

SOT-93 PACKAGE
(TOP VIEW)

® 115 W at 25°C Case Temperature
R e— P
@® 20 A Continuous Collector Current .
® 25 A Peak Collector Current c———1: ) O
® Customer-Specified Selections Available
EC————" |3
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD746 -50
BD746A -70
- lg = \
Collector-base voltage (g = 0) BD7468 Veeo 90
BD746C -110
BD746 -45
BD746A -60
Il -emi It Ilg=0 \7 \
Collector-emitter voltage (Ig = 0) BD7468 CEO .80
BD746C -100
Emitter-base voltage Veso -5 v
Continuous collector current Ic -20 A
Peak collector current (see Note 1) lem -25 A
Continuous base current Ig -7 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Prot 115 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 35 w
Unclamped inductive load energy (see Note 4) YaLlg 90 mJ
Operating free air temperature range Ta -65 to +150 °C
Operating junction temperature range Tj -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for tp <0.3ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.92 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = -0.4 A, Rpg = 100 Q,

Vee(ofy = 0, Rg = 0.1, Ve = -20 V.

PRO’DU$TION DATA information is current as of i
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

Production processing does not necessarily include
testing of all the parameters. INST RUMENTS

Copyright © 1995 Texas Instruments Limited

4-87



BD746, BD746A, BD746B, BD746C
PNP SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BD746 -45
Collector-emitter BD746A -60
= - = N \
Viericeo breakdown voltage o 30mA 's=0 (see Note 5) BD746B -80
BD746C -100
Vee= 50V Vge =0 BD746 0.1
Veg= 70V Vgg=0 BD746A -0.1
Veg= -90V  Vge=0 BD746B -0.1
: Collector cut-off Veg=-110V Vge=0 BD746C -0.1 mA
CBO  current Veg= -50V  Vge=0 Te=125°C BD746 5
Veg= 70V Vge=0 T =125°C BD746A 5
Veg= 90V Vge=0 Tc=125°C BD746B 5
Veg=-110V  Vge=0 Tc=125°C BD746C 5
\ Collector cut-off Vee= -30V  Ig=0 BD746/746A 0.1 A
CEO  current Vee= 60V Ig=0 BD746B/746C -0.1
Emitter cut-off
1 Veg= -5V Ic=0 -0.5 A
EBO current EB c m
Vog= -4V Ig= 1A 40
E
heg | orward curent Vee= -4V lg= 5A (see Notes 5 and 6) 20 150
transfer ratio
Vee= -4V Ig=-20A 5
Collector-emitter lg= -05A lc= -5A -1
V see Notes 5 and 6, \
CE(sa)  saturation voltage lg= -5A  Ig=-20A ¢ ) -3
-emi Veg= -4V lc= -5A R -1
Vge Base-emitter CE c (see Notes 5 and 6) \
voltage Veg= -4V lc=-20A -3
Small signal forward
h Vee= -10V lg= -1A f=1kH 25
' current transfer ratio CE ¢ ?
el Small signal forward Ve = -10V oz 1A f= 1 MHz 5
el current transfer ratio CE= c= -
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.1 °C/W
Rgja  Junction to free air thermal resistance 357 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
ty Delay time 20 ns
t Rise time Ic=-5A IBon) = -0.5 A I =0.5 A 120 ns
ts Storage time Veg(fy =4.2V R.=6Q tp=20ps, dc<2% 600 ns
t Fall time 300 ns

1 Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD746, BD746A, BD746B, BD746C
PNP SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

he - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
1000 e L 0
5 T, =125°C \ L
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4 c
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Figure 1. Figure 2.
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BD746, BD746A, BD746B, BD746C
PNP SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

THERMAL INFORMATION

MAXIMUM POWER DISSIPATION

vs
CASE TEMPERATURE
TIS635AB
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Figure 4.
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TIP29, TIP29A, TIP29B, TIP29C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

® Designed for Complementary Use with the

TIP30 Series T0-220 PACKAGE
(TOP VIEW)
® 30 W at 25°C Case Temperature
S B
® 1 A Continuous Collector Current BC———— |1
® 3 A Peak Collector Current c———T 1@ O
g . : EC———— |3
@ Customer-Specified Selections Available A
Pin 2 is in electrical contact with the mounting base.
MDTRAG
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP29 80
Collector-base voltage (Ig = 0) TiP29A Veeo 100 \
TIP29B 120
TIP29C 140
TIP29 40
. TIP29A 60
Collector-emitter voltage (lg = 0) TIP298B Vceo 80 A
TIP29C 100
Emitter-base voltage Veso 5 Vv
Continuous collector current le 1 A
Peak collector current (see Note 1) lom 3 A
Continuous base current Ig 0.4 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 30 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 W
Unclamped inductive load energy (see Note 4) 6Llc? 32 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Ts,g -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for t, < 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.24 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4,

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = 0.4 A, Rgg = 100 Q,

Veg(of) = 0, Rg = 0.1Q, Voc =20 V.

PRODUCTION DATA Informa(i?n is current as of ,.
publication date. Products conform to specifications b
per the terms of Texas Instruments standard warranty. TEXAS

Production processing does not necessarily include
testing of allpthe parameters. v INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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TIP29, TIP29A, TIP29B, TIP29C

NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX UNIT
TIP29 40
Collector-emitter TIP29A 60
lc= 30mA Ilg=0 \
V(BRICEO | qakdown voltage (zee N tm5) B TIP29B 80
o TIP29C 100
Vee= 80V Vge = 0 TIP29 0.2
: Collector-emitter Vg =100V Vge=0 TIP29A 0.2 mA
CES  cut-off current Vgg =120V Vge=0 TIP29B 0.2
Vee =140V Vge =0 TIP29C 0.2
| Collector cut-off Veg= 30V lg=0 TIP29/29A 0.3 A
CEO current Veg= 60V lg=0 TIP29B/29C 0.3
Emitter cut-off
| = \4 Ic=0 1 mA
EBO current Ves 5 ¢
Forward current Veg= 4V lc=02A 40
hy see Notes 5 and 6
FE transfer ratio Veg= 4V o= 1A (see )| s 75
Collector-emitter
V =1 A lc= 1A Notes 5 and 6 0.7 \
CE(sa)  saturation voltage lg = 125m ¢ (see Notes 5 and 6)
Base-emitter
Vv Veg= 4V lc= 1A Notes 5 and 6 1.3 \
BE voltage CE c (see Notes 5 and 6)
Small signal forward
hie 9 “ | vee= 10V Ic=02A f=1kHz 20
current transfer ratio
el Small signal forward Vee = 10V =02 A f= 1 MHz A
el current transfer ratio CE= c= h
NOTES: 5. These parameters must be measured using pulse techniques, tp =300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 417 | °C/W
Rgya  Junction to free air thermal resistance 625 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS | MIN | TYP | MAX | UNIT
ton Turn-on time lc=1A Igon) = 0.1 A Igoy = 0.1 A 0.5 us
toff Turn-off time VeE(ofy = -4.3 V R.=30Q t, =20 ps, dc <2% 2 ps

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP29, TIP29A, TIP29B, TIP29C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

h - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCS631AD TCSB31AE
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Figure 1. Figure 2.
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TIP29, TIP29A, TIP29B, TIP29C
NPN SILICON POWER TRANSISTCORS

JULY 1968 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
100 SAS631AC

—1,=300 ps, d = 0.1 = 10%
yd /|p= 1ms,d=0.1=10%
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Figure 4.

THERMAL INFORMATION

MAXIMUM POWER DISSIPATION
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TIP29D, TIP29E, TIP29F
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

® 30 W at 25°C Case Temperature
3 TO-220 PACKAGE
@® 1 A Continuous Collector Current (TOP VIEW)
® 3 A Peak Collector Current
ier . . BC 1
® Customer-Specified Selections Available
c ®
EC - 3
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP29D 160
Collector-base voltage (Ig = 0) TIP29E Veso 180 \2
TIP29F 200
TIP29D 120
Collector-emitter voltage (g = 0) TIP29E Veeo 140 \
TIP29F 160
Emitter-base voltage Veso 5 v
Continuous collector current Ic 1 A
Peak collector current (see Note 1) lem 3 A
Continuous base current g 0.4 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Pot 30 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) eLic? 32 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tetg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for tp <0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.24 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igon) = 0.4 A, Rgg = 100 Q,

Vag(of = 0, Rg = 0.1 Q, Ve = 20 V.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Production pi ing does not ily include
testing of all the parameters.
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TIP29D, TIP29E, TIP29F
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Collect it TIP29D 120
ollector-emitter
VBRICED proidown votage | = 30 MA Ig=0 TIP29E 140 v
9 (see Note 5) TIP29F 160
Collector-emitter Ve = 160 V Vge = 0 TIP29D 0.2
lor-emitte
ICES ot current Vog = 180V Vge =0 TIP29E 0.2 mA
Vg =200 V Vge =0 TIP29F 0.2
Collector cut-off
| Vee= 90V lg=0 0.3 A
CEO current CE B m
Emitter cut-off
| Veg= 5V lc=0 1 A
B0 Gurrent E8 ¢ m
Forward current Veg= 4V Ic=02A 40
h see Notes 5 and 6
"E transfer ratio Veg= 4V o= 1A ¢ )| s
Collector-emitter
Vv, Ig= 125 mA lc= 1A Notes 5 and 6 0.7 \'
CE(sa)  saturation voltage 8 m ¢ (see Notes 5 and 6)
Base-emitter
\ = lc= 1A N d 1.
BE voltage Vee 4V c (see Notes 5 and 6) 3 \
Small signal forward j
h Vee = =02A f=1kH 2
fe current transfer ratio CE fov lC 0 z 0
Small signal forward
h, Veg= 10V lc=0.2A f=1MH
Il current transfer ratio CE c & 8

NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.

thermal characteristics

PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 417 [ °C/W
Rgya  Junction to free air thermal resistance 62.5 | °C/W

resistive-load-switching characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS 1 MIN | TYP | MAX | UNIT
ton Turn-on time lc=1A Ig(on) = 0.1 A Ig(offy = -0.1 A 0.5 Hs
ot Turn-off time VBE(off) = -4.3 V R.=30Q tp =20 ps, dc < 2% 2 Hs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP29D, TIP29E, TIP29F
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

h, - DC Current Gain

TYPICAL DC CURRENT GAIN

TYPICAL CHARACTERISTICS

COLLECTOR-EMITTER SATURATION VOLTAGE

vs Vs
COLLECTOR CURRENT BASE CURRENT
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Figure 1. Figure 2.
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TIP29D, TIP29E, TIP29F

NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS631AD
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THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
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TiP30, TIP30A,TIP30B, TIP30C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

® Designed for Complementary Use with the
TIP29 Series T0-220 PACKAGE
o (TOP VIEW)
® 30 W at 25°C Case Temperature
® 1 A Continuous Collector Current BC 1
® 3 A Peak Collector Current Cc ® O
® Customer-Specified Selections Available E 8 A
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP30 -80
TIP30A -100
Collector-base volt: lg=0 V v
ollector-base voltage (Ie = 0) TIP30B ceo -120
TIP30C -140
TIP30 -40
TIP30A -60
llector-emitt I = V, \
Collector-emitter voltage (Ig = 0) TIP30B CEO -80
TIP30C -100
Emitter-base voltage Vego -5 v
Continuous collector current I -1 A
Peak collector current (see Note 1) Iom -3 A
Continuous base current g -0.4 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 30 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) YLIc? 32 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range TS(g -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for tp < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 0.24 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°
4.

Vag(of) = 0, Rg = 0.1Q, Vg = -20 V.

C.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = -0.4 A, Rpg = 100 Q,

PRODUCTION DATA information is current as of

Copyright © 1995 Texas Instruments Limited

publication date. Products conform to specifications 1]

per the terms of Texas Ir:’struments standard warranty.

F p ing does not ily include -
testing of all the parameters. INST RUMENTS 4-99



TIP30, TIP30A,TIP30B, TIP30C

PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN | TYP { MAX | UNIT
TIP30 -40
Collector-emitter TIP30A -60
Vv Ilc= -30mA Ig=0 \
(BRICEO  preakdown voltage (Ce Note 5 8 TIP30B -80
see Note 5) TIP30C -100
Vee= 80V Vge =0 TIP30 0.2
| Collector-emitter Vee =-100V Vge=0 TIP30A -0.2 mA
CES cut-off current Vee=-120V Vge=0 TIP30B -0.2
Veg =-140V Vge =0 TIP30C -0.2
Collector cut-off Veg= -30V Ig=0 TIP30/30A -0.3
lceo mA
current Veg= -60V Ig=0 TIP30B/30C -0.3
Emitter cut-off
| Vegg= -5V Ic=0 -1 mA
EBO current £8 ¢
Forward current Veg= -4V lc=-02A 40
heg o . CE c (see Notes 5 and 6)
transfer ratio Veg= -4V Ic= -1A 15 75
Collector-emitter
V lg= -125mA lc= -1A Notes 5 and 6; -0.7 \
CE(sa)  saturation voltage B m ¢ (see Notes 5 and 6)
Base-emitter
Vi Veg= -4V Ic= -1A see Notes 5 and 6 -1.3 Vv
B \oltage CE c ( )
Small signal forward
hie N @ {vee= -tov Io=-0.2A f=1KHz 20
current transfer ratio
el Small signal forward Ve = -10V o= 0.2 A f=1MHz 3
fe current transfer ratio CE= = -
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 417 | °C/W
Rgua Junction to free air thermal resistance 62.5 °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
ton Turn-on time lo=-1A Igon) = 0.1 A Ig(oty = 0.1 A 0.3 us
Yot Turn-off time Vgt =4-3V R =30Q tp =20 ps, dc <2% 1 Hs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP30, TIP30A,TIP30B, TIP30C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCS632AD TCS632AE
1000 TR > -10 i
Vo =-4V EHHE——H . H—=h I, =-100 mA
T.= 25°CHH—— 5 ' o= 300 ma
t =300 ps, duty cycle < 2% 5 il b A I,=-1A
> B's B4
c 5 [
‘s -] Lo
8 100 g -0 |
: =
I LI
3 /I \
Q E \
e “.1 \Y Ny
w S ™~
< 10 2 04 I ~
2 HEN N
3 i i
H1 §
g I
1 -0-01
-0-001 -0-01 -0-1 -1.0 01 -1.0 -10 -100 -1000
I - Collector Current - A I, - Base Current - mA
Figure 1. Figure 2.

BASE-EMITTER VOLTAGE
vs
COLLECTOR CURRENT

TCS632AF

I I
Ve =-4V
T, =25°C

Vg - Base-Emitter Voltage -V
\
\
AN

-0-5
-0-01 -01 -1.0

I - Collector Current - A

Figure 3.
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TIP30, TIP30A,TIP30B, TIP30C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
-100 SAS632AB
K —~ 1,=300ps,d=0.1=10%
7%= 1ms, d=0.1=10%
/ /tp= 10ms,d=0.1=10%
< -0 / 4 DC Operation
€ 7
g 7
R e pp i g e
© S UNN
= ¥ :
3 N
[3)
- ~
01 TIP30
TIP30A
TIP30B
TIP30C
001 LI
-1.0 -10 -100 -1000
Ve - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
TIS631AB
40
=
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8
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8
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T, - Case Temperature - °C

Figure 5.
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TIP31, TIP31A, TIP31B, TIP31C

NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

® Designed for Complementary Use with the
TIP32 Series

40 W at 25°C Case Temperature
3 A Continuous Collector Current

5 A Peak Collector Current

Customer-Specified Selections Available

B——— |1
ccC———— 1@
ECc———— |3

TO-220 PACKAGE

(TOP VIEW)

=

O

Pin 2 is in electrical contact with the mounting base.

MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

TIP31 80

TIP31A 100
Collector-base voltage (Ig = 0) TIP31B Veeo 120 v

TIP31C 140

TIP31 40
Collector-emitter voltage (g = 0) I}ig:g Veeo (853 \'

TIP31C 100
Emitter-base voltage Vego 5 v
Continuous collector current [ 3 A
Peak collector current (see Note 1) lom 5 A
Continuous base current Ig 1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Prot 40 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Prot 2 w
Unclamped inductive load energy (see Note 4) PANR 32 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for tp < 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.32 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = 0.4 A, Rgg = 100 Q

Vaeof = 0, Rg = 0.1 Q, Voo = 20 V.

PRODUCTION DATA information is current as of ,.
publication date. Products conform to specifications
per }he terms of Texas Instruments standard warranty. TEXAS

F p ing does not ily include
testing of all the parameters. o lNST RUMENTS

Copyright © 1995 Texas Instruments Limited
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TIP31, TIP31A, TIP31B, TIP31C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
TIP31 40
Collector-emitter TIP31A 60
\ = lg=0 \
(BRICEC  hreakdown voltage lo= 30mA 8 TIP31B 80
9 (see Note 5)
TIP31C 100
Vee = 80V Vge =0 TIP31 0.2
Collector-emitter Vg =100V Vge=0 TIP31A 0.2
Ices mA
cut-off current Veg =120V Vge=0 TIP31B 0.2
Veg =140 V Vge=0 TIP31C 0.2
Collector cut-off Vee= 30V lg=0 TIP31/31A 0.3
lceo mA
current Vee= 60V lg=0 TIP31B/31C 0.3
Emitter cut-off
[ Vegg= 5V lc=0 1 mA
EBO current E8 c
Forward current Veg= 4V lc= 1A 25
h, Notes 5 and 6
FE transfer ratio Veg= 4V lc= 3A (see Notes 5 and 6) 10 50
Collector-emitter
V Ilg= 375 mA = 5and 6 1.2 \
CE(2)  saturation voltage b= 875m lo= 3A (see Notes 5 and 6)
Base-emitter
\ = = Ni d 1.
BE voltage Ve 4V Ic= 3A (see Notes 5 and 6) 8 \
Small signal forward
e g I Vee= t0V Ic=0.5A f=1kHz 20
current transfer ratio
Small signal forward
Theel gnatforward |\ - fov Ic=0.5A f=1MHz 3
current transfer ratio
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 3.125| °C/W
Rgja  Junction to free air thermal resistance 625 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN | TYP | MAX | UNIT
ton Turn-on time Ic=1A IBon) = 0.1 A Ip(ofy =-0.1 A 0.5 us
toff Turn-off time VBg(or) = -4.3 V R =30Q tp=20ps, dc <2% 2 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP31, TIP31A, TIP31B, TIP31C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

h,. - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
1000 TCS631AA 10 TCS631AB
PRETE=EEE p
To=25°c L] $
t, = 300 ps, duty cycle < 2% 5
>
§
E 1
i ;
* \ \
5 —\ N
100 £ \ N
y.di § pl <
N % 01 D S
A \ = - 1 5>
1 \ 8 [ 1. = 100 mA ,
s [ 1,=300mA Y
¥ Ll=1A o
d .=3A
10 0.01 L— 11
0-001 0-01 01 1.0 10 01 1.0 10 100 1000
I, - Collector Current - A |, - Base Current - mA
Figure 1. Figure 2.
BASE-EMITTER VOLTAGE
vs
COLLECTOR CURRENT
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Figure 3.
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TIP31, TIP31A, TIP31B, TIP31C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
SASE31AA

100
t,=300 ps,d =0.1=10%
— t,= 1ms,d=0.1=10%
x t,= 10ms,d=0.1=10%
qf) .
< 10 jﬁ /| , DC Operation
& 7t 7
g ==l s
5 y
o
2 10
3 \
° }%
3}
- i
o4 TIP31
TIP31A
TIP31B
TIP31C
001 LI
1.0 10 100 1000
V¢ - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
Vs
CASE TEMPERATURE
TISE31AA
50
H
5 40
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]
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T, - Case Temperature - °C

Figure 5.
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TIP31D, TIP31E, TIP31F

NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

® 40 W at 25°C Case Temperature
i TO-220 PACKAGE
® 3 A Continuous Collector Current (TOP VIEW)
@ 5 A Peak Collector Current —< |
e . : BC———— |1
® Customer-Specified Selections Available
. cc——————— 1®
EC—— |3
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP31D 160
Collector-base voltage (Ig = 0) TIP31E Veso 180 v
TIP31F 200
TIP31D 120
Collector-emitter voltage (lg = 0) TIP31E Veeo 140 \
TIP31F 160
Emitter-base voltage VeBo 5 Vv
Continuous collector current Ic 3 A
Peak collector current (see Note 1) lom 5 A
Continuous base current ig 1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 40 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) eLlc? 32 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Ts(g -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for tp 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.32 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, IB(on) = 0.4 A, Rgg = 100 Q,

Vegofy = 0, Rg = 0.1 Q, Vog =20 V.

PRODUCTION DATA information is current as of ,.
publication date. Products conform to specifications b
per Ehe terms of Texas Instruments standard warranty. TEXAS

P ing does not ily include
testing of all'l!he parameters. o INSFRUMENTS

Copyright © 1995 Texas Instruments Limited
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TIP31D, TIP31E, TIP31F
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Collect ittor TIP31D 120
- I
Verceo ° ek°d°' 9"30“& . |lc= soma I5=0 TIPS1E 140 v
reaidown veliag (see Note 5) TIP31F 160
) Vee =160V Vge =0 TIP31D 0.2
Coll -emitter
lces ‘: efc"‘" e":"‘ © Vg =180 V Ve =0 TIP31E 02 | ma
cut-oft curre Vgg =200 V Vge =0 TIP31F 0.2
Collector cut-off
! Veg= 90V Ilg=0 0.3 mA
CEo current CE 8
Emitter cut-off
1 Veg= 5V lc=0 1 mA
EBO current EB ¢
Forward current Vee= 4V Ic= 1A 25
h see Notes 5 and 6,
FE transfer ratio Vee= 4V Ic= 3A ( oles > & ) 5
Collector-emitter
V lg= 750 mA lc= 3A see Notes 5 and 6, 25 \
CE(sa)  saturation voltage B8 ¢ ( ° )
Base-emitter
V Vee= 4V lc= 3A see Notes 5 and 6 1.8 Y%
B oltage CE c ( )
Small signal forward
hee malsignatiowarc |, _ yov Ic=05A f=1kHz 20
current transfer ratio .
el Small signal forward Ve = 10V =05 A f< 1 MHz 3
' current transfer ratio CE= c=" -

NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.

thermal characteristics

PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 3.125| °C/W
Rgya  Junction to free air thermal resistance 62.5 °C/W

resistive-load-switching characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
ton Turn-on time Ic=1A Ig(on) = 0.1 A Ig(ofy = -0.1 A 0.5 us
tott Turn-off time VBE(ofy = -4.3 V R .=30Q tp =20 ps, dc <2% 2 ys

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP31D, TIP31E, TIP31F
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

h, - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCS631AA TCS631AB
1000 T T T > 10
Vor =4V i FHHH— ;
To=25C T &
t, =300 ps, duty cycle <2% %
>
| 5
g 10 \ A
= T 0§
3 T I
100 - £ \ AN
A £ ™ P
A m,-_ :\.
AN § 01 s et
/1 = HE
—1 3\ 8  [i1.=100mA L7
\ = [ 1,=300mA 4
¥ Lr=1a o
> I,=3A
10 0.01 o
0-001 0-01 01 1.0 10 01 1.0 10 100 1000
I - Collector Current - A I - Base Current - mA
Figure 1. Figure 2.
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TIP31D, TIP31E, TIP31F
NPN SIiLICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS631AB

100
t,=300 ps,d=0.1=10%
t,= 1ms,d=0.1=10%
t = 10ms,d=0.1=10%
W ,/ 5 i
< 10 ’/ DC Operation
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Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
Vs
CASE TEMPERATURE
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Figure 5.
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TiP32, TIP32A,TIP32B, TIP32C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

® Designed for Complementary Use with the
TIP31 Series TO-220 PACKAGE
TOP VIEW)
® 40 W at 25°C Case Temperature (
® 3 A Continuous Collector Current BC 1
® 5 A Peak Collector Current Cc ® O
® Customer-Specified Selections Available E 3 a
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP32 -80
TIP32A -100
Collector-base voltage (Ig = 0] V \
ol ge (Ig = 0) TIP32B cBo 120
TIP32C -140
TIP32 -40
TIP32A -60
-emitt: | lg= \
Collector-emitter voltage (Ig = 0) TIP328B Veeo -80
TIP32C -100
Emitter-base voltage Vego -5 v
Continuous collector current Ic -3 A
Peak collector current (see Note 1) lom -5 A
Continuous base current Is -1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 40 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) Llc? 32 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tetg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for tp < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 0.32 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

Vie(ofy = 0, R = 0.1 @ Ve = -20 V.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(ony = -0.4 A, Rgg = 100 Q,

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Production p ing does not ily include
testing of all the parameters.

{"? TEXAS

Copyright © 1995 Texas

INSTRUMENTS

Limited
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TIP32, TIP32A,TIP32B, TIP32C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
TIP32 -40
v Collector-emitter o= -30 mA lnz0 TIP32A -60 v
(BRICEC  proakdown voltage (C N Note 5 8= TIP32B -80
se Note 5) TIP32C -100
Vee= 80V Vge =0 TIP32 02
Collector-emitter Veg =-100 V Vge =0 TIP32A 0.2
lces mA
cut-off current Veg =-120 V Vge =0 TIP32B -0.2
Veg =-140V Vge =0 TIP32C 0.2
Collector cut-off Voe= 30V 5=0 TIP32/32A 03
Iceo mA
current Veg= -60V Ig=0 TIP32B/32C -0.3
Emitter cut-off
| Veg= -5V Ic=0 -1 mA
EBO Gurrent E8 5 c
Forward current Vee= -4V lc= -1A 25
h CE c Notes 5 and 6
FE transfer ratio Veg= -4V lc= -3A (see Notes 5 and 6) 10 50
Collector-emitter
V, = -37! = - d 6 -1.2 \
CE(sal) ot ration voltage Ig 5 mA Ic 3 A (see Notes 5 and 6)
Base-emitter
Vi Veg= -4V Ic= -3A see Notes 5 and 6 1.8 \"
BE voltage CE ¢ ( )
Small signal f d
hre mat signatiorward |\, _ qov Ig=-0.5A f=1kHz 20
current transfer ratio
Small signal forward
h, Veg= -10V lc=-05A f=1MH. 3
Il current transfer ratio CE ! c=-05 i
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX UNIT
Royc Junction to case thermal resistance 3.125| °C/W
Rgya Junction to free air thermal resistance 62.5 °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
ton Turn-on time Ic=-1A Igon)=-0.1A IB(oty = 0.1 A 0.3 Us
toff Turn-off time VeE(of) = 4.3V R =30Q tp =20 ps, dc <2% 1 Hs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP32, TIP32A,TIP32B, TIP32C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs Vs
COLLECTOR CURRENT BASE CURRENT
TCS632AA TCS632AB
1000 e e > -10 T L 7
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Figure 1. Figure 2.
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TIP32, TIP32A,TIP32B, TIP32C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS632AA

-100
> 1,=300 s, d =0.1 = 10%
A St,= 1ms,d=0.1=10%
t =10ms,d=0.1=10%
Wi X s :
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V. - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
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TIP33, TIP33A, TIP33B, TIP33C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

@ Designed for Complementary Use with the
TIP34 Seri SOT-93 PACKAGE
IP34 Series (TOP VIEW)
® 80 W at 25°C Case Temperature Y
B
® 10 A Continuous Collector Current
® 15 A Peak Collector Current cCC——_———— |}2 O O
® Customer-Specified Selections Available
EC—— |3
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP33 80
TIP33A 100
| I = V \
Collector-base voltage (Ig = 0) TIP338 cBO 120
TIP33C 140
TIP33 40
TIP33A 60
-emil It: =0 \
Collector-emitter voltage (g = 0) TIP33B Veeo 80
TIP33C 100
Emitter-base voltage Veso 5 v
Continuous collector current Ic 10 A
Peak collector current (see Note 1) lom 15 A
Continuous base current Ig 3 A
:| Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 80 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 35 w
Unclamped inductive load energy (see Note 4) L2 62.5 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for t, < 0.3 ms, duty cycle < 10%.
2.
3.
4.

Vpeof = 0, Rg = 0.1 Q, Voo = 20 V.

Derate linearly to 150°C case temperature at the rate of 0.64 W/°C.
Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.
This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = 0.4 A, Rgg = 100 Q,

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include
testing of all the parameters.
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TIP33, TIP33A, TIP33B, TIP33C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
TIP33 40
Collector-emitter TIP33A 60
\ lc= 30mA Ig=0 A
(BRICEO  eakdown voltage c Notems) B TIP33B 80
(see TIP33C 100
Vee= 80V Vge = 0 TIP33 0.4
| Collector-emitter Vg =100V Vge=0 TIP33A 0.4 mA
CES  cut-off current Veg =120V Vge=0 TIP33B 0.4
Veg =140V Vge=0 TIP33C 0.4
| Collector cut-off Vee= 30V lg=0 TIP33/33A 0.7 mA
CEO  Gurrent Vee= 60V lg=0 TIP33B/33C 0.7
Emitter cut-off
| Vgg= 5V Ic=0 1 A
B8O current €8 ¢ m
Forward current Vee= 4V lc= 1A 40
h Notes 5 and 6
FE  transfer ratio Vee= 4V o= 3A (seeNotes5and6) | 100
Collector-emitter Ilg= 03A lc= 3A 1
V Notes 5 and 6 \
CE(sa)  saturation voltage lg= 25A lc= 10A (see Notes 5 and 6) 4
Base-emitt Veg= 4V lc= 3A 1.6
Vg  oceremitier oF c (see Notes 5 and 6) v
voltage Vee= 4V Ic=10A 3
Small signal f
hee mall signal forward 1\ 5, lc=0.5A f=1kHz 20
current transfer ratio
Small signal forward
h Veeg= 10V lc=05A f=1MH 3
el current transfer ratio CE ° ¢ “
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.56 | °C/W
Rgya  Junction to free air thermal resistance 357 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
ton Turn-on time Ic=6A IB(on) = 0.6 A IB(off) = -0.6 A 0.6 us
ot Turn-off time VBe(of) = -4 V R .=5Q tp =20 ps, dc <2% 1 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP33, TIP33A, TIP33B, TIP33C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

h,. - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE

vs )
COLLECTOR CURRENT BASE CURRENT
TCS633AA TCS633AB
1000 = s 10
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Figure 1. Figure 2.
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TiP33, TIP33A, TIP33B, TIP33C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS633AA

100
t,=300 ps, d=0.1=10%
t,= 1ms,d=0.1=10%
R tp=10ms:d=0.1=10%
< 10 = DC Operation -
E v
e N
5
o
2 10
o
2
°
(3]
.’.‘-’ N
o TIP33
TIP33A
TIP33B
TIP33C
001 LI
1.0 10 100 1000
V¢ - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
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TIP34, TIP34A, TIP34B, TIP34C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

® Designed for Complementary Use with the
TIP33 Series SOI%PP‘;‘I%‘)‘GE
® 80 W at 25°C Case Temperature 5 TU
® 10 A Continuous Collector Current
® 15 A Peak Collector Current cC——— |2 O O
® Customer-Specified Selections Available .
EC——— |

Pin 2 is in electrical contact with the mounting base.

MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

TIP34 -80

TIP34A -100
Collector-base voltage (g = 0) TIP34B Veeo 120 \

TIP34C -140

TIP34 -40
Collector-emitter voltage (Ig = 0) I:Egzg Veeo gg v

TIP34C -100
Emitter-base voltage Vego -5 \
Continuous collector current Ic -10 A
Peak collector current (see Note 1) lom -15 A
Continuous base current Ig -3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 80 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 3.5 w
Unclamped inductive load energy (see Note 4) LIc? 62.5 mJ
Operating junction temperature range Tj -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for tp < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 0.64 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.
4.

Vee(fy = 0, Rg = 0.1.Q, Voo = -20 V.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, IB(on) = -0.4 A, Rpg = 100 Q,

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include
testing of all the parameters.
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TIP34, TIP34A, TIP34B, TIP34C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
TIP34 -40
Collector-emitter TIP34A -60
V, lc= -30mA Ig=0 \
(BRICEO /6 akdown voltage o Nme"; B TIP34B -80
(see ) TIP34C -100
Vo= 80V Vge =0 TIP34 0.4
| Collector-emitter Veg =-100V Vge=0 TIP34A -0.4 mA
CES  cut-off current Ve =-120V Vge=0 TIP34B -0.4
Veg =-140 V Vge=0 TIP34C 0.4
Collector cut-off Vee= -30V lg=0 TIP34/34A -0.7
Iceo mA
current Vegg= -60V Ig=0 TIP34B/34C -0.7
Emitter cut-off
| Vgg= -5V Ic=0 -1 mA
EBO  current £8 ¢
Forward current Vee= 4V o= 1A 40
heg orwar cur e CE ¢ (see Notes 5 and 6)
transfer ratio Vee= -4V lc= -3A 20 100
Collector-emitter lg= -0.3A Ic= -3A -1
\ Notes 5 and 6 A
CE(sat saturation voltage lg= -25A lc=-10A (see Notes 5 and 6) -4
Base-emitter Veg= -4V Ilc= -3A -1.6
Vge ase-emi CE c (see Notes 5 and 6) \
voltage Veg= -4V Ic=-10A -3
Small signal forward
hre g | Vee= -tov Ic=-05A f=1kHz 20
current transfer ratio
el Small signal forward Vee = 10V le=-05A f=1MHz 3
fe current transfer ratio CE= c= -
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 pis, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 156 | °C/W
Rgua Junction to free air thermal resistance 35.7 °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
ton Turn-on time lc=-6A I8(on) = -0-6 A Ig(off) = 0.6 A 0.4 us
ot Turn-off time VBE(@t =4V R =5Q tp =20 ps, dc < 2% 0.7 Hs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP34, TIP34A, TIP34B, TIP34C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

he - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCS634AA TCS634AB
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- | ad I,=-10A
2 \ ( //‘
100 == = £ ot o o\
k] \ \
AN (7] \
AN = X ot
N £ \ AN
N £
10 2 04 s
o
°
o
:@;
3
1 -0-01
-0-01 -0-1 -1.0 -10 -0-01 01 -1.0 -10
I, - Collector Current - A I, - Base Current - A
Figure 1. Figure 2.
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TIP34, TIP34A, TIP34B, TIP34C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS634AA
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THERMAL INFORMATION
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TIP35, TIP35A, TIP35B, TIP35C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

® Designed for Complementary Use with the
TIP36 Serie SOT-93 PACKAGE
S S (TOP VIEW)
® 125 W at 25°C Case Temperature =
¥ cn——
@ 25 A Continuous Collector Current
® 40 A Peak Collector Current cC——— |2 O O
® Customer-Specified Selections Available
EC———~ |3
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP35 80
TIP35A 100
Collector-b; It lg=0 \
ollector-base voltage (Ie = 0) TIP35B Veso 120
TIP35C 140
TIP35 40
TIP35A 60
Collector-emitter voltage (I = 0 v v
ollector-emitter voltage (Ig = 0) TIP35B CEO 0
TIP35C 100
Emitter-base voltage VEBO 5 v
Continuous collector current - D S 25 A
Peak collector current (see Note 1) lom 40 A
Continuous base current Ig 5 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Prot 125 W
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 3.5 w
Unclamped inductive load energy (see Note 4) YeLlc? 90 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for tp < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 1 W/°C.
3.
4.

Vagofy = 0, Rg = 0.1 ©, Voo = 20 V.

Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.
This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igjon) = 0.4 A, Rgg = 100 Q,

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Production p ing does not ily include
testing of all the parameters.
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TIP35, TIP35A, TIP35B, TIP35C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
TIP35 40
Collector-emitter TIP35A 60
V, = 30mA Ig= \
(BRICEO  poakdown voltage :C : :ms B=0 TIP358B 80
see Note 5) TIP35C 100
Vee= 80V Vge =0 TIP35 0.7
Collector-emitter Veg =100V Vge=0 TIP35A 0.7
lces mA
cut-off current Veg =120V Vge=0 TIP35B 0.7
Veg =140V Vge =0 TIP35C 0.7
Collector cut-off Vee= 30V lg=0 TIP35/35A 1
lceo mA
current Veg= 60V lg=0 TIP35B/35C 1
Emitter cut-off
| Vegg= 5 Ic=0 1 A
EBO current €8 v ¢ m
Forward current Veg= 4V Ilc=15A 25
heg © Irren CE c (see Notes 5 and 6)
transfer ratio Veg= 4V Ic= 15A 10 50
Collector-emitter lg= 15A Ic= 15A 1.8
V, Notes 5 and 6 \
CE(2)  saturation voltage lg= 5A Ic= 25A (see Notes 5 and 6) 4
Base-emil Veg= 4V lc=15A 2
Ve ase-emitter CE ¢ (see Notes 5 and 6) \
voltage Veg= 4V lc=25A 4
Small signal forward
h = lc= 1A f=1 25
fe current transfer ratio Vee= 10V ¢ kHz
el Small signal forward Vee = 10V o= 1A f=1MHz 3
fe current transfer ratio CE= c= -
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1 °C/W
Rgia Junction to free air thermal resistance 35.7 °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN | TYP | MAX | UNIT
ton Turn-on time lc=15A Iomy = 1.5A IBoty =-1.5A 1.2 us
toff Turn-off time VBE(fy =-4.15V RL=2Q tp =20 ps, dc < 2% 0.9 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP35, TIP35A, TIP35B, TIP35C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

h, - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE

Vs vs
COLLECTOR CURRENT BASE CURRENT
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TIP35, TIP35A, TIP35B, TIP35C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS635AA
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TIP36, TIP36A, TIP36B, TIP36C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

® Designed for Complementary Use with the
TIP35 Series

SOT-93 PACKAGE

(TOP VIEW)
® 125 W at 25°C Case Temperature
BC_—— 11
® 25 A Continuous Collector Current
® 40 A Peak Collector Current cC——— | O Q
@ Customer-Specified Selections Available o
EC_———— |3
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP36 -80
TIP36A -100
Collector-b It: le=0 V \
ollector-base voltage (lg = 0) TIP36B CBO 120
TIP36C -140
TIP36 -40
TIP36A -60
Collector-emitter voltage (Ig = 0 v v
ollector-emitter voltage (Ig = 0) TIP36B CEO 80
TIP36C -100
Emitter-base voltage Veso -5 Vv
Continuous collector current Ilc -25 A
Peak collector current (see Note 1) lom -40 A
Continuous base current Ig -5 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Prot 125 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 3.5 w
Unclamped inductive load energy (see Note 4) YaLIg? 920 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tsig -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for t; < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 1 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L =20 mH, Igon) = -0.4 A, Rgg = 100 Q,

Vag(ofy = 0, Rg = 0.1Q, Veg = -20 V.

PRODUCTION DATA information is current as of
date. nf to specifications
per the terms of Texas Instruments standard warranty. U TEXAS

does not include
teshng of all the parameters. iy lNST RUMENTS

Copyright © 1995 Texas Instruments Limited

4-127



TIP36, TIP36A, TIP36B, TIP36C
PNP SILICON POWER TRANSIS

JULY 1968 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
TIP36 40
v Collector-emitter = -30mA s TIP36A -60 v
(BRICEO  preakdown voltage (C o Noto 5 8= TIP36B -80
sea Nota 5) TIP36C -100
Vee= 80V Vge = 0 TIP36 0.7
| Collector-emitter Vge =-100V Vge=0 TIP36A -0.7 mA
CES  cutoff current Ve =-120V Vge =0 TIP36B 0.7
Vog =-140V Vge=0 TIP36C 0.7
Collector cut-off Vee= -30V lg=0 TIP36/36A -1
lceo mA
current Veg= -60V lg=0 TIP36B/36C -1
| Emitter cut-off v 5V =0 1 mA
BB current EB= c=
Forward current Veg= -4V Ic=-15A 25
heg rwar Cu, ren CE ¢ (see Notes 5 and 6)
transfer ratio Veg= -4V lc=-15A 10 50
Collector-emitt lg= -15A lc=-15A -1.8
VeE(sat) otec .or emitter 8 c 5 (see Notes 5 and 6) \
saturation voltage lg= 5A lc= -25A -4
Base-emitt Vee= -4V Ilc=-15A -2
Vee ase-emifter | CE c ° (see Notes 5 and 6) \
voltage Veg= -4V Ic= 25A -4
Small signal forward
h, Veg= -10V lc= -1A f=1kHz 25
fe current transfer ratio CE ¢
Small signal forward
h, Vee= -10V lc= -1A f=1MHz 3
Intel current transfer ratio CE ¢
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1 °C/W
Rgya  Junction to free air thermal resistance 357 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS t MIN TYP | MAX | UNIT
ton Turn-on time lc=-15A Igon)=-1.5A Igory = 1.5 A 1.1 us
toft Turn-off time Vee(f) =4.15V R.=2Q to =20 ps, dc <2% 0.8 Us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP36, TIP36A, TIP36B, TIP36C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
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TIP36, TIP36A, TIP36B, TIP36C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
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TIP41, TIP41A, TIP41B, TIP41C
NPN SILICON POWER TRANSISTORS

DECEMBER 1970 - REVISED MAY 1995

® Designed for Complementary Use with the
TiP42 Series T0-220 PACKAGE
(TOP VIEW)
® 65 W at 25°C Case Temperature
@ 6 A Continuous Collector Current B———— |1
@ 10 A Peak Collector Current c———— 1® O
® Customer-Specified Selections Available Ee—— | ~
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP41 80
TIP41A 100
Collector-b: It le=0 V, v
ollector-base voltage (Ig = 0) TIP41B cBO 120
TIP41C 140
TIP41 40
TIP41A 60
Collector-emitter voltage (Ig = 0 v v
ollector-emitter voltage (Ig = 0) TIP418 CEO 80
TIP41C 100
Emitter-base voltage Veso 5 v
Continuous collector current Ic 6 A
Peak collector current (see Note 1) Icm 10 A
Continuous base current Is 3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Pt 65 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) Llc? 62.5 mJ
Operating junction temperature range Tj -65 to +150 °C
Storage temperature range Tsig -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for t; < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 0.52 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

Veeo = 0, Rg = 0.1 Q, Voo = 20 V.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igon) = 0.4 A, Rgg = 100 Q,

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Pr ion p ing does not ily include
testing of all the parameters.

“.';’ TEXAS

Copyright © 1995 Texas Instruments Limited
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TIP41, TIP41A, TIP41B, TIP41C
NPN SILICON POWER TRANSISTORS

DECEMBER 1970 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX| UNIT
TIP41 40
v Collector-emitter o= 30mA =0 TIP41A 60 v
(BRICEC  yreakdown voltage c= Note 5 B= TIP41B 80
(see Note 5) TIP41C 100
Veg= 80V Vge =0 TIP41 0.4
| Collector-emitter Veg =100V Vge=0 TIP41A 0.4 mA
CES  cutoff current Veg=120V Vge=0 TIP41B 0.4
Vee =140V Vge=0 TIP41C 0.4
Collector cut-off Veg= 30V Ig=0 TIP41/41A 0.7
Iceo mA
current Vee= 60V Ig=0 TIP41B/41C 0.7
| Emitter cut-off v sy s : mA
EBO current e = c=
F d t Vee = =0.3A 30
hee owar cu.rren CE av lc =03 (see Notes 5 and 6)
transfer ratio Veg= 4V lc= 3A 15 75
Collector-emitter
V Ig= X lc= 6A Notes 5 and 6; 1.5 \
CE(s2)  satyration voltage b= 06A ¢ (see Notes 5 and 6)
Base-emitter
\Y Veg= 4V Ilc= 6A ee Notes 5 and 6] 2 \
BE voltage CE ¢ s )
Small signal forward
h = =05A f=1kH. 20
fe current transfer ratio Vee= 10V lc=05 “
Small signal forward
= =0. f=1 3
Intel current transfer ratio | YO8~ 10V lo=05A MHz
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. Thése parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.92 | °C/W
Rgya  Junction to free air thermal resistance 625 [ °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
ton  Turn-ontime Ilc=6A lgon) = 0.6 A Ig(oi) = 06 A 0.6 s
Yot Turn-off time VBE(ofy) = -4 V R .=5Q tp =20 s, dc <2% 1 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP41, TIP41A, TIP41B, TIP41C
NPN SILICON POWER TRANSISTORS

DECEMBER 1970 - REVISED MAY 1995

h, - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
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TIP41, TIP41A, TIP41B, TIP41C

NPN SILICON POWER TRANSISTORS

DECEMBER 1970 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS633AB
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TIP42, TIP42A, TIP42B, TIP42C
PNP SILICON POWER TRANSISTORS

DECEMBER 1970 - REVISED MAY 1995

® Designed for Complementary Use with the

TIP41 Series T0-220 PACKAGE
(TOP VIEW)
® 65 W at 25°C Case Temperature
@ 6 A Continuous Collector Current B :: 1
® 10 A Peak Collector Current cC——— 1@ O
® Customer-Specified Selections Available Ec 3 A
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP42 -80
TIP42A -100
Collector-b: it; lg =0 \
ollector-base voltage (Ig = 0) TIP42B Veso 120
TIP42C -140
TIP42 -40
TIP42A -60
Collector-emi [ = v
ollector-emitter voltage (lg = 0) TIP42B Vceo -80
TIP42C -100
Emitter-base voltage Vego -5 v
Continuous collector current lc -6 A
Peak collector current (see Note 1) lom -10 A
Continuous base current g -3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 65 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) eLlc? 62.5 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tetg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for tp 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.52 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(gn) = -0.4 A, Rgg = 100 Q,

Vee(y = 0, Rg = 0.1 Q, Voo = 20 V.

PRODUCTIO(I;I DA‘;I'AdInformati?n is current as of i
publication date. Products conform to specifications ”
per the terms of Texas Instruments standard warranty. TEXAS

p ing does not ily include
trelsting of all the parameters. INSFRUMENTS

Copyright © 1995 Texas Instruments Limited
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TIP42, TIP42A, TIP42B, TIP42C
PNP SILICON POWER TRANSISTORS

DECEMBER 1970 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
TiP42 40
v Collector-emitter o= -30mA =0 TIP42A -60 v
(BRICEO  hreakdown voltage (zee Note 5) 8 TIP42B -80
TIP42C -100
Vg = -80V Vge =0 TIP42 0.4
| Collector-emitter Ve =-100V Vge=0 TIP42A -0.4 mA
CES  cut-off current Veg =-120V Vge =0 TIP428 0.4
: Veg =-140V Vge =0 TIP42C 0.4
Collector cut-off Veg= 30V lg=0 TIP42/42A 0.7
lceo mA
current Veg= -60V Ig=0 TIP42B/42C -0.7
leso Emitter cut-off Veg= -5V Ic=0 4 mA
current
hre Forward culrren! Veg= -4V lc=-03A (see Notes 5 and 6) 30
transfer ratio Veg= -4V Ic= -3A 15 75
Voray o ectoremitter lg= -06A Ig= -6A (see Notes 5 and 6) 45| v
53 saturation voltage B ’ ¢ :
Vgg  Coseremitter Vee= -4V o= -6A (see Notes 5 and 6) 2 v
voltage
b omallsignalforward f - o lo=-05A f=1kHz 20
current transfer ratio
el omalsignalforward iy Ig=-05A f=1MHz 3
current transfer ratio
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX UNIT
Rgyc  Junction to case thermal resistance 1.92 [ °C/W
Rgya  Junction to free air thermal resistance 62.5 [ °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN | TYP | MAX | UNIT
ton Turn-on time Ic=-6A lg(on) = 0.6 A Ig(off) = 0.6 A 0.4 us
toif Turn-off time VBE() =4V R.=5Q tp =20 ps, dc <2% 0.7 Us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP42, TIP42A, TIP42B, TIP42C
PNP SILICON POWER TRANSISTORS

DECEMBER 1970 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN
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TIP42, TIP42A, TIP42B, TIP42C

PNP SILICON POWER TRANSISTORS

DECEMBER 1970 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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TIP2955

PNP SILICON POWER TRANSISTOR

JANUARY 1972 - REVISED MAY 1995

® Designed for Complementary Use with the
TIP3055 Series

90 W at 25°C Case Temperature

15 A Continuous Collector Current

N c— ]
cC—— |

SOT-93 PACKAGE
(TOP VIEW)

2O

O

EC_—— |3
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
Collector-base voltage (Ig = 0) Veso -100 Vv
Collector-emitter voltage (Ig = 0) (see Note 1) Vcer -70 \
Emitter-base voltage Veso -7 v
Continuous collector current [ -15 A
Continuous base current g -7 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Pt 90 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 3.5 w
Unclamped inductive load energy (see Note 4) RZIN 62.5 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies when the base-emitter resistance Rgg = 100 Q.

2. Derate linearly to 150°C case temperature at the rate of 0.72 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = -0.4 A, Rgg = 100 Q,

Vee(f) = 0, Rg = 0.1 Q, Vg = -10 V.

PRODUCTION DI;rAdinformati?n is currenft as of ’.
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

F p g does not ily include
testing of all the parameters. ! INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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TiP2955

PNP SILICON POWER TRANSISTOR

JANUARY 1972 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
Collector-emitter
V Ic= -30mA Ig=0 see Note 5, -60 \
(BRICEO  preakdown voltage ¢ m B8 ¢ )
Collector cut-off
! Veg= -30V Ig=0 -0.7 mA
CEO current CE 8
Voltage between
! Veg=-100V Vge=15V -5 mA
CEV base and emitter CE BE
Emitter cut-off
| Vgg= -7V lc=0 -5 mA
B8O current EB ¢
Forward current Vee= -4V lc= -4A 20 70
h, see Notes 5 and 6
FE  transfer ratio Veg= -4V Ic= -10A ¢ ) 5
Collector-emitter lg= -04A Ic= -4A -1
\ see Notes 5 and 6 \
CEGa)  saturation voltage lg= -33A Ic= -10A ¢ ) -3
Base-emitter
Vv Vee= -4V Ic= -4A see Notes 5 and 6, -1.8 \
BE  otage cE c (see Notes 5 and 6)
Small signal forward
hre 9 “ | Vee= -0V lo= 05A f=1kHz 20
current transfer ratio
Small signal forward
heel \gnatiorward 1 - ov Ig= -0.5A f=1MHz 3
current transfer ratio
NOTES: 5. These parameters must be measured using pulse techniques, tp =300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.39 [ °C/wW
Rgja  Junction to free air thermal resistance 35.7 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN | TYP | MAX | UNIT
ton Turn-on time lc=-6A IB(on) =-0.6 A IB(otf) = 0.6 A 0.4 Hs
Yot Turn-off time Vg =4V R.=5Q tp =20 ps, dc <2% 0.7 ys

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP2955
PNP SILICON POWER TRANSISTOR

JANUARY 1972 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN
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COLLECTOR CURRENT .
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TIP2955
PNP SILICON POWER TRANSISTOR

JANUARY 1972 - REVISED MAY 1995

THERMAL INFORMATION

MAXIMUM POWER DISSIPATION

vs
CASE TEMPERATURE
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TIP3055

NPN SILICON POWER TRANSISTOR

DECEMBER 1970 - REVISED MAY 1995

® Designed for Complementary Use with the

SOT-93 PACKAGE
TIP2955 Series (TOP VIEW)
90 W at 25°C Case Temperature
N c—— |

15 A Continuous Collector Current

c:’%z@

O

EC—————" |3
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
Collector-base voltage (Ig = 0) Veeo 100 \
Collector-emitter voltage (g = 0) (see Note 1) VeeR 70 \
Emitter-base voltage Vepo 7 v
Continuous collector current [ 15 A
Continuous base current I 7 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 90 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 3.5 1
Unclamped inductive load energy (see Note 4) VeLlc? 62.5 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies when the base-emitter resistance Rgg = 100 Q.

2. Derate linearly to 150°C case temperature at the rate of 0.72 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(op) = 0.4 A, Rgg = 100 Q,

Vgg(ofy = 0, Rg = 0.1 @, Voo = 10 V.

PRODUCTIO;( Dlgkdlnfurmati?n is current as of ,.
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

P g does not ily include
testing of all'the parameters. ' lNST RUMENTS

Copyright © 1995 Texas Instruments Limited
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TIP3055
NPN SILICON POWER TRANSISTOR

DECEMBER 1970 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
Collector-emitter
\ lc= 30mA Ig=0 see Note 5, 60 \
(BRICEO  preakdown voltage ¢ m B ( )
Collector-emitter
! Veg= 70V Rgg =100 Q 1 mA
CER cut-off current CE BE .
Collector cut-off
! Veg= 30V Ig=0 0.7 mA
CEO current CE B
Voltage between
! Vee =100V Vgg=-15V 5 mA
CEV base and emitter CE BE
Emitter cut-off
! Vegg= 7V lc=0 5 mA
EBO Gurrent E8 c
F d t = 4 Ic= 4A 20 70
heg orwar cu.rren Vee v c (see Notes 5 and 6)
transfer ratio Veg= 4V lc= 10A 5
Collector-emitt: Ilg= 04A lc= 4A 1.1
VCE(sat) olec ?r ermiter 8 c (see Notes 5 and 6) \Y
saturation voltage lg= 33A Ilc= 10A 3
Base-emitter
Vv Veg= 4V lc= 4A see Notes 5 and 6 1.8 \
B yoltage CE c ( )
Small signal forward
hre N | vge= 10V o= 05A f=1kKHz 15
current transfer ratio
Small signal forward
hi Vee= 10V lc= 05A f=1MHz 3
el current transfer ratio CE c
NOTES: 5. These parameters must be measured using pulse technigues, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.39 | °C/W
Rgya  Junction to free air thermal resistance 35.7 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS * MIN TYP | MAX | UNIT
ton Turn-on time Ic=6A IB(on) = 0.6 A IB(ott) = -0.6 A 0.6 us
toif Turn-off time VBE(ofy =4 V R.=5Q tp =20 ps, dc 2% 1 Vs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP3055
NPN SILICON POWER TRANSISTOR

DECEMBER 1970 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN
vs
COLLECTOR CURRENT
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TIP3055
NPN SILICON POWER TRANSISTOR

DECEMBER 1970 - REVISED MAY 1995

THERMAL INFORMATION

MAXIMUM POWER DISSIPATION
Vs

CASE TEMPERATURE
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TIPP31, TIPP31A, TIPP31B, TIPP31C

NPN SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

® 20 W Pulsed Power Dissipation
. LP PACKAGE
® 100 V Capability (TOP VIEW)
® 2 A Continuous Collector Current E R
Ce————2
® 4 A Peak Collector Current p 3
MDTRAB
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIPP31 40
TIPP31A 60
Collector- It lg= \
ollector-base voltage (Ig = 0) TIPP31B Veso 80
TIPP31C 100
TIPP31 40
TIPP31A 60
Collector-emitt It lg=0] V, \
ollector-emitter voltage (Ig = 0) TIPP31B CEO 80
TIPP31C 100
Emitter-base voltage Veso 5 N
Continuous collector current Ic 2 A
Peak collector current (see Note 1) lem 4 A
Continuous base current Ig 1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Pot 0.8 w
Pulsed power dissipation (see Note 3) Py 20 w
Operating junction temperature range T -55 to +150 °C
Storage temperature range Tstg -55 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for t; < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 6.4 mW/°C.
3. Veg=20V,lg=1A, t, =10 ms, duty cycle < 2%.

PRODUCTION DATA information is current as of .
publication date. Products conform to specifications 0
per the terms of Texas Instruments standard warranty.

P does not include
testing of all the parameters. o ]NST RUMENTS

Copyright © 1995 Texas Instruments Limited
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TIPP31, TIPP31A, TIPP31B, TIPP31C

NPN SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
TIPP31 40
Collector-emitter TIPP31A 60
V, lc= 5mA =0 \Y
(BRICEO  , 6akdown voltage (C N !m4 s TIPP31B 80
see Note 4) TIPP31C 100
Vee= 40V Vge = 0 TIPP31 0.2
Collector-emitter Veg= 60V Vge=0 TIPP31A 0.2
Ices mA
cut-off current Vee= 80V Vge=0 TIPP31B 0.2
Ve =100V Vge=0 TIPP31C 0.2
Collector cut-off Veg= 30V Ig=0 TIPP31/31A 0.3
Iceo mA
current Veg= 60V lg=0 TIPP31B/31C 0.3
Emitter cut-off
[ Vgg = \Y% Ic=0 1 mA
EBO current EB 5 ¢
Forward current Vee= 4V lc= 1A 20
heg : CE c (see Notes 4 and 5)
transfer ratio Vee= 4V Ic= 2A 10
Collector-emitter
V, lg= 375 = 2A Notes 4 and 5, 1 \"
CE(2)  saturation voltage B mA o (see Notes 4 and 5)
v, Base-emitter v, 4v o= 2A (see Notes 4 and 5 15 v
= = (o] B
B yoltage CE c see )
Small signal forward
h, Veg= 10V Ilc=05A f=1kHz 20
fe current transfer ratio CE c
Small signal forward
h Vee= 10V =0.! f=1MH 3
Il current transfer ratio CE lo=05A z
NOTES: 4. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
5. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
i
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TIPP32, TIPP32A,TIPP32B, TIPP32C

PNP SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

® 20 W Pulsed Power Dissipation
. LP PACKAGE
® 100 V Capability (TOP VIEW)
® 2 A Continuous Collector Current S &
Cce/—————— 2
® 4 A Peak Collector Current g 3
MDTRAB
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIPP32 -40
TIPP32A -60
Collector-b It: lg =0 V v
ollector-base voltage (Ig = 0) TIPP32B cBO -80
TIPP32C -100
TIPP32 -40
TIPP32A -60
Collector-emitt It: Ilg=0 V, \
ollector-emitter voltage (Ig = 0) TIPP32B CEO 80
TIPP32C -100
Emitter-base voltage Vego -5 \
Continuous collector current lc -2 A
Peak collector current (see Note 1) lom -4 A
Continuous base current Ig -1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 0.8 w
Pulsed power dissipation (see Note 3) Pr 20 w
Operating junction temperature range T -55 to +150 °C
Storage temperature range Tstg -55 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for tp < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 6.4 mW/°C.
3. Vog=20V, I =1A, t;=10ms, duty cycle < 2%.

PRODUCTION DATA information is current as of o
publication date. Products conform to specifications 1/
per the terms of Texas Instruments standard warranty. TEXAS

Production processing does not necessarily include
testing of allpthe parameters. Y INST RUMENTS

Copyright© 1995 Texas Instruments Limited
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TIPP32, TIPP32A,TIPP32B, TIPP32C
PNP SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
TIPP32 -40
Collector-emitter TIPP32A -60
A Ic= - Ig=0 \
(BRICEO proakdown voltage (gee N: ";A B TIPP328 -80
e 4) TIPP32C -100
Vee= 40V Vae =0 TIPP32 0.2
| Collector-emitter Veg= -60V Vge =0 TIPP32A -0.2 A
m.
CES  cut-off current Veg= -80V Vge =0 TIPP32B 0.2
Vee =-100 V Vgg =0 TIPP32C 0.2
| Collector cut-off Vee= -30V lg=0 TIPP32/32A -0.3 A
m
CEO  cumrent Vg = -60V Ig=0 TIPP32B/32C 0.3
Emitter cut-off
! = 5V = - A
EBO current VEB 5 'C 0 1 m
Forward current Veg= -4V lc= -1A 20
(=3 R CE c (see Notes 4 and 5)
transfer ratio Veg= -4V lc= -2A 10
Collector-emitter
V lg= -375mA lc= -2A Notes 4 and 5 -1 A
CE(sa)  saturation voltage B m c (see Notes 4 and 5)
Base-emitter
V Veg= -4V = - -1.5 \
BE voltage CE Ic 2 A (see Notes 4 and 5)
Small signal forward
h, Veg= -10V lc=-05A f=1kH 20
fe current transfer ratio CE ¢ z
Small signal forward
hi Veg= -10V lc=-05A f=1MH. 3
el current transfer ratio CE ! ¢ z

NOTES: 4. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
5. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.

“9 TexAas
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BD645, BD647, BD649, BD651
NPN SILICON POWER DARLINGTONS

MAY 1993 - REVISED MAY 1995

® Designed for Complementary Use with
BD646, BD648, BD650 and BD652

® 62.5W at 25°C Case Temperature
8 A Continuous Collector Current

Minimum hgg of 750 at3V, 3 A

BC——— |1
cc————— |1®

TO-220 PACKAGE
(TOP VIEW)

O

EC—————_ |3
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

BD645 80

BD647 100
Collector-base volt le=0 V \

ollector- voltage (I = 0) BD649 CBO 120

BD651 140

BD645 60

BD647 80
Collector-emitter voltage (Ig = 0 V, \

oo (l5=0) BD649 CEo 100

BD651 120
Emitter-base voltage Veso 5 \
Continuous collector current Ic 8 A
Peak collector current (see Note 1) Iem 12 A
Continuous base current g 0.3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 62.5 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) aLlc? 50 mJ
Operating junction temperature range T -65to +150 °C
Storage temperature range Teg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for tp £0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 0.4 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = 5 MA, Rgg = 100 O,

Veg(of = 0, Rg = 0.1 ©, Vg = 20 V.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications

Copyright © 1995 Texas Instruments Limited

per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include
testing of all the parameters.
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BD645, BD647, BD649, BD651
NPN SILICON POWER DARLINGTONS

MAY 1993 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BD645 60
VNCEO moumage |7 OTA =0 Gestoes) gl | v
BD651 120
Vee= 30V 15=0 BD645 05
Collector-emitter Vee= 40V Ig=0 BD647 0.5
lceo mA
cut-off current Vee= 50V Ig=0 BD649 0.5
Vee= 60V Ig=0 BD651 0.5
Veg= 60V e=0 BD645 0.2
Veg= 80V Ig=0 BD647 0.2
Veg=100V  Ig=0 BD649 0.2
Collector cut-off Veg=120V le=0 BD651 0.2
Iceo mA
current Veg= 40V lg=0 Tc =150°C BD645 2.0
Veg= 50V lg=0 T =150°C BD647 2.0
Veg= 60V Ig=0 To = 150°C BD649 2.0
Veg= 70V Ig=0 Te=150°C BD651 2.0
leBo Emitter out-off Veg= 5V Ic=0 (see Notes 5 and 6) 5 mA
current
hee Forward current Vee= 3V Ilc= 3A (see Notes 5 and 6) 750
transfer ratio
Collector-emitter lg= 12mA lc= 3A 2
VOESa)  caturation voltage Iz = 50mA IZ = 5A (see Notes 5 and 6) 2.5 v
Vogeay oo omter ls= 50mA o= 5A (see Notes 5 and 6) 3 v
saturation voltage
Veg(on) VB;‘S:;'"'"” Vee= 3V Ig= 3A (see Notes 5 and 6) 25 | v
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP MAX UNIT
Rgyc  Junction to case thermal resistance 2.0 °C/W
Rgya  Junction to free air thermal resistance 625 [ °C/W
{f
{’ TEXAS
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BD645, BD647, BD649, BD651
NPN SILICON POWER DARLINGTONS

MAY 1993 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
50000 - .TCVS1;30|AD 2.0 — . i TCS130AB
— Te = -40°C > t, =300 ps, duty cycle < 2%
(', T.= 25°C ..% Iy =1,/100
£ //l T.=100°C E
& 10000 a2 S
E = 7 8 15
5 NSO\ %
(8] Lt / N e
8 A L g
'g //)’/ N 'E L
& 1000 g ., . ///
‘m § A = /
< g ————‘//z
g _———//< T, = -40°C
- Vee = 3V o o / \\T = 25°C
] =
t, =300 ps, duty cycle <2% d L\—H" \‘rc =100°C
100 bt . . 05
05 1.0 10 05 1.0 10

I, - Collector Current - A

Figure 1.

Ve - Base-Emitter Saturation Voltage - V

I¢ - Collector Current - A

Figure 2.

BASE-EMITTER SATURATION VOLTAGE
vs
COLLECTOR CURRENT

TCS130AC
3.0

Tc = -40°C
e &\\
N
AR
.__————) =

1

25

\
N\

2.0

\\

1.0

Iy =1./100
t, =300 ps, duty cycle <2%
0.5 L . .
05

1.0
I - Collector Current - A

10

Figure 3.
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BD645, BD647, BD649, BD651
NPN SILICON POWER DARLINGTONS

MAY 1993 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
SAS130AC

10
AN
\‘
N
N
<
E 10
£ v
(5}
§
s
Q
(3}
', 01
BD645
BD647
BD649
BD651
0.01
1.0 10 100 1000
V¢ - Collector-Emitter Voitage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
TIS130AC
80
2 70
$
£ 60
=
@
o 50
g
S 40
a N
£ \
3
g 30
.5 \\
E. 20 \
a° N
10 ™
0
0 25 50 75 100 125 150

T, - Case Temperature - °C

Figure 5.
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BD646, BD648, BD650, BD652
PNP SILICON POWER DARLINGTONS

MAY 1993 - REVISED MAY 1995

® Designed for Complementary Use with

BD645, BD647, BD649 and BD651

62.5 W at 25°C Case Temperature
8 A Continuous Collector Current

Minimum hggz of 750at3V, 3 A

TO-220 PACKAGE
(TOP VIEW)

BC———— |1
c—————— 1@
EC————— |3

O

W —
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

BD646 S -80
Collector-base voltage (Ig = 0) :[D)ggg Veeo :(2)8 \

BD652 -140

BD646 -60

" BD648 -80
Collector-emitter voltage (lg = 0) D650 Vceo 100 \

BD652 -120
Emitter-base voltage VEgo -5 \
Continuous collector current Ic -8 A
Peak collector current (see Note 1) lom -12 A
Continuous base current Iz -0.3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Prot 62.5 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) ¥LIc? 50 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for tp<0.3ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.4 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = -5 MA, Rgg = 100 Q,

Vgg(of = 0, Rg = 0.1, Voo = -20 V.

PRODUCTION DATA information ‘is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
F ion p does not ily include
testing of all the parameters.

{"P TEXAS

INSTRUMENTS

Copyright © 1995 Texas Instruments Limited
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BD646, BD648, BD650, BD652
PNP SILICON POWER DARLINGTONS

MAY 1993 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BD646 -60
Collector-emitter BD648 -80
\Y Ic= -30mA Ig= see Note 5, v
(BRICEO  broakdown voltage ¢ m =0 (see ) BD650 -100
BD652 -120
Vee= 30V 1g=0 BD646 05
Collector-emitter Veg= -40V Ig=0 BD648 -0.5
Iceo mA
cut-off current Veg= -50V lg=0 BD650 -0.5
Veg= 60V Ig=0 BD652 0.5
Vog= 60V Ig=0 BD646 02
Veg= 80V Ig=0 BD648 0.2
Veg=-100V  Ig=0 BD650 -0.2
Collector cut-off Veg=-120V lg=0 BD652 -0.2
lcso mA
current Veg= -40V lg=0 Tc=150°C BD646 -2.0
Veg= 50V Ig=0 Tc = 150°C BD648 2.0
Veg= -60V  Ig=0 Tc=150°C BD650 2.0
Veg= -70V  Ig=0 Tc=150°C BD652 -2.0
Emitter cut-off
| = - = -5 A
EBO  Lurent Veg 5V lc=0 (see Notes 5 and 6) m
Forward current
h, = -3V lg= - Ni 750
FE transfer ratio Vee 3 c 3A (see Notes 5 and 6) 5
Collector-emitter lg= -12mA  Ic= -3A -2
V Notes 5 and 6 v
CE(a)  saturation voltage lg= -50mA lg= -5A (see Notes ) 2.5
Base-emitter
Vi lg= -50mA Ig= -5A Not: d 6 -3 \
BE(2)  saturation voltage 8 m ¢ (see Notes 5 and 6)
Base-emitter
V Veg= -3V = -3A N d 6 -2.5 \
BE(on) voltage CE 3 lc (see Notes 5 and 6)
NOTES: 5. These parameters must be measured using pulse techniques, tp =300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP MAX UNIT
Rgyc  Junction to case thermal resistance 2.0 °C/W
Rgya  Junction to free air thermal resistance 625 | °C/W

5-8
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BD646, BD648, BD650, BD652
PNP SILICON POWER DARLINGTONS

MAY 1993 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCS135AD TCS135AB
50000 ——r s> 20— r r
5 Te= -40°C j A t, =300 s, duty cycle < 2%
T.= 25°C @ Iy =1/100
e / / T, =100°C s
& 10000 A 8
§ 7 I’II g 15 1}
5 iV ®
o = 735 @
g va Sy £ /‘/
g LT —\\\\\ 5 //
2 1000 e ——a ] A
‘E NG § o _.-—“/ /\
< S 8 rmH— NN
A _-H—’ e T.= -40°C
- Voe = -3V 5 1 \T 25°C
o o 1 \ c~
tp = 300 ps, duty cycle <2 A > T, =100°C
100 | | -05 T T T T 1
05 -1.0 -10 05 -1.0 -10
I, - Collector Current - A I, - Collector Current - A
Figure 1. Figure 2.
BASE-EMITTER SATURATION VOLTAGE
vs
COLLECTOR CURRENT
3.0 N TCS135AC
> .= -40°C
® T,= 25°C
g T,= 100°c}\
S 25
>
1
s e
£ \\\ | /
5 20 A7
- Y
» ; //
E ____.-r—»—
E s g (
|.|'] AL s = /
g —/
o LT
§ 10
B Iy =1,/100
t, =300 ps, duty cycle < 2%
05 P11y
-0-5 1.0 -10

I, - Collector Current - A

Figure 3.
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BD646, BD648, BD650, BD652
PNP SILICON POWER DARLINGTONS

MAY 1993 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS135AC

-10
S
\\
N
N
<
E 1.0 ;
5
o
g
3
Q
o
', 01
BD646
BD648
BD650
BD652
-0.01
=10 -10 -100 -1000
V, - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
Vs
CASE TEMPERATURE
TIS130AC
80 =
(]
c
2
.g- 60
]
o 50
g
5 40
a N
£ \
3
£ 30
2w AN
o N
10 ™
0
0 25 50 75 100 125 150

T, - Case Temperature - °C

Figure 5.
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BD895, BD§97, BD899, BDIO1
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

® Designed for Complementary Use with

BD896, BD898, BD900 and BD902 70-220 PACKAGE
P VIEW]
70 W at 25°C Case Temperature (To )
8 A Continuous Collector Current BC————— 11
Minimum hgg of 750 at 3V, 3A (o e—— (6] O
Ec————— |3
LA |

Pin 2 is in electrical contact with the mounting base.

MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD895 45
BD897 60
Collector-base voltage (Ig = 0] V, Vv
ollector- ge (Ig=0) BD89Y cBO 80
BD901 100
BD895 45
BD897 60
llector-emitter volt: Ig=0 V \
Collector-emitter voltage (Ig = 0) BD899 CEO 80
BD901 100
Emitter-base voltage Vego 5 v
Continuous collector current Ic 8 A
Continuous base current . Ig 0.3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 1) Piot 70 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 2) Piot 2 w
Operating free-air temperature range Ta -65 to +150 °C
Operating junction temperature range T -65 to +150 °C
Storage temperature range Terg -65 to +150 °C

NOTES: 1. Derate linearly to 150°C case temperature at the rate of 0.56 W/°C.
2. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.

PRODUCTION DAJA dinformatl?n is current as of '.
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

Pr p ing does not ily includi _
testing of all the parameters, y Mnclude INST RUMENTS 5-11
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BD895, BD897, BD899, BDI01
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
BD895 45
Collector-emitter BD897 60
lc= = Note 3 \
Viemceo breakdown voltage c= 100mA ls=0 (see Note 3) BD899 80
BD901 100
Vee= 30V I5=0 BD895 0.5
Collector-emitter Veg= 30V Ig=0 BD897 0.5
Iceo mA
cut-off current Vee= 40V lg=0 BD899 0.5
Veg= 50V lg=0 BD901 0.5
Vog= 45V Ig=0 BD895 0.2
Veg= 60V Ig=0 BD897 0.2
Veg= 80V  Ig=0 BD899 0.2
Collector cut-off Vcg =100V lg=0 BD901 0.2
Icso mA
current Veg= 45V lg=0 T¢=100°C BD895 2
Vgg= 60V Ig=0 T =100°C BD8Y7 2
Veg= 80V  Ig= Tc=100°C BD899 2
Veg=100V  Ig=0 Tc = 100°C BD9O1 2
Emitter cut-off
1 Vegg= 5V ic=0 see Notes 3 and 4] 2 mA
EBO  current 8 ¢ (e )
h Forward current Vee= 3V lg= 3A (see Notes 3 and 4) 750
P& transfer ratio CE= c=
Collector-emitter
V = 12mA Ic= A N 3and 4 25 \
CE62)  saturation voltage 's m c= 3 (see Notes 3 and 4)
Base-emitter
VBE(on) voltage Vee= 3V lc= 3A (see Notes 3 and 4) 25 v
Parallel diode
V lg= 8 A Ig= 3.5 Vv
EC forward voltage E B =0
NOTES: 3. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 179 | °C/W
Rgya  Junction to free air thermal resistance 62.5 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN | TYP | MAX | UNIT
ton Turn-on time lc=3A IB(on) = 12 MA Ig(ofy = -12 MA 1 Hs
toft Turn-off time Vee(of) =35V R.=10Q tp =20 ps, dc < 2% 5 Hs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD895, BD897, BD899, BD901
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE

vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCS130AD TCS130AB
50000 s 20— r r
7 T.= -40°C . t, = 300 ps, duty cycle < 2%
A Te= 25°C | 5 1g =1./100
< ) / T, =100°C s
3 10000 A 5
§ = v A i - g 15
5 N T
o 7 N o
8 A £ g
g LA " \\\ 5 /
S 1000 5, /,/
; Rt 7
£ g —_———//2
= L—] e \T = -40°C
H | NS
L v, = 3V 5 T DNOn= s
t, =300 ps, duty cycle <2% > 1T \Tc=100“C
100 bt - 05
0.5 1.0 10 05 1.0 10
I, - Collector Current - A I, - Collector Current - A
Figure 1. Figure 2,
BASE-EMITTER SATURATION VOLTAGE
vs
COLLECTOR CURRENT
3.0 — TCS130AC
> T, = -40°C
® T.= 25°C
g T =1oo°c\
2 as5f'c \
S \
s
£ \ AN §os
3 20
@ \L/ L1 //
% || ; 9%
g 15 - =
m L
3 10
= I, =1./100
t, =300 ps, duty cycle < 2%
0.5 bt 11 . .
05 1.0 10

I - Collector Current - A

Figure 3.
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BD895, BD897, BD899, BD901
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS130AD

10
N
AN
N
N
<
£ 10
£ \
(3]
S
°
o
°
o
', 01
BD895
BD897
BD899
BD901
0.01
1.0 10 100 1000
V. - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
Vs
CASE TEMPERATURE
TIS130AB
80
2 70
. N
a 50 \
: N
S 40 \\
E 30 N
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N
10 N
0
0 25 50 75 100 125 150

T, - Case Temperature - °C

Figure 5.
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BD895A, BD897A, BD899A
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

® Designed for Complementary Use with
BD896A, BD898A and BD900A

70 W at 25°C Case Temperature
8 A Continuous Collector Current

Minimum hgg of 750 at 3V, 3A

B

Cc

T0-220 PACKAGE
(TOP VIEW)

EC 3

O

e —
Pin 2 is in electrical contact with the mounting base.
MDTRAG
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

BD895A 45
Collector-base voltage (g = 0) BD897A Veeo 60 \

BD899A 80

BD895A 45
Collector-emitter voltage (I = 0) BD897A Vceo 60 \

BD899A 80
Emitter-base voltage Veso 5 A
Continuous collector current [ 8 A
Continuous base current Ig 0.3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 1) Piot 70 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 2) Piot 2 w
Operating free-air temperature range Ta -65 to +150 °C
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tetg -65 to +150 °C

NOTES: 1. Derate linearly to 150°C case temperature at the rate of 0.56 W/°C.
2. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.

PRODUCTION DATA information is current as of

.
publication date. Products conform to specifications ¢
per the terms of Texas Instruments standard warranty. TEXAS

Pr pr ing does not ily include
testing of all the parameters. INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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BD895A, BD897A, BD89I9A
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
Collector-emitter BD89SA 45
VIBRICED | oatcdown voltage Ic= 100mA  Ig=0 (see Note 3) BD897A 60 %
BD899A 80
- Vee= 30V lg=0 BD895A 0.5
lego S;"z;";rer:r::ter Vog= 30V Ig=0 BD897A 05 | mA
Veg= 40V lg=0 BD899A 0.5
Veg= 46V Ig=0 BDB95A 0.2
Veg= 60V Ig=0 BD897A 0.2
Collector cut-off Veg= 80V le=0 BD899A 0.2
Iceo mA
current Veg= 45V Ig=0 Tc = 100°C BD895A 2
Veg= 60V Ig=0 Te = 100°C BD897A 2
Veg= 80V Ig=0 Tg = 100°C BD899A 2
leBO Emitter cut-off Veg= 5V Ic=0 (see Notes 3 and 4) 2 mA
current
hpg | orward ourrent Vee= 3V Ig=4A (see Notes 3 and 4) 750
transfer ratio
Voreay _hector-emiter lg= 16mA  Ig=4A (see Notes 3 and 4) 28| v
saturation voltage
Vegon oseremitter Vee= 3V Ig=4A (see Notes 3 and 4) 25 | v
voltage
Parallel diode
Vee forward voltage e= 84 s =0 85 v
NOTES: 3. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.79 | °C/W
Rgya  Junction to free air thermal resistance 625 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
ton Turn-on time Ic=38A Ig(on) = 12 MA Ig(ofy = 12 MA 1 us
tott Turn-off time VBE(@of) =-3.5V R =10Q tp =20 ps, dc <2% 5 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.

! Texas
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BD895A, BD897A, BD899A
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
_ICs130AD 20

50000 TCS130AB
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g =1./100
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h, - Typical DC Current Gain
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L Vee = 3V
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I, - Collector Current - A I; - Collector Current - A

Figure 1. Figure 2.
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BD895A, BD897A, BD899A
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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THERMAL INFORMATION
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BD896, BD898, BD900, BD902

PNP SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

® Designed for Complementary Use with
BD895, BD897, BD899 and BD901

70 W at 25°C Case Temperature
8 A Continuous Collector Current

Minimum hgg of 750 at 3V, 3A

T0-220 PACKAGE
(TOP VIEW)

(o e——— ()
EC—————— |3

B / 1

W —

O

Pin 2 is in electrical contact with the mounting base.

absolute maximum ratings at 25°C case temperature (unless otherwise noted)

MDTRAC

RATING SYMBOL VALUE UNIT

BD896 -45
Collector-base voltage (g = 0) :gggﬁ Veeo :?) \

BDY02 -100

BD896 -45
Collector-emitter voltage (Ig = 0) Eggzg Veeo _gg A

BD902 -100
Emitter-base voltage Vego -5 Vv
Continuous collector current [ -8 A
Continuous base current Ig -0.3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 1) Piot 70 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 2) Piot 2 w
Operating free-air temperature range Ta -65 to +150 °C
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C

NOTES: 1. Derate linearly to 150°C case temperature at the rate of 0.56 W/°C.
2. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.

PRODUCTION DATA information is current as of

N
publication date. Products conform to specifications 1t
per the terms of Texas Instruments standard warranty. TEXAS

Pr ing does not ily include
testing of allthe parameters. v lNSTRUMENTS

Copyright © 1995 Texas Instruments Limited
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BD896, BD898, BD900, BD902
PNP SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BD896 45
Collector-emitter BD898 -60
Vv, lg= - A Ilg=0 Note 3 \
(BRICEO  hreakdown voltage c = -100m 8 (see Note 3) BD900 -80
BD902 -100
Vog= 30V Ig=0 BD896 05
Collector-emitter Veg= -30V lg=0 BD898 -0.5
Iceo mA
cut-off current Veg= 40V Ig=0 BD900 -0.5
Veg= 50V Ig=0 BD902 0.5
Vog= 45V 1g=0 BD89% 0.2
Vgg= 60V Ig=0 BD898 0.2
Veg= 80V  Ig=0 BD900 0.2
Collector cut-off Veg=-100V le=0 BD902 -0.2
lcBo mA
current Veg= 45V Ig=0 Te = 100°C BD896 2
Veg= -60V lg=0 Tc=100°C BD898 -2
Veg= 80V lg= Tc=100°C BD900 2
Veg=-100V  Ig=0 Tc=100°C BD902 -2
Emitter cut-off
I Vgg= -5V lc=0 Notes 3 and 4, -2 mA
EBO  urrent EB c (see Note )
h Forward current Veg= -3V lg=-3A (see Notes 3 and 4) 750
FE transfer ratio cE= c=
Collector-emitter
V lg= -12mA lc=-8A N 3and 4 -2.5 A
CE(sa)  saturation voltage 8 m ¢ (see Notes 3 and 4)
Base-emitt
VBEON yaage er Veg= 3V Ig=-3A (see Notes 3 and 4) 25| v
Parallel diode
\ = E lg=0 -3.5 \
EC forward voltage e 8 A 8
NOTES: 3. These parameters must be measured using pulse techniques, t, = 300 pis, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 179 | °CW
Rgya  Junction to free air thermal resistance 625 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
ton Turn-on time lc=-3A Ig(on) = -12 MA Ig(otyy = 12 MA 1 Us
tort Turn-off time VBE(oty =35V R.=10Q tp = 20 ps, dc < 2% 5 ps

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD896, BD898, BD900, BD902
'PNP SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY. 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
Vs Vs
COLLECTOR CURRENT COLLECTOR CURRENT
50000 TCS135AD 20 TCS135AB
7 T, = -40°C 1 ° t, =300 ps, duty cycle < 2%
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Figure 1. Figure 2.
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Figure 3.
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BD896, BD898, BD9I00, BD902
PNP SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
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THERMAL INFORMATION
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BD896A, BD898A, BDI00A
PNP SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

® Designed for Complementary Use with
BD895A, BD897A and BD899A

T0-220 PACKAGE

TOP VIEW,
70 W at 25°C Case Temperature ( )
8 A Continuous Collector Current B————— |1
Minimum hgg of 750 at 3V, 3A c—— 1@ O
EC——— |3
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BD896A -45
Collector-base voltage (Ig = 0) BD898A Veeo -60 \
BD900A -80
BD896A -45
Collector-emitter voltage (Ig = 0) BD898A Veceo -60 v
BDY00A -80
Emitter-base voltage Veso -5 \%
Continuous collector current Ic -8 A
Continuous base current Ig -0.3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 1) Piot 70 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 2) Pt 2 w
Operating free-air temperature range Ta -65 to +150 °C
Operating junction temperature range T; -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C

NOTES: 1. Derate linearly to 150°C case temperature at the rate of 0.56 W/°C.
2. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.

PRODUCTION DATA information is current as of

"
publication date. Products conform to specifications 1/
per the terms of Texas Instruments standard waranty. TEXAS

F does not ily include
testing of allythe parameters. Y lNST RUMENTS

Copyright © 1995 Texas Instruments Limited

5-23



BD896A, BD898A, BDI0OA
PNP SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Collector-emitter BDB96A “5
VIBRICED oo down voltage Ic= -100mA  Ig=0 (see Note 3) BD898A -60 v
9 BD90DA -80
Veg = - = -0.5
Collector-emitter CE sov 's =0 BDBOGA
Iceo Veg= -30V  Ig=0 BD898A 0.5 mA
cut-off current
Veg= -40V  Ig=0 BD9Y00A 0.5
Veg= 45V 1g=0 BD896A 02
Veg= 60V Ig=0 BD8YSA 0.2
Collector cut-off Veg= -80V  lg=0 BDY00A 0.2
lceo mA
current Veg= -45V lg=0 Tc=100°C BD896A -2
Veg= 60V Ig=0 Tc=100°C BDB9BA 2
Veg= 80V Ig=0 To=100°C BD900A 2
| Emitter out-off Vegg= -5V Ig=0 (see Notes 3 and 4) 2 | mA
EBO  Gurrent EB = c=
h Forward current v, 3V Ig=-4A (see Notes 3 and 4) 750
= - =- e Notes
FE transfer ratio CE ¢ se ©
Collector-emitter
V lg= - =- 3 and 4] -2.8 \
CE(A)  gawuration voltage s 16 mA lc=-4A (see Notes 3 and 4)
Base-emitter
vV Veg= -3V lc=-4A see Notes 3 and 4 -2.5 \
BEOT  \ojtage cE c ( )
Parallel diode
V le= -8 A Ig=0 -3.5 \
EC forward voltage £ 8
NOTES: 3. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.79 °C/W
Rgja  Junction to free air thermal resistance 62.5 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN | TYP | MAX | UNIT
ton Turn-on time lc=-3A Ig(on) = -12 MA Ig(oty = 12 MA 1 us
tott Turn-off time VBE(f) =35V R.=10Q tp =20 ps, dc 2% 5 Hs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BD896A, BD898A, BD900A
PNP SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs ' vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCS135AD TCS135AB
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Figure 1. Figure 2.
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BD896A, BD898A, BDIOOA
PNP SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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THERMAL INFORMATION
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BDT60, BDT60A, BDT60B, BDT60C
PNP SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

® Designed for Complementary Use with
BDT61, BDT61A, BDT61B and BDT61C

@ 50 W at 25°C Case Temperature
4 A Continuous Collector Current

Minimum hgg of 750 at 1.5V, 3 A

B———— |1

TO-220 PACKAGE
(TOP VIEW)

c———— 1®
ECc———— |3

O

W —
Pin 2 is in electrical contact with the mounting base.
MDTRAG
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT :

BDT60 -60
Collector-base voltage (Ig = 0) zg:ggg Veso _180% v

BDT60C -120

BDT60 -60

. BDT60A -80

Collector-emitter voltage (Ig = 0) BDT60B Veeo 100

BDT60C -120
Emitter-base voltage Vego -5 v
Continuous collector current Ic -4 A
Continuous base current lg -0.1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 1) Piot 50 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 2) Piot 2 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tetg -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C

NOTES: 1. Derate linearly to 150°C case temperature at the rate of 0.4 W/°C.

2. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.

PRODUCTION DATA information is current as of

publication date. Products conform to specifications %
per the terms of Texas instruments standard warranty. TEXAS

Pr p g does not ily include
testing of all the parameters. v INST RUMENTS

Copyright© 1995 Texas Instruments Limited
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BDT60, BDT60A, BDT60B, BDT60C

PNP SiLICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BDT60 -60
Collector-emitter BDT60A -80
V, = - = N \%
(BRICEO  preakdown voltage le 30 mA ls=0 (see Note 3) BDT60B -100
BDT60C -120
Vee= -30V  1g=0 BDT60 0.5
Collector-emitter Veg= -40V lg=0 BDT60A -0.5
Iceo mA
cut-off current Veg= -50V lg=0 BDT60B -0.5
Veg= 60V Ig= BDT60C -0.5
Vog= 60V Ig=0 BDT60 0.2
Veg= 80V Ig=0 BDT60A 0.2
Veg=-100V  lg= BDT60B 0.2
Collector cut-off Vg =-120V lg=0 BDT60C -0.2
lceo . mA
current Veg= -30V  Ig= To=150°C BDT60 2.0
Veg= 40V Ig=0 Tc = 150°C BDT60A 2.0
Veg= -50V  Ig= Tc = 150°C BDT60B 2.0
Veg= 60V Ig=0 Te = 150°C BDT60C -2.0
Emitter cut-off
I Vegg= -5V Ic=0 -5 mA
EBO current £8 c
h Forward current Vee= -3V lg= -15A  (see Notes3and 4) 750
FE transfer ratio CcE= c=
Collector-emitter
V, Ilg= -6mA Ilc= -15A Notes 3 and 4 -2.5 \
CE(sa)  satyration voltage B 6m ¢ 5 (see Notes 3 and 4)
Base-emitter
VBE(on) voltage Veg= -3V Ic= -15A (see Notes 3 and 4) -25 \
Parallel diode
V = -1, = -2.0 v
EC forward voltage e 154 's=0
NOTES: 3. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 25 °C/W
Rgya  Junction to free air thermal resistance 625 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
ton Turn-on time lc=-2A Ig(on) = -8 MA Ig(off) = 8 MA 1 Hs
tot Turn-off time Vee(m =5V R =20Q tp =20 ps, dc 2% 45 Hs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BDT60, BDT60A, BDT60B, BDT60C
PNP SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
Vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
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Figure 1. Figure 2.
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BDT60, BDT60A, BDT60B, BDT60C
PNP SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS
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BDT61,BDT61A, BDT61B, BDT61C
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

® Designed for Complementary Use with
BDT60, BDT60A, BDT60B and BDT60C

50 W at 25°C Case Temperature
4 A Continuous Collector Current

Minimum hgg of 750 at1.5V,3 A

Be————— | 1

T0-220 PACKAGE
(TOP VIEW)

cc————  |®
EC———— |3

O

Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BDT61 60
BDT61A 80
Collector-base voltage (Ig = 0 V, v
ollector-base voltage (I = 0) BDT618 cBo 100
BDT61C 120
BDT61 60
BDT61A 80
Collector-emitt It Ig = 0] \
ollector-emitter voltage (Ig = 0) BDT61B Vceo 100
BDT61C 120
Emitter-base voltage Veso 5 v
Continuous collector current - Ic 4 A
Continuous base current g 0.1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 1) Pt 50 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 2) Piot 2 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tsig -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C
NOTES: 1. Derate linearly to 150°C case temperature at the rate of 0.4 W/°C.
2. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
PRODUCTION DATA information is current as of e Copyright © 1995 Texas Instruments Limited
publication date. Products conform to specifications W
per the terms of Texas Indstruments standard warn:nty. TEXAS
ion p i oes not ily include -
testing of all the parameters. INST RUMENTS 5-31



BDT61, BDT61A, BDT61B, BDT61C

NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BDT61 60
Collector-emitter BDT61A 80
\ Ic= 30mA Ig=0 Note 3] v
(BRICEO b oakdown voltage ¢ B (see Note 3) BDT61B 100
BDT61C 120
Vee= 30V Ig=0 BDT61 05
Collector-emitter Vee= 40V Ig=0 BDT61A 05
Iceo mA
cut-off current Vee= 50V lg=0 BDT61B 0.5
Veg= 60V Ig=0 BDT61C 0.5
Veg= 60V le=0 BDT61 0.2
Veg= 80V le=0 BDT61A 0.2
Veg=100V  Ig=0 BDT61B 0.2
Collector cut-off Veg =120V le=0 BDT61C 0.2
lceo mA
current Veg= 30V lg=0 Tc=150°C BDT61 2.0
Veg= 40V Ig=0 Te = 150°C BDT61A 20
Vog= 50V Ig=0 Te=150°C BDT61B 2.0
Veg= 60V Ig=0 Te = 150°C BDT61C 2.0
Emitter cut-off
1 Vgg= 5V Ilc= 5 A
EBO current E8 c=0 m
h Forward current v 3V Ig=15A (see Notes 3 and 4) 750
= = 1. e
FE transfer ratio CE ¢
Collector-emitter
\ = A lc=15A Notes 3 and 4 25 \
CE(2)  saturation voltage s 6m ¢ (see Notes 3 and 4)
Base-emitter
Vv Veg= 3V lc=15A Notes 3 and 4 25 A
BEOD  yoltage cE c (see Notes 3 and 4)
Parallel diode
Vv lg= . Ig = 2 A
EC forward voltage E 15A B=0
NOTES: 3. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgsc  Junction to case thermal resistance 25 °C/W
Rgya  Junction to free air thermal resistance 625 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
ton Turn-on time lc=2A Ig(on) = 8 MA Ig(offy = -8 MA 1 Us
tott Turn-off time VBE@f) = -5V R.=20Q tp =20 ps, dc <2% 45 ps

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BDT61, BDT61A, BDT61B, BDT61C
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

h, - Typical DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE

Vs Vs
COLLECTOR CURRENT COLLECTOR CURRENT
20000 —TCS110AD 2.0 s , TCS110AB
T, = -40°C : tp = 300 ps, duty cycle < 2%
10000 - e 25:0 ] 5 I, =1./100
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~ § e
S. - 1]
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t, =300 ps, duty cycle <2% > T, =100°C
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I - Collector Current - A I - Collector Current - A
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Figure 1. Figure 2.

BASE-EMITTER SATURATION VOLTAGE
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COLLECTOR CURRENT
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Figure 3.

Q’ TEXAS
INSTRUMENTS 5-33



BDT61, BDT61A, BDT61B, BDT61C
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS
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THERMAL INFORMATION
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BDV64, BDV64A, BDV64B, BDV64C
PNP SILICON POWER DARLINGTONS

JUNE 1993 - REVISED MAY 1995

® Designed for Complementary Use with
BDV65, BDV65A, BDV65B and BDV65C

125 W at 25°C Case Temperature
12 A Continuous Collector Current

Minimum hgg of 1000 at4V,5 A

SOT-93 PACKAGE
(TOP VIEW)

B————1 &

c—————— 12 O O

N c—
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

BDV64 -60

BDV64A -80
Collector-base voltage (Ig = 0) BDVE4B Veeo -100 \

BDV64C -120

BDV64 -60
Collector-emitter voltage (Ig = 0) BDVG4A Veeo & v

BDV64B -100

BDV64C -120
Emitter-base voltage Vego -5 Vv
Continuous collector current [ -12 A
Peak collector current (see Note 1) lom -15 A
Continuous base current [ -0.5 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 125 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 3.5 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tetg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for tp < 0.1 ms, duty cycle < 10%

2. Derate linearly to 150°C case temperature at the rate of 0.56 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.

PRODUCTION DATA information is current as of

o
publication date. Products conform to specifications %
per the terms of Texas Instruments standard warranty. ’TEXAS

Copyright © 1995 Texas Instruments Limited

F pi ing does not ily includ -
testing of all the parame!e?s. clude INST RUMENTS 5-35



BDV64, BDV64A, BDV64B, BDV64C

PNP SILICON POWER DARLINGTONS

JUNE 1993 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX [ UNIT
BDV64 -60
Collector-emitter BDV64A -80
VieRiceo breakdown voltage lo= -30mA ls=0 (see Note 4) BDV64B -100 v
BDV64C -120
Veg= 30V Ig=0 BDV64 2
Collector-emitter Veg= -40V Ig=0 BDV64A -2
lceo mA
cut-off current Veg= -50V lg=0 BDV64B -2
Veg= 60V Ig=0 BDV64C 2
Veg= 60V Ig=0 BDV64 04
Veg= -80V  Ig=0 BDV64A 0.4
Veg=-100V  Ig=0 BDV64B 0.4
Collector cut-off Veg=-120V le=0 BDV64C -0.4
lceo mA
current Veg= -30V =0 Tg =150°C BDVé64 -2
Veg= -40V lg=0 T =150°C BDV64A -2
Veg= 50V Ig=0 Te = 150°C BDV64B -2
Veg= 60V Ig=0 Tc = 150°C BDV64C -2
leso Emitter cut-off Veg= -5V o =0 5 mA
current
heg Forward current Vee= -4V Ic=-5A (see Notes 4 and 5) 1000
transfer ratio
VeE(say :::Li::znez:::gre lg= -20mA lc=-5A (see Notes 4 and 5) -2 A
Vee \I?:'s:g;:mmer Veg= -4V Ig=-5A (see Notes 4 and 5) 25| v
Parallel diode
Vee forward voltage lg= -10A Ig=0 (see Notes 4 and 5) -3.5 \
NOTES: 4. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
5. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1 °C/W
Rgua Junction to free air thermal resistance 35.7 | °C/wW
¥
TEXAS
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BDV64, BDV64A, BDV64B, BDV64C
PNP SILICON POWER DARLINGTONS

JUNE 1993 - REVISED MAY 1995

h - Typical DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
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Figure 1. Figure 2.
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BDV64, BDV64A, BDV64B, BDV64C
PNP SILICON PGWER DARLINGTONS

JUNE 1993 - REVISED MAY 1995

THERMAL INFORMATION

MAXIMUM POWER DISSIPATION
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BDV65, BDV65A, BDV65B, BDV65C
NPN SILICON POWER DARLINGTONS

JUNE 1993 - REVISED MAY 1995

® Designed for Complementary Use with
BDV64, BDV64A, BDV64B and BDV64C

SO0T-93 PACKAGE

(TOP VIEW)
® 125 W at 25°C Case Temperature B — < |
GE—
12 A Continuous Collector Current
Minimum hgg of 1000 at 4 V, 5 A c—————12 () O
N e— L
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BDV65 60
BDV65A 80
Coll -b: It: lge=0 V, \
ollector-base voltage (g = 0) BDVE5B cBO 100
BDV65C 120
BDV65 60
BDV65A 80
Coll -emil It; Ig=0 V \
ollector-emitter voltage (Ig = 0) BDV6SB CEO 100
BDV65C 120
Emitter-base voltage Veso 5 Vv
Continuous collector current [ 12 A
Peak collector current (see Note 1) lom 15 A
Continuous base current Ig 0.5 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 125 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Ptot 3.5 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for t, < 0.1 ms, duty cycle < 10%

2. Derate linearly to 150°C case temperature at the rate of 0.56 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.

PRODUCTION DATA information is current as of

publication date. Products conform to specifications i
per the terms of Texas Instruments standard warranty. TEXAS

Copyright © 1995 Texas Instruments Limited

Production processing does not necessarily include -
testing of all the parameters. v ine lNST RUMENTS 5-39



BDV65, BDV65A, BDV65B, BDV65C
NPN SILICON PGWER DARLINGTONS

JUNE 1993 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BDV65 60
-emi A
VONOEO pmonmvotage |07 O™ =0 Geotaen) RS | v
BDV65C 120
Veg= 30V Ig=0 BDV65 2
Collector-emitter Veg= 40V lg=0 BDV65A 2
Iceo mA
cut-off current Veg= 50V lg=0 BDV65B 2
Veg= 60V Ig=0 BDV65C 2
Veg= 60V 1g=0 BDV65 0.4
Veg= 80V  Ig=0 BDV65A 0.4
Veg=100V  Ig=0 BDV65B 0.4
| Collector cut-off Veg=120V Ig=0 BDV65C 0.4
CBO mA
current Veg= 30V lg=0 Tc =150°C BDVeE5 2
Veg= 40V Ig=0 Tc = 150°C BDV65A 2
Veg= 50V Ig=0 Tc = 150°C BDV65B 2
Veg= 60V Ig=0 Tc = 150°C BDV65C 2
eBo Emitter cut-off Veg= 5V =0 5 mA
current
heg | orward ourrent Vee= 4V Ig=5A (see Notes 4 and 5) 1000
transfer ratio
Vora O rectoremitter lg= 20mA  Ig=5A (see Notes 4 and 5) 2 v
saturation voltage
Ve S;ts:;mme' Vog= 4V Ig=5A (see Notes 4 and 5) 25 | v
Vee Zarwra:z 33:;; le= 10A Ig=0 (see Notes 4 and 5) 35| v
NOTES: 4. These parameters must be measured using pulse techniques, tp =300 ps, duty cycle < 2%.
5. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1 °C/W
Rgya  Junction to free air thermal resistance 35.7 | °C/W

“? TeEXAS
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BDV65, BDV65A, BDV65B, BDV65C
NPN SILICON POWER DARLINGTONS

JUNE 1993 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
Vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
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Figure 1. Figure 2.
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BDV65, BDV65A, BDV65B, BDV65C
NPN SILICON POWER DARLINGTONS

JUNE 1993 - REVISED MAY 1995

THERMAL INFORMATION

MAXIMUM POWER DISSIPATION
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BDW23, BDW23A, BDW23B, BDW23C
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

® Designed for Complementary Use with
BDW24, BDW24A, BDW24B and BDW24C

T0-220 PACKAGE

. (TOP VIEW)
50 W at 25°C Case Temperature
6 A Continuous Collector Current B———— |1
Minimum hgg of 750 at 3V, 2 A C—————"1® O
EC———— |3
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BDW23 45
BDW23A 60
Collector-| It: =0 V \2
ollector-base voltage (Ig = 0) BDW23B cBO 80
BDW23C 100
BDW23 45
BDW23A 60
Collector-emitts ltage (Ig = 0, V, \4
ollector-emitter voltage (Ig = 0) BDW238 CEO 80
BDW23C 100
Emitter-base voltage Veso 5 \
Continuous collector current Ic 6 A
Continuous base current Ig 0.2 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 1) Prot 50 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 2) Piot 2 w
Operating junction temperature range Tj -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C

NOTES: 1. Derate linearly to 150°C case temperature at the rate of 0.4 W/°C.

2. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.

PRODUCTION DATA information is current as of o
publication date. Products conform to specifications /}
per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include EXAS
testing of all the parameters. INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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BDW23, BDW23A, BDW23B, BDW23C
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX [ UNIT
BDW23 45
Collector-emitter BDW23A 60
\ Ic= = Note 3 \
(BRICEO  preakdown voltage c =100 mA ls=0 (see Note 3) BDW23B 80
BDW23C 100
Vee= 30V 5=0 BDW23 0.5
Collector-emitter Vee= 30V lg=0 BDW23A 0.5
lceo mA
cut-off current Vee= 40V lg=0 BDW23B 0.5
Veg= 50V lg=0 BDW23C 0.5
Vo= 45V [g=0 BDW23 0.2
Collector cut-off Veg= 60V le=0 BDW23A 0.2
lceo mA
current Veg= 80V Ig=0 BDW23B 0.2
Veg=100V  Ig=0 BDW23C 0.2
Emitter cut-off
| Veg = \ lc=0 2 mA
EBO  Gurrent EB 5 ¢
Vee= 3V Ic= 1A 1000
F d
heg | onward curent Vee= 3V o= 2A (see Notes 3 and 4) 750 20000
transfer ratio
Veg= 8V Ig= 6A 100
Collector-emitter lg= 8mA lc= 2A 2
V, Notes 3 and 4] A
CE(2)  saturation voltage lg= 60mA Ic= 6A (soe Notes 3 and 4) 3
Base-emitter
V = 8mA lc= 2A Notes 3 and 4] 25
BE(sa)  saturation voltage 's m ¢ (see Notes 3and 4)
Base-emitter Vee= 3V Ic= 1A 25
\ Notes 3 and 4 \
BE(on) voltage Vo= 8V o= 6A (see Notes 3 and 4) 3
Parallel diode
\ lg= 2A g = 1.8 \
EC forward voltage E B=0
NOTES: 3. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP [ MAX | UNIT
Royc Junction to case thermal resistance 25 °C/W
Rgya  Junction to free air thermal resistance 625 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
ton Turn-on time Ic=3A Ig(on) = 12 MA Ig(otf) = -12 MA 1 Hs
toft Turn-off time VBE(@fy = 4.5V R.=10Q tp =20 ps, dc <2% 5 ps

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.

5-44

“? TEXAS
INSTRUMENTS




BDW23, BDW23A, BDW23B, BDW23C
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

TYPICAL CHARACTERISTICS
TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCS120AD TCS120AE
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Figure 1. Figure 2.
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BDW23, BDW23A, BDW23B, BDW23C
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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BDW24, BDW24A, BDW24B, BDW24C
PNP SILICON POWER DARLINGTONS

MAY 1989 - REVISED MAY 1995

® Designed for Complementary Use with
BDW23, BDW23A, BDW23B and BDW23C

50 W at 25°C Case Temperature
6 A Continuous Collector Current

® Minimum hgg of 750 at2A,3V

TO-220 PACKAGE
(TOP VIEW)

B———— |1
ccC————  1®

=]

O

BEC———— |
Pin 2 is in electrical contact with the mounting base.
MDTRAG
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BDW24 -45
BDW24A -60
Collector-b It lg=0 \
ector-base voltage (lg = 0) BDW24B Veeo 80
BDW24C -100
BDW24 -45
BDW24A -60
Collector-emitt It; Ig=0 V \
ollector-emitter voltage (Ig = 0) BDW24B CEO 80
BDW24C -100
Emitter-base voltage Vego -5 v
Continuous collector current lc -6 A
Continuous base current Ig -0.2 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 1) Piot 50 W
Continuous device dissipation at (or below) 25°C free air temperature (see Note 2) Piot 2 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tetg -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C

NOTES: 1. Derate linearly to 150°C case temperature at the rate of 0.4 W/°C.

2. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.

PRODUCTION DATA information is current as of

.
publication date. Products conform to specifications 1t
per the terms of Texas Instruments standard warranty. TEXAS

F p does not ily include
testing of all the parameters. INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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BDW24, BDW24A, BDW24B, BDW24C
PNP SILICON POWER DARLINGTONS

MAY 1989 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
BDW24 -45
Collector-emitter BDW24A -60
=- lg=0 3 \
Vierceo breakdown voltage lo=-100mA 8 (see Note 3) BDW24B -80
BDW24C -100
Vee= 30V Ig=0 BDW24 05
Collector-emitter Vee= -30V lg=0 BDW24A -0.5
lceo mA
cut-off current Veg= 40V Ig=0 BDW24B -0.5
Veg= 50V Ig=0 BDW24C -0.5
Veg= 45V 1g=0 BDW24 0.2
Collector cut-off Veg= -60V le=0 BDW24A -0.2
Icso mA
current Veg= -80V le=0 BDwW24B -0.2
Veg=-100V  Ig=0 BDW24C 0.2
Emitter cut-off
! Vegg= -5V Ic=0 -2 A
€O current £8 5 c m
Forward current Vee= 8V lo= -1A 1000
heg . Veg= -3V lc= -2A (see Notes 3 and 4) 750 20000
transfer ratio
Veg= -3V lg= -6A 100
Collector-emitter lg= -8mA lc= -2A -2
V Not 4 \Z
CE(sa)  saturation voltage lg= 60mMA  Ic= -6A (see Notes 3 and 4) -3
Base-emitter
V Ilg= -8mA = 2A -2.5 \
BE(a)  saturation voltage B m le (see Notes 3 and 4)
Base-emitter Vee= -3V lc= -1A -2.5
V 3and 4 \2
BE(on) voltage Vog= -3V o= -6A (see Notes 3 and 4) a3
Parallel diode
V lg = 2A Ig= -1.8 \
EC forward voltage E B=0
NOTES: 3. These parameters must be measured using pulse techniques, tp =300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 25 °C/W
Rgya  Junction to free air thermal resistance 625 [ °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN | TYP | MAX | UNIT
ton Turn-on time Ic=-3A Ig(on) = -12 MA Ity = 12 MA 1 us
totf Turn-off time VeE(ty =4.5V R.=10Q tp =20 ps, dc < 2% 5 us

1 Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BDW24, BDW24A, BDW24B, BDW24C
PNP SILICON POWER DARLINGTONS

MAY 1989 - REVISED MAY 1995

h, - Typical DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN

Vs
COLLECTOR CURRENT
40000 . TCIS1?5{\D
T, = -40°C
T.= 25°C
T, =100°C
10000 ya /
Il Il
VA
V4 4
= AN
L P AN
| \\ 5 \
L~ ‘\
1000 A
Ve = 3V
t, =300 ps, duty cycle <2%
100 | | L 1
-0-5 -1.0 -10

I, - Collector Current - A

Figure 1.

Vg - Collector-Emitter Saturation Voitage - V

COLLECTOR-EMITTER SATURATION VOLTAGE

Vs
COLLECTOR CURRENT
2.0 (et ' TCS125AE
t, =300 ps, duty cycle < 2%
Iy =l /100
15 %
-1.0
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I - Collector Current - A

Figure 2.
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20)Tc=100 c\\

AN

N

A\

T ——
i

Ve - Base-Emitter Saturation Voitage - V
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Iy =1./100
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I - Collector Current - A

Figure 3.
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BDW24, BDW24A, BDW24B, BDW24C
PNP SILICON POWER DARLINGTONS

MAY 1989 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
-100 . "_S'ASrlZSAB
5 DC Operation
51, =300 s,
d=0.1=10% ||
5
£ 10
5 7
N ~
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3 \
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V¢ - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
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Figure 5.
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BDW53, BDW53A, BDW53B, BDW53C, BDW53D

NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

® Designed for Complementary Use with
BDW54, BDW54A, BDW54B, BDW54C and

T0-220 PACKAGE

BDW54D (TOP VIEW)
40 W at 25°C Case Temperature . %
Be——— |1
4 A Continuous Collector Current c —loe O
Minimum hgg of 750 at3V, 1.5 A EC—— |3
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BDW53 a5
BDW53A 60
Collector-base voltage (Ig = 0) BDW53B Veeo 80 \
BDW53C 100
BDW53D 120
BDW53 45
BDWS53A 60
Collector-emitter voltage (Ig = 0) (see Note 1) BDW53B Vceo 80 v
BDW53C 100
BDWS53D 120
Emitter-base voltage Vego 5 \
Continuous collector current [ 4 A
Continuous base current g 50 mA
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 40 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) AR 25 mJ
Operating junction temperature range T -65 to +150 °C
Operating temperature range Tetg -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C

NOTES: 1. These values apply when the base-emitter diode is open circuited.

2. Derate linearly to 150°C case temperature at the rate of 0.32 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igon) = 5 MA, Rgg = 100 Q,

VBe(offy = 0, Rg =0.1Q, Vgc =20 V.

PRODUCTION DA';rAdinformaﬂ?n is currenf! as of ’.
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

F ing does not include
testing.of nll"the parameters. o INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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BDWS53, BDW53A, BDW53B, BDW53C, BDW53D
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN | TYP [ MAX | UNIT
BDW53 45
Collector-emitter BOWS3A bt
VBRICED | ookdown voltage Ilc= 30mA Ig=0 (see Note 5) BDWS53B 80 v
BDWS53C 100
BDWS53D 120
Veg= 30V l5=0 BDW53 0.5
) Veg= 30V Ig=0 BDWS53A 0.5
lcgo S;"j;‘;’;r‘::n':‘e' Veg= 40V 1g=0 BDW53B 05 | ma
Veg= 50V 1g=0 BDWS53C 0.5
Veg= 60V lg=0 BDWS53D 0.5
Veg= 45V le=0 BDW53 0.2
Veg= 60V le=0 BDWS53A 0.2
Veg= 80V Ig=0 BDW53B 0.2
Vog=100V  Ig=0 BDWS53C 0.2
oo Collector cut-off Veg=120V  Ig=0 BDWS53D 0.2 A
current Veg= 45V Ig=0 Te =150°C BDW53 5
Veg= 60V Ig=0 Tc = 150°C BDWS3A 5
Veg= 80V Ig=0 T =150°C BDW53B 5
Veg =100V lg=0 Tg = 150°C BDW53C 5
Veg=120V  Ig=0 Tc = 150°C BDWS53D 5
leso Emitter cut-off Veg= 5V Ic=0 P mA
current
Forward current Vee= 3V Ic=15A 750 20000
PFE ranster ratio Vog= 3V lz = 4p  (sceNotesSand6) 100
Vopny ooeemitter Veg= 3V Ig=15A  (seeNotes5and6) 25 | v
voltage
Collector-emitter lg= 30mA lc=15A 2.5
Veegsay saturation voltage lz = 40mA Iz = 4A (see Notes 5 and 6) 4 v
Veo Parallel diode e = 4A Ip=0 35 v
forward voltage
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 3.125| °C/W
Rgya  Junction to free air thermal resistance 62.5 [ °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS t MIN TYP | MAX | UNIT
ton Turn-on time Ic=2A Ig(on) = 8 MA In(otry = -8 MA 1 us
toit Turn-off time VeE(f) =5V R =15Q tp =20 ps, dc < 2% 4.5 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BDW53, BDW53A, BDW53B, BDW53C, BDW53D
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

h - Typical DC Current Gain

TYPICAL CHARACTERISTICS
TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
Vs Vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCS110AD TCS110AB
20000 T T > 20 r—T T T
T.= -40°C ' t, =300 ps, duty cycle < 2%
@
10000 ~ //Tc: 25°C | g s =lc/100
S AAS T = 100°C 5
7 7 N > /
71X K S 15
~Z¥ZX -% /
/ AN & =
R 4 /
g 40 _—
£ A=
1000 -~ w |
\\ é bt
X ki =l
N =
§ os \
s L To = -40°C
Ve = 3V i To= 25°C]
t, =300 ps, duty cycle <2% > T, =100°C
100 L1 11 I 0 A .
05 10 5.0 05 1.0 5.0
I, - Collector Current - A I, - Collector Current - A
Figure 1. Figure 2.

BASE-EMITTER SATURATION VOLTAGE
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COLLECTOR CURRENT
3.0 . — TCS110AC
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T,= 25°C \\
25 |Te=100°Cy \ /
20 &

|

oS

=

\
\

Vie(ear) - Base-Emitter Saturation Voltage - V

L—T =ull
1.0
Iy =1./100
t, =300 ps, duty cycle < 2%
0.5 1 1 L Ll 1
05 1.0 5.0

lo - Collector Current - A

Figure 3.
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BDWS53, BDW53A, BDW53B, BDW53C, BDW53D
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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Figure 4.
THERMAL INFORMATION
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BDW54, BDW54A, BDW54B, BDW54C, BDW54D
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

® Designed for Complementary Use with
BDW53, BDW53A, BDW53B, BDW53C and

T0-220 PACKAGE

BDW53D (TOP VIEW)
40 W at 25°C Case Temperature B . %
—————— |1
4 A Continuous Collector Current c—Hoe O
Minimum hFE of 750at3V,1.5A E‘:::: 3
W)
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BDW54 -45
BDW54A -60
Collector-base voltage (Ig = 0) BDW54B Veeo -80 \%
BDW54C -100
BDWS54D -120
BDW54 -45
BDW54A -60
Collector-emitter voltage (Ig = 0) (see Note 1) BDW54B Vceo -80 \
BDW54C -100
BDW54D -120
Emitter-base voltage Veso -5 Vv
Continuous collector current Ic -4 A
Continuous base current Ig -50 mA
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 40 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) VaLlc? 25 mJ
Operating junction temperature range T -65 to +150 °C
Operating temperature range Tstg -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C

NOTES: 1. These values apply when the base-emitter diode is open circuited.
2. Derate linearly to 150°C case temperature at the rate of 0.32 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4. This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = -5 MA, Rgg = 100 Q,

Vee@ofy = 0, Rg = 0.1Q, Voo = -20 V.

PRODUCTION DATA information is current as of

.
publication date. Products conform to specifications ¢
per the terms of Texas Instruments standard warranty. TEXAS

Production processing does not necessarily include
testing of allghe parameters. v INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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BDW54, BDW54A, BDW54B, BDW54C, BDW54D
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BDW54 -45
Calect it BDW54A -60
Viericeo |, © ekcdm'em' :’ lc= -30mA  Ig=0 (see Note 5) BDWS54B -80 v
reakdown voltage BDWS4C 100
BDWS54D -120
Vee= -30V Ig=0 BDW54 -0.5
Veg= -30V  Ig=0 BDWS54A -0.5
[ -emitty
lceo C°t' :;'Z;:::t er Vee= 40V Ig=0 BOWS4B 05 | mA
ut-
° Vog= 50V Ig=0 BDWS54C 05
Vee= 60V Ig=0 BDW54D -0.5
Veg= 45V Ig=0 BDW54 0.2
Veg= 60V Ig=0 BDWS54A -0.2
Veg= -80V  Ig=0 BDW54B 0.2
Veg=-100V  Ig=0 BDWS54C 0.2
Collector cut-off Veg=-120V lg=0 BDWS54D -0.2
Icso mA
current Veg= -45V le=0 Tc =150°C BDW54 -5
Veg= -60V lg=0 Tg =150°C BDW54A -5
Veg= -80V  Ig=0 Tc = 150°C BDW54B 5
Veg=-100V  Ig=0 Te = 150°C BDW54C -5
Veg=-120V  Ig=0 Te = 150°C BDWS54D 5
Emitter cut-off
I Vgg= - lc= -2 A
EBO  umrent 8 5V c=0 qom
Forward current Veg= -3V lc=-1.5A 750 20000
h, Notes 5
FE  transfer ratio Veg= BV lg= -4A (seeNotesSand6) 100
Base-emitter
V = =-1. -2.5 A
BE(on) voltage Vee 3V lc=-15A (see Notes 5 and 6)
Collector-emitter lg= -30mA lc=-1.5A -2.5
V Not \
CE(2)  saturation voltage b= 40mA lg= -4p (SeeNotesSand6) 4
Parallel diode
Vi le= -4 A Ig=0 -3.5 \
EC forward voltage E 4 B
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 3.125| °C/W
Rgua Junction to free air thermal resistance 62.5 °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN { TYP | MAX | UNIT
ton Turn-on time lc=-2A 18(on) = -8 MA Ip(oty = 8 MA 1 us
toss Turn-off time VBE(@f) =5V R =15Q tp =20 ps, dc <2% 45 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BDW54, BDW54A, BDW54B, BDW54C, BDW54D
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

h - Typical DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN
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Figure 2.
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BDW54, BDW54A, BDW54B, BDW54C, BDW54D
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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Figure 4.
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BDW63, BDW63A, BDW63B, BDW63C, BDW63D
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

® Designed for Complementary Use with
BDW64, BDW64A, BDW64B, BDW64C and
BDW64D

60 W at 25°C Case Temperature
6 A Continuous Collector Current

Minimum hgg of 750at3V,2 A

B——— |1

TO-220 PACKAGE
(TOP VIEW)

c————— 1®

,E:———i 3

Pin 2 is in-electrical contact with the mounting base.

MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

BDW63 45

BDW63A 60
Collector-base voltage (g = 0) BDW63B Veeo 80 \

BDW63C 100

BDW63D 120

BDW63 45

BDW63A 60
Collector-emitter voltage (Ig = 0) (see Note 1) BDW63B Vceo 80 v

BDOW83C 100

BDW63D 120
Emitter-base voltage Ves 5 v
Continuous collector current [ 6 A
Continuous base current g 0.1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 60 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) aLlc? 50 mJ
Operating junction temperature range Ti -65 to +150 °C
Operating temperature range Tstg -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C

NOTES: 1. These values apply when the base-emitter diode is open circuited.

2. Derate linearly to 150°C case temperature at the rate of 0.48 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4. This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = 5 MA, Rgg = 100 Q,

VBe(of) =0, Rg =0.1Q Vg =20 V.

PRODUCTION DA};I'Adin'ormati?n is current as of ,.
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

F p does not ily include
testing of all the parameters. v lNST RUMENTS

Copyright © 1995 Texas Instruments Limited
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BDW63, BDW63A, BDW63B, BDW63C, BDW63D
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BDW63 45
Callect " BDW63A 60
Z— b° ekcd‘”'em' :9' o= 30mA  Ig=0 (see Note 5) BDW63B 80 v
reakdown voltage . BDWESC 100
BDW63D 120
Vee= 30V Ig=0 BDW63 05
Collestor-emitter Veg= 30V Ig=0 BDW63A 0.5
lcgo °' °f°f °r'reem © Vog= 40V Ig=0 BDW63B 05 | maA
cutoft curr Voe= 50V Ig=0 BDW63C 05
Vge= 60V Ig=0 BDW63D 0.5
Veg= 45V Ig=0 BDW63 0.2
Veg= 60V Ig=0 BDW63A 0.2
Veg= 80V  Ig=0 BDW63B 0.2
Veg=100V  Ig=0 BDW63C 0.2
Collector cut-off Veg =120V le=0 BDW63D 0.2
lceo mA
current Veg= 45V lg=0 Te = 150°C BDW63 5
Veg= 60V Ig=0 Tg = 150°C BDW63A 5
Veg= 80V  Ig=0 Tg = 150°C BDW63B 5
Vog=100V  Ig=0 Tg = 150°C BDW63C 5
Veg=120V  Ig=0 Tc = 150°C BDW63D 5
Emitter cut-off
| Veg= 5V lc=0 2 mA
EBO  current €8 ¢
Forward current Veg= 3V lc=2A 750 20000
h see Notes 5 and 6
FE transfer ratio Vee= 3V lc=6A { ) 100
Base-emitter
\ Vee= 3V Ic=2A see Notes 5 and 6 2.5 \
BEOD  yoitage cE c (see Notes 5 and 6)
I -emitt lg= 12mA Ic=2A 25
Vopay o ectoremitter B m c (see Notes 5 and 6) v
saturation voltage lg= 60mA Ic=6A 4
Parallel diode
V lg= 6A lg=0 3.5 \
EC forward voltage E B
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 2.08 | °C/W
Rgya  Junction to free air thermal resistance 625 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
ton Turn-on time Ic=3A IB(on) = 12 MA IB(offy = =12 MA 1 Us
Yot Turn-off time VeE(ott) = -4.5V R =10Q tp =20 ps, de <2% 5 ps

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BDW63, BDW63A, BDW63B, BDW63C, BDW63D
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
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BDW63, BDW63A, BDW63B, BDW63C, BDW63D
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS
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BDW64, BDW64A, BDW64B, BDW64C, BDW64D
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

® Designed for Complementary Use with
BDWé63, BDW63A, BDW63B, BDW63C and

BDW63D
® 60 W at 25°C Case Temperature
6 A Continuous Collector Current

® Minimum hgg of 750at3V,2 A

TO-220 PACKAGE
(TOP VIEW)

Be—————— |1
cc—————— 1®
Ec———— |3

——

O

Pin 2 is in electrical contact with the mounting base.

MDTRAG
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

BDW64 35 '

BDW64A -60
Collector-base voltage (I = 0) BDW64B Veeo -80 \

BDW64C -100

BDW64D -120

BDW64 -45

BDW64A -60
Collector-emitter voltage (Ig = 0) (see Note 1) BDW64B Veeo -80 v

BDW64C -100

BDW64D -120
Emitter-base voltage Veso -5 Vv
Continuous collector current Ic -6 A
Continuous base current Ig -0.1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 60 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) PANR 50 mJ
Operating junction temperature range T -65 to +150 °C
Operating temperature range Tstg -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C

NOTES: 1. These values apply when the base-emitter diode is open circuited.
2. Derate linearly to 150°C case temperature at the rate of 0.48 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4. This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, IB(on) = -5 MA, Rgg = 100 Q,

VBE(ofy =0, Rg = 0.1 Q, Vg =20 V.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include
testing of all the parameters.
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BDW64, BDW64A, BDW64B, BDW64C, BDW64D
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX [ UNIT
BDW64 -45
Collect it BDW64A -60
Vrceo brz:kijz;i'::ﬂ::ge lg= -30mA  lg=0 (see Note 5) BDW64B | -80 v
BDW64C -100
BDW64D -120
Vee= 30V Ig=0 BDW64 05
Collector-emitter Vo= 80V 13=0 BDW64A 05
Iceo Veg= -0V Ig=0 BDW64B -0.5 mA
cut-off current
Veg= -50V  Ig=0 BDW64C 0.5
Veg= -60V  Ig=0 BDW64D 05
Vog= 45V Ig=0 BDW64 02
Veg= 60V Ig=0 BDW64A 0.2
Veg= 80V Ig=0 BDW64B 0.2
Veg =-100V lg=0 BDW&4C -0.2
Collector cut-off Veg=-120V lg=0 BDW64D -0.2
lceo mA
current Veg= 45V Ig=0 Te = 150°C BDW64 5
Veg= 60V Ig=0 Tc =150°C BDW64A -5
Veg= 80V Ig=0 Tc =150°C BDW64B 5
Veg=-100V  Ig=0 Tc =150°C BDW64C -5
Veg=-120V  [g=0 Tc = 150°C BDW64D 5
leso f::::: cut-of Veg= 5V Ig=0 2 | ma
Forward current Veg= -3V lc=-2A 750 20000
hee transfer ratio V(C:E = -3V lc=-6A (see Notes 5 and 6) 100
Vopy oSoemiter Veg= -8V Ig=-2A  (see Notes 5and 6) 25| v
voltage
Collector-emitter lg= -12mA  Ic=-2A -2.5
VeEs)  gaturation voltage lg= -60mMA Ig=-6A (see Notes 5 and 6) -4 v
Veo Parallel diode Ie = 6A =0 35 v
forward voltage
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP [ MAX [ UNIT
Rgyc  Junction to case thermal resistance 2.08 | °C/W
Rgya  Junction to free air thermal resistance 62.5 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN [ TYP | MAX | UNIT
ton Turn-on time lc=-3A Ig(on) = -12 MA IBofy = 12 MA 1 ps
toft Turn-off time Veg(off) = 4.5V R.=10Q tp =20 ps, dc <2% 5 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BDW64, BDW64A, BDW64B, BDW64C, BDW64D
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs Vs
COLLECTOR CURRENT COLLECTOR CURRENT
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Figure 1. Figure 2.
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BDW64, BDW64A, BDW64B, BDW64C, BDW64D
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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BDW73, BDW73A, BDW73B, BDW73C, BDW73D
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

® Designed for Complementary Use with
BDW?74, BDW74A, BDW74B, BDW74C and
BDW74D

80 W at 25°C Case Temperature
8 A Continuous Collector Current

Minimum hgg of 750 at3V,3 A

T0-220 PACKAGE
(TOP VIEW)

B—— |1
c————— 1®
EC—— |3

O

)
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

BDW73 45

BDW73A 60
Collector-base voltage (Ig = 0) BDW73B Veso 80 \

BDW73C 100

BDW73D 120

BDW73 45

BDW73A 60
Collector-emitter voltage (Ig = 0) (see Note 1) BDW73B Veeo 80 \

BDW73C 100

BDW73D 120
Emitter-base voltage Veso 5 \
Continuous collector current Ic 8 A
Continuous base current Ig 0.3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 80 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) Vallc' 75 mJ
Operating junction temperature range Ti -65 to +150 °C
Operating temperature range Tstg -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C

NOTES: 1. These values apply when the base-emitter diode is open circuited.
2. Derate linearly to 150°C case temperature at the rate of 0.64 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4. This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = 5 mA, Rgg = 100 Q,

Vagof) = 0, Rg = 0.1 Q, Vg = 20 V.

publication date. Products conform to specifications

PRODUCTION DATA information is current as of i
per the terms of Texas Instruments standard warranty. U

EXAS

Production processing does not necessarily include
testing of allpthe paran?eters. Y INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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BDW73, BDW73A, BDW73B, BDW73C, BDW73D
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BDW73 45
Gallect it BDW73A 60
Virceo © ek°d°"°’"' :’ lo= 30mA  Ig=0 (see Note 5) BOW73B 80 v
reakdown voltage BDW73C 100
BDW73D 120
Vee= 30V lg=0 BDW73 0.5
’ Veg= 30V Ig=0 BDW73A 0.5
Iceo flj’t"e;m"r‘:”::‘e' Voe= 40V Ig=0 BDW73B 05 | maA
oft ourre Vog= 50V Ig=0 BDW73C 05
Vee= 60V Ig=0 BDW73D 0.5
Veg= 45V Ig=0 BDW73 0.2
Veg= 60V lg=0 BDW73A 0.2
Vep= 80V [g=0 BDW73B 0.2
Veg=100V  Ig=0 BDW73C 0.2
| Collector cut-off Veg=120V  Ig=0 BDW73D 0.2 A
CBO  Gurrent Veg= 45V Ig=0 Tc =150°C BDW73 5
Veg= 60V Ig=0 Tg = 150°C BDW73A 5
Veg= 80V Ig= Tc = 150°C BDW73B 5
Veg=100V  Ig=0 Te = 150°C BDW73C 5
Veg =120V lg=0 Tc = 150°C BDW73D 5
Emitter cut-off
| Vegg= 5V lc=0 2 mA
EBO  current €8 c
Forward current Veg= 3V lc=3A 750 20000
h Notes 5 and 6
FE  transfer ratio Vee= 3V Ig=8A (see Notes 5 and 6) 100
Base-emitter
V = 3V lc= N 6 2.5 Vv
BE(on) voltage Vee c=3A (see Notes 5 and 6)
Collector-emitter lg= 12mA lc=3A 25
V Notes 5 and 6 A
CE(sa)  saturation voltage lg= 80mA lc=8A (see Notes 5 and 6) 4
Parallel diode
Vi = A lg= 3.5 A
EC forward voltage e 8 s =0
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX UNIT
Rgyc  Junction to case thermal resistance 1.56 | °C/W
Rgya  Junction to free air thermal resistance 625 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
ton Turn-on time Ic=3A IB(on) = 12 MA IB(ott) = -12 MA 1 us
tost Turn-off time Veg(of) =-3.5V R =10Q tp =20 ps, dc < 2% 5 Hs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BDW73, BDW73A, BDW73B, BDW73C, BDW73D
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
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Figure 1. Figure 2.
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Figure 3.
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BDW?73, BDW73A, BDW73B, BDW73C, BDW73D
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS
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SAFE OPERATING AREA

SAS130AF
10

AN
A Y
AN
N
N
L4
E 10
3
(8]
i
8 N
9
o
', 01
BDW73
BDW73A
BDW73B
BDW73C
BDW73D
0.01 Tl
1.0 10 100 1000
V¢ - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
Vs
CASE TEMPERATURE
TIS130AA
100
H
80
] N
8 e N
] \
3
2 N
40 \\
N
I‘g an \
o < \\
0
0 25 50 75 100 125 150
T, - Case Temperature - °C
Figure 5.
i
b TEXAS

5-70 INSTRUMENTS



BDW?74, BDW74A, BDW74B, BDW74C, BDW74D
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

® Designed for Complementary Use with
BDW73, BDW73A, BDW73B, BDW73C and
BDW73D

80 W at 25°C Case Temperature
8 A Continuous Collector Current

Minimum hgg of 750 at3V,3 A

Y —— I

T0-220 PACKAGE
(TOP VIEW)

cC————— 1®

EC———— |3

O

Pin 2 is in electrical contact with the mounting base.

MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
‘ RATING SYMBOL VALUE UNIT

BDW74 -45

BDW74A -60
Collector-base voltage (Ig = 0) BDW74B Veeo -80 \

BDW74C -100

BDW74D -120

BDW74 -45

BDW74A -60
Collector-emitter voltage (Ig = 0) (see Note 1) BDW74B Vceo -80 \

BDW74C -100

BDW74D -120
Emitter-base voltage Veso -5 Vv
Continuous collector current Ic -8 A
Continuous base current [ -0.3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Prot 80 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) ¥LIc? 75 mJ
Operating junction temperature range Ti -65 to +150 °C
Operating temperature range Tstg -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C

NOTES: 1. These values apply when the base-emitter diode is open circuited.

2. Derate linearly to 150°C case temperature at the rate of 0.64 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4. This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igjon) = -5 mA, Rgg = 100 Q,

VeE(of) = 0, Rg = 0.1 Q, Vg =-20 V.

PRODUCTION DATA information is current as of o
publication date. Products conform to specifications 1/
per }he terms of Texas Instruments standard warranty.

F does not ily include
testing of allrthe parameters. ’ lNST RUMENTS

Copyright © 1995 Texas Instruments Limited
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BDW74, BDW74A, BDW74B, BDW74C, BDW74D
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX UNIT
BDW74 -45
Gollect " BDW74A 60
Vryceo b° ekcd‘"‘em' "e’ lc= -30mA  Ig=0 (see Note 5) BDW74B -80 v
reakdown voltage BDW74C 100
BDW74D -120
Vee= 30V Ig=0 BDW74 -0.5
) Veg= 30V Ig=0 BDW74A 0.5
Coll -
o oo efcf“":m':'er Vog= 40V Ig=0 BDW74B 05| mA
off curren Vee= 50V Ig=0 BDW74C 05
Veg= 60V Ig=0 BDW74D 0.5
Veg= 45V =0 BDW74 0.2
Veg= -60V  Ig=0 BDW74A -0.2
Veg= 80V  Ig=0 BDW74B -0.2
Veg=-100V  Ig=0 BDW74C 0.2
Collector cut-off Veg=-120V le=0 BDW74D -0.2
lcso mA
current Veg= 45V Ig=0 Tc =150°C BDW74 -5
Veg= 60V Ig=0 Tc = 150°C BDW74A 5
Veg= 80V Ig=0 Te =150°C BDW74B 5
Veg=-100V  Ig=0 Te = 150°C BDW74C 5
Veg=-120V  Ig=0 Te = 150°C BDW74D -5
Emitter cut-off
| Veg= -5V o= -2 A
EBO current EB 5 c=0 m
Forward current Veg= -3V lc=-3A 750 20000
h, \l
FE  transfer ratio Vee= -3V Ig=-8A {see Notes 5 and 6) 100
Base-emitter
VBE(on) voltage Veg= -3V lc=-3A (see Notes 5 and 6) -2.5 \
Collector-emitter lg= -12mA  Ic=-3A -2.5
V N \
CE(sa)  saturation voltage lg= -80mA lc=-8A (see Notes 5 and 6) -4
Parallel diode
V lg= -8A lg=0 -3.5 \
EC forward voltage € 8
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN [ TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.56 | °C/W
Rgya  Junction to free air thermal resistance 62.5 [ °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
ton Turn-on time Ic=-3A IB(on) = -12 mA Ig(of) = 12 MA 1 us
toif Turn-off time VBE(f) =3.5V R.=10Q tp =20 ps, dc < 2% 5 ps

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BDW74, BDW74A, BDW74B, BDW74C, BDW74D
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
V') Vs
COLLECTOR CURRENT COLLECTOR CURRENT
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Figure 1. Figure 2.
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Figure 3.
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BDW74, BDW74A, BDW74B, BDW74C, BDW74D
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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BDW83, BDW83A, BDW83B, BDW83C, BDW83D
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

® Designed for Complementary Use with
BDW84, BDW84A, BDW84B, BDW84C and
BDW84D

150 W at 25°C Case Temperature
15 A Continuous Collector Current

Minimum heg of 750 at3 V, 6 A

N e—

SOT-93 PACKAGE
(TOP VIEW)

4

c————— 1 O

O

EC————" s
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

BDW83 45

BDW83A 60
Collector-base voltage (Ig = 0) BDW83B Veso 80 v

BDW83C 100

BDW83D 120

BDW83 45

BDW83A 60
Collector-emitter voltage (Ig = 0) (see Note 1) BDW83B Veceo 80 v

BDW83C 100

BDW83D 120
Emitter-base voltage Veso 5 v
Continuous collector current [ 15 A
Continuous base current Ig 0.5 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 150 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 3.5 w
Unclamped inductive load energy (see Note 4) LIc? 100 mdJ
Operating junction temperature range Ti -65 to +150 °C
Operating temperature range Tstg -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C

NOTES: 1. These values apply when the base-emitter diode is open circuited.
2. Derate linearly to 150°C case temperature at the rate of 1.2 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.
4. This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igon) = 5 MA, Rgg = 100 Q,

Vag(ofy = 0, Rg = 0.1 Q, Voo =20 V.

PRODUCTION DATA information is current as of

.
publication date. Products conform to specifications 1/
per the terms of Texas Instruments standard warranty. TEXAS

F p g does not ily include
testing of all the parameters. Y INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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BDW83, BDW83A, BDW83B, BDW83C, BDW83D
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BDW83 45
Collect it BDW83A 60
Virceo © Td""em' ner lc= 30mA  Ig=0 (see Note 5) BDW83B 80 v
reakdown voltage BOWS3G 100
BDW83D 120
Voe= 30V Ig=0 BDW83 1
) Veg= 30V Ig=0 BDWB83A 1
Collector-emitts
o ‘: ": or re";" er Vee= 40V Ig=0 BDW83B 1 mA
cutolt curre Vee= 50V Ig=0 BDWS3C 1
Vee= 60V lg=0 BDW83D 1
Veg= 46V Ig=0 BDW83 05
Vog= 60V Ig=0 BDWS83A 0.5
Veg= 80V Ig=0 BDWS83B 0.5
Veg=100V  Ig=0 BDW83C 0.5
Collector cut-off Veg =120V lg=0 BDW83D 0.5
lceo mA
current Veg= 45V lg=0 T =150°C BDWS83 5
Veg= 60V Ig=0 Tg =150°C BDW83A 5
Veg= 80V  Ig=0 To = 150°C BDW83B 5
Veg=100V  Ig=0 Tc =150°C BDW83C 5
Veg=120V  Ig=0 Te = 150°C BDW83D 5
Emitter cut-off
| Vegg= 5V Ic=0 2 A
EBO current €8 ¢ m
Forward current Veg= 3V Ic= 6A 750 20000
h, Notes 5 and 6,
FE transfer ratio Vee= 3V lc=15A (see Notes 5 and 6) 100
Base-emitter
Vv = = .
BE(on) voltage Vee 3V Ic= 6A (see Notes 5 and 6) 25 \
v Collector-emitter lg= 12mA Ic= 6A ( Notos 5 and 6 25 v
CE(sa)  saturation voltage Ig= 150 mA lc=15A see Notes 5 and 6) 4
v Parallel diode = 15A e =0 a5 v
EC forward voltage E= 8= ’
NOTES: 5. These p must be d using pulse techniques, t; = 300 ps, duty cycle < 2%.
6. These p must be d using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 0.83 | °CwW
Rgya  Junction to free air thermal resistance 357 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
ton Turn-o Ic=10A 'Bjon) = 40 MA YB(off) = -4C mA 0.2 us
tot Turn-off time Veg(of) =-4.2V R =3Q tp =20 ps, dc <2% us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BDW83, BDW83A, BDW83B, BDW83C, BDW83D
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCS140AG TCS140AH
70000 — > 20 T —
T.= -40°C 1 t, =300 ps, duty cycle <2%
[ T.= 25°C ] §= I, =1,/100

T, =100°C | s
£ V4 >
é L—"] J <\ § 15
& 10000 =
Q - NG -4
£ — S 2
3 = 7 AN @ B7
s v
= j ™ g 10 L 2
i} A1 £ /i// ]
§ P H T D
~ 1000 ] I
‘w § _-/<><)\\
ra % 0.5

Q IS NN
= N \\\ T = -40°C
Vee = 3V u [ Te= 25°C]
t, =300 ps, duty cycle < 2% > N T, =100°C
100 — . . 0 o
05 1.0 10 20 05 1.0 10 20
I, - Collector Current - A I - Collector Current - A
Figure 1. Figure 2.

BASE-EMITTER SATURATION VOLTAGE

vs
COLLECTOR CURRENT Tos140M
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Figure 3.
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BDW83, BDW83A, BDW83B, BDW83C, BDW83D
LiICON POWER DARLINGTONS

NPN S

AUGUST 1978 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS140AB
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Figure 4.
THERMAL INFORMATION
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Figure 5.
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BDW84, BDW84A, BDW84B, BDW84C, BDW84D
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

® Designed for Complementary Use with

SOT-93 PACKAGE
ggwggbanwaaA, BDW83B, BDW83C and Ok viEw)
7
150 W at 25°C Case Temperature B ——
15 A Continuous Collector Current
He— LY

Minimum hpg of 750 at3V, 6 A

EC———"13
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

BDW84 -45

BDW84A -60
Collector-base voltage (Ig = 0) BDW84B Veeo -80 \

BDW84C -100

BDW84D -120

BDws4 -45

BDWB84A -60
Collector-emitter voltage (lg = 0) (see Note 1) BDW84B Vceo -80 A

BDW84C -100

BDW84D -120
Emitter-base voltage Vego -5 v
Continuous collector current Ic -15 A
Continuous base current Ig -0.5 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Prot 150 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 35 w
Unclamped inductive load energy (see Note 4) %LIc? 100 mJ
Operating junction temperature range T -65 to +150 °C
Operating temperature range Teig -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C

NOTES: 1. These values apply when the base-emitter diode is open circuited.
2. Derate linearly to 150°C case temperature at the rate of 1.2 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, g = -5 mA, Rgg = 100 Q,

Vgg(ofy = 0, Rg = 0.1 © Voo = -20 V.

PRODUCTION DATA information is current as of '.
publication date. Products conform to specifications b
per the terms of Texas Instruments standard warranty. TEXAS

Pr p ing does not ily include
testing of all the parameters. v lNSTRUMENTS

Copyright © 1995 Texas Instruments Limited
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BDw84, BDW84A, BDW84B, BDW84C, BDW84D
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BDW84 -45
Collector-emitter BDWB4A €
V(BR)CEO breakdown voltage Ic= -30mA lg=0 (see Note 5) BDW84B -80 \
BDW84C -100
BDW84D -120
Veg= 30V Ig=0 BDWa4 B
, Vge= -30V  Ig=0 BDW84A -1
Iceo S;"j:'z;ig:‘er Vee= 40V Ig=0 BDWa4B a4 | ma
Veg= 50V Ig=0 BDW84C -1
Vee= 60V Ig=0 BDW84D -1
Veg= 45V Ig=0 BDW84 05
Veg= 60V lg=0 BDW84A 0.5
Veg= 80V Ig=0 BDW84B 0.5
Vgg=-100V  Ig=0 BDW84C 05
Collector cut-off Veg=-120V le=0 BDW84D -0.5
lcBo mA
current Veg= -45V lg=0 Tc =150°C BDWs84 -5
Veg= 60V Ig=0 Te =150°C BDW84A 5
Veg= 80V  Ig=0 Tg = 150°C BDW84B -5
Veg=-100V  Ig=0 Tc = 150°C BDW84C 5
Veg=-120V =0 T =150°C BDW84D -5
g0 Emitter cut-off Vep= BV =0 2 mA
current
e Forward cu.rrent Vee= -3V lc= -6A (see Notes 5 and ) 750 20000
transfer ratio Veg= -3V lc=-15A 100
Base-emitter
VBE(on) voltage Vee= -3V Ic= -6A (see Notes 5 and 6) -2.5 \
Voe(say Collect_or-emltter lg= -12mA  Ic= -6A (see Notes 5 and 6) -2.5 v
saturation voltage lg= -150mA  Ig=-15A -4
Parallel diode
Vee forward voltage fe= -15A s =0 35 v
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 0.83 | °C/W
Rgja  Junction to free air thermal resistance 357 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
ton Turn-on time Ic=-10A Ig(on) = -40 MA I8(off) = 40 MA 0.9 us
ot Turn-off time Vegpfy =42V R .=3Q tp =20 ps, dc < 2% 7 us

* Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BDW84, BDW84A, BDW84B, BDW84C, BDW84D
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

h, - Typical DC Current Gain

TYPICAL DC CURRENT GAIN

TYPICAL CHARACTERISTICS

COLLECTOR-EMITTER SATURATION VOLTAGE

vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
10000 L S S — L
T, = -40°C] A t, =300 ps, duty cycle < 2% /
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t, =300 s, duty cycle <2% d NT, = 100°C
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I, - Collector Current - A I, - Collector Current - A
Figure 1. Figure 2.

Ve (e - Base-Emitter Saturation Voltage - V
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Figure 3.
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BDW84, BDW84A, BDW84B, BDW84C, BDW84D
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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THERMAL iINFORMATION
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BDW93, BDW93A, BDW93B, BDW93C
NPN SILICON POWER DARLINGTONS

SEPTEMBER 1993 - REVISED MAY 1995

® Designed for Complementary Use with
BDW94, BDW94A, BDW94B and BDW94C

T0-220 PACKAGE

(TOP VIEW)
80 W at 25°C Case Temperature
12 A Continuous Collector Current BC—————— |1
Minimum hgg of 750 at3V, 5 A (o e— () O
EC———— |3
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BDW93 45
BDW93A 60
Coll -b It: le= \%
ollector-base voltage (Ig = 0) BDW93B Veeo 80
BDW93C 100
BDW93 45
BDW93A 60
il -emitter voltage (Ig = 0 \
Collector-emitt ge (Ig=0) BDWo3B Veeo 80
BDW93C 100
Emitter-base voltage Veso 5 v
Continuous collector current [ 12 A
Continuous base current Ig 0.3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 1) Pot 80 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 2) Piot 2 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C

NOTES: 1. Derate linearly to 150°C case temperature at the rate of 0.64 W/°C.
2. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.

PRODUCTION DATA information is current as of o
publication date. Products conform to specifications 1
per the terms of Texas Instruments standard warranty.

F p g does not ily include lNSr EI¥AS
testing of all the parameters. R MENTS

Copyright © 1995 Texas Instruments Limited
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BDW93, BDW93A, BDW93B, BDW93C
NPN SILICON POWER DARLINGTONS

SEPTEMBER 1993 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BDWO93 45
Collector-emitter BDW93A 60
Vv lo= lg=0 Note 3 \
(BRICEO b reakdown voltage o =100mA 8 (see Note 3) BDW93B 80
BDW93C 100
Veg= 40V Ig=0 BDW93 i
Collector-emitter Veg= 60V Ig=0 BDW93A 1
Iceo mA
cut-off current Veg= 80V Ig=0 BDW93B 1
Veg= 80V  Ig=0 BDW93C 1
Veg= 46V 1z=0 BDW93 0.1
Veg= 60V Ig=0 BDW93A 0.1
Veg= 80V Ig=0 BDW93B 0.1
Collector cut-off Veg =100V le=0 BDW93C 0.1
lceo mA
current Veg= 45V lg=0 Te = 150°C BDW93 5
Veg= 60V =0 Tc = 150°C BDW93A 5
Vog= 80V  Ig=0 Te = 150°C BDW93B 5
Veg=100V  Ig=0 Tg = 150°C BDW93C 5
Emitter cut-off
! Veg= 5V Ic=0 2 A
EBO current £8 ¢ m
Vee= 3V Ic= 38A 7000
F d t
hre “:l:; r:‘:i:e" Veg= 3V Ig= 10A (see Notes 3 and 4) 100
Veg= 3V Ig= 5A 750 20000
Collector-emitter lg= 20mA lc= 5A 2
V N d 4, \
CEGa)  saturation voltage lg= 100 mA Ic= 10A (see Notes 3 and 4) 3
Base-emitter lg= 20mA lc= 5A 25
V Notes 3 and 4 \
BE(saY  saturation voltage Ig= 100mA  Ic= 10A (see Notes 3 and 4) 4
Parallel diode lg= 5A Ig=0 2
Vec v
forward voltage le= 10A Ilg=0 4
NOTES: 3. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.56 | °C/W
Rgya  Junction to free air thermal resistance 62.5 | °C/W
i
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BDW93, BDW93A, BDW93B, BDW93C
NPN SILICON POWER DARLINGTONS

SEPTEMBER 1993 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCS130AE TCS130AG
50000 s 30 T
T, = -40°C ' tp =300 ps, duty cycle <2%
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| Ve = 3V ¥ N T, = 25°C
t, =300 ps, duty cycle <2% > T.=100°C
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05 1.0 10 20 05 1.0 10 20
I - Collector Current - A Io - Collector Current - A
Figure 1. Figure 2.
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Figure 3.
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BDW93, BDW93A, BDW93B, BDW93C
NPN SILICON POWER DARLINGTONS

SEPTEMBER 1993 - REVISED MAY 1995

THERMAL INFORMATION

MAXIMUM POWER DISSIPATION
vs

CASE TEMPERATURE
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Figure 4.
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BDW94, BDW94A, BDW94B, BDW94C
PNP SILICON POWER DARLINGTONS

SEPTEMBER 1993 - REVISED MAY 1995

® Designed for Complementary Use with
BDW93, BDW93A, BDW93B and BDW93C

80 W at 25°C Case Temperature
12 A Continuous Collector Current

® Minimum hgg 0of 750at3V,5A

B———— |1

T0-220 PACKAGE
(TOP VIEW)

cc————— 1@

EC——— |3

O

Pin 2 is in electrical contact with the mounting base.

MDTRAG
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BDW94 45
BDWO94A -60
Collector-ba It lg= Vi \
ctor-base voltage (Ig = 0) BDW94B cBO 80
BDW94C -100
BDW94 -45
BDW94A -60
Collector-emitt It Ig= V, \4
ollector-emitter voltage (Ig = 0) BDW94B CEO .80
BDW94C -100
Emitter-base voltage Veso -5 \
Continuous collector current [ -12 A
Continuous base current Ig -0.3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 1) Plot 80 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 2) Piot 2 W
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C

NOTES: 1. Derate linearly to 150°C case temperature at the rate of 0.64 W/°C.

2. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.

PRODUCTION DATA information is current as of

.
publication date. Products conform to specifications %
per the terms of Texas Instruments standard warranty. TEXAS

F p ing does not ily include
testing of all the parameters. ler RUMENTS

Copyright © 1995 Texas Instruments Limited
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BDW94, BDW94A, BDW94B, BDW94C
PNP SILICON POWER DARLINGTONS

SEPTEMBER 1993 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BDW94 -45
Collector-emitter BDWY4A -60
\ Ic =-100 Ig=0 Note 3, \4
(BRICEO  proakdown voltage | © mA- ls (see Note 3) BDW94B -80
BDW94C -100
Veg= 40V Ig=0 BDW94 B
Coliector-emitter Veg= -60V Ig=0 BDW94A -1
lceo mA
cut-off current Veg= -80V Ig=0 BDW94B -1
Veg= 80V Ig=0 BDW94C -1
Veg= 45V Ig=0 BDW94 01
Veg= 60V Ig=0 BDW94A -0.1
Veg= -80V  Ig=0 BDW94B -0.1
Collector cut-off Veg=-100V  Ig=0 BDW94C 0.1
Iceo mA
current Veg= -45V lg=0 Tc=150°C BDW94 -5
Veg= 60V Ig=0 Te = 150°C BDW94A -5
Veg= -80V  Ig=0 Tg = 150°C BDW94B -5
Veg=-100V  Ig=0 Te = 150°C BDW94C 5
Emitter cut-off
I Vegg= -5V lc= -2 mA
EBO current E8 5 c=0
Vee= -3V Ic= -3A 1000
Forward current
hee o raﬁoe" Vog= -8V Ig=-10A (see Notes3and 4) 100
Veg= 8V Ig= -5A 750 20000
Collector-emitter lg= 20mA = -5A -2
\ . ee Notes 3 and 4, \Y
CE(s2)  saturation voltage lg=-100mA  Ic= -10A e os 3 and 4) -3
Base-emitter lg= 20mA  Ic= -5A -2.5
\ Notes 3 and 4, \
BEG2)  saturation voltage lg=-100mA o= -10A (see Notes 3 and 4) -4
Parallel diode lg = 5A lg=0 -2
Vee v
forward voltage lg= -10A lg=0 -4
NOTES: 3. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.56 | °C/W
Rgya  Junction to free air thermal resistance 625 [ °C/W
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BDW94, BDW94A, BDW94B, BDW94C
PNP SILICON POWER DARLINGTONS

SEPTEMBER 1993 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
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Figure 1. Figure 2.
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Figure 3.
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BDW94, BDW94A, BDW94B, BDW94C
PNP SILICON POWER DARLINGTONS

SEPTEMBER 1993 - REVISED MAY 1995

P, - Maximum Power Dissipation - W
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THERMAL INFORMATION
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vs
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Figure 4.
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BDX33, BDX33A, BDX33B, BDX33C, BDX33D
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

® Designed for Complementary Use with
BDX34, BDX34A, BDX34B, BDX34C and

TO-220 PACKAGE

BDX34D (TOP VIEW)
70 W at 25°C Case Temperature I
B 1
10 A Continuous Collector Current O
Cc ®
® Minimum hgg of 750 at3V, 3 A Ec— 3
' a —
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BDX33 45
BDX33A 60
Collector-base voltage (Ig = 0) BDX33B Veeo 80 \
BDX33C 100
BDX33D 120
BDX33 45
BDX33A 60
Collector-emitter voltage (Ig = 0) BDX33B Veeo 80 \
BDX33C 100
BDX33D 120
Emitter-base voltage Vero 5 v
Continuous collector current Ic 10 A
Continuous base current Ig 0.3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 1) Prot 70 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 2) Pt 2 w
Operating free air temperature range Ty -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C

NOTES: 1. Derate linearly to 150°C case temperature at the rate of 0.56 W/°C.
2. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.

publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.

F p g does not ily include lNS'l:r EXAS
testing of all the parameters. RUMENTS

PRODUCTION DATA information is current as of %

Copyright © 1995 Texas Instruments Limited
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BDX33,

BDX33A, BDX33B, BDX33C, BDX33D

NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BDX33 45
§ BDX33A 60
Vgrceo Er"e":gz;:':g‘lgge o= 100mA  Ig=0 (see Note 3) BDX338 80 v
BDX33C 100
BDX33D 120
Vee= 30V I5=0 BDX33 0.5
Vgg= 30V Ig=0 BDX33A 0.5
Veg= 40V Ig=0 BDX33B 0.5
Vee= 50V Ig=0 BDX33C 0.5
Ieeo Collector-emitter Vee= 60V Ig=0 BDX33D 0.5 mA
cut-off current Vee= 30V Ig=0 Tc=100°C BDX33 10
Vee= 30V Ig=0 Tc =100°C BDX33A 10
Vgg= 40V Ig=0 Te = 100°C BDX33B 10
Veg= 50V Ig=0 Tc =100°C BDX33C 10
Veg= 60V Ig=0 Te = 100°C BDX33D 10
Vog= 45V Ig=0 BDX33 1
Veg= 60V Ig=0 BDX33A 1
Veg= 80V Ig=0 BDX33B 1
Veg=100V  Ig=0 BDX33C 1
Collector cut-off Veg =120V lg=0 BDX33D 1
lceo mA
current Vep= 45V lg=0 Tc = 100°C BDX33 5
Veg= 60V lg=0 Tc =100°C BDX33A 5
Veg= 80V Ig=0 Tc = 100°C BDX33B 5
Veg=100V  Ig=0 Te =100°C BDX33C 5
Vep =120V le=0 T =100°C BDX33D 5
| Emitter cut-off Veee 5V e =0 10 mA
EBO  current E8 ¢
Vee= 3V Ig=4A BDX33 750
Forward current Veg= 3V lc=4A BDX33A 750
hrg wransfer ratio Veg= 3V Ic=3A (see Notes 3and 4) BDX33B 750
Veg= 3V Ig=3A BDX33C 750
Veg= 3V Ig=3A BDX33D 750
Vee= 3V Ig=4A BDX33 25
Base-emilter Veg= 3V Ig=4A BDX33A 2.5
VBE(on) voltage Vee= 3V Ilc=3A (see Notes 3and 4) BDX33B 2.5 \
Vee= 3V Ig=3A BDX33C 2.5
Veg= 3V Ig=3A ) BDX33D 2.5
lg= 8mA lc=4A BDX33 25
’ lg= 8mA  Ig=4A BDX33A 25
Collector-emitter
VeE(sat) . lg= 6mA lc=3A (see Notes 3and 4) BDX33B 25 Vv
saturation voltage
lg= 6mMA  Ic=3A BDX33C 25
lg= 6mA Ic=3A BDX33D 25
Veo Paraliel diode e = 8 A g =0 4 v
forward voltage
NOTES: 3. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
*
TEXAS
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BDX33, BDX33A, BDX33B, BDX33C, BDX33D
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

thermal characteristics

PARAMETER MIN | TYP | MAX| UNIT
Rgyc  Junction to case thermal resistance 1.78 | °C/W
Rgja  Junction to free air thermal resistance 625 [ °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN | TYP | MAX | UNIT
ton Turn-on time Ic=3A Ig(on) = 12 MA IB(off) = 12 MA 1 us
tott Turn-off time Vgt =-3.5V R.=10Q tp=20ps, dc<2% 5 us
t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
{i’
TEXAS
5-93
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BDX33, BDX33A, BDX33B, BDX33C, BDX33D
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCS130AF TCS130AH
50000 e 5 20— . .
7 T.= -40°C ]| ' t, =300ps, duty cycle < 2%
T,= 25°C ] & I, =1,/100
c 7, T, =100°C | 3
& 10000 =7 H
S 7 8 15
= 3
5 SN T /
o = 7 X @
8 ol 4 AN 2
® = N E
é 1000 1] TN ¥ L
= g 10 — < v
: i Hr—e=
s | /< \Tc = -40°C
Lv,= 3V H / N T,= 25°C
t, =300 ps, duty cycle <2% > L 1T N - =100°C
100 ‘ . 05 AN
0.5 10 10 0.5 1.0 10
I, - Collector Current - A I - Collector Current - A
Figure 1. Figure 2.

BASE-EMITTER SATURATION VOLTAGE

vs
COLLECTOR CURRENT
30 e TCS130A
> T.= -40°C
é’ Te= 25"0\
% 25 | Te=100°Cy
>
V]
c
) VI
B L. Y
2 2 7
@ \s/;///
£ || ;/ e
& s -
i
m |
5 10
S Iy =1,/100
t, =300ps, duty cycle <2%
o5l 1 L .
05 1.0 10

I¢ - Collector Current - A

Figure 3.
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BDX33, BDX33A, BDX33B, BDX33C, BDX33D
NPN SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

P, - Maximum Power Dissipation - W
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THERMAL INFORMATION
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vs
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Figure 4.
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BDX34, BDX34A, BDX34B, BDX34C, BDX34D
PNP SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

® Designed for Complementary Use with
BDX33, BDX33A, BDX33B, BDX33C and

BDX33D
® 70 W at 25°C Case Temperature
10 A Continuous Collector Current

® Minimum hgg of 750at3V,3 A

TO-220 PACKAGE
(TOP VIEW)

[ e—— (O]
EC———— |3

A
B——— |1

O

Pin 2 is in electrical contact with the mounting base.

MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BDX34 -45
BDX34A -60
Collector-base voltage (Ig = 0) BDX34B Veeo -80 \
BDX34C -100
BDX34D -120
BDX34 -45
BDX34A -60
Collector-emitter voltage (Ig = 0) BDX34B Veeo -80 \%
BDX34C -100
BDX34D -120
Emitter-base voltage VeBo -5 v
Continuous collector current Ic -10 A
Continuous base current Ig -0.3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 1) Piot 70 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 2) Piot 2 w
Operating free air temperature range Ty -65 to +150 °C
Storage temperature range Ts(g -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C
NOTES: 1. Derate linearly to 150°C case temperature at the rate of 0.56 W/°C.
2. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
PRODUCTION DATA information is current as of o Copyright © 1995 Texas Instruments Limited
publication date. Products conform to specifications b
per the terms of Texas Ir:jsol:;m:&!s standard w?m:n(t‘y. TEXAS
iesﬁng of all the paran;'eters. 1y neluce INST RUMENTS 5-97



BDX34, BDX34A, BDX34B, BDX34C, BDX34D

PNP SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX [ UNIT
BDX34 -45
. BDX34A -60
Vmceo gzﬁzﬁmv::gge Ig= -100mA  Ig=0 (see Note 3) BDX34B -80 v
BDX34C -100
BDX34D -120
Vee= 30V 15=0 BDX34 05
Veg= -30V  Ig=0 BDX34A 0.5
Veg= -40V  Ig=0 BDX34B -0.5
Vee= -50V  Ig=0 BDX34C 0.5
| Collector-emitter Veg= -60V lg=0 BDX34D -0.5 mA
CEO  cut-off current Veg= -30V  Ig=0 Tc =100°C BDX34 -10
Veg= -30V  Ig=0 Te = 100°C BDX34A -10
Vee= 40V Ig=0 T¢ = 100°C BDX34B -10
Vge= 50V Ig=0 To = 100°C BDX34C -10
Vee= 60V Ig=0 Te = 100°C BDX34D -10
Veg= 46V =0 BDX34 B
Veg= -60V  lg=0 BDX34A -1
Veg= -80V  Ig=0 BDX34B -1
Veg=-100V  Ig=0 BDX34C -1
Collector cut-off Veg=-120V  Ig=0 BDX34D -1
lceo mA
current Veg= -45V lg=0 Tc =100°C BDX34 -5
Veg= 60V Ig=0 T = 100°C BDX34A 5
Veg= -80V  Iz=0 Te = 100°C BDX34B -5
Veg=-100V  Ig=0 Te = 100°C BDX34C 5
Vgg=-120V  lg=0 To = 100°C BDX34D 5
leso Emitter cut-off Veg= 5V =0 10 mA
current
Vee= -3V Ig=-4A BDX34 750
Forward current Veg= -3V Ig=-4A BDX34A 750
hee transfer ratio Veg= -3V lc=-3A (see Notes 3and 4) BDX34B 750
Veg= -3V Ig=-3A BDX34C 750
Vge= -3V Ig=-3A BDX34D 750
Vee= -3V Ig=-4A BDX34 25
Base-emitter Vee= -3V Ig=-4A BDX34A 25
VeE(on) votage Veg= -3V Ig=-3A (see Notes 3 and 4)  BDX34B 2.5 v
Vee= -3V Ig=-3A BDX34C 2.5
Veg= -3V Ig=-3A BDX34D 25
lg= -8mA lc=-4A BDX34 -2.5
Collector-emitter lg= BmA lg=-4A BDX34A 25
VCE(saz) . lg=  -6mA Ilc=-3A (see Notes 3 and 4) BDX34B -2.5 \
saturation voltage
lg= -6mA lc=-3A BDX34C -2.5
lg= -6mA lc=-3A BDX34D -2.5
Parallel diode
Vec forward voitage le = BA lg =0 “ v
NOTES: 3. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
{f
{f TEXAS
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BDX34, BDX34A, BDX34B, BDX34C, BDX34D
PNP SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

thermal characteristics

PARAMETER MIN TYP | MAX UNIT
Rgyc  Junction to case thermal resistance 1.78 °C/W
Rgya  Junction to free air thermal resistance 625 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T . MIN | TYP | MAX| UNIT
ton Turn-on time lc=-3A IB(on) = -12 MA IB(oty = 12 MA 1 us
toff Turn-off time VBE(ofi) =3-5V R =10Q tp =20 ps, dc <2% 5 us
t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
:i
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BDX34, BDX34A, BDX34B, BDX34C, BDX34D
PNP SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCSlGSAF TCS135AH
50000 r— > 20
7 Te= -40 c o t = 300 |.|s, duty cycle < 2%
/T— 25°C | > Ig =1./100
-E / / T, =100°C | E /
G 10000 - H /
E yay E 1.5 1
£ 777 3
-] 77 k-]
° i 775 &
a o am— £ / /
% A ™~ £
e T —t \\\\ ul / /
2 1000 F—— = \ 2 e 74
B ° .
w - N % ——*/ /\
4 AN -
AN Q _———/ \\ o
- — / N Te = -40°C
| Vee = 3V & |4 N T,= 25°C
t, =300 s, duty cycle < 2% > o \T =100°C
100 | T | -0.5 |c|1||
-0-5 1.0 -10 -0-5 -1-0 -10
I - Collector Current - A I; - Collector Current - A
Figure 1. Figure 2.
BASE-EMITTER SATURATION VOLTAGE
Vs
COLLECTOR CURRENT
3.0 ——— TCS135AJ
> T, = -40°C
.i'., T,= 25°C
8 T, =100°C \
3 25 \
>
5 4
5 1/
5 20 [ 4/
& ]
5 | ;/
E -1-5 == ]
é —/
o LT
3 -0
B I, = I./100
t, =300 ps, duty cycle <2%
oslLl L 111 I I
-0-5 -1.0 -10
I - Collector Current - A
Figure 3.
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BDX34, BDX34A, BDX34B, BDX34C, BDX34D
PNP SILICON POWER DARLINGTONS

AUGUST 1993 - REVISED MAY 1995

P, - Maximum Power Dissipation - W
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THERMAL INFORMATION

MAXIMUM POWER DISSIPATION
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Figure 4.
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BDX53, BDX53A, BDX53B, BDX53C
NPN SILICON POWER DARLINGTONS

MAY 1989 - REVISED MAY 1995

® Designed for Complementary Use with

BDX54, BDX54A, BDX54B and BDX54C T0-220 PACKAGE
(TOP VIEW)

60 W at 25°C Case Temperature

8 A Continuous Collector Current Be———— |1

Minimum hgg of 750 at3V,3 A

=1 O

s —
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BDX53 45
Collector-base voltage (Ig = 0) Sgigzg Veeo Zg v
BDX53C 100
BDX53 45
Collector-emitter voltage (Ig = 0) sgizgg Veeo gg \
BDX53C 100
Emitter-base voltage Vego 5 v
Continuous collector current Ic 8 A
Continuous base current I 0.2 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 1) Piot 60 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 2) Piot 2 w
Operating junction temperature range T -65 to +150 °C
Operating temperature range Tstg -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C

NOTES: 1. Derate linearly to 150°C case temperature at the rate of 0.48 W/°C.
2. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
P ion p ing does not ily include
testing of all the parameters.

Copyright © 1995 Texas Instruments Limited
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BDX53, BDX53A, BDX53B, BDX53C
NPN SILICON POWER DARLINGTONS

MAY 1989 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BDX53 45
Collector-emitter BDX53A 60
= = Note 3 \
Viericeo breakdown voltage o= 100mA ls=0 (see Note 3) BDX53B 80
BDX53C 100
Voe= 30V Ig=0 BDX53 05
Collector-emitter Vee= 30V Ig=0 BDX53A 0.5
lceo mA
cut-off current Vee= 40V Ig=0 BDX53B 0.5
Veg= 50V Ig=0 BDX53C 0.5
Veg= 46V Ig=0 BDX53 0.2
Collector cut-off Veg= 60V le=0 BDX53A 0.2
lcBo mA
current Veg= 80V lg=0 BDX53B 0.2
Vgg=100V  1g=0 BDX53C 0.2
Emitter cut-off
| Vgg = = 2 A
EBO current E8 SV lo=0 m
h Forward current v 3V 1g=3A (see Notes 3 and 4) 750
FE transfer ratio Ce= c= s 3an
Base-emitter
V = = X \
BE(Sa)  gaturation voltage g 12mA Ic=3A (see Notes 3 and 4) 2.5
v Collector-emitter lg= 12mA  Ic=3A (see Notes 3 and 4) 2 v
CEsal  saturation voltage B= m c= see
Parallel diode
\ lg= 3A Ig=0 25 "
EC forward voltage E 8
NOTES: 3. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 2.08 | °C/W
Rgya  Junction to free air thermal resistance 625 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS t MIN TYP | MAX | UNIT
ton Turn-on time Ic=3A Igon) = 12 MA Ipoy = -12 MA 1 ps
toft Turn-off time VeE(f) =-4.5V R =10Q tp=20ps, dc<2% 5 i

1 Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.

P Texas
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BDX53, BDX53A, BDX53B, BDX53C
NPN SILICON POWER DARLINGTONS

MAY 1989 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
40000 R0 > 30— . TCS120AH
T, = -40°C ' t, =300 ps, duty cycle <2%
A, T.= 25°C | §* I, =1,/100
| T, =100°C S 25
'5:10000 = = ’,,A/ z
2 y 4 P
g e N !
3 7 AN
8 £ ¥
9 N w
£ 1000 %
N S 10 =
: ==
< N o 1T \
s 05 T N, = a00c
LV = 3V g NN, = 25°C
t, =300 ps, duty cycle <2% > INT, = 100°C
100 0 ] | -}
0.5 10 10 05 10 10
I, - Collector Current - A I, - Collector Current - A
Figure 1. Figure 2.

BASE-EMITTER SATURATION VOLTAGE
Vs

COLLECTOR CURRENT
20 TCS120A

= -40°C
T.= zs=c\
25 | Te=100C

N

QL
AN

2.0 N 1 / /]
s
15 ——— -
| —)

AT

1.0

V,,E(g,) - Base-Emitter Saturation Voltage - V

Iy =1,/100
t, =300 ps, duty cycle <2%
| |

05 L L !
05 10 10

I - Collector Current - A

Figure 3.
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BDX53, BDX53A, BDX53B, BDX53C
NPN SILICON POWER DARLINGTONS

MAY 1989 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
SAS120AD
100 T—r—TTTTT
;, DC Operation
Gt,=300ps, ]
d=0.1=10%
<
E 10 X
£ 7
o N
8 4
]
8 \
Lo 10
BDX53
BDX53A
BDX53B
BDX53C
01
1.0 10 100 1000
V. - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
Vs
CASE TEMPERATURE
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80
2 70
60
o 50 N
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5 40
c N
E
30 \\
" 20 \
o® \
10 >
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T, - Case Temperature - °C

Figure 5.
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BDX54, BDX54A, BDX54B, BDX54C
PNP SILICON POWER DARLINGTONS

MAY 1989 - REVISED MAY 1995

® Designed for Complementary Use with
BDX53, BDX53A, BDX53B and BDX53C

60 W at 25°C Case Temperature
8 A Continuous Collector Current

Minimum hgg of 750 at3V, 3 A

TO-220 PACKAGE
(TOP VIEW)

BC 4 1
C———1®

EC————— |3

O

/AN
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BDX54 -45
BDX54A -60
Collector-base voltage (ig = 0] A
ol s ge (lg = 0) BDX54B Veeo 80
BDX54C -100
BDX54 -45
BDX54A -60
Coll -emi | Ig= \
ollector-emitter voltage (I = 0) BDX548 Vceo .80
BDX54C -100
Emitter-base voltage Vepso -5 \
Continuous collector current Ic -8 A
Continuous base current Ig -0.2 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 1) Piot 60 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 2) Piot 2 w
Operating junction temperature range T -65to +150 °C
Operating temperature range Tetg -65 to +150 °C
Operating free-air temperature range Ta -65 to +150 °C

NOTES: 1. Derate linearly to 150°C case temperature at the rate of 0.48 W/°C.
2. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.

PRODUCTION DATA information is current as of

o,
publication date. Products conform to specifications %
Eer the germs of Tex_as Instruments standard warranty. TEXAS

Copyright © 1995 Texas Instruments Limited

F p g does not ily include
testing of all the parameters. Y lNSTRUMENTS
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BDX54, BDX54A, BDX54B, BDX54C

PNP SILICON POWER DARLINGTONS

MAY 1989 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
BDX54 -45
Collector-emitter BDX54A -60
= - = Note 3 \
Visriceo breakdown voltage o 100 mA ls=0 (see Note 3) BDX54B -80
BDX54C -100
Vee= 30V Ig=0 BDX54 05
Collector-emitter Veg= -30V lg=0 BDX54A -0.5
lceo mA
cut-off current Vee= -40V lg=0 BDX54B -0.5
Vee= -50V  Ig=0 BDX54C -0.5
Veg= 45V Ig=0 BDX54 0.2
Collector cut-off Veg= -60V le=0 BDX54A -0.2
Iceo mA
current Veg= 80V Ig=0 BDX54B 0.2
Veg=-100V  Ig=0 BDX54C 0.2
Emitter cut-off
! Vgg= -5V lc=0 -2 mA
EBO Ccurrent EB c
h Forward current v, 3V Ig=-3A Notes 3 and 4 750
FE  transfer ratio CE= c= (see )
Base-emitter
\ lg= -12mA lc=-3A Notes 3 and 4 -2.5 A
BE(Sa)  saturation voltage 8 m ¢ (see Notes 3 and 4)
v Collector-gmitter lg= -12mA  Ig=-3A (see Notes 3 and 4) 2 v
CE(sa)  saturation voltage 8= c=
Parallel diode
Vi lg= -3A g = -2.5 v
EC forward voltage E 3 B=0
NOTES: 3. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgsc  Junction to case thermal resistance 2.08 | °C/W
Rgja  Junction to free air thermal resistance 62.5 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS MIN TYP | MAX [ UNIT
ton Turn-on time Ic=-3A Ig(on) = -12 MA Ig(ofy = 12 MA 1 ys
toff Turn-off time Vee@f) = 4.2V R.=10Q tp =20 ps, dc<2% 5 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BDX54, BDX54A, BDX54B, BDX54C
PNP SILICON POWER DARLINGTONS

MAY 1989 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN

COLLECTOR-EMITTER SATURATION VOLTAGE

vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
40000 . ‘TCS1?5AG > 3.0 — i . TCS125AH
T, = -40°C - ' t, =300 ps, duty cycle <2%
T.= 25°C | gv I, =1./100
< 4 T.=100°C s 2.5
5 10000 i <
put = 2
5 ya. W J g 20
£ = AN 2
3 A P AN @
8 % il \\\\\\ 2 15 /
R L1 E
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t, =300 ps, duty cycle <2% > INT, = 100°C
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I - Collector Current - A I - Collector Current - A
Figure 1. Figure 2.
BASE-EMITTER SATURATION VOLTAGE
vs
COLLECTOR CURRENT
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BDX54, BDX54A, BDX54B, BDX54C
PNP SILICON POWER DARLINGTONS

MAY 1989 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS125AD

-100 T
DC Operation
7 t= 300 ps,
d=0.1=10%
<
£ 10 :
E VA
(3] N7
s
s
3 N
', <10
BDX54
BDX54A
BDX54B
BDX54C
-0-1
-1-0 -10 -100 -1000
V¢, - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
Vs
CASE TEMPERATURE
TIS120AB
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g_ 40 \
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Figure 5.
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TiP100, TIP101, TIP102
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

Designed for Complementary Use with
TIP105, TIP106 and TIP107

80 W at 25°C Case Temperature

8 A Continuous Collector Current

B;_;__1

TO-220 PACKAGE
(TOP VIEW)

Maximum Vcg(ap of 2.5 V atlc =8 A Cc ® O
EC————__ |3
W —
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

TIP100 60
Collector-base voltage (Ig = 0) TIP101 Veeo 80 \

TIP102 100

TIP100 60
Collector-emitter voltage (Ig = 0) TIP101 Veeo 80 \

TIP102 100
Emitter-base voltage Vego 5 \
Continuous collector current Ic 8 A
Peak collector current (see Note 1) lom 15 A
Continuous base current - 77 - g 1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 80 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) YLlc? 10 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds Ty 260 °C

NOTES: 1. This value applies for t, < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 0.64 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

VBE(of) = 0, Rg = 0.1Q, Vg =20 V.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Iggn) = 5 MA, Rpg = 100 Q,

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Production p! ing does not ily include
testing of all the parameters.
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TIP100, TIP101, TIP102
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
Collect it TIP100 60
VigRicED o coremiter Ic= 30 mA 15 =0 TIP101 80 v
breakdown voltage
(see Note 5) TIP102 100
Collector-emitt Vee= 30V Ig=0 TIP100 50
- T
ko o ;cfz ?m: © Veg= 40V lg=0 TIP101 5 | pA
cutott curren Veg = 50V lg=0 TIP102 50
Veg= 60V E=0 TIP100 50
I -
Icso S:’":m:" cut-off Veg= 80V le=0 TIP101 5 | pA
N
Vg =100V lg=0 TIP102 50
Emitter cut-off
| Vgg = =0 8 A
EBO current €8 5v e m
Forward current Veg= 4V Ic=3A 1000 20000
hee ) CE c (see Notes 5 and 6)
transfer ratio Veg= 4V Ic=8A 200
Collector-emitter lg= 6mA Ic=38A 2
V, N 5and 6 \
CE(sa)  saturation voltage lg= 80 mA Ic=8A (see Notes 5 and 6) 25
Base-emitter
\ Vee= 4V Ic=8A see Notes 5 and 6, 238 \
BE  yoltage CcE c ( ot )
Parallel diode
Vi lg= A lg=0 see Notes 5 and 6 35 \
EC forward voltage E 8 8 ¢ )
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN [ TYP | MAX [ UNIT
Rgyc  Junction to case thermal resistance 156 | °C/W
Rgya  Junction to free air thermal resistance 625 | °C/W
Coc Thermal capacitance of case 0.9 Jr°C
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
tg Delay time 35 ns
t Rise time ic=8A IB(on) = 80 MA Ig(otry = -80 MA 350 ns
ts Storage time VeE(oty =5V R =5Q tp =20 ps, dc <2% 1.8 us
t Fall time 2.45 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP100, TIP101, TIP102

NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

TYPICAL DC CURRENT GAIN

vs

TYPICAL CHARACTERISTICS

COLLECTOR-EMITTER SATURATION VOLTAGE

vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCS130AA TCS130AB
50000 —r—r) > 20— . T
7 Tc= -40°C ' t, =300 ps, duty cycle <2%
A T.= 25°C é» I, =1./100
c //// T. = 100°C s
& 10000 > H
5 Z E s
5 / A ®
(8] 1 / 7]
[$] ' -
=] o / — ﬁ
g /”/ N a Py
S 1000 = A 5 ‘o //
o g " =Xy
= g _———/%é
- __,_/ | < T,= -40°C
] L—t—1 N
VcE = 4V ¥ / \ Tc= 25°C
t, =300 ps, duty cycle <2% > LT \Tc =100°C
100 b—ts 1 . X 05
05 1.0 10 05 1.0 10
I - Collector Current - A I - Collector Current - A
Figure 1. Figure 2.
BASE-EMITTER SATURATION VOLTAGE
vs
COLLECTOR CURRENT
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Figure 3.
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TiP100, TIP101, TIP102

NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS130AA

100
5 t‘, =100 ps,
d=0.1=10%
t‘, = 1ms,

{ d=0.1=10%
<lt t,= 5ms,
£ 10 \ d=0.1=10%
g Vi DC Operation
3 N
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Ve - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
VS
CASE TEMPERATURE
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Figure 5.
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TIP105, TIP106, TIP107
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

® Designed for Complementary Use with

TIP100, TIP101 and TIP102
80 W at 25°C Case Temperature

8A Céntinuous Collector Current

Maximum Vgg(say of 25 Vatic =8 A

TO-220 PACKAGE
(TOP VIEW)

B———— |1
c————— 10
EC———— |3

O

A
Pin 2 is in electrical contact with the mounting base.
MDTRAG
absolute maximum ratings at 25°C case temperature (uniess otherwise noted)
RATING SYMBOL VALUE UNIT

TIP105 -60
Collector-base voltage (Ig = 0) TIP106 Veeo -80 \

TIP107 -100

TIP105 -60
Collector-emitter voltage (lg = 0) TIP106 Veeo -80 \

TIP107 -100
Emitter-base voltage Veso -5 \
Continuous collector current [ -8 A
Peak collector current (see Note 1) lem -15 A
Continuous base current Ig -1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 80 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) aLic? 10 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for t, < 0.3 ms, duty cycle < 10%.
Derate linearly to 150°C case temperature at the rate of 0.64 W/°C.

2.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igon) =

Vgg(of = 0, Rg = 0.1 @ Vg = -20 V.

-5 mA, Rgg =100 Q,

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
F ion p! ing does not ily include
testing of all the parameters.
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TiP105, TiP106, TIP107
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MiIN TYP | MAX | UNIT
Collector-emitter TIiP105 60
VIBRICED | akcdown voltage lc= -30mA lg=0 TIP106 -80 v
9 (see Note 5) TIP107 -100
Vee= -30V = -
1 Collector-emitter vCE = -0V :E = g I::gz :g A
CEO  cut-off current CE= 8= H
Vee= 50V Ig=0 TIP107 50
= - lg= TIP1 -5
Collector cut-off Vea= -0V =0 5 0
Iceo current Veg= -80V lg=0 TIP106 -50 pA
Vgg =-100 V g=0 TIP107 -50
Emitter cut-off
! = -5V Ic= -8 A
EBO current Ves s c=0 m
Forward current Veg= -4V lc=-3A 1000 20000
hy 5and 6
FE transfer ratio Veg= -4V lc=-8A (see Notes 5 and 6) 200
Collector-emitter lg=  -6mA Ic=-3A -2
\ 5 and 6, \
CE(sa)  saturation voltage lg= -80mA Ic=-8A (see Notes 5 and 6) 2.5
Base-emitter
\ Vo= -4V Ic=-8A ee Notes 5 and 6 -2.8 \
BE  yoltage cE c (see No )
Parallel diode
V lg= -8A Ig=0 Notes 5 and 6 -3.5 \
EC forward voltage E B (see Notes 5 and 6)
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 156 | °C/W
Rgya  Junction to free air thermal resistance 62.5 | °C/W
Ceoc Thermal capacitance of case 0.9 Jrc
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN [ TYP | MAX | UNIT
ty Delay time 35 ns
t Rise time lc=-8A IB(on) = -80 MA IB(otf) = 80 mMA 300 ns
ts Storage time Vee@f) =5V R .=5Q tp =20 ps, dc <2% 900 ns
t Fall ime 1.3 Hs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP105, TIP106, TIP107
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS
TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
50000 TCS135AA 20 TCS135A8
7 T.= -40°C ] o t, =300 ps, duty cycle <2%
Y, Tc= 25°C | o Iy =1./100
£ / / T, =100°C s
G 10000 7 5
E, I/ ya 7 g 15 .
H L L4 T
o —— /] 7 a
8 ~ L £ //
T A 7/ N ; 7
> 1000 s
0 = g -0 /<
< 8 MTL—" N
s —TT] T, = -40°C
Vee = -4V 3 ’,,—/ \\TZ = 25°C
t, =300 ps, duty cycle <2% 4 ] \1- =100°C
100 L | I ! _0'5 i ° L -
-0.5 -1-0 -10 -0-5 -1.0 -10
I - Collector Current - A I - Collector Current - A
Figure 1. Figure 2.

BASE-EMITTER SATURATION VOLTAGE

Vs
COLLECTOR CURRENT .
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o
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2 74
g §7i
3 2 =7
o
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E 45 A
w ——
! /
(7]
&
g -0
i
= g = 1,/100

t, =300 ps, duty cycle <2%
o5l L 111 ] !
-0-5 -1.0 -10

I, - Collector Current - A

Figure 3.
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TIP105, TIP106, TIP107
PNP SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
SAS135AA
-100
S t,=100 ps,
d=0.1=10%
t,= 1ms, ]
d=0.1=10% |
< - . t,= 5ms,
] -10 d=0.1=10%
g LYY > DC Operation
3 N
o
-]
ki N
2
3 \
' 10
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TIP106
TIP107
01
-1.0 -10 -100 -1000
V¢ - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
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Figure 5.
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TIP110, TIP111, TIP112
NPN SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

® Designed for Complementary Use with

TIP115, TIP116 and TIP117
50 W at 25°C Case Temperature
4 A Continuous Collector Current

Minimum hgg of 500 at4V, 2 A

TO-220 PACKAGE
(TOP VIEW)

B«'—.k_;__ 1
cc————— 1@

O

EC 3
s —
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

TIP110 60
Collector-base voltage (lg = 0) TIP111 Veeo 80 v

TIP112 100

TIP110 60
Collector-emitter voltage (Ig = 0) TIP111 Veeo 80 v

TIP112 100
Emitter-base voltage Vego 5 \
Continuous collector current [ 4 A
Peak collector current (see Note 1) lom 6 A
Continuous base current Ig 50 mA
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 50 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) Yellg 25 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tsig -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for tp < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 0.4 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igjon) = 5 MA, Rgg = 100 Q,

Vag(of) = 0, Rg = 0.1 Q, Ve = 20 V.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
P ion p ing does not include
testing of all the parameters.
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TIP110, TIP111, TIP112
NPN SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN [ TYP | MAX | UNIT
Catleat " TIP110 60
VigRiceo b° ek°d°' em :' lc= 30 mA 15=0 TIP11 80 v
reakdown voltage | (see Note 5) TIP112 100
Collect tor Vee= 30V lg=0 TIP110 2
lceo °t z; °'"em't © Vog= 40V lg=0 TIP111 2 mA
cutrot curren Veg= 50V lg=0 TIP112 2
Vog= 60V e=0 TIP110 1
Collec -off
leso Curren't” ot Vep= 80V le=0 TIP114 1] ma
Veg =100V lg=0 TIP112 1
Emitter cut-off
| Vegg= 5V Ic=0 2 mA
EBO  Gcurrent EB c
Fi d t Veg= 4V lc=1A 1000
hee orward curren CE ¢ (see Notes 5 and 6)
transfer ratio Vee= 4V Ic=2A 500
Collector-emitt
Voray oo emiter ls= 8mA l=2A (see Notes 5 and 6) 25 | v
saturation voltage
Base-emittt
Vg ooeemilier Vog= 4V Ic=2A (see Notes 5 and 6) 28 | v
voltage
Parallel diode
Vv lg= 4A lg=0 see Notes 5 and 6, 3.5 \"
EC forward voltage E B ¢ )
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
ton Turn-on time Ic=2A Ig(on) = 8 MA Ig(off) = -8 MA 2.6 us
Yot Turn-off time VBE(of) =5 V R =15Q tp =20 ps, dc < 2% 45 ps

1 Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.

Q’ TEXAS
5-120 INSTRUMENTS




TIP110, TIP111, TIP112
NPN SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

h, - Typical DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
20000 TCS110AA 20 . . TCS110AB
= .4o° >. t, =300 ps, duty cycle <2%
10000 T = 25°C §= Iy =1,/100
A Te= 1oo°c 3
77 > //
V4 N 15 /
L AN .
/ N 7
\ g 1.0 = ///
1000 e § [ /
. —
<X T |
:_ 05
li | W T = -40°C
[ Vee = 4V ¥ To= 25°CT]
t, =300 ps, duty cycle <2% > . =100°C
100 L1 11 ] 0 A ,
05 1.0 5.0 05 10 5.0
I - Collector Current - A I - Collector Current - A
Figure 1. Figure 2.

BASE-EMITTER SATURATION VOLTAGE
vs

COLLECTOR CURRENT
20 TCS110AC

o= 25°C\Y
T, = 100° \
25)'c 100°C \

L 1

20

NN\
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Iy =1./100
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05 T R |
05 1.0 5.0

I¢ - Collector Current - A

Figure 3.
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TIP110, TIP111, TIP112
NPN SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS110AA
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Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
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TIP115, TIP116, TIP117
PNP SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

Designed for Complementary Use with
TIP110, TIP111 and TIP112

TO-220 PACKAGE

. (TOP VIEW)
50 W at 25°C Case Temperature
4 A Continuous Collector Current B———— |1
Minimum hgg of 500 at4 V, 2 A cc—— 1® O
EC———— s
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (uniless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP115 60
Collector-base voltage (Ig = 0) TIP116 Veso -80 \
TIP117 -100
TIP115 -60
Collector-emitter voltage (Ig = 0) TIP116 Veeo -80 \
TIP117 -100
Emitter-base voltage Veso -5 v
Continuous collector current [ -4 A
Peak collector current (see Note 1) lom -6 A
Continuous base current Ig -50 mA
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 50 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 W
Unclamped inductive load energy (see Note 4) YLIc? 25 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tetg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for t, < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 0.4 W/°C.
3.
4.

Vegof = 0, Rg = 0.1, Vg = -20 V.

Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, lg(on)

-5 mA, Rgg = 100 Q,

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Pr ion p ing does not ily include
testing of all the parameters.
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TIP115, TIP116, TIP117

PNP SILICON POWER DARLINGTO

DECEMBER 1971 - REVISED MAY 1995

NS

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Collect it TIP115 -60
- itter
Vigryceo br" ekcd"' emona . |lo= -oma lg=0 TIP116 -80 v
eakaown Vi
9 (see Note 5) TIP117 -100
] Vg = 30V lg=0 TIP115 2
Coll -
logo  _ONector-emitter Vog = -40V lg=0 TIP116 2 | mA
cut-off current
Veg= -50V Ig=0 TIP117 2
Veg= -60V =0 TIP115 -1
| Collector cut-of Ven o 80V :E =0 TIP116 1] ma
CBO current ce= E=
Vgg =-100 V =0 TIP117 -1
} Emitter cut-off Vene -5V =0 5 mA
EBO  current 8= c=
Forward current Veg= -4V Ic=-1A 1000
h see Notes 5 and 6
i transfer ratio Veg= -4V lc=-2A ¢ ) 500
v Collector-emitter ! 8mA Io=-2A (see Notes 5 and 6) 25| v
= - = = e n -c.
CE(a)  saturation voltage 8 ¢ see Noles>a
Base-emitter
\ Veg= -4V lc=-2A see Notes 5 and 6 -2.8 \
BE voltage CE ¢ ¢ © )
Parallel diode
V lg= 5A Ig=0 see Notes 5 and 6 -3.5 v
EC forward voltage E 8 ¢ )
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
ton Turn-on time lc=-2A Ig(on) = -8 MA Ig(ofy = 8 MA 26 s
toft Turn-off time Vegpi =5V R =15Q tp =20 ps, dc <2% 4.5 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP115, TIP116, TIP117
PNP SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

h; - Typical DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
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Figure 1. Figure 2.
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TIP115, TIP116, TIP117
PNP SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995
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TIP120, TIP121, TIP122
NPN SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

® Designed for Complémentary Use with
TIP125, TIP126 and TIP127

TO-220 PACKAGE
(TOP VIEW)
® 65 W at 25°C Case Temperature
A N
5 A Continuous Collector Current BC—————— |1
Minimum hgg of 1000 at 3V, 3 A cCc——1® Q
EC————_ |3
s —
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

TIP120 60
Collector-base voltage (Ig = 0) TIP121 Veeo 80 \

TIP122 100

TIP120 60
Collector-emitter voltage (g = 0) TIP121 Vceo 80 \2

TIP122 100
Emitter-base voltage Veso 5 \
Continuous collector current Ic 5 A
Peak collector current (see Note 1) lom 8 A
Continuous base current g 0.1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 65 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) L2 50 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Ts(g -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for tp <0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.52 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = 5 MA, Rgg = 100 Q,

Ve =0, Rg = 0.1Q, Vec =20 V.

PRODUCTIO;! DATA informatl;:n is current as of '.

publication date. Products conform to specifications b

per the terms of Texas lv:?truments standard warranty. TEXAS
Production processing does not necessarily include

testing of all the parameters. INSTRUMENTS

Copyright © 1995 Texas Instruments Limited
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TIP120, TIP121, TIP122

NPN SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Collect it TIP120 60
- er
Verceo © EIS:O;V:T/Ln lc= 30mA lg=0 TIP121 80 v
reakdo age (see Note 5) TIP122 100
] Veg= 30V lg=0 TIP120 05
-emitt
o f;"s:'m::"' er Veg= 40V 1g=0 TIP121 05 | ma
eu Vee= 50V Ig=0 TIP122 0.5
Veg= 60V lg=0 TIP120 0.2
t t-off
IcBO fﬂ:ﬁ‘or cutol Vog= 80V lE=0 TIP121 02 | mA
Veg =100V =0 TIP122 0.2
Emitter cut-off
I Veg = \ lc=0 2 mA
EBO  current E8 s ¢
Forward current Vee= 3V Ic=05A 1000
h, Notes 5 and 6,
FE  ransfer ratio Veg= 3V Ic= 3A (seeNotes 5and6) | 00,
Collector-emitter lg= 12mA lc= 3A 2
V Notes 5 and 6, \
CE(sa)  saturation voltage lg= 20 mA lc= 5A (see Notes 5 and 6) 4
Base-emitter
\ = Ic= 3A N 5 and 25 \
BE voltage Vee 3V c (see Notes 5 and 6)
Parallel diode
Vi lge= 5A Ig=0 see Notes 5 and 6, 3.5 \
EC forward voltage € B8 o )
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.92 [ °C/W
Rgya Junction to free air thermal resistance 62.5 °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
ton Turn-on time Ic=3A Igon) = 12 MA Ig(ott) = -12 MA 1.5 us
ot Turn-off time VBE(@f) =5 V R .=10Q tp =20 ps, dc < 2% 8.5 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP120, TIP121, TIP122
NPN SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
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TIP120, TIP121, TIP122
NPN SiLICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
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THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
80 TIS120AA
70

60 \
50 AN

o AN
- AN

2 A\
AN

N

P,; - Maximum Power Dissipation - W

0 25 50 75 100 125 150
T, - Case Temperature - °C

Figure 5.

{'f Texas
5-130 INSTRUMENTS



TIP125, TIP126, TIP127
PNP SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

® Designed for Complementary Use with

TIP120, TIP121 and TiP122
65 W at 25°C Case Temperature
5 A Continuous Collector Current

Minimum hgg of 1000at3V,3 A

T0-220 PACKAGE
(TOP VIEW)

BC————— |1
cc—————  |®
EC——— |3

O

s Y—
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

TIP125 -60
Collector-base voltage (Ig = 0) TIP126 Veeo -80 \

TIP127 -100

TiP125 -60
Collector-emitter voltage (Ig = 0) TiP126 Vceo -80 \

TIP127 -100
Emitter-base voltage Vego -5 v
Continuous collector current lc -5 A
Peak collector current (see Note 1) lom -8 A
Continuous base current Ig -0.1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 65 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) 1LIG2 50 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for tp < 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.52 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, IB(on) = -5 MA, Rgg = 100 Q,

Vegofy = 0, Rg = 0.1 Q Vg = -20 V.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Production pi ing does not ily include
testing of all the parameters.

‘@’ TEXAS

INSTRUMENTS

Copyright © 1995 Texas Instruments Limited
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TIP125, TIP126, TIP127
PNP SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
Collect it TIP125 -60
Viericeo brz:ki’z;:"‘:x; . |lo= soma lg=0 TIP126 -80 v
9| (see Note 5) TIP127 -100
) Vog= 30V lg=0 TIP125 05
Iceo C"t"efcf“’;:::n':‘er Vog = -40V lg=0 TIP126 05| mA
cut-oii ¢
Veg= -50V g=0 TIP127 -0.5
Veg= -60V lg= TIP125 -0.2
Collector cut-off c8 €0 =0
1080 rent Veg= 80V g=0 TIP126 02| mA
Vgg =-100V =0 TIP127 0.2
Emitter cut-off
I Vegg= -5V Ic=0 -2 mA
EBO  current £8 ¢
F d t Vee= -3V lc=-05A 1000
hgg orwar ct{rren CE c (see Notes 5 and 6)
transfer ratio Veg= -3V Ic= -3A 1000
Collector-emitter lg= -12mA lc= -3A -2
V, Notes 5 and 6 \
CElsal  saturation voltage lg= -20 mA Ic= -5A (see Notes 5 and 6) -4
Base-emitter
V Veg= -3V lc= -3A Notes 5 and 6, -2.5 v
BE voltage CE c (see Notes 5 and 6)
Parallel diode
V = - = Not d 6 -3.5 \
EC forward voltage g 5A Ig=0 (see Notes 5 and 6)
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX [ UNIT
Rgyc  Junction to case thermal resistance 192 | °C/W
Rosa Junction to free air thermal resistance 62.5 °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
ton Turn-on time Ic=-3A Ig(on) = -12 MA Ig(off) = 12 MA 15 us
ot Turn-off time Vet =5V R =10Q tp =20 ps, dc < 2% 8.5 Hs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP125, TIP126, TIP127
PNP SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs

COLLECTOR CURRENT COLLECTOR CURRENT
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Figure 1. Figure 2.
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TIP125, TIP126, TIP127
PNP SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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TIP130, TIP131, TIP132
NPN SILICON POWER DARLINGTONS

JUNE 1973 - REVISED MAY 1995

® Designed for Complementary Use with

TIP135, TIP136 and TIP137
70 W at 25°C Case Temperature
8 A Continuous Collector Current

Minimum hgg of 1000 at4V,4 A

TO-220 PACKAGE
(TOP VIEW)

B 1
%\__—__
ccC————  1®

EC 3

O

Pin 2 is in electrical contact with the mounting base.

MDTRAG
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP130 60
Collector-base voltage (Ig = 0) TIP131 Veeo 80 v
TIP132 100
TIP130 60
Collector-emitter voltage (Ig = 0) TIP131 Vceo 80 \
TIP132 100
Emitter-base voltage Vego 5 \Z
Continuous collector current [ 8 A
Peak collector current (see Note 1) lem 12 A
Continuous base current Is 0.3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 70 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) VaLlg? 75 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Ts|g -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for t, < 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.56 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mw/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igon) = 5 mA, Rgg = 100 Q,

Vegof) = 0, Rg = 0.1 @, Ve = 20 V.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Pr ion p! ing does not ily include
testing of all the parameters.

‘% TEXAS

INSTRUMENTS

Copyright © 1995 Texas Instruments Limited
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TIP130, TIP131, TIP132

NPN SILICON POWER DARLINGTONS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Catoct " TIP130 60
Vigrceo b° ekzm’em' :r lc= 30mA  Ig=0 (see Note 5) TIP131 80 v
reakdown voltage TIP132 100
Collostor-omit Veg= 30V 1g=0 TIP130 05
lcEo C; e; °"e”r‘1'l er Veg= 40V Ig=0 TIP131 05 | mA
off eurre Veg= 50V lg=0 TIP132 05
Veg= 60V Ig=0 TIP130 0.2
Veg= 80V Ig=0 TIP131 0.2
Collector cut-off Veg =100V lg=0 TIP132 0.2
lceo mA
current Veg= 60V lg=0 Tc=100°C TIP130 1
Veg= 80V Ig=0 Tg = 100°C TIP134 1
Vg =100V lg=0 T = 100°C TIP132 1
Emitter cut-off
| Veg= 5V lc=0 5 mA
EBO current EB ) ¢
Forward current Vee= 4V lc=1A 500
h, Notes 5 and 6,
FE  iransfer ratio Voe= 4V Ig=4A (see Note ) 1000 15000
Collector-emitter lg= 16mA Ic=4A 2
V Notes 5 and 6, \
CE(sal  saturation voltage lg= 30mA Ic=6A (see Note ) 3
Base-emitter
V Vee= 4V lc=4A see Notes 5 and 6 25 \'
BE voltage CE c ¢ )
Copo  Output capacitance Veg= 10V le=0 200 pF
Parallel diode
Vi lge= 8A lg=0 see Notes 5 and 6, 3.5 \Z
EC forward voltage E 8 ( )
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MiN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 178 | °C/W
Rgsa  Junction to free air thermal resistance 62.5 | °C/W
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TIP130, TIP131, TIP132
NPN SILICON POWER DARLINGTONS

JUNE 1973 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCS130AA TCS130AB
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Figure 1. Figure 2.
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Figure 3.
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TIP130, TIP131, TIP132
NPN SILICON POWER DARLINGTONS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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THERMAL INFORMATION
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TIP135, TIP136, TIP137
PNP SILICON POWER DARLINGTONS

JUNE 1973 - REVISED MAY 1995

® Designed for Complementary Use with

TIP130, TiP131 and TIP132

TO-220 PACKAGE

TOP VIEW)
70 W at 25°C Case Temperature (
8 A Continuous Collector Current BC 4 1
Minimum hgg of 1000 at 4V, 4 A C————— ® O
EC 3
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP135 -60
Collector-base voltage (lg = 0) TIP136 Veeo -80 v
TIP137 -100
TIP135 -60
Collector-emitter voltage (Ig = 0) TIP136 Veeo -80 \
TIP137 -100
Emitter-base voltage Veso -5 v
Continuous collector current Ilc -8 A
Peak collector current (see Note 1) lom -12 A
Continuous base current Ig -0.3 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 70 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 W
Unclamped inductive load energy (see Note 4) YaLIg? 75 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Teg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for tp < 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.56 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = -5 MA, Rgg = 100 Q,

Veg(of = 0, Rg = 0.1, Vge = -20 V.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
F ion p ing does not ily include
testing of all the parameters.
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TIP135, TIP136, TIP137
PNP SILICON POWER DARLINGT

JUNE 1973 - REVISED MAY 1995

ONS

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Collect it TIP135 -60
ector-emitter
V(BR)cEO © lc= -30mA lg=0 (see Note 5) TIP136 -80 \'%
breakdown voltage
TIP137 -100
) Vee= 30V Ig=0 TIP135 05
lceo f;"j;'z::;"n'?er Vog= 40V Ig=0 TIP136 05| maA
Vee= -50V  Ig=0 TIP137 0.5
Vo= 60V 1g=0 TIP135 0.2
Veg= -80V  Ig=0 TIP136 0.2
Collector cut-off Veg=-100V lg=0 TIP137 -0.2
lcso mA
current Veg= -60V lge=0 Tc=100°C TIP135 -1
Veg= -80V  Ig=0 T =100°C TIP136 -1
Vgg=-100V  Ig=0 T = 100°C TIP137 -1
| Emitter cut-off v, 5V =0 5 mA
€8O current EB = c=
Forward current Veg= -4V lc=-1A 500
h, N 6
FE transfer ratio Vog= 4V Ig=-4A (see Notes 5 and 6) 1000 15000
Collector-emitter lg= -16mA lc=-4A -2
V Notes 5 and 6 \
CE(S)  saturation voltage lg= -30mA  Ig=-6A (see Notes 5 and 6) -3
Base-emitter
V Veg= -4V Ic=-4A see Notes 5 and 6 -2.5 \
BE  \oltage CE c ( )
Cobo Output capacitance Veg= -10V lg=0 200 pF
Parallel diode
\ lg= -8A Ig=0 Notes 5 and 6 -3.5 \%
EC forward voltage & 8 {see Notes 5 and 6)
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgsc  Junction to case thermal resistance 1.78 | °C/W
Rgya  Junction to free air thermal resistance 625 | °C/W
.
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TIP135, TIP136, TIP137
PNP SILICON POWER DARLINGTONS

JUNE 1973 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE

vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
50000 — S 20 — Sl
7 Te= -40°C | . t, =300 ps, duty cycle < 2%
¥ Te= 25°C] 4 1, =1./100
< / / T, =100°C s
& 10000 + H
- 77 =]
é // //I S -15 1]
S mos 7 77 &
E \\ g /
!
! AN 6 74
2 1000 s /4
' = i o~ o -1.0
i N = 11 \
) 8 — N
s \—-——*'[ / NTe = 40
Ver = -4V g |+ \ T.= 25°C
t, =300 ps, duty cycle < 2% > o \T =100°C
100 L) I I 05 I L
05 10 -10 05 -1.0 -10
I - Collector Current - A I - Collector Current - A
Figure 1. Figure 2.
BASE-EMITTER SATURATION VOLTAGE
vs
COLLECTOR CURRENT
TCS135AC
-3:0
> T, = -40°C
é‘ T.= 25°C
s T,=100°C &
S 25
2 N %
§ 0%
£ s v
3 20 4
3 ; // Z
] ||t /
£ A1
E 45 A
s [T~
[
3 |1
m =T
§ 10
-8 Iy = 1/100
t, =300 ps, duty cycle < 2%
o5l 111 ! !
0.5 1.0 -10
I - Collector Current - A
Figure 3.
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TIP135, TiP136, TIP137

3, TIP1
3
PNF SILICON POWER DARLINGTONS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS135AB

-10
AN
AN
N,
N
<
E .0
3 \
s
8 N
Q
(&}
', 01
TiP135
TIP136
TIP137
-0.01
-1.0 -10 -100 -1000
V. - Collector-Emitter Voitage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
TIS130AB
80
70
60 N

50 \

40 ‘\
30

P, - Maximum Power Dissipation - W

20 \\\
10 \
0

0 25 50 75 100 125 150
T, - Case Temperature - °C

Figure 5.
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TIP140, TIP141, TIP142
NPN SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

Designed for Complementary Use with

5, TIP146 and TIP147 SOT-93 PACKAGE
TIP145, (TOP VIEW)
125 W at 25°C Case Temperature T
= N |
10 A Continuous Coliector Current )
Minimum hgg of 1000 at 4V, 5 A [off csssndl P O O
¥ S—
HVa)
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (uniess otherwise noted)
RATING SYMBOL VALUE UNIT
TIP140 60
Collector-base voltage (ig = 0) TIP141 Veso 80 v
TiP142 100
TIP140 60
Collector-emitter voltage (g = 0) TIP141 Vceo 80 \
TIP142 100
Emitter-base voltage Vego 5 \
Continuous collector current [ 10 A
Peak collector current (see Note 1) lom 15 A
Continuous base current [ 05 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 125 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 3.5 w
Unclamped inductive load energy (see Note 4) PANR 100 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for tp <0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 1 W/°C.
3.
4.

V(o = 0, Rg = 0.1Q, Voc =20 V.

Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.
This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igon) = 5 MA, Rgg = 100 Q,

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Production p ing does not ily include
testing of all the parameters.

‘@ TExAas

INSTRUMENTS

Copyright © 1995 Texas Instruments Limited
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TIP140, TIP141, TIP142
NPN SILICON POWER D

ER DARL

DECEMBER 1971 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Collect it TIP140 60
ctor-emitter
(VZ— b;:kd:wn vo:ﬁ . |lc= soma lg=0 TIP141 80 v
g (see Note 5) TIP142 100
Collestor-omitt Vee= 30V g=0 TIP140 2
ctor-
Iceo °t p © em" er Vgg= 40V lg=0 TIP141 2 mA
-O1T Curre
e en Vee = 50V lg=0 TIP142 2
Veg= 60V lge=0 TIP140 1
Collector cut-off c8 £
1680 current Veg= 80V =0 TIP141 1 mA
Vg =100V lg=0 TIP142 1
Emitter cut-off
1 = = 2
80 current Ves 5V lc=0 mA
Forward current Vee= 4V Ic= 5A 1000
h,
FE transfer ratio Veg= 4V lc=10A (see Notes 5 and 6) 500
v Collector-emitter lg= 10mA Ic= 5A Notes 5 and 6 2 v
CE(say saturation voltage lg= 40mA lc=10A (see Notes 5 and 6) 3
v, Base-emitter Veg= 4V lc=10A (see Notes 5 and 6) 3 v
BE  \otage CE = c= see Notes 5 a .
Parallel diode
V le= 10A Ig=0 Notes 5 and 6 3.5 \
EC forward voltage E 8 (see Notes 5 and 6)
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS f MIN TYP | MAX | UNIT
ton Turn-on time lc=10A Ig(on) = 40 MA I(off) = -40 MA 0.9 us
toft Turn-off time VBg(ot) =-42V R .=3Q tp =20 ps, dc < 2% 1" us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.

' QP TexAs
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TIP140, TIP141, TIP142
NPN SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN
vs

COLLECTOR CURRENT
TCS140AA

h, - Typical DC Current Gain

Veeeay - Collector-Emitter Saturation Voltage - V

7 Tc = -40°C
V1, Tc= 25°C ]
A, Te=100°C |
™
. Z
- = 7
= S
/f
= 4V
=300 ps, duty cycle <2%
111 ! L1 1
10 10 20

I - Collector Current - A

COLLECTOR-EMITTER SATURATION VOLTAGE

vs
COLLECTOR CURRENT
2.0 e RN TCS140AB
t, =300 ps, duty cycle <2%
1, =1/100
15
/5%
10 — -
%
| "] 1
mEan §</
L N
o <\ N
N \k\ T.= -40°C
T.= 25°C]
N T, =100°C
0 L
05 1.0 10 20

I - Collector Current - A

Figure 2.

BASE-EMITTER SATURATION VOLTAGE

COLLECTOR CURRENT

TCS140AC

I'd
\
\
\
AN
ANAVAY

\¥\ ¥

Figure 1.
3.0
> To= -40°C
® T.= 25°c\
g 25iT =100°c\
3 \
>
H
'7:6 2.0
2
a3 |t
5 15
E —_—__—__/
& L
2 1.0 PFFH
]
m
2 oos
8 Iy =I./100
t, =300 ps, duty cycle <2%
0 Ll 1]
0.5 1.0

10 20

I - Collector Current - A

Figure 3.
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TiP140, TIP141, TIP142

NPN SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS140AA

100
1
§ 10 =
5 N
© N
§ A
2
]
(3}
', 10
TiP140
TIP141
TIP142
01
10 10 100 1000
V. - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
TIS140AA
140
120
100
80 N

o AN

" AN
N\

N
20 AN

P, - Maximum Power Dissipation - W

0 25 50 75 100 125 150
T, - Case Temperature - °C

Figure 5.
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TIP145, TIP146, TIP147
PNP SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

@ Designed for Complementary Use with

TIP140, TIP141 and TiP142 SOT-93 PACKAGE
(TOP VIEW)
125 W at 25°C Case Temperature ]
N co—
10 A Continuous Collector Current !
Minimum hgg of 1000 at4 V, 5 A c :ﬂ 2 O O
EC———"1s
N —
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP145 -60
Collector-base voltage (Ig = 0) TIP146 Veso -80 \
TIP147 -100
TIP145 -60
Collector-emitter voltage (lg = 0) TIP146 Vceo -80 \
TIP147 -100
Emitter-base voltage Vego -5 \
Continuous collector current Ic -10 A
Peak collector current (see Note 1) lom -15 A
Continuous base current lg -0.5 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 125 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Pt 3.5 w
Unclamped inductive load energy (see Note 4) YeLIc? 100 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for t, < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 1 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.
4.

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, lgjon) =

Vegof = 0, Rg = 0.1 Q, Ve = -20 V.

-5mA, Rgg =100 Q,

PRODUCTION DATA information is current as of i
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

F ing does not ily include
testing of allrthe parameters. Y ! INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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TIP145, TiP146, TIP147

PNP SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Collect it TIP145 -60
-emi
Vrceo b° e:dm em "ea' . |to= oma lg=0 TIP146 -80 v
T
eakdown vollag (see Note 5) TIP147 100
Collect " Veg = -30V Ig=0 TIP145 2
Iceo °t e: °"em" er Vee= -40V Ig=0 TIP146 2 mA
cut-oft curren Vee= -50V lg=0 TIP147 2
Vog= 60V e=0 TIP145 K
Collector cut-off
icgo o ‘t" o Vog= 80V le=0 TIP146 A4 | mA
current
© Vg =-100V le=0 TIP147 -
Emitter cut-off
I Vgg= -5V Ic=0 -2 mA
B8O Gurrent E8 ¢
Forward current Veg= -4V lc= -5A 1000
h Notes 5 and 6
FE transfer ratio Vee= -4V lc=-10A (see Notes 5 and 6) 500
Collector-emitter lg= -10mA lc= 5A -2
V, Notes 5 and 6 \"
CE(a)  saturation voltage lg= -40mA lc=-10A (see Notes 5 and 6) -3
Base-emitter
V = -4V lc=-10A Notes 5 and 6 -3 A
BE voltage Vee c (see Notes 5 and 6)
Parallel diode
Vec le= -10A lg=0 (see Notes 5 and 6) -3.5 \Y
forward voltage
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
ton Turn-on time lc=-10A IB(on) = -40 MA Ig(ofry = 40 MA 0.9 ys
ot Turn-off time Veg(ofy = 4.2V R .=3Q tp =20 ps, dc <2% 1 Hs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.

5-148
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TIP145, TIP146, TIP147
PNP SILICON POWER DARLINGTONS

DECEMBER 1971 - REVISED MAY 1995

h,. - Typical DC Current Gain

TYPICAL DC CURRENT GAIN

TYPICAL CHARACTERISTICS

COLLECTOR-EMITTER SATURATION VOLTAGE

Vs Vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCS145AA TCS145AB
10000 T . > 20— .
T, = -40°C ' t, =300 ps, duty cycle <2%
T.= 25°C ] % Iy =1./100
, To=100°C ] 3
g 1 =
-1.5
A1 L
ad LN g
- N N 3
A NN 5
A 24 NN a v/
/ Q N 5 LA
1000 E -10 -
>, N E _————/j
— N w _—<N
o
g ___,<—\
3 s N
o
- NG \\\Tc = -40°C
Ve = -4V § T.= 25°C
t, =300 ps, duty cycle <2% > NTe =100°C
100 Lo : e 0 e
-0-5 -1-0 -10 20 -0-5 -1.0 -10 -20

I, - Collector Current - A

Figure 1.

Vie(san - Base-Emitter Saturation Voltage - V

I - Collector Current - A

Figure 2.
BASE-EMITTER SATURATION VOLTAGE
Vs
COLLECTOR CURRENT
3.0 — TCS145AC
T.= -40°C
Te= 25°C
25 [T, = 100° c\\
LA
V1
A
2.0 ,/' {/
)‘/ P%%
m 1 //
—— —
R =
——-.———/
1.5
-0.5 {-
1" =1,/100
, =300 ps, duty cycle < 2%
bl f L
-05 -1.0 -10 -20

I; - Collector Current - A

Figure 3.
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TiP145, TiP146, TiP14

FRRE !."i! I"(\A DNRICT M A D FETAMG
Ls "P St ?iivii fy UﬁﬁLii‘luTUhG

DECEMBER 1971 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS145AA

-100
<
E .10 <
£ N
o N
s \
]
°
o
' <10
TiIP145
TIP146
TIP147
-0-1
-1.0 -10 -100 -1000
V. - Collector-Emitter Voltage - V
Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
Vs
CASE TEMPERATURE
TIS140AA
140
g. 120
100
[=
o 80
2 N
o
o \
60 \
; N
s N
< N
0 o
0 25 50 75 100 125 150

T, - Case Temperature - °C

Figure 5.
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TIPP110, TIPP111, TIPP112
NPN SILICON POWER DARLINGTONS

MAY 1989 - REVISED APRIL 1995

® 20 W Pulsed Power Dissipation
. LP PACKAGE
® 100 V Capability (TOP VIEW)
@® 2 A Continuous Collector Current E R
Ce—————— 2
® 4 A Peak Collector Current B | e——————
MDTRAB
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIPP110 60
Collector-base voltage (lg = 0) TIPP111 Veso 80 v
TIPP112 100
TIPP110 60
Collector-emitter voltage (Ig = 0) TIPP111 Veeo 80 \
TIPP112 100
Emitter-base voltage Veso 5 \
Continuous collector current Ic 2 A
Peak collector current (see Note 1) lom 4 A
Continuous base current Ig 50 mA
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 0.8 w
Pulsed power dissipation (see Note 3) Py 20 w
Operating junction temperature range T -55 to +150 °C
Storage temperature range Teg -55 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for tp < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 0.32 W/°C.
3. Vee=20V, Ig=1A, Py =10 ms, duty cycle < 2%.

PRODUCTION DATA information is current as of i
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

ing does not ily include
trelsting of allthe parameters. o lNST RUMENTS

Copyright © 1995 Texas Instruments Limited
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TIPP110, TIPP111, TIPP112
NPN SILICON POWER DARLINGTONS

MAY 1989 - REVISED APRIL 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Collector-emitter TIPP110 it
Vigrceo br° ek°d°' o age | o= 10mA lg=0 TIPP111 80 v
cakdown voltag (see Note 4) TIPPH12 100
Vee= 30V Vge=0 TIPP110 2
Collector-emitter CE BE
Iceo Vge= 40V Vge =0 TIPP111 2 mA
cut-off current
Veg= 50V Vge =0 TIPP112 2
Veg= 60V Ig=0 TIPP110 1
Collector-base CE 8
Icgo off current Vee= 80V Ig=0 TIPP111 1 mA
e Ve = 100 V 15=0 TIPP112 1
Emitter cut-off
| Veg= 5V Ic=0 2 mA
B8O Gurrent EB ¢
Forward current Veg= 4V lc=1A 1000
hee 3 CE c (see Notes 4 and 5)
transfer ratio Veg= 4V lc=2A 500
Collector-emitter
V, lg= 8mA lc=2A see Notes 4 and 5, 25 \Y%
CE(sa)  saturation voltage 8 m ¢ (see )
Base-emitter
\ Veg= 4V Ic=2A see Notes 4 and 5, 2.8 \
B yoltage CE c ( )
Parallel diode
Vv lg= 4A Ig= Notes 4 and 5 3.5 \
EC forward voltage E B=0 (see Note )
NOTES: 4. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
5. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts and located
within 3.2 mm from device body.
*3 7
EXAS
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TIPP115, TIPP116, TIPP117
PNP SILICON POWER DARLINGTONS

MAY 1989 - REVISED APRIL 1995

® 20 W Pulsed Power Dissipation
LP PACKAGE
@ 100 V Capability (TOP VIEW)
® 2 A Continuous Collector Current . &
® 4 A Peak Collector Current g = g
MDTRAB
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIPP115 -60
Collector-base voltage (Ig = 0) TIPP116 Veeo -80 \
TIPP117 -100
TIPP115 -60
Collector-emitter voltage (Ig = 0) TIPP116 Veeo -80 \
TIPP117 -100
Emitter-base voltage Vego -5 v
Continuous collector current Ic -2 A
Peak collector current (see Note 1) lom -4 A
Continuous base current g -50 mA
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 0.8 W
Pulsed power dissipation (see Note 3) Pr 20 w
Operating junction temperature range Ti -55 to +150 °C
Storage temperature range Taig -55 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for tp < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 0.32 W/°C.
3. Vee=20V,Ic=1A, Py =10 ms, duty cycle < 2%.

PRODUCTION DAJA information is current as of i
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

P ing does not y include
testing of allrthe parameters. lNST RUMENTS

Copyright © 1995 Texas Instruments Limited
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TIPP115, TIPP116, TIPP117
PNP SILICON POWER DARLINGTONS

MAY 1989 - REVISED APRIL 1995

electrical characteristics at 25°C case temperature

forward voltage

PARAMETER TEST CONDITIONS MIN | TYP | mAX | uNIT
Collector-emitter TIPPI1S %0
Vierceo |, © icd"",:] . Ic= -10mA Ig=0 TIPP116 -80 v
reardownvolage | (see Note 4) TIPP117 -100
- Vo= 30V Ve =0 TIPPI15 2
Ci -
lceo "t"e;"" em':‘e' Veg= -40V Vge=0 TIPP116 2 | mA
cut-
ot curren Veg= -50V Vgg=0 TIPP117 -2
Voe= 60V 5=0 TIPP115 3
loso S;"e;w"bas:’ Veg= 80V lg=0 TIPP116 4| maA
off ourren Veg =-100 V lg=0 TIPP117 -1
Emitter cut-off
I Veg= -5V Ic=0 2 | mA
EBO current E8 ¢
h Forward current Veg= -4V lc=-1A (see Notes 4 and 5) 1000
FE transfer ratio Veg= -4V Ic=-2A 500
Collector-emitter
\ lg= -8mA lc=-2A see Notes 4 and 5 -2.5 \
CE(sa)  gatyration voltage 8 m ¢ ( )
Base-emitter
Vv, Vee= -4V lc=-2A see Notes 4 and 5 -2.8 \
BE voltage CE ¢ ¢ )
Parallel diod
Vge | raterdiode lE=  -4A lg=0 (see Notes 4 and 5) 35| v

NOTES: 4. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
5. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
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BU406, BU407

NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

® 7 A Continuous Collector Current
® 15 A Peak Collector Current
® 60 W at 25°C Case Temperature

B———— |1

TO-220 PACKAGE
(TOP VIEW)

ccC——— 1®
EC——— |3

O

Pin 2 is in electrical contact with the mounting base.

absolute maximum ratings at 25°C case temperature (unless otherwise noted)

MDTRAC

RATING SYMBOL VALUE UNIT
BU406 400
Collector-base voltage (Ig = 0 \ \
0o (le=0) BU407 c8o 330
BU406 400
Collector-emitter voltage (Vg = -2 V. V, Y
92 (Ve =2 V) BU407 CEX 330
BU406 200
Collector-emitter voltage (lg = O; V, A
9e (Ig = 0) BU407 cEo 150
Emitter-base voltage Ve 6 Vv
Continuous collector current Ic 7 A
Peak collector current (see Note 1) lem 15 A
Continuous base current Ig 4 A
Continuous device dissipation at (or below) 25°C case temperature Piot 60 w
Operating junction temperature range T -55 to +150 °C
Storage temperature range Ts‘g -55 to +150 °C

NOTE  1: This value applies for t; < 10 ms, duty cycle <2%.

PRODUCTION DATA information is current as of

.
publication date. Products conform to specifications ¢
per the terms of Texas Instruments standard warranty. TEXAS

F p ing does not ily include
testing of all the parameters. o INSTRUMENTS

Copyright © 1995 Texas Instruments Limited
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BU406, BU407

AUGUST 1978 - REVISED MAY 1995

h SILICON POWER TRANSISTORS

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
Collector-emitter
\ Ilc= 30mA Ig=0 140 \%
(BRICEO e akdown voltage ¢ m B
Veg = 400V Vgg=0 BU406 5
Vep= 330V Vgg=0 BU407 5
| Collector-emitter Veg = 250V Vge=0 BU406 0.1 mA
CES  cut-off current Vog= 200V Vge=0 BU407 0.1
Veg= 250V Vge=0 T =150°C BU406 1
Veg = 200V Vge =0 Te = 150°C BU407 1
Emitter cut-off
! Veg= 6V Ig=0 1 mA
EBO current EB ¢
h Forward current Veg= 10V Ig= 4A (see Notes 2 and 3) 12
FE transfer ratio Vege= 10V Ig=05A 20
Collector-emitter
V lg= 05A |Ig= A see Notes 2 and 3, 1 \
CE(sal)  satyration voltage B ¢ 5 ( and 3)
Base-emitter
V Ig= 05A Ig= 5A see Notes 2 and 3 1.2 \
BE(2)  saturation voltage 8 ¢ ( )
Current gain
f Veg= 5V Ig=05A f=1MHz see Note 4 6 MHz
t bandwidth product CE ¢ ¢ )
Cob Output capacitance Veg= 20V Ig=0 f=1MHz 60 pF

NOTES: 2. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
3. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
4. To obtain f, the [hrg] response is extrapolated at the rate of -6 dB per octave from f = 1 MHz to the frequency at which [hgg] = 1.

thermal characteristics

PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 2.08 | °C/W
Rgya  Junction to free air thermal resistance 70 °C/W
inductive-load-switching characteristics at 25°C case temperature (uniess otherwise noted)

PARAMETER TEST CONDITIONS T MIN | TYP | MAX | UNIT

ty Storage time . 2.7 ps

=5A | =0.5A Fi 1and2
tory  Tumnoff time lo=5 Blend) (see Figures 1 and 2) 750 ns

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BU406, BU407
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

Vee =24V
560
220
750
240 uH
TIP32 BY205
TIP32 Current
+4V Probes =
I l INPUT => AV 1 |spF | outPuT
I mm
0 2N5337 1kQ 1
148 H iTut BY205
2N6191
.J__ TIP31
i TIP31_ TIP31
22 0 22
VBB-

Figure 1. Inductive-Load Switching Test Circuit

B
Ic
toff is the time for the collector
current Ig to decrease to 0.1 A
after the collector to emitter
voltage Vg has risen 3 V into
Vee its flyback excursion.

0

Figure 2. Inductive-Load Switching Waveforms
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BU406, BU407
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN TYPICAL DC CURRENT GAIN
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
70 TCD124AA 50 TCD124AB
t, < 300 ps T.=25C
d < 2% t <300 ps
60 7_ 100°C g Vee=5V d<2%
N 5 i
S 50 AN g o= s
<
g 2
g 40 ——— 3 30 \E \
Q ™ Q
N
N e SN SN
s N s 20 N
= s AN NN
¥ 20 i V N
< \ < A \
1 A1 N
1] ~N 10} V= 1V S
10 |-T.=-55°C \&—— | vZE: 5V ///
‘ ‘ V=10V 7
0 0 (-
01 1.0 10 01 1.0 10
I; - Collector Current - A I - Collector Current - A
Figure 3. Figure 4.

COLLECTOR-EMITTER SATURATION VOLTAGE

vs
CASE TEMPERATURE
TCD124AC

> 08 T T

i t,< 300 ps
g o7 d <2%
|
>
§ o6 l,=8A]
4 \ lg=2A
2 05
oL o
£ 04

£ 1
iy — P
g 03 //
H =T 1= 4A
§ o2 I,=05A"

Z 01

3
>

o
-60 -40 20 0 20 40 60 80 100 120 140 160
T, - Case Temperature - °C

Figure 5.
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BU406, BU407
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
10 SAD124AA
AN
\\

A\
p \
5
(3}
S
] \
Q \
(3]
' 01 \

BU407

BU406

0.01
1.0 10 100 1000
V¢ - Collector-Emitter Voltage - V
Figure 6.
i
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BU426, BU426A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

® Rugged Triple-Diffused Planar Construction
® 900 Volt Blocking Capability

SOT-93 PACKAGE
(TOP VIEW)

c————1: O

pe———|+ ¥

O

EC— 1|3
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

BU426 800
Collector-base voltage (Ig = 0] V, \

voltage (lg = 0) BUA426A cao 900

BU426 800
Collector-emitter voltage (Vgg = 0; V %

emitter voltage (Vgg = 0) BU426A CES 900

BU426 375
Collector-emitt It Ig=0 \ \

ollector-emitter voltage (Ig = 0) BU426A CEO 400
Continuous collector current [ 6 A
Peak collector current (see Note 1) lom 10 A
Continuous base current g +2,-0.1 A
Peak base current (see Note 1) lam +3 A
Continuous device dissipation at (or below) 50°C case temperature Plot 70 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C

NOTE 1: This value applies for tp <2 ms, duty cycle < 2%.

PRODUCTION DATA information is current as of ’.
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

Production processing does not necessarily include
testing of all the parameters. Y INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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BU426, BU426A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX UNIT
Collector-emitter BU426 375
= =2 N : v
VeEo(sus) sustaining voltage lo= 100mA L=25mH (see Note 2) BU426A 400
Vee= 800V Vge=0 BU426 1
| Collector-emitter Vee = 900V Vge=0 BU426A 1 mA
CES  cut-off current Veg= 800V  Vge=0 To=125°C BU426 2
Veg= 900V Vge=0 Tc = 125°C BU426A 2
Emitter cut-off
I Vgg= 10V lc=0 10 mA
B8O current 8 c
h Forward current Vee= 5V lo= 06A (see Notes 3 and 4) 30 | 60
FE transfer ratio CE= c=
Collector-emitt lg= 05A lc=25A 1.5
VoE(say etector-emitter 5 S o= 25 (see Notes 3 and 4) Y
saturation voltage lg= 1.25A Ic= 4A 3
Base-emitt g = 0.5A lc=25A 1.4
VBE(sat) ase-emitier 8 c=25 (see Notes 3 and 4) \
saturation voltage lg= 125A Ic= 4A 1.6
NOTES: 2. Inductive loop switching measurement.
3. These parameters must be measured using pulse techniques, tp =300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgsc  Junction to case thermal resistance 1.1 °C/W
resistive-load-switching characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS T MIN | TYP | MAX | UNIT
ton Turn on time 0.3 0.6 ps
lc=25A | =05A ! =-1A
ts Storage time VC 250V (z(efm)Fi 1and2) Bloff) 2 35 s
= ures 1 an
t, Falltme ce e Fg 0.15 ™
Ilc=25A 1 =05A | =-1A
& Fall time c B(on) Boff) 02 | 075 | s
Vg =250V T =95°C

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.

6-10
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BU426, BU426A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

+25V
BD135
I r.T_>I 120 Q' 680 uF 100 Q)
v 4
1 100 Vee =250 V
70 e i
'ItPL— TUT
150
Vi ¥ooo
82 O 680 pF
BD136

t,=20 ps

Duty cycle = 1%
V4 =15V, Source Impedance = 50 Q
Figure 1. Resistive-Load Switching Test Circuit

.|||__.4

%B—ZZA/us
*********** IB(on)
e — — — e

Figure 2. Resistive-Load Switching Waveforms
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BU 26‘, BU426A

§'ﬂ Eadid

NPN SILICON P

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCP741AF TCP741AG
100 s 7 T
V=15V ) | Te= 25°C |
va- svi g T |
3 —— I
£ // / S \ i l=4A
o SERYYY $ s | lo=38A_
5 \\< \<\ g ‘ L—1.=2 A_
N N e ey I S
8 10 \ £ \ -
8 X N Lﬁ 3 ‘ \ L—
'_& N § < /\
' 8
jrd = 2
< Y 8 \
I \ \\
LN IANAN
1.0 0
01 1.0 10 0 05 1.0 15 2.0
I - Coliector Current - A Iy - Base Current- A
Figure 3. Figure 4.
COLLECTOR-EMITTER SATURATION VOLTAGE BASE-EMITTER SATURATION VOLTAGE
vs Vs
BASE CURRENT BASE CURRENT
TCP741AH TCP741Al

s 7 : 12 T
) \\ T, =100°C | > T, =25°C
g | 5 L

g °® \ e e N g 1 S

: | ooty B —

S 5 1I,=3A ] =
g \ —1c=2A | 2 10 / — oy

& — —~1.=1A 5 T

E ¢ L— ‘E 09 // :

E 3 A1 % L <

5 \ \\ Y e \

3 B

2 2 g \

8 \ \| ol L \ le=4A
A —— =T
8 > o=

> 3 - N l.=1A

0 0.6 .
0 0-5 1.0 15 2.0 0 02 04 06 08 10 12 14 16
I, - Base Current - A I - Base Current - A
Figure 5. Figure 6.
i
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BU426, BU426A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
SAP741AA
100
< 10
- N
c
Q N
g SF AN
£ 10 = b Dk
8 E SO
H Ft,= o02ps “\\ -
Q t,= 05ps w Tl
- t,=  1ps ZPZ0 IRE I
0.1 3 t,= 2ps S8

Ft,= 6 us Z

[ A

r !p = 20 ps BU426

DC Operation{] BU426A
001
1.0 10 100 1000

Ve - Collector-Emitter Voltage - V

Figure 7.
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BUT1
NPN SILICON POWER TRANSISTOR

MAY 1989 - REVISED MAY 1995

® Rugged Triple-Diffused Planar Construction
TO-220 PACKAGE

o
® 100 W at 25°C Case Temperature (TOP VIEW)
® 5 A Continuous Collector Current B2
BC_———— |1
cc—— 1@ O
EC———— |3
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
Collector-base voltage (Ig = 0) Veeo 850 v
Collector-emitter voltage (Vgg = 0) Vees 850 Vv
Collector-emitter voltage (Ig = 0) Veeo 400 \
Emitter-base voltage Veso 10 v
Continuous collector current [ 5 A
Peak collector current (see Note 1) lom 10 A
Continuous device dissipation at (or below) 25°C case temperature Pyt 100 W
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C

NOTE 1: This value applies for tp < 10 ms, duty cycle <2%.

PRODUCTIOQI DA;Adinformati?n is current as of i
publication date. Products conform to specifications b
per the terms of Texas Instruments standard warranty. TEXAS

Pr p g does not ily includ -
testing of all the parameters. " y incluce INSTRUMENTS 6-15

Copyright © 1995 Texas Instruments Limited




BUT11
NPN SILICON POWER TRANSISTOR

MAY 1989 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX UNIT
Collector-emitter
Vv, lc= 01A L=25mH see Note 2 400 \
CEO(sus) sustaining voltage ¢ m ( e2)
| Collector-emitter Veg = 850V Vge=0 50 N
CES  cuteoff current Ve = 850V Vgg=0 To=125°C s00 | M
Emitter cut-off
[ Vgg= 10V lc=0 1 mA
8O current €8 ¢
h Forward current Veg= 5V lc=05A (see Notes 3 and 4) 20 60
FE transfer ratio CcE= =
Collector-emitter
V lg= 06A lc= 3A see Notes 3 and 4 1.5 \
CE(sa)  saturation voltage 8 ¢ ( )
Base-emitter
Vi lg= 06A lc= 3A see Notes 3 and 4, 1.3 \
BEGa)  saturation voltage 8 ¢ ( )
Current gain
f, Veg= 10V lc=05A f= 1MH 12 MH.
t bandwidth product CE c & z
Cob Output capacitance Veg= 20V le=0 f=0.1 MHz 110 pF
NOTES: 2. Inductive loop switching measurement.
3. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN [ TYP | MAX | UNIT
Rgsc  Junction to case thermal resistance 125 | °C/W
inductive-load-switching characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS 1 MIN TYP [ MAX UNIT
tsv Voltage storage time | Ic=3 A Ig(on) = 0.6A VeE(f) =-5V 1.4 us
i Current fall time Vec =50V (see Figures 1 and 2) 150 ns
[ Voltage storage time Ic=3A I8(0n) = 0.6A Veg(ofy = -5 V 1.5 Hs
i Current fall time Veg =50V Tc =100°C 300 ns

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.

Q’ TExAS
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BUT11
NPN SILICON POWER TRANSISTOR

MAY 1989 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

33Q

+5V

D45H11
BY205-400

BY205-400
RB( on)

180pH
sl NN Voo
V Gen

68 Q BY205-400 1

Velamps= 400 V

5X BY205-400

Adjust pw to obtain I DaaH11
Forlc<6A Vgo=50V

v,
Forlc26A Vgg=100V BE(off)

100Q

Figure 1. Inductive-Load Switching Test Circuit

A-B=ty,
B-C=ty,
D-E=t
E-F=ty
B-E=tg

Base Current

Collector Voltage

‘C(on) Collector Current
F (2%)
NOTES: A. Waveforms are monitored on an oscilloscope with the following characteristics: t, < 15 ns, Rjn>10Q, Cj, < 11.5 pF.
B. Resistors must be noninductive types.

Figure 2. Inductive-Load Switching Waveforms

{'P TeExASs
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BUTN
NPN SILICON POWER TRANSISTOR

MAY 1989 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
100 SAP791AB
<‘t 10
o S \
3 N\
o NCHH? -
- v
2 10 S
° .\
AWAVA"
Q ZEDZ(IPN
- t= 10ps A \
o1 EF
Etp= 100 ps NG
]
Ft,= 1ms
t,= 10ms
DC Operation
0.01
1.0 10 100 1000

V. - Collector-Emitter Voltage - V

Figure 3.
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BUV47, BUV47A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

® Rugged Triple-Diffused Planar Construction

® 9 A Continuous Collector Current

@ 1000 Volt Blocking Capability

X c—

SOT-93 PACKAGE
(TOP VIEW)

P4

c—————1 ()

O

EC———" 13
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
BUV47 850
Collector-emitt It: Vgg =-2.5 V] v
ollector-emitter voltage (Vgg ) BUVATA Veex 1000
BUV47 850
I -emi | =1 v
Collector-emitter voltage (Rgg = 10 Q) BUVATA Veer 1000
" BUV47 400
Collector-emitter voltage (Ig = 0) BUV4ZA Veeo 450 \
Continuous collector current [ 9 A
Peak collector current (see Note 1) lom 15 A
Continuous base current lg 3 A
Peak base current lem 6 A
Continuous device dissipation at (or below) 25°C case temperature Piot 120 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tsig -65 to +150 °C
NOTE  1: This value applies for t, <5 ms, duty cycle < 2%.
PRODUCTION DATA information is current as of o Copyright © 1995 Texas Instruments Limited
publication date. Products conform to specifications 7}
per the terms of Texas IrLstruments standard warranty. TEXAS
P ion p i oes not ily include .
testing of all the parameters. INSTRUMENTS 6-19



BUV47,

BUV47A

NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Collector-emitter BUV47 400
= =25 Note 2 \
Veeo(sus) sustaining voltage lo= 200mA L mH (see Note 2) BUV47A 450
Base-emitter
V, = A Ig=0 ee Note 3 7 30 \
(BRIEBO  preakdown voltage e som ¢ e )
Vee= 850V Vge=0 BUV47 0.15
| Collector-emitter Veg=1000V  Vgg=0 BUV47A o1s |
CES  cutoff current Veg= 850V Vgg=0 Te=125°C BUV47 15
Veg=1000V  Vgg=0 To=125°C BUV47A 15
Vog= 850V Rge=100Q BUV47 0.4
| Collector-emitter Vee=1000V  Rge=10Q BUV47A 0.4 A
CER  cutoff current Vee= 850V Rpge=10Q  Tg=125°C BUV47 3.0
Vog=1000V  Rge=100Q T =125°C BUV47A 3.0
Emitter cut-off
I Veg = \ Ic=0 1 mA
EBO current €8 5 ¢
Collector-emitter lg= 1A Igc= 5A 15
V Notes 3 and 4 \
CE(sal)  satyration voltage lg= 25A Igc= 8A (s6e Notas 3 and 4) 3.0
Base-emitter
Vi lg= 1A Ic= A Notes 3 and 4 1.6 \
BE(sa)  saturation voltage 8 ¢ 5 (see Notas 3 and 4)
Current gain
f Vege= 10V  Ig= 05A f= 1MHz 8 MHz
t bandwidth product CE ¢
Cop Output capacitance Veg= 20V Ic=0 f=0.1 MHz 105 pF
NOTES: 2. Inductive loop switching measurement.
3. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP MAX UNIT
Rgyc  Junction to case thermal resistance 1 °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
ton Turn on time 1.0 us
lc=5A = | =-1A
ts Storage time \‘/7 150V '(B“’"’F, ! AS 1and2) Bloff) 3.0 us
= see Figure.
% Falltme cc 9 08 s
t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
inductive-load-switching characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
tey Voltage storage time [ I =5 A Igon) = 1A Veey =5V 4.0 us
[ Current fall time Tc =100°C (see Figures 3 and 4) 0.4 Hs
¢ T
EXAS
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BUV47, BUV4TA
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

+25V
BD135
=680 pF
I [T —bl 120 @ K o @
Vi 100 prome Voo =250V
70
'IIPL_ Tt
15 Q
Vi 00 @
82 4 680 pF
BD136
thy=20ps
Duty cycle = 1% _1_

V4 =15V, Source Impedance = 50 Q
Figure 1. Resistive-Load Switching Test Circuit

dl
8
3 >2 Alps

) 'E(on)

- TBoff)

Figure 2. Resistive-Load Switching Waveforms
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3B Q
+5V

BUV47, BUVATA
NPN SILICON POWER TRANSISTORS
PARAMETER MEASUREMENT INFORMATION

AUGUST 1978 - REVISED MAY 1995
D45H11

4
A?( RB or)
180 pH
MR " Vo Ve N Vcc

¢
BY205-400 1
Velamp =400V

BY205-400

BY205-400

V Gen 2N2222
68 Q
5X BY205-400 =
270 BY205-400
st ow .
Adjust pw to obtain I DagH1
Forlg<6A Vgo=50V v
Forlg26A Veg=100V 100 © BE(off)
Figure 3. Inductive-Load Switching Test Circuit
A-B=tg, Base Current
B-C=t,
D-E=t
E-F=t
B-E =ty
Collector Voltage
D (90%)

Collector Current

E (10%)

F (2%)

IC(on)
Figure 4. Inductive-Load Switching Waveforms

NOTES: A. Waveforms are monitored on an oscilloscope with the following characteristics: t, < 15 ns, R, > 10 Q, Cj, < 11.5 pF.
B. Resistors must be noninductive types.

*? TeExas
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BUV47, BUV4TA
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

hg - Typical DC Current Gain

Vg - Collector-Emitter Saturation Voltage - V

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
100 - TCP762AA 5.0 TCP762AB
V=5V 5 T, =125°C % \ \ T,= 25°C
I | T.= 25°C IS 1,=8A
T.= 65°C % L Lil,=6A
> 4.0 T F I.=4A
— K< I.=2A
— s @ T
3
N 8 30
NN & L/ )
10 X £
£
N Y 20 \’/
<]
g B % N
Q
° e \ \. \\\
B ™
\
> N
1.0 0
0.1 1.0 10 0 0.5 1.0 1.5 2.0 25
I, - Collector Current - A |, - Base Current - A
Figure 5. Figure 6.
COLLECTOR-EMITTER SATURATION VOLTAGE COLLECTOR CUT-OFF CURRENT
vs vs
BASE CURRENT CASE TEMPERATURE
TCP762AK TCP762AC
0.5 T 10
\ \ T, =100°C
I.=8A
0-4 \ | lc=6A g-
’ Cl.=4A - /
\ — /j ] l.=2A é o ”’/’
3
03 \‘ L ° BUV47A vara
/\ \ 3 Ve = 1000 V
3 £ /
X N\ 3 :
5 =7
02 g ~ Buvar
/)( \ \\ 3 = Ve =850V
\ \ N iy 001 ¥§f{
0-1 \ N g
N N
0 0-001
0 0.5 1.0 1.5 2.0 2.5 -80 -60 -40 20 0 20 40 60 80 100 120 140
I - Base Current - A T, - Case Temperature - °C
Figure 7. Figure 8.
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BUV47, BUV4TA

NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
SAP762AA
100
< 10 AN I
£ =
g:) < b Y ]
5 \ N
c N i
=
g 10 A
2 ) w—
Q AP ~
o
.0 L7\
< ’
01 | el NN
Ft,= 100us 1= N
Ft,= 1ms
[ t,= 10ms 1 BUV47
DC Operation BUV47A{— 1o
0.01
1.0 10 100 1000
Ve - Collector-Emitter Voltage - V
Figure 8.
THERMAL INFORMATION
THERMAL RESPONSE JUNCTION TO CASE
Vs
o POWER PULSE DURATION
O TCP762AD
= R I
3 50% : HAl
3 1
E | >
o
E 20% L
o M1
10% ]
FE 01 Io 1
5%
| »
= 2% 7;;-‘:
1% /’/
/|
A
e 001 oo J—IFI—L.
o u
-4 V4 duty cycle = t1/t2 .1——12—|
' Read time at end of t1,
o« Z
\g TJ(max) “Te= PD(peak) . ( R:Z ) . RBJc(max)
N 0.001 TR T

10 10¢ 10° 102 107
t, - Power Pulse Duration -s

Figure 9.
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BUV48, BUV4SA
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

® Rugged Triple-Diffused Planar Construction

® 15 A Continuous Collector Current

® 1000 Volt Blocking Capability B (:! 1 %

SOT-93 PACKAGE
(TOP VIEW)

c————— 1 O

O

EC———" |3
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (uniess otherwise noted)
RATING SYMBOL VALUE UNIT
BUV48 850
Collector-emitt It Vge=0V V \
ollector-emitter voltage (Vgg ) BUV4SA CES 1000
BUV48 850
Collector-emitt It Rge =1 V \
ollector-emitter voltage (Rgg = 10 Q) BUV48A CER 1000
BUV48 400
Collector-emitt Li¢ lg=0 V \
ollector-emitter voltage (g = 0) BUV4BA CEO 450
Continuous collector current [ 15 A
Peak collector current (see Note 1) lom 30 A
Continuous base current I 4 A
Peak base current lgm 20 A
Non repetitive accidental peak surge current lcsm 55 A
Continuous device dissipation at (or below) 25°C case temperature Pyt 125 w
Operating junction temperature range Ti -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C

NOTE 1: This value applies for tp <2 ms, duty cycle < 2%.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

ing does not ily include
testmg of all the parameters. INSTRUMENTS

Copyright © 1995 Texas Instruments Limited
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BUV48, BUV4SA

NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN | TYP | MAX [ UNIT
Collector-emitter BUV48 400
\ lc= 200 mA L=25mH see Note 2 \
CEO(sU8) - gystaining voltage ¢ ( ) BUV48A 450
Vee= 850V Vge=0 BUV48 0.2
| Collector-emitter Vge=1000V  Vge=0 BUV48A 0.2 A
CES  cut-off current Vog= 850V  Vgg=0 To=125°C BUV48 2.0
Vee=1000V  Vge=0 To=125°C BUV48A 2.0
Vee = 850V Rge=10Q BUV48 0.5
| Collector-emitter Vee=1000V  Rgg=10Q BUV48A 0.5 A
CER  cut-off current Veg= 850V  Rge=10Q  Tg=125°C BUV48 4.0
Veg=1000V  Rge=10Q To = 125°C BUV48A 4.0
Emitter cut-off
| Vgg = 5V  lg=0 1 mA
EBO current E8 ¢
Emitter-base
V, lg= A lc=0 7 30 \
E8O breakdown voltage E som ¢
Ig= 2A Igc= 10A BUV48 15
Collector-emitter lg= 3A Ig= 15A BUV48 5.0
VCE(sa) otee ) 8 C (see Notes 3 and 4) \
saturation voltage lg= 16A Ig= 8A BUV48A 1.5
lg=  24A Ig= 12A BUV48A 5.0
Base-emitter lg= 2A lg= 10A BUV48 1.6
V ee Notes 3 and 4 \Y
BEG®) gauratonvoltage | lp=  16A Ig= 8A  (coNoes3andd) ge, 16
Current gain
f, Vee = Ic=05A f=1MH. 10 MH.
! bandwidth product CE 1ov c=0 “ z
Cop Output capacitance Veg= 20V  Ic=0 f=1MHz 150 pF
NOTES: 2. Inductive loop switching measurement.
3. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP MAX UNIT
Rgyc  Junction to case thermal resistance 1 °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
t Turn on time 1.0
on mon T Ic=10A Vg = 150 V BUV48 aid
ls  Storage fime laiom = 2 A aofn = 2 A (see Figures 1 and 2) 80 | s
t Falltme Bon) = Bof) = 9 08 | s
t Turn on time 1.0
on i Ic=8A Voo =150V BUV48A i
l  Storage fime Ia(om = 1.6 A oot = -1.6 A (see Figures 1 and 2) S0 ] ws
% Falltme Blom) = 1 Blotf) = -1 ou " 08 | s
t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
inductive-load-switching characteristics at 100°C case temperature
PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
tgy Voltage storage time | Ic = 10 A Igony =2 A BUV4S 4.0 us
t Current fall time VBE(ofy =5V (see Figures 3 and 4) 0.4 us
t, Voltage storage time Ic=8A | =16A 4.0
kil g° storay c Blon) = BUV48A Hs
ti Current fall time VBE(ofy = 5 V (see Figures 3 and 4) 0.4 us
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BUV48, BUV48A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

+25V
BD135
I [T 120 0f  TEOEE Q0o
\
1 100 yFumms Voo =250V
47 Q HF
—’ItP L— TUT
15 Q
Vi 100
82 O 680 UF
BD136
t,=20ps
Duty cycle = 1% |
V4 =15V, Source Impedance = 50 Q =

Figure 1. Resistive-Load Switching Test Circuit

%zZA/us
- — — — IBon)

| L S p—
B 0% [
|

h
tr > 30ns -—-H‘—
|

— — — — lpp

lc

Figure 2. Resistive-Load Switching Waveforms
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BUV48, BUV4BA

NPN SILICON POWER TRANSISTCRS

AUGUST 1978 - REVISED MAY 1995

+5V

D4sH11

180 puH

e ) g SR /vy

BY205-400 1

Velamp =400V

V Gen

68 Q

5X BY205-400

270 BY205-400

Adjust pw to obtain |,
ustp ¢ D44H11
Forlc<6A Vgo=50V

v
Forlo26A Vgg=100V BE(off)

100 Q

Figure 3. Inductive-Load Switching Test Circuit

'B(on) ‘5—1 A (90%)

A-B=tg, Ig Base Current
B-C=t,
D-E=tg;
E-F=ty
B-Ex=ty,
VCE ] Collector Voltage
D (90%)
|
| \ Ed
0%)
|C(on) _/l e Collector Current
F (2%)

NOTES: A. Waveforms are monitored on an oscilloscope with the following characteristics: t, < 15 ns, R, > 10 ©, Cj, < 11.5 pF.
B. Resistors must be noninductive types.

Figure 4. Inductive-Load Switching Waveforms
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BUV48, BUV4BA
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

Vg - Collector-Emitter Saturation Voltage - V

h - Typical DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN

vs
COLLECTOR CURRENT
TCP765AA
100 [ >
[ Ve =5V T,=125°C f
L S e Te= 25°C §
~ DT = -65°C E
~3 < >
o
— ’\ §\ §
2
\F: 3
10 \‘\ .g
W £
T\ w
\‘ S
[*3
o
\ 3
(3]
)
W
B
1.0
01 1.0 10 20

I - Collector Current - A

Figure 5.

COLLECTOR-EMITTER SATURATION VOLTAGE

vs
BASE CURRENT
TCP765A1
5.0
o= 5A— -
I.=10A °
I.=15A 2
40 =
T, =100°C =
c
S
B
3.0 E
©
(]
£
2.0 &
@
\ @
o \ NUEER .
’ \ N H
~ T
N\\i R \___ >|n
(]
01 1.0 10

I, - Base Current - A

Figure 7.

COLLECTOR-EMITTER SATURATION VOLTAGE

vs
BASE CURRENT
TCP765AB

5.0

o= 5A

1,=10A

l=15A
4

o EARETES \

3.0

\ \\
0 \\ N
JN\ ™~ R
0
01 1.0 10

0.9

08

Iy - Base Current - A

Figure 6.

BASE-EMITTER SATURATION VOLTAGE
Vs
BASE CURRENT

TCP765AC

/Ic=15A
//Ic=10A
7/
]
A
] l,=5A
0 1 2 3 4 5 6

Iy - Base Current - A

Figure 8.
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BUV48, BUV4SA
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

COLLECTOR CUT-OFF CURRENT

vs
CASE TEMPERATURE ToPT65AD

40 2
3 y
€ 1.0 :/ 7
Q A
3 7
Q
g 7177
9
3 BUV4SA
= V. = 1000V
o CE
3 o / /
8 /I /7
' A
o /| _BUV48
- i V=850V

L
] /
0.01

-80 -60 -40 -20 0O 20 40 60 80 100 120 140
T, - Case Temperature - °C

Figure 9.

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAP765AA

100
N SEISON \l
N
< 10 \\\ NN '
5 = A
o H
2 N, A
5 IR\
(8]
5 10 o’ :
Qo
2 e
3 Ft,= 10us I
: [ t,= 50pus Y Q
- _ o
ot L= 100ms LA N\
Et = 500 s S
- t,= 1ms AY
[ t,= 2ms Q7LW BUV48 |
0.1 LDC Operation BUV48A
1.0 10 100 1000

V¢ - Collector-Emitter Voltage - V

Figure 10.
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BUX84
NPN SILICON POWER TRANSISTOR

AUGUST 1978 - REVISED MAY 1995

® 40 W at 25°C Case Temperature
: TO-220 PACKAGE
@ 2 A Continuous Collector Current (TOP VIEW)
® 3 A Peak Collector Current ) 7 |
. BC———— |1
® Typical t; = 200 ns at 25°C
cc——————— 1@
EC———— |3
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

Collector-base voltage (Ig = 0) Vego 800 v
Collector-emitter voltage (Vgg = 0) Vees 800 v
Collector-emitter voltage (Ig = 0) Veeo 400 v
Continuous collector current Ic 2 A
Peak collector current (see Note 1) lom 3 A
Continuous device dissipation at (or below) 25°C case temperature Pt 40 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Ts|g -65 to +150 °C

NOTE 1: This value applies for t; <2 ms, duty cycle <2%.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
F ion p ing does not ily include
testing of all the parameters.

Copyright © 1995 Texas Instruments Limited
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BUX84

NP SILICON POWER TRANSISTOR

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
Collector-emitter
V, lc= 0.1A L=25mH see Note 2 400 A
CEO(sus) sustaining voltage ¢ m ( e2)
Collector-emitter Vee = 800V Vge=0 0.2
Ices mA
cut-off current Vee = 800V Vge=0 Tc=125°C 1
Emitter cut-off
I Vegg = 5V lc=0 1 mA
EBO current £8 ¢
h Forward current Vee= 5V Ig=01A (see Notes 3 and 4) 35
FE transfer ratio cE= c="
Collector-emitter lg= 0.03A Ic=03A 0.8
\ see Notes 3 and 4 \Y
CE(sal)  saturation voltage lg= 02A lgc= 1A ( ) 1
Base-emitter
Vi lg= 02A lg= 1A see Notes 3 and 4, 1.1 \
BE(a)  saturation voltage B ¢ ( )
Current gain
f, Vee= 10V lc=02A 12 MHz
t bandwidth product CE ¢
Cop Output capacitance Veg= 20V le=0 f=0.1 MHz 60 pF

NOTES: 2. Inductive loop switching measurement.

. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.

3
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
5. To obtain f; the [hrg] response is extrapolated at the rate of -6 dB per octave from f = 1 MHz to the frequency at which [hgg] = 1.

thermal characteristics

PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 25 °C/W
resistive-load-switching characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS 1 MIN [ TYP | MAX | UNIT
ton Turn on time 0.25 0.5 Hs
lc=1A I8(on) = 0- Ig(off = 0.4 A
ts Storage time \7 Z250V B(O”)F, ur29A1 42) B(off) 1.8 us
% Faltme cc= (see Figures 1 an 02 s
lo=1 Taton = O- =-04A
t Fall time c A B(on) = 02 A la(ot) 0.4 Hs
Vg =250 V To=95°C

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BUX84
NPN SILICON POWER TRANSISTOR

AUGUST 1978 - REVISED MAY 1995

e
I

tp=20ps
Duty cycle = 1%

V¢ =15V, Source Impedance = 50 Q

PARAMETER MEASUREMENT INFORMATION

+25V
BD135
80
120 O =mE80LF 21000
100 Fagm  Vec =250V
470
TUT
150
Vi dooe
820  =wm680 yF

BD136

T

Figure 1. Resistive-Load Switching Test Circuit

di
dig.
G 22 Al

|
|
tr > 30ns =] jm | | WD A 1B(off)
1 |

|

|

0%

|

|
A|_
|

|

!

10%

Figure 2. Resistive-Load Switching Waveforms
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BUX84
NPN SILICON POWER TRANSISTOR

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR CUT-OFF CURRENT
vs vs
COLLECTOR CURRENT CASE TEMPERATURE
TCP741AJ TCP741AK
100 10
V=5V Vg =800V
T, =25°C Vee=0
!
£ : y
§ N fg 1.0 z
@ \ :3) //
3 N 5
Q 5
S 10 S o1
g 5 =
o o
g =
= ‘s 0.01 Z
- o
1.0 0.001
01 1.0 5.0 60 -30 0 30 60 90 120

I, - Collector Current - A

T, - Case Temperature - °C

150

Figure 3. Figure 4.
MAXIMUM SAFE OPERATING REGIONS
MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
SAP770AB
10
<
£ 10 N
5
o N
H \
k] N
3
[
o 01 \
- AW
N\
0.01
1.0 10 100 1000

V- Collector-Emitter Voltage - V

Figure 5.

{5‘ TEXAS

6-34 INSTRUMENTS



BUX84

NPN SILICON POWER TRANSISTOR

AUGUST 1978 - REVISED MAY 1995

THERMAL INFORMATION

THERMAL RESPONSE JUNCTION TO CASE

Vs
® POWER PULSE DURATION
3] TCP741AL
c 10 T—TTTIr Imuy
IR
1T Tf
50% T ot
= |
©
E [l
g (e[l L] |
%%
| 7
10% 1T
01 =
e = 59 m
Hﬂ i
5 JH-
= duty cycle = t1/t2 N
" Read time at end of t1, .L“‘I
o Z,
~ TJ{max) -Te= PD(peak] : 'Tnnf;' ‘ RsJC(max)
ND 0.01 L L LI Lol LU L L LLLLL Ll
10°% 10+ 10 102 10 10°

t, - Power Pulse Duration - s

Figure 6.
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BUX85

NPN SILICON POWER TRANSISTOR

AUGUST 1978 - REVISED MAY 1995

® 40 W at 25°C Case Temperature
1 T0-220 PACKAGE
® 2 A Continuous Collector Current (TOP VIEW)
® 3 A Peak Collector Current < |
i B——— |1
® Typical t; = 200 ns at 25°C
cc————— 1@
EC———— |3
I —
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

Collector-base voltage (Ig = 0) Veso 1000 \
Collector-emitter voltage (Vgg = 0) Vces 1000 \
Collector-emitter voltage (lg = 0) Veeo 450 N
Continuous collector current Ic 2 A
Peak collector current (see Note 1) lom 3 A
Continuous device dissipation at (or below) 25°C case temperature Piot 40 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tsig -65 to +150 °C

NOTE 1: This value applies for t, <2 ms, duty cycle < 2%.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include
testing of all the parameters.

“” TeExas
INSTRUMENTS

Copyright © 1995 Texas Instruments Limited
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BUX85

NPN SILICON POWER TRANSISTOR

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
VoEo(sus) ::s"t:?:r::::::;e lc= O01A L=25mH (see Note 2) 450 v
Collector-emitter Veg=1000V Vg =0 0.2
lces mA
cut-off current Veg=1000V  Vgg=0 Te=125°C 1
leso Emitter cut-off Vg = 5V Ig=0 ] mA
current
neg | orward ourent Veg= 5V Ig=01A (see Notes 3 and 4) 35
transfer ratio
Vot Collect?r-emitter lg= 0.03A Ic=03A (see Notes 3 and 4) 0.8 v
saturation voltage lg= 02A Ig= 1A 1
Vee(say ':;i‘:a?::f;hage lg= 02A lg= 1A (see Notes 3 and 4) 1.1 v
j o Currentgain Veg= 10V Ig=02A 12 MHz
bandwidth product
Cob Output capacitance Veg= 20V Ig=0 f=0.1 MHz 60 pF
NOTES: 2. Inductive loop switching measurement.
3. These parameters must be measured using pulse techniques, t, = 300 pis, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
5. To obtain f the [hrg] response is extrapolated at the rate of -6 dB per octave from f = 1 MHz to the frequency at which [heg] = 1.

thermal characteristics

PARAMETER MIN TYP | MAX | UNIT
Resc Junction to case thermal resistance 25 °C/wW
resistive-load-switching characteristics at 25°C case temperature (uniess otherwise noted)

PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT

ton Turn on time 0.25 0.5 Hs

ts Storage time l\f - 1_250 v |B(on)’; 02 A1 a2 lgofy =04 A 1.8 s

% Falltime cc= (see Figures 1 and 2) 02 s

N Fall time c=1A Taon) = 0.2 A lg(off) = -0-4 A oa s

Voo =250 V Tg =95°C

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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BUX85
NPN SILICON POWER TRANSISTOR

AUGUST 1978 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

+25V
BD135

=650 UF

120 Q 100 Q

Lo

V4
100 pF o
tp=20us

—’ltpl'_ TUT
Vi dooo
82 cf 680 pF
BD136
Duty cycle = 1% _L

V4 =15V, Source Impedance = 50 Q
Figure 1. Resistive-Load Switching Test Circuit

Vee =250V

di
el
i >2 Als

Figure 2. Resistive-Load Switching Waveforms
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BUX85
NPN SILICON POWER TRANSISTOR

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR CUT-OFF CURRENT
Vs vs
COLLECTOR CURRENT CASE TEMPERATURE
TCP741AJ TCP741AQ
100 10 ¢
V=5V E V. = 1000 V
T, =25°C
<
c T
- T~ -
8 = N g 10 7
8 AN 3 7
3 N 5
o <
a1 3 o4 /
3 5 —
5 8 7
N 3 d
w [3)
< ‘s 001 L
-t /,
1.0 0-001
01 1.0 5.0 -60  -30 0 30 60 20 120 150
I - Collector Current - A T, - Case Temperature - °C
Figure 3. Figure 4.

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA
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§ 10 N
2
=1 AY

N
o \
]
%]
3
°
(8]
o 04 \

AV
N\
.Y
0.01
1.0 10 100 1000

V. - Collector-Emitter Voltage - V

Figure 5.
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BUX85

NPN SILICON POWER TRANSISTOR

AUGUST 1978 - REVISED MAY 1995

THERMAL RESPONSE JUNCTION TO CASE

THERMAL INFORMATION

vs
POWER PULSE DURATION

@ TCP741AL
g 1.0 T T TTTT
b T il
Q 5(‘,,/‘ ! [ =
£ o
T
E
2 20% LT
€ A
| A
g 10% | | ||lIt A-t1T]
= 01 T+
s I 5%
]
= I
g I
2 H' duty cycle =t1/t2 ’L‘: =
. 12
' Hl Read time at end of t1,
IJ:g Zy,
~ TJ(mux) -Te= PD(paak) : R“nuf: * Floscimax)
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10° 10+ 10° 102 107 10°

t, - Power Pulse Duration - s

Figure 6.
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TIP47, TIP48, TIP49, TIP50
NPN SILICON POWER TRANSISTORS

DECEMBER 1971 - REVISED MAY 1995

® 40 W at 25°C Case Temperature
TO-220 PACKAGE
® 1 A Continuous Coliector Current (TOP VIEW)
® 2 A Peak Collector Current } B2
- BC——— 11
® 20 mJ Reverse-Energy Rating
cc————  |®
EC——— |3
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP47 350
TIP48 400
Collector-base volt; lg=0 V, \
or-base voltage (Ig = 0) TIP49 c8o 450
TIP50 500
TiP47 250
TIP48 300
Collector-emitt Itage (Ig = 0 Vi v
ctor- er voltage (Ig = 0) TIP49 CEO 350
TIP50 400
Emitter-base voltage Vego 5 Vv
Continuous collector current Ic 1 A
Peak collector current (see Note 1) Iem 2 A
Continuous base current Ig 0.6 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Prot 40 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Unclamped inductive load energy (see Note 4) AN 20 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tetg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTE : This value applies for tp < 1 ms, duty cycle <2%.
. Derate linearly to 150°C case temperature at the rate of 0.32 W/°C.

1
2
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4

- This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igion) = 0.4 A, Rgg = 100 Q,

Vge(of = 0, Rg = 0.1 Q, Voo = 20 V.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Production processing does not necessarily include
testing of all the parameters.

"5‘ TEXAS

INSTRUMENTS

Copyright © 1995 Texas Instruments Limited
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TIP47, TiP48, TIP49, TIP50
Lic

NPN

DECEMBER 1971 - REVISED MAY 1995

POWER TRANSISTORS

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX [ UNIT
TIP47 250
Collector-emitter TIP48 300
\ lo= A Ig=0 \
(BRICEO 1 cakdown voltage | © NS? "; B TIP49 350
(see Note 5) TIP50 400
Ve =350 V Vge=0 TIP47 1
Collector-emitter Veg =400V Vge=0 TIP48 1
Ices mA
cut-off current Veg =450 V Vge=0 TIP49 1
Vg =500 V Vge=0 TIP50 1
Ve = 150 V Ig=0 TIP47 1
Collector cut-off Vg =200V Ig=0 TIP48 1
lceo mA
current Vee =250V Ig=0 TIP49 1
Vg =300V lg=0 TIP50 1
Emitter cut-off
| Veg = \ Ic= 1 mA
EBO current EB 5 c=0
Fi d t Veg= 10V lc=03A 30 150
hre orwar cu.rren CE c (see Notes 5 and 6)
transfer ratio Veg= 10V Ic= 1A 10
v Collector-emitter | 02 A | 1A Notes 5 and & 1 v
CElsa)  saturation voltage 8= ’ c= (see Notes 5 and 6)
v Base-emitter Vee= 10V o= 1A see Notes 5 and 6) 15| v
B oliage ce= c= (see Nof .
Small signal forward
hie \gnatforward = 1ov Ic=02A f=1KkHz 25
current transfer ratio
el Small signal forward v 1oV le=0.2A f= 2 MHz 5
fe current transfer ratio cE= c=" -
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
ton Turn on time lc=1A Ipon) = 0-1 A Ig(ot = 0.1 A 0.2 us
[ Turn off time Veg(oty = -5V R =200 Q (see Figures 1 and 2) 2 ps

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP47, TIP48, TIP49, TIP50
NPN SILICON POWER TRANSISTORS

DECEMBER 1971 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

+25V
I [T Bptee 1zonj6"°”’= 100 0
v 100y Fum  Voc =250V
47
15
4

Q
Q

1
_J tpL_ TUT

Vi 000

82 4 680 pF

BD136

tp=20ps
Duty cycle = 1%
V4 =15V, Source Impedance = 50 Q

Figure 1. Resistive-Load Switching Test Circuit

t 22 Alps
T T T IB(c;m)

Figure 2, Resistive-Load Switching Waveforms
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TiP47, TIP48, TIP49, TIP50
NPN SILICON POWER TRANSISTORS

DECEMBER 1971 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
Vs Vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCP770AA TCP770AB
50 - 03
wiwe | ] . [z [T
T, =25°C :é, T, =25°C
t, =300 ps, duty cycle <2% 3 t, =300 ps, duty cycle < 2%
£ 40 >
9 "] il \ é /1
g N\ £ o2
3 3 3 /
g 5 /
= E 74
3 £
é 20 N ‘g /|
A 5 01
w 2
< 3 | L
10 "
>“o‘
0 0
0.01 0.1 1 0.01 01 1
I, - Collector Current - A I, - Collector Current - A
Figure 3. Figure 4.

BASE-EMITTER SATURATION VOLTAGE
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wo|ve el L]

t, =300 ps, duty cycle < 2%
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Vee(sary - Base-Emitter Saturation Voltage - V

0.1

0.0
0-01 01 1.0

I - Collector Current - A

Figure 5.
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TIP47, TIP48, TIP49, TIP50
NPN SILICON POWER TRANSISTORS

DECEMBER 1971 - REVISED MAY 1995

I, - Collector Current - A

MAXIMUM SAFE OPERATING REGIONS
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A —_
"
X
<
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i
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DC Operation TIP50
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Figure 6.
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TIP150, TIP151, TIP152
NPN SILICON POWER DARLINGTONS

JUNE 1973 - REVISED MAY 1995

® 80 W at 25°C Case Temperature
® 7 A Continuous Collector Current To'(?rzgppa(émGE
® 10 A Peak Collector Current . —1@—
- ]
® Maximum Veggay of 2Vatic=5A -
(o e (©)
[ ] |CEX(sus) 7 A at rated V(BR)CEO Es : 3

Pin 2 is in electrical contact with the mounting base.

O

MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT

TIP150 300
Collector-base voltage (I = 0) TIP151 Veso 350 Vv

TIP152 400

TIP150 300
Collector-emitter voltage (lg = 0) TIP151 Vceo 350 \

TIP152 400
Emitter-base voltage Vego 8 v
Continuous collector current Ic 7 A
Peak collector current (see Note 1) lom 10 A
Continuous base current g 15 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Piot 80 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Piot 2 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1. This value applies for t; <5 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 0.64 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.

PRODUCTIOQJ DATA informati;:n is currenft as of '.
publication date. Products conform to specifications {’
per the terms of Texas Instruments standard warranty. TEXAS

;esling of all the parnrr?e(zt::.s nt fly include INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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TIP150,
NPN SILICON POWER DARLINGTONS

TiP151, TIP152

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Collector-b TIP150 300
Vigryceo b° ek°d°" aseﬂ o= 1mA I£=0 TIP151 350 v
reakdown voltage TIP152 400
Collect it TIP150 300
V(BR)cEO b° ek‘;or'em' “er Ic= 10 mA lg=0 TIP151 350 v
reakdown volage | (see Note 4) TIP152 400
) Vg =300 V lg=0 TIP150 250
lceo S&"g;‘g;’::r:ter Voe =350V lg=0 TIP151 250 | pA
Vg =400 V Ig=0 TIP152 250
Collector-emitter
I V, =V 7 A
CEX(sus)  gystaining current CLAMP = Y(BR)CEO
Emitter cut-off
| Vegg= 8V lc=0 15 mA
EBO current EB ¢
Forward curent Vog= 5V lc=25A 150
e araed Vog= 5V lc= 5A (see Notes 4 and 5) | 50
transfer ratio
Veg= 5V lc= 7A 15
) g= 10mA Ic= 1A 1.5
Coll - t
Vee(san ° ectf)r emitter lg= 100 mA lc= 2A (see Notes 4 and 5) 15 \
saturation voltage
lg= 250 mA Ic= 5A 2
Base-emitt: Ilg= 100 mA lc= 2A 2.2
VBE(sat) ase elmn er 8 m ¢ (see Notes 4 and 5) \
saturation voltage lg= 250 mA lc= 5A 23
Parallel diode
Vi lg= 7A lg=0 Notes 4 and 5, 3.5 \Y
EC forward voltage E B (see No )
Il signal fi
hge Small signa orwar.d Vee= 5V lc=05A f=1kHz 200
current transfer ratio
Small signal forward
h, Veg= 5V lc=05A f=1MH. 10
Il current transfer ratio CE C 8
Cop Output capacitance Veg= 10V le=0 f=1MHz 100 pF
NOTES: 4. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
5. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.56 | °C/W
Rgsa  Junction to free air thermal resistance 625 | °C/W
Coc Thermal capacitance of case 0.9 Jrec
inductive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
tsy Voltage storage time 3.9 Us
tsi Current storage time . 4.7 Us
Ic=%A
ty  Voltage transition time VC v I8(on) = 250 MA Rge =47 Q 12 ps
ty Current transition time |  (©/am®) = Y(BRICEQ 1.2 us
tyo Cross-over time 2.0 Hs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP150, TIP151, TIP152
NPN SILICON POWER DARLINGTONS

JUNE 1973 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

24V

L=7mH

Driver and
Current
Limiting
Circuit

Figure 1. Functional Test Circuit

16.6 ms
11.6 ms
Input
Signal

0
— 7'5
Base
Current o
— — g
Collector /—l
0

Current
- Vclamp
Collector
Emitter 0 24V
Voltage

Figure 2. Functional Test Waveforms

40V 12V
0.056 Q
7mH
IRF140
BY205-600
Vin=10V
in 1@
A TUT
N
Adjust for Velamp
(T 3
3

Figure 3. Switching Test Circuit
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TIP150, TIP151, TIP152
NPN SILICON POWER DARLINGTONS

JUNE 1973 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT S
TCD150AA
10000 VoTVEE . T 125G > 10 T H I
1, =300 ps, duty cycle 2% T.= 25°C §$ t, = 300 ps, duty cycle < 2% i
< v ,T.= -30°C ;o ]
8 = :
¢ T X - V
§ 1000 \
5 \\A
3 23 A/
ol 7N e
8 VAEEAN £ 10 -
w LT N £ 3
2 b NN u e
> \ st
100 NS AYH\
= \ A} 8
B T, =125°C
N\ ¥ T.= 25°C
\ = T, = -30°C
10 01
04 1.0 10 04 1.0 10
I - Collector Current - A I - Collector Current - A
Figure 4. Figure 5.
BASE-EMITTER SATURATION VOLTAGE COLLECTOR CUT-OFF CURRENT
vs vs
COLLECTOR CURRENT CASE TEMPERATURE
3.0 —— TCP150AC 1000 TCD150AD
> I/l =20 | I Ve =400 V
q;,, t, =300y, duty cycle < 2% < lp =0
S 3
s -
: 2® g
£ 3 100 =
5 v g z
3 L~ // -?- //
ve : Pt
E S
‘E .,—/ X 1 3 L~
] /< >< g 10 ]
o
2 15 o > A
H 1 N Te= oc -
B ’—"/<~\\\ To= 25°C
il N T, =125°C
1.0 Sy 10
0.4 1.0 10 50 25 0 25 50 75 100 125
I, - Collector Current - A T, - Case Temperature - °C
Figure 6. Figure 7.
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TIP150, TIP151, TIP152
NPN SILICON POWER DARLINGTONS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
SAD150AA
100
< 0 :
~ X
3 o
$ 10 al¥
k: A\
° Vi \
Q 7 AN
- 01 I . 4/ \\' )
" Et= 01ms § 7 S
Ft,= 1ms TP1s0 —=HHH
b= Sms 17 TIP151
DC Operation 1 TIP152
0.01
1.0 10 100 1000
V¢, - Collector-Emitter Voltage - V
Figure 8.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
Vs
CASE TEMPERATURE
TID150AA
100
=
S 80
i N
7]
8 e N
s
: AN
o N
x A
3 \‘\
3 20 \\
0
o 25 50 75 100 125 150

T, - Case Temperature - °C

Figure 9.
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TIP160, TIP161, TIP162
NPN SILICON POWER DARLINGTONS

JUNE 1973 - REVISED MAY 1995

® 50 W at 25°C Case Temperature
SOT-93 PACKAGE
® 10 A Continuous Collector Current (TOP VIEW)
® 15 A Peak Collector Current -} cn— %
® Maximum Vgg(sat) 0f 2.8 Vatlc=6.5A
c——— 12 O O
® ICEX(SUS) 7 A at rated V(BH)CEO
EC———"1]3
e W—
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP160 320
Collector-base voltage (Ig = 0) TIP161 Veeo 350 \
TIP162 380
TIP160 320
Collector-emitter voltage (Ig = 0) TIP161 Veceo 350 \
TIP162 380
Emitter-base voltage Veso 5 v
Continuous collector current Ic 10 A
Peak collector current (see Note 1) lom 15 A
Peak commutating anti-parallel diode current (Ig = 0) (see Note 2) lem 10 A
Continuous base current Ig 1 A
Continuous device dissipation at (or below) 100°C case temperature (see Note 3) Piot 50 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 4) Prot 3 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 260 °C

NOTES: 1.

This value applies for t, < 10 ms, duty cycle < 10%.

2. This value applies to the total collector-terminal current when the collector is at negative potential with respect to the emitter.
3. Derate linearly to 150°C case temperature at the rate of 0.4 W/°C.
4. Derate linearly to 150°C free air temperature at the rate of 24 mW/°C.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty.
Pr ion p ing does not ily include
testing of all the parameters.

Copyright © 1995 Texas Instruments Limited
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TIP160, TIP161, TIP162
NPN SILICON POWER DARLINGTONS

JUNE 1973 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX| UNIT
] Vg =320 V lg=0 TIP160
Collector-emitter
IEO o1 o current Vg =350 V lg=0 TIP161 1 mA
Vg =380 V lg=0 TIP162
| Collector-emitter v N 7 A
CEX(sU8)  sustaining current CLAMP = T(BR)CEQ
Emitter cut-off
| Veg= 5V Ic=0 100 mA
EBO current E8 ¢
Forward current
h Veg= 22V lc= 4A see Notes 5 and 6 200
FE transfer ratio CE ¢ ( )
v Collector-emitter Ilg=  0.1A lc=65A (see Notes 5 and 6) 2.8 v
CE(aY  saturation voltage g= 1A ic= 10A 2.9
Base-emitter
V Ig= 0.1A lc=65A see Notes 5 and 6, 2.2 \
BE(a)  saturation voltage B ¢ ( )
Parallel diode
V lg= = Notes 5 and 6, 3.5 \
EC forward voltage E 10A Ig=0 (see Notes 5 a )

NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.

thermal characteristics

PARAMETER MIN TYP | MAX | UNIT
Reuc Junction to case thermal resistance 1 °C/W
Rgja  Junction to free air thermal resistance 41.7 | °C/W
Coc Thermal capacitance of case 1.4 Jrc

resistive-load-switching characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS 1 MIN | TYP | MAX | UNIT
4 Delay time 40 ns
t Rise time lc=65A Ig(on) = 100 mA Ig(off) = -100 MA 1.5 ps
ts Storage time VBE(@fy =5V RL.=5Q 22 Hs
b Fall time 26 us

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP160, TIP161, TIP162
NPN SILICON POWER DARLINGTONS

JUNE 1973 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

24V

L=7mH

Driver and
Current
Limiting
Circuit

Figure 1. Functional Test Circuit

16.6 ms |
11.6 ms

Input
Signal

0
Base
Current g
[
— — g
Collector
0

Current

- Vclamp
Collector
Emitter o 24V
Voltage

Figure 2. Functional Test Waveforms

a0V 12V
0.056 0
7 mH
IRF140
BY205-600
Vip =10V
X
SNV, TUT
Adius:kr Velamp
g 470

Figure 3. Switching Test Circuit
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TIP160, TIP161, TIP162
NPN SILICON POWER DARLINGTONS

JUNE 1973 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
Vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCD160AA TCD160AB
10000 — s 10 T T
L To = 125°C 3 f I/ 1y =65 —1 { ]
3 b~ To= 25°C @ t, =300 ps, duty cycle < 2% y
ST T = -30°C ] £
5 L1 | =1 1 z )
o -1 L o o 7 /
§ 1000 |pier]] . ‘(‘ g / /
3 A} & / W
Q \ 5 L~
3 \ ==
g R = ==
S ] .\ 1\
T 100 \ 5 T\
4 \ 3 W
s \ \\ T,=125°C
V=22V ¥ T,= 25°C
o t, =300 s, duty cycle < 2% \\ = o \ T, = -30°C
0.4 1.0 10 40 1.0 10
Io - Collector Current - A I - Collector Current - A
Figure 4. Figure 5.
COLLECTOR-EMITTER SATURATION VOLTAGE BASE-EMITTER SATURATION VOLTAGE
Vs Vs
COLLECTOR CURRENT COLLECTOR CURRENT
TCD160AD TCP160AC
s> 40 3.0 | |
f 1./1;=10 | > I/ 1= 65
14 t, =300 ps, duty cycle < 2% o t, = 300ps, duty cycle < 2% L
s g T
g 2 - /: e
= 1=
g s T
g g —] —1
5 ;4’ g | — |
£ 7 2
¥ 10 = £
s [ —— u
g ~ 2 10 PZa S AN
R e . - e S
o = V-
B /V\ \\ T, =125°C 8 Q T = -30°C
>E T.= 25°C > T.= 25°C
- T = -30°C T, =125°C
0.4 0.6 S
1.0 10 1.0 10
|5 - Collector Current - A I, - Collector Current - A
Figure 6. Figure 7.
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TIP160, TIP161, TIP162
NPN SILICON POWER DARLINGTONS

JUNE 1973 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
100 SAD160AA
F T.<100°C
™ TN
<I 10 N N
o ~ A3
o - X
2 N NN
N 3
8 P A T
:O: 10k " ,/ > :: C
° E DC Operation H
2 Ft =150 ms & N
° Y= ’ 7 AN
o Fd= 1% L
o I~ fp = 5ms, I A <
0.1 pd= 5%
= t,= 1ms, = %
Fd= 5%  ["7ipreo |
[ t,=01ms, 11 1 qpig1 Bl
d= 5% TIP162
0.01 LIl
1.0 10 100 1000

V¢ - Collector-Emitter Voltage - V

Figure 8.
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TIPL760, TIPL760A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

Rugged Triple-Diffused Planar Construction

4 A Continuous Collector Current TO-220 PACKAGE

(TOP VIEW)
Operating Characteristics Fully Guaranteed - |
at 100°C B 1
1000 Volt Blocking Capability cc @ O
|
® 75 W at 25°C Case Temperature E 8 A
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIPL760 850
Collector-base voltage (I = 0, V, \
ollector-bas ge (g =0) TIPL760A CBO 1000
TIPL760 850
Collector-emittt It: Vge=0 V \
ollector-emitter voltage (Vgg = 0) TIPL760A CES 1000
TIPL760 400
Collector-emitter volt Ig=0 \ \
ollector-emitter voltage (Ig = 0) TIPL760A CEO 450
Emitter-base voltage Veso 10 \
Continuous collector current [ 4 A
Peak collector current (see Note 1) lom 8 A
Continuous device dissipation at (or below) 25°C case temperature Piot 75 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tag -65 to +150 °C

NOTE 1: This value applies for t, <10 ms, duty cycle < 2%.

PRODUCTIO;I DAPTA informatizf)n is current as of '.
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

Pr p ing d t ily includi .
testing of all the paramete?:.s e nelue INST RUMENTS 6-61
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TIPL760, TIPL760A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Collector-emitter TIPL760 400
V Ic= =25 \
CEOUS)  5staining voltage ¢ 1omA - L mH (see Note 2) TIPL760A 450
Voe= 850V Vge=0 TIPL760 50
) Collector-emitter Vg =1000V Vg =0 TIPL760A 50 A
CES  cut-off current Veg= 850V  Vgg=0 Te=100°C TIPL760 200 | ¥
Vee=1000V Ve =0 T¢ = 100°C TIPL760A 200
| Collector cut-off Veg= 400V 1g=0 TIPL760 50 A
CEO Gurrent Veg= 450V Ig=0 TIPL760A s0 | M
Emitter cut-off
[ Veg= 10V Ic=0 1 mA
€80 current €8 0 ¢
h Forward ourrent Vog= 5V Ig=05A Notes 3 and 4) 20 60
FE transfer ratio CE= c= (see Notes 3 an
lg= 05A Ig=25A 1.0
Collector-emitter B c 5
VcE(sat) | lg= 08A Ig= 4A (see Notes 3 and 4) 25 \
saturation voltage
lg= 08A Ig= 4A Tc = 100°C 5.0
. g= O05A o= 25A 12
Base-emitt
Ve (sat ase e.ml e lg= 08A Ig= 4A (see Notes 3 and 4) 1.4 \
saturation voltage
lg= 08A o= 4A To = 160°C 13
Current gain
f Veg= 10V lc=05A f= 1MHz 12 MHz
t bandwidth product CE ¢
Cop Output capacitance Veg= 20V Ig=0 f=0.1 MHz 110 pF
NOTES: 2. Inductive loop switching measurement.
3. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 156 | °C/W
inductive-load-switching characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS t MIN | TYP | MAX | UNIT
tsv Voltage storage time 25 Hs
ty Voltage rise time =4 A 300 ns
tgi Current fall time Vc_ -5V Igon) =0.8 A (see Figures 1 and 2) 250 ns
ty Current tail time BE(ff) = 150 ns
to Cross over time 400 ns
tov Voltage storage time 3 ps
[™ Voltage rise time =4 A | “08A 500 ns
b Current fall time VC S sV _;,3("2) 1~00.°C (see Figures 1 and 2) 250 ns
tyi Current tail time BE(ofl) = c= 150 ns
to Cross over time 750 ns

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIPL760, TIPL760A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

3BQ

+5V

D45H11

180pH

(el NN\ VO
V Gen
68 QS = BY205-400 1

Velamp= 400 V

<

(, > 5X BY205-400 =
2700) BY205-400 :, 1kQ
2N2904
Adjust pw to obtain Ig DA44H11
47Q
Forlc<6A Vgc=50V \"/
Forlg26A V=100V 100 ¢ BE(off)

0
00 &

Figure 1. Inductive-Load Switching Test Circuit

I8(on) -b—-! A (90%)
A-B=tg, — Base Current

B-C=t,
D-E=t
E-F=t;
B-E=ty,

Collector Voltage

D (90%)

E (10%)

—_—l

NOTES: A. Waveforms are monitored on an oscilloscope with the following characteristics: t, < 15 ns, Ry, > 10 Q, Cin< 11.5pF.
B. Resistors must be noninductive types.

Collector Current

F (2%)

Figure 2. Inductive-Load Switching Waveforms

‘9 TEXAS
INSTRUMENTS 6-63



TIPL760, TIPL760A
NPN SILICON POWER THANSISTORS

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCP741AA TCP741AB
100 - > 50 T T
— T.=125°C . i — 1= 25°C
N T.= 25°C g : ~ . T =100C |
. q T, = -65°C 3 N T
k-] N /| V=5V T 40 ~ le=4A7
S 8 T I=3A
5 X g i1 =2A]
£ 5 " \ . |t c
3 \\ § 3.0 > ] l,=1A
o M 14 =i . L—1
o d \ 5 . . L
2 10 ~<) S ;
8 A\ uEJ L~
s \ L 20
P \ g . .
w 2 =
< 8 AN
10 = —
I N
> N =
1.0 0
0-1 1.0 10 0 0.5 1.0 1.5 2.0
I, - Collector Current - A I - Base Current - A
Figure 3. Figure 4.
BASE-EMITTER SATURATION VOLTAGE COLLECTOR CUT-OFF CURRENT
vs vs
BASE CURRENT CASE TEMPERATURE
TCP741AC TCP741AP
1.25 - 10
> T.=25°C
§ 1
% 115 —— o
F P g 10 77
= =1 7 7
5 1os // >/ o TIPL760A 7
g Q Ve =1000V
g [ NI\ . pAa
@ / AY © =
.E / 2 Il ~
£ oes 5——\ g —Z
$ | \\ 3 77 mpPLreo |
@ — o ) V=850V
m \ [ CE
. <] l.=4A » 001 .
= I N © 3 7
i 08 Sl =3A7 = o
E cT |
> N1 =2A
S1=1A
0.75 - 0.001
0 02 04 06 08 10 12 14 16 60  -30 0 30 60 90 120
I, - Base Current - A T, - Case Temperature - °C
Figure 5. Figure 6.
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TIPL760, TIPL760A

NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

I - Collector Current - A

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD

-BIAS

SAFE OPERATING AREA
SAP741AE
10
N ‘\
\
\
‘\\ . /‘7.
10 AN
Sia
s

V P
0.1 / A

E 7
Ft,= 10ps 7~ \
1= 100ps AN \
Y A \
= t’I = 1ms 7
t ) N\
Ft,= 10ms [npuso I I\¢
DC Operation 1 TIPL760A \‘*ﬁ i
0.01 —
1.0 10 100

V¢, - Collector-Emitter Voltage - V

Figure 7.

1000

Z,,./R,,c - Normalised Transient Thermal Impedance

THERMAL INFORMATION

THERMAL RESPONSE JUNCTION TO CASE

Vs

POWER PULSE DURATION

TCP741AM

1.0 T T TTIT
Bl ik
50% —-ﬂﬂ
20 L L]
10% L W
0-1 B
5% ] il
d |
AL / LL1
i |
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t1 - Power Pulse Duration - s

Figure 8.
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TIPL760B, TIPL760C
NPN SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

Rugged Triple-Diffused Planar Construction

4 A Continuous Collector Current

TO-220 PACKAGE

(TOP VIEW)
Operating Characteristics Fully Guaranteed ) 7 |
at 100°C BC——————— |1
1200 Volt Blocking Capability cc—————_ @ O
75 W at 25°C Case Temperature Be—— "}
(A
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIPL760B 1100
Collector-b. It lg =0 \
ollector-base voltage (Ig = 0) TIPL760C Veeo 1200
TIPL760B 1100
Collector-emitt It Vgg =0, A
ollector-emitter voltage (Vgg = 0) TIPL760C Vces 1200
TIPL760B 500
Collector-emitt It Ig=0 V \
ollector-emitter voltage (Ig = 0) TIPL760C CEO 550
Emitter-base voltage Vego 10 \
Continuous collector current Ic 4 A
Peak collector current (see Note 1) lom 8 A
Continuous device dissipation at (or below) 25°C case temperature Piot 75 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C

NOTE 1: This value applies for t, < 10 ms, duty cycle < 2%.

PRODUCTION DATAdinformati?n is current as of ’.
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

Copyright © 1995 Texas Instruments Limited
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TIPL760B, TIPL760C
NPN SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX UNIT
Collector-emitter TIPL760B 500
= = Note 2 v
VCEO(sU)  getaining voltage lo= 10mA  L=25mH (see Note 2) TIPL760C 550
Vee=1100V  Vge=0 TIPL760B 50
| Collector-emitter Veg=1200V Vg =0 TIPL760C 50 uA
CES cut-off current Veg=1100V  Vge=0 Tg = 100°C TIPL760B 200
Veg=1200V  Vge=0 Te = 100°C TIPL760C 200
| Collector cut-off Veg= 500V Ig=0 TIPL760B 50 A
CEO  Cument Veg= 550V lg=0 TIPL760C s0 | ¥
Emitter cut-off
i Vegg= 10V lc=0 1 mA
£80 current E8 c
Forward current
h, Veg = 5V = 0. N 3and 4 20 60
FE transfer ratio CE Ic=05A (see Notes 3 and 4)
lg= 04A Ig= 2A 1.0
Collector-emitter
Vee(san croremitte ls= 06A Ig= 3A  (seeNotes3and 4) 25 | v
saturation voltage
lg= 06A Igc= 3A T¢ = 100°C 5.0
" Ig= 04A Ic= 2A 1.2
Base-emitt
Veg(san S:Zer;ion :;na . |le= 08A o= 3A  (seeNotes3ands) 14 ] v
9 lg= 06A g 3A Te =100°C 1.3
Current gain
f, . Vee= 10V lc=05A f= 1MHz 12 MHz
! bandwidth product CE ¢
Cob Output capacitance Veg= 20V lg=0 f=0.1 MHz 110 pF
NOTES: 2. Inductive loop switching measurement.
3. These parameters must be measured using pulse techniques, th= 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.56 | °C/W
inductive-load-switching characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS T MIN | TYP | MAX | UNIT
tey Voltage storage time 2.5 Hs
ty Voltage rise time =3 A 300 ns
t Current fall time c= I8(on) = 0.6 A (see Figures 1 and 2) 250 ns
T c — VBE(f) = -5V
i urrent tail time 150 ns
txo Cross over time 400 ns
tsv Voltage storage time 3 us
I¢ Voltage rise tim 500 ns
v olage 7se Ime lc=3A Igon = 0.6 A )
ty Current fall time v 5V To = 100°C (see Figures 1 and 2) 250 ns
t;  Current tail ime BE(off) = c= 150 | ns
to Cross over time 750 ns

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIPL760B, TIPL760C
NPN SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

3O
+5V

D45H11

BY205-400

BY205-400 <
A?' RB(gn)
180pH

el NN Vo

2N2222
= BY205-400 1
Velamp= 400 V

68Qp =

V Gen

= +5V =
<
4 5X BY205-400
27009 BY205-400F% $
<
) bai
Adjust pw to obtain I Da4H11
Forlc<6A Vgg=50V v
Forlg26A Vge=100V 1009 BE(off)
Figure 1. Inductive-Load Switching Test Circuit

'8(on) -5—-! A (90%)
— Base Current

Collector Voltage

A-B=ty
B-C=t,
D-E=t;
E-F=t

B-E=t,,

Collector Current

F (2%)

I
NOTES: A. Waveforms are monitored on an oscilloscope with the following characteristics: t, < 15 ns, R;, > 10 ©, Cj, < 11.5 pF.

B. Resistors must be noninductive types.
Figure 2. Inductive-Load Switching Waveforms
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TIPL760B, TiIPL760C
NPN SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN

vs
COLLECTOR CURRENT
CP741AA
100 "
— T, =125°C
- NERE T,= 25°C
N [T.= 65°C
c
] ‘“ES /| V=5V
5 X
£ N
3 ] Q
I3 ¥
S 10
©
2 \
o \
= \
-:E
1.0
0-1 1.0 10

I, - Collector Current - A

Figure 3.

BASE-EMITTER SATURATION VOLTAGE

vs
BASE CURRENT

1.25 . TCP741AC
> T,=25°C
&
£ 115
© . [—
> I
c v
g 1.05 // 5/
©
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E .05 |1/ NN
ul y L — N
& AN
@ <] N\

s 085 V \\ le=4A |
g q “i,=3A
= ~N N =24 |

NSi=1A
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lg - Base Current - A

Figure 5.

COLLECTOR-EMITTER SATURATION VOLTAGE

vs
BASE CURRENT
50 T(|:P741AB
>
¢ N —Tex 5o,
8 . -+« T =100°C
= . ——n | A
2 a0 - == lo=4A
S oy
. . | —1—I.=2A
3.0 . \ T | I,=1A]
- L —
E . . L —
¥ 20
s . .
V. |\
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ij; \ ) \ Ky ]
> . N ~
0
0 05 1.0 15 2.0
I - Base Current - A
Figure 4.
COLLECTOR CUT-OFF CURRENT
vs
CASE TEMPERATURE
10 TCP741A0
1.0
TIPL760C 7

V. = 1200V —2

01 //

i
va
7

7 p—
¥V 7 TIPL7T60B |
V' Vg =1100V

lgs - Collector Cut-off Current - pA

0-001
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T, - Case Temperature - °C

Figure 6.
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TIPL760B, TIPL760C
NPN SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
SAP741AF
10
N ‘\
A
« \\ /~j' il
§ 10 O
13 X\
=2
[3)
:O: JQ v I g
8 / \
3 )i
© 0.1 1/ { # o \\
- t,= 10pus A X
Ft,= 100ps [~ A
Lt,= 1ms V4 A\
t = 10ms ‘7Z .
P TIPL760B B
DC Operation TIPL760C [T~ \_
0.01 PRI — L1
1.0 10 100 1000
V¢ - Collector-Emitter Voltage - V
Figure 7.
THERMAL INFORMATION
THERMAL RESPONSE JUNCTION TO CASE
Vs
POWER PULSE DURATION
TCP741AM
1'0 I e T
1
? ]
“ 50% [T i
= I y
©
g I
g 20% Rl ":T
!
A
10% 1
s 01 T T
L T
5% ]
3 : 7/
2 i i I
[ |
E 0% 1 r
2 % G duty cycle = t1/2 'II,L"
'2 Read time at end of t1,
c Z
\‘?’, TJ(max) “Te= Pn(p«m " ('Re&) Hn.lc(mm()
N 0JC
0.01

10° 104 102 102 107
t1 - Power Pulse Duration - s

Figure 8.
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TIPL761, TIPL761A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

® Rugged Triple-Diffused Planar Construction
4 A Continuous Collector Current

Operating Characteristics Fully Guaranteed
at 100°C

1000 Volt Blocking Capability
100 W at 25°C Case Temperature

N cn—

SOT-93 PACKAGE
(TOP VIEW)

CC:zO

O

= c—
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIPL761 850
Collector-base voltage (g = 0, V \
o8 (le=0) TIPL761A c8o 1000
TIPL761 850
Collector-emitt It: Vge=0 \'
ollector-emitter voltage (Vgg = 0) TIPL761A Vces 1000
TIPL761 400
Collector-emitter volt: lg=0, V v
lector-emitter voltage (Ig = 0) TIPL7E1A CEO 450
Emitter-base voltage Vego 10 \4
Continuous collector current Ic 4 A
Peak collector current (see Note 1) lom 8 A
Continuous device dissipation at (or below) 25°C case temperature Piot 100 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tstg -65 to +150 °C

NOTE 1: This value applies for tp <10 ms, duty cycle <2%.

PRODUCTION DATA iniormaﬂ?n is curren'! as of ,.
publication date. Products conform to specifications b
per the terms of Texas Instruments standard warranty. TEXAS

Production processing does not necessarily include
testing of allpthe paran?eters. lNST RUMENTS

Copyright © 1995 Texas Instruments Limited
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TIPL761, TIPL761A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX [ UNIT
Collector-emitter TIPL761 400
\ lc= 10mA L=25mH Note 2, \%
CEO(sus) sustaining voltage ¢ m m (see Note 2) TIPL761A 450
Voe= 850V Vge=0 TIPL761 50
| Collector-emitter Ve = 1000V Vge=0 TIPL761A 50 A
CES  cut-off current Vee= 850V Vge=0 Te = 100°C TIPL761 200 | ¥
Veg=1000V  Vge=0 To = 100°C TIPL761A 200
; Coliector cut-off Veg= 400V Ig=0 TIPL761 50 A
CEO  current Vog= 450V Ig=0 TIPL761A s0 | M
Emitter cut-off
I Vgg = \ = 1 A
EBO current E8 10 ‘C 0 m
h Forward current v, 5V Ig=05A see Notes 3 and 4) 20 60
P transfer ratio Cce= c=" (se a
) lg= 05A Ig= 25A 1.0
Vorsan C‘)t'[eczf’r'em'l':er ls=  08A lg= 4A  (seeNotes3andd) 25 | v
saturation voltage
o ls= 08A Ic= 4A  Tg=100°C 5.0
lg= 05A Ig= 25A 1.2
Base-emitter
VBE(sat) saturation voltage lg= 08A Ic= 4A (see Notes 3 and 4) 1.4 \
9 lg= 08A o= 4A Tg=100°C 13
Current gain
f Veg= 10V Ilc= 05A f= 1MHz 12 MHz
! bandwidth product CE 0 ¢
Cop Output capacitance Veg= 20V lg=0 f=0.1 MHz 110 pF
NOTES: 2. Inductive loop switching measurement.
3. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Reyc Junction to case thermal resistance 1.25 °C/W
inductive-load-switching characteristics at 25°C case temperature (uniess otherwise noted)
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
tey Voltage storage time 2.5 Hs
ty Voltage rise time =4 A 300 ns
t Current fall ime c= IB(on) = 0.8 A (see Figures 1 and 2) 250 ns
t Current tail time Vegpi =5V 150 n
i S
tyo Cross over time 400 ns
tsv Voltage storage time 3 Hs
t Voltage rise time 500 ns
v ge rise | lc=4A loon) = 0.8 A )
i Current fall time v -5V Tm = 100°C (see Figures 1 and 2) 250 ns
ty Current tail ime BE(off) = c= 150 ns
tyo Cross over time 750 ns

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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NPN SILICON

TIPL761, TIPL761A
POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

V Gen

270

Adjust pw to obtain I

33BQ
+5V

D45H11

BY205-400

L.
A’V RB(on)

BY205-400

DA44H11

VBE(off)

Forlg<6A Veo=50V
Forlg26A Vgg =100V 1000

A-B=tg

B-C=ty
D-E=t;
E-F=ty
B-E=tg

NOTES: A. Waveforms are monitored on an oscilloscope with the following characteristics: t, < 15 ns, Ry, > 10 Q, Cin< 11.5pF.

'B(on) -5——! A (90%)

F (2%)

B. Resistors must be noninductive types.

Figure 2. Inductive-Load Switching

180uH

el N NN VG

2N2222 )
BY205-400 1
Velamp= 400 V

5X BY205-400

Figure 1. Inductive-Load Switching Test Circuit

Base Current

Collector Voltage

Collector Current

Waveforms
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TIPL761, TIPL761A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCP741AA TCP741AB
100 - s 50 T
= e 3 HEE —r e
[l = = ©To=10
S or-ese| 5 e
R : I an]
9 N CE i :‘\.\7\ 'c =3A ]
] X i \ | Y
H \\ 3.0 s | le=1A]
8 d \ o ’ i ’ L—1 ¢
8 1o g N
s X 5 . —
'g \ L 20 Hg
: \ N\
= S s \" \ "
If \ K \ K ]
S . Y
1.0 0
01 1.0 10 0 0.5 1.0 15 2.0
I, - Collector Current - A I - Base Current - A
Figure 3. Figure 4.
BASE-EMITTER SATURATION VOLTAGE COLLECTOR CUT-OFF CURRENT
Vs Vs
BASE CURRENT CASE TEMPERATURE
TCP741AC TCP741AD
125 T 10
> T.=25°C
& <
2 415 —— o
> .
5 L — g =
= ] 3 /-
S o5 // 3/ g TIPL761A /'j 7
8 | 9 Ve = 1000V
3 / // NN 3 o1 {
S ol ff N —
3 y | \\\ 3 77 TpLet T
a 9 prAS
s o085 | 1~ A\ l=4A g 001
tu"!’ ' .=3A7 - /,; ~
X \ N l.=2A | — =
S1=1A
0-75 L 0-001
0 02 04 06 08 10 12 14 16 -60 -30 0 30 60 90 120
Iy - Base Current - A T, - Case Temperature - °C
Figure 5. Figure 6.
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TIPL761, TIPL761A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

Ic - Collector Current - A

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

10

SAP741AB

all

1.0

P

A

t, 10 pus
t,= 100ps
t,= 1ms
t,= 10ms

LR

DC Operation 1 TIPL761A {——1_ 1

—
7

Z A '\
A \

Y

vV

‘§4 TIPL761
1PL7! \Nﬂﬁ'_

0-01
1.0

10 100 1000

V¢ - Collector-Emitter Voltage - V

Figure 7.

Thermal |

Z, /R, - Normalised Tr

THERMAL INFORMATION

THERMAL RESPONSE JUNCTION TO CASE

vs

POWER PULSE DURATION

TCP741AE

0-1 |5% 1

N

|

L

0-01

(max) ~

i M A
.lou

duty cycle = ti/t2
Read time at end of t1,

. Zye
D(peak)
Ryc

T.=P,

. ReJC(m:X)

10° 10

t1-

102 102 101 10°
Power Pulse Duration - s

Figure 8.
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TIPL761B, TIPL761C

NPN SILICON POWER

TRANSISTORS

MAY 1989 - REVISED MAY 1995

Rugged Triple-Diffused Planar Construction
4 A Continuous Collector Current

Operating Characteristics Fully Guaranteed
at 100°C

1200 Volt Blocking Capability
100 W at 25°C Case Temperature

SOT-93 PACKAGE
(TOP VIEW)

B h =

c—— |- O

O

EC_—_——"]3
Ea
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIPL761B 1100
Collector-base voltage (Ig = 0 v
voltage (Ig = 0) TIPL7etC | V0RO 1200
TIPL761B 1100
Collector-emitter volt Vgg = V \
ollector-emitter voltage (Vgg = 0) TIPL761C CES 1200
TIPL761B 500
Collector-emitter voltage (Ig = 0 V, v
lector-emif .ge(B ) TIPL761C CEO 550
Emitter-base voltage Vepo 10 \
Continuous collector current [ 4 A
Peak collector current (see Note 1) lom 8 A
Continuous device dissipation at (or below) 25°C case temperature Piot 100 W
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tetg -65 to +150 °C

NOTE 1: This value applies for tp < 10 ms, duty cycle < 2%.

PRODUCTION DATA informati?n is current as of ,.
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

Copyright © 1995 Texas Instruments Limited

F ing does not ily include
testing of allthe parameters, ! ]NSTRUMENTS
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TIPL7618B, TIPL761C

NPN SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Collector-emitter TIPL761B 500
\ lc= 10mA L= N \
CEO(sus) sustaining voltage ¢ m 25 mH (see Note 2) TIPL761C 550
Vcg=1100V  Vge=0 TIPL761B 50
| Collector-emitter Veg=1200V  Vgg=0 TIPL761C 50 uA
CES  cutoff current Vee=1100V  Vge=0 Te =100°C TIPL761B 200
Veg=1200V  Vge=0 Tc = 100°C TIPL761C 200
| Collector cut-off Vog= 500V Ig=0 TIPL761B 50 A
CEO  Current Vog= 550V Ig=0 TIPL761C s0 | ¥
Emitter cut-off
[ Vgg= 10V lc=0 1 mA
£8O current €8 ¢
h Forward current v 5V lg=05A (see Notes3and 4) 20 60
FE transfer ratio CcE= c= e Notes 5 an
= . = 1.0
Collector-emitter s 044 o 2A
VeEsa) oy Ig= 06A Ic= 3A (see Notes 3 and 4) 25 v
saturation voltage
lg= 06 A Ilc= 3A Tc =100°C 5.0
g = 4A  Ig= 2A 1.2
Base-emitter B 0 c
VBE(sat) . lg= 06A Ic= 3A (see Notes 3 and 4) 1.4 Vv
saturation voltage
lg= 06A Ig= 3A Tc = 100°C 13
Current gain
f Veg= 10V Ic=05A f= 1MH 12 MHz
t bandwidth product CE ¢ z
Cop Output capacitance Veg= 20V =0 f=0.1 MHz 110 pF
NOTES: 2. Inductive loop switching measurement.
3. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 125 | °C/W
inductive-load-switching characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
tsv Voltage storage time 2.5 Hs
ty Voltage rise time Ic=3A 300 ns
tq Current fall time Ig(on) = 0.6 A (see Figures 1 and 2) 250 ns
tyi Current tail time VBE(f) =5V 150 ns
to Cross over time 400 ns
tey Voltage storage time 3 Hs
t Voltage rise time 500 ns
ad ge nse Ic=3A I(on) = 0.6 A _
t Current fall time v 5V T = 100°C (see Figures 1 and 2) 250 ns
ti Current tail time BE(of) = c= 150 ns
to Cross over time 750 ns

1 Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIPL761B, TIPL761C
NPN SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

3BQ
+5V

D45H11

BY205-400

BY205-400

4
Z?( RB(on)
180pH
(et NN\ VO

2N2222 4
BY205-400 1
Vclamp= 400 V

V Gen

6803 =

= +5V =
2 5X BY205-400 =

270 O
2N2904
D44H11
70
VBE(off)

Adjust pw to obtain I
100Q

Voo =50V
Ve =100V
Figure 1. Inductive-Load Switching Test Circuit

I8(on) -5—'1 A (90%)

Forlc<6 A
Forlc>26A

Base Current

n
&
<

Collector Voltage

n

0]
=
3

omo x>
v

m T moO @
n

Collector Current

F (2%)

'C(an)
NOTES: A. Waveforms are monitored on an oscilloscope with the following characteristics: t, < 15 ns, R, > 10 Q, Cj, < 11.5 pF.

B. Resistors must be noninductive types.
Figure 2. Inductive-Load Switching Waveforms
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TIPL761B, TIPL761C
NPN SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
100 TCP741AA S 5.0 l T(|3P741AB
= Te=125°C . ' \ . —T,= 25°C
r N T.= 25°C = - o ]
N 8 B T~ T.=100°C
. Y T,= -65°C 3 40 . \“-\&\ )
£ = -5V > 4 ] le=4AT
2 = N $ ‘\r\’\ IZ =3A
5 X g ik =24
£ N 2 N, =1A
a /1 ] 30 M L—T1 ° T
Q ¢ \ 5 AL L]
o 10 £ 0 D
3 A\ IE . L
g N L 20
e 8 A
< AN
10 0 O
TN N
> . Y . P——
1.0 0
01 1.0 10 0 05 1.0 15 2.0
I, - Collector Current - A I - Base Current - A
Figure 3. Figure 4.
BASE-EMITTER SATURATION VOLTAGE COLLECTOR CUT-OFF CURRENT
vs vs
BASE CURRENT CASE TEMPERATURE
1.25 T TCP741AC 10 TCP741AN
> T, =25°C
®
H 3
% 1.15 — &
| o
S £ 7
£ o5 /7 B/ S TIPL7SIC
g ] V. =1200V
NN . Nz
g V \ = A
5 0.95 / X—- § /1;
8 p = \\\ 3 ,/// TIPL761B |
o o Ve =1100V
n'l.- oo //<\ \\\\lc=4A 'ﬂ 001 ,// =
g 08 - — & e
3 I N =
~y c~ — /
le=1A
0.75 L 0.001
0 02 04 06 08 10 12 14 16 -60 -30 0 30 60 90 120
Iy - Base Current - A T, - Case Temperature - °C
Figure 5. Figure 6.
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TIPL761B, TIPL761C
NPN SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

10 SAP741AC
N \\ i
\\
N A Il
« D 1l
£ 10 WA LN
g A \V o] H
8 AT
8 A \' ]
Q / g
8 NN
= Ft,= 1ops [ 2 - o
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Ft,= 1ms HH
-t,= 10ms ‘74' TIPL761B ;
DC Operation (| TIPL761C [T
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V¢ - Collector-Emitter Voltage - V
Figure 7.
THERMAL INFORMATION
THERMAL RESPONSE JUNCTION TO CASE
Vs
POWER PULSE DURATION
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Figure 8.
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TIPL762, TIPL762A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

Rugged Triple-Diffused Planar Construction
6 A Continuous Collector Current

Operating Characteristics Fully Guaranteed
at 100°C

1000 Volt Blocking Capability
120 W at 25°C Case Temperature

X cn—

SOT-93 PACKAGE
(TOP VIEW)

c————— |2 ()

O

EC——" 13
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIPL762 850
Collector-ba: Li¢ lg=0) Vv
se voltage (Ig = 0) TIPL762A Veso 1000
TIPL762 850
Collector-emitter vol Vgg =0, \Y \
iter voltage (Ve = 0) TIPL762A CES 1000
TIPL762 400
Collector-emitts | = V, \
ollector-emitter voltage (Ig = 0) TIPL762A CEO 450
Emitter-base voltage VEego 10 v
Continuous collector current I 6 A
Peak collector current (see Note 1) lom 12 A
Continuous device dissipation at (or below) 25°C case temperature Piot 120 w
Operating junction temperature range TI -65 to +150 °C
Storage temperature range Ts(g -65 to +150 °C

NOTE 1: This value applies for tp < 10 ms, duty cycle < 2%.

PRODUCTIOdN DATA dinformatlon is current as of ’.
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

F p does not ily includ
testing of all the parameters. 1ty incluce INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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TIPL762, TIPL762A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN | TYP | MAX| UNIT |
Votol Collector-emitter o= 100mA  L=25mH (see Note 2) TIPL762 400 v
54)  sustaining voltage ¢ TIPL762A 450
Vee= 850V Vge=0 TIPL762 50
| Collector-emitter Veg=1000V  Vge=0 TIPL762A 50 A
CES  cut-off current Veg= 850V Vge=0 Te =100°C TIPL762 200 | ¥
Vee =1000V  Vge=0 T =100°C TIPL762A 200
| Collector cut-off Veg= 400V lg=0 TIPL762 50 A
CEO  Gurrent Veg= 450V Ig=0 TIPL762A so | ¥
ego Emitter cut-off Veg= 10V =0 1 mA
current
heg | orward current Veg= 5V lg=05A  (see Notes3and 4) 20 60
transfer ratio
5= 04A o= 2A 0.5
v Collector-emitter lg= 08A Ig= 4A (see Notes 3 and 4) 1.0 v
CE(sat) .
saturation voltage lg= 12A  Ig 6A 25
g= 12A Ig= 6A Te = 100°C 5.0
lg= 04A Ic= 2A 1
Base-emitter lg= 08A g 4A (see Notes 3 and 4) 1.3
Vg (say ’ %
saturation voltage lg= 12A lc= B6A 1.5
lg=  12A Ig= 6A Tc =100°C 14
f bo:;;j:d?: ';mdud Veg= 10V Ig= 05A  f= 1MHz 6 MHz
Cob Output capacitance Veg= 20V Ig=0 t=0.1 MHz 105 pF
NOTES: 2. Inductive loop switching measurement.
3. These p: must be d using pulse techniques, th= 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 125 | °C/wW
inductive-load-switching characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS t MIN TYP | MAX UNIT
[ Voltage storage time 25 Hs
ty Voltage rise time =6 A 200 ns
th Current fall time \7 -0V Igon) = 1.2 A (see Figures 1 and 2) 150 ns
t Current tail time BE(off) 50 ns
to Cross over time 300 ns
tey Voltage storage time 3 Hs
ty Voltage rise time 300 ns
i Current fall time if =6 A_ 0V lf(oi) 1:0:)°2€A (see Figures 1 and 2) 150 ns
t Current tail ime BE(of) =~ c= 50 ns
tyo Cross over time 500 ns

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIPL762, TIPL762A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

BQ

+5V

D45H11
BY205-400

180 uH
[t NN Vo0
V Gen

68 Q BY205-400 1

Velamp =400V

5X BY205-400 =

270 BY205-400

Adjust pw to obtain |
Justpwio obtain lg D44H11
Forlc<6A Vgc=50V

v
Forlg26A Vgo=100V BE(off)

100 @

Figure 1. Inductive-Load Switching Test Circuit

Base Current

Collector Voltage

l — N Collector Current
C(on
fon) F (2%)
NOTES: A. Waveforms are monitored on an oscilloscope with the following characteristics: t, < 15 ns, Ri, > 10 Q Ci < 11.5 pF.
B. Resistors must be noninductive types.

Figure 2. Inductive-Load Switching Waveforms
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TIPL762, TIPL762A
NPN SiLICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN

Vs
COLLECTOR CURRENT
100 TCP762AE
Fv,.=5v T,=125°C
r CT.= 25°C
: ~Ty= 65°C
'A‘;v ~
- N
s 1 ,<\
: \
g N
2 10 v NN
[
L
53
e
:E
10
01 1.0 10

I, - Collector Current - A

COLLECTOR-EMITTER SATURATION VOLTAGE

Figure 3.

Vs
BASE CURRENT

TCP762A1

Vegsar) - Collector-Emitter Saturation Voltage - V

COLLECTOR-EMITTER SATURATION VOLTAGE

vs
BASE CURRENT
TCP762AH
50 ‘ [ 1. =1A
I, =2A
0 \ l// L1 _1.=4A
AT M e
3.0 /\\/‘ 7
20 \\
N
AN
10
L N
~
0
0 05 10 15 20 25

I, - Base Current - A

Figure 4.

BASE-EMITTER SATURATION VOLTAGE
vs
BASE CURRENT

TCP762AJ

5.0

PR B T
o / = /
PR | Be==s

> 40 /Y I =6A g M F =

S I T, = 100°C < i ,é ///

2 \1 E e |

& 30 \ 2 10 75 ><

£ ? / // ]

L.'"F_ 2.0 \ E 09 V/A/< J

g \ \\ 3 /// N .

S [T N ‘L RN
P \ i ver l,=4A7]
¥ N ~ ™ lo=2A |

> \_ L=1A

] 0.7 4
0 0.5 10 15 2.0 25 0 02 04 06 08 10 12 14 16 18 20
Iy - Base Current - A I - Base Current - A
Figure 5. Figure 6.
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TIPL762, TIPL762A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

COLLECTOR CUT-OFF CURRENT

vs
CASE TEMPERATURE
TCP762AF
10
£
g 1.0 = A
- I’l
a /7 /I
£ TIPL762A y 4
e Vo =1000V
3
o 01 S
N 77
'6 ZT JEN —
2 TIPL762 ]
S Ve =850 V——]
(] / CE
'a 0.01 ~
3 == =
0.001

-80 -60 -40 -20 0 20 40 60 80 100 120 140
T, - Case Temperature - °C

Figure 7.

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAP762AB

100
< 10 ol B .~ d A, Wil B s s |
- N =
& T
e N N
5 N\ V4
2 NN/
g 10 {14 =
o
3 VAV AN AL
3 Vi - "
o 1M AN
0.1 E /’ /
Ft,= 100ps
= N
o= 1; ms 175
t = ms 1
[t 74 TIPL762
001 DC Operation 1 TIPL762A
1.0 10 100 1000

Ve - Collector-Emitter Voltage - V

Figure 8.
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TIPL762, TIPL762A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

THERMAL INFORMATION

THERMAL RESPONSE JUNCTION TO CASE
Vs
POWER PULSE DURATION

[
S 40— _____Tcpreaa
H T i
§_ 50%
T
E | A
] 20% I THH
£ ¥ g
g 10% LT
) —
2 5% ]
% T
= 2% 7
.g /r/l’f
2 /’
g 001 |1%A4
E A
<] T 11 -
=z 0% —1 duty cycle = t1/t2 .1—1;‘-‘
s ~TT7T Read time at end of t1,
o« Z,
o Tyman = Te = Pogpoat * ( ReJc ) * Royeman
h? 8JC

0.001 T R A R R TTTT R S E A TR R I AT
10 10+ 10°? 102 107

t, - Power Pulse Duration - s

Figure 9.
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TIPL765, TIPL765A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

Rugged Triple-Diffused Planar Construction
10 A Continuous Collector Current

Operating Characteristics Fully Guaranteed
at 100°C

1000 Volt Blocking Capability
125 W at 25°C Case Temperature

N eve—

SOT-93 PACKAGE
(TOP VIEW)

c———— 12 O

O

EC——"]s3
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIPL765 850
Collector-ba It: lge=0
eotor-base voltage (Ig = 0) TIPL765A Veso 1000 v
TIPL765 850
Collector-emitt It: Vge=0 V v
ollector-emitter voltage (Vg = 0) TIPL765A CES 1000
TIPL765 400
Collector-emitt It: lg=0 Vv A
or-emitter voltage (Ig = 0) TIPL765A Ceo 450
Emitter-base voltage Vego 10 v
Continuous collector current Io 10 A
Peak collector current (see Note 1) lom 15 A
Continuous device dissipation at (or below) 25°C case temperature Piot 125 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tslg -65 to +150 °C

NOTE  1: This value applies for t, < 10 ms, duty cycle < 2%.

PRODUCTION DATA information is current as of i
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

F p ing does not ly include
testing of all the parameters. lNST RUMENTS

Copyright © 1995 Texas Instruments Limited
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TIPL765, TIPL765A

NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
llector-emitter TIPL765 400
Veeo(sus) :;stainingevo:age lo= 100mA  L=25mH (seeNote2) o0 765n 450 v
Vee= 850V Vge=0 TIPL765 50
| Collector-emitter Veg=1000V  Vge=0 TIPL765A 50 A
CES cut-off current Vog= 850V Vge=0 Te =100°C TIPL765 200 | "
Vep=1000V  Vge=0 T =100°C TIPL765A 200
. Collector cut-off Veg= 400V Ig=0 TIPL765 50 A
CEO  qurrent Vo= 450V Ig=0 TIPL765A s0 | M
leso Z:::: out-of Veg= 10V Ig=0 1] ma
heg | onward ourrent Vog= 5V lg=05A (see Notes 3 and 4) 15 60
transfer ratio
lg= 04A Ig= 2A 0.5
Collector-emitter Ig= 1A Ig= 5A (see Notes 3 and 4) 1.0
VeE(sat) ) \Y
saturation voltage lg= 2A Ig= 10A 2.5
lg= 2A  lg= 10A Tc = 100°C 5.0
= 04A Ig= 2A 71
Base-emitter Ig= 1A Ig= 5A (see Notes 3 and 4) 1.3
VBE (sat) ) - B \
saturation voltage lg= 2A  lg= 10A 1.7
lg= 2A Ig= 10A Tc =100°C 1.6
f, bc:;;:'i'd?:':mdum Vog= 10V Ig=05A  f= 1MHz 8 MHz
Cob Output capacitance Veg= 20V Ig=0 f=0.1 MHz 150 pF
NOTES: 2. Inductive loop switching measurement.
3. These parameters must be measured using pulse techniques, to =300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyjc  Junction to case thermal resistance 1 °C/W
inductive-load-switching characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS T MIN [ TYP | MAX | UNIT
tey Voltage storage time 2 Hs
ty Voltage rise time Io=10A 300 ns
ti Current fall time _ Igon) =2 A (see Figures 1 and 2) 200 ns
ty Current tail time Ve =5V 50 ns
to Cross over time 400 ns
tsy Voltage storage time 35 Hs
‘t:ll ZZI:?egri ;:Ietitrl:;e lc=10A lBiom =2 A (see Figures 1 and 2) ;gg ::
Voc, o = -5V T~ = 100°C
ty Current tail time TBEtom = =T Lo 80 ns
tyo Cross over time 500 ns

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIPL765, TIPL765A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

BOQ
+5V

D45H11

BY205-400 <
A:‘( RB o0)
180 pH

2N2222
BY205-400 1
Velamp =400V

5X BY205-400

BY205-400

V Gen
68 QQ =
= +5V

<
>
270 Q% BY205-400

<
<
D44H11

VBE(off)

Adjust pw to obtain I
100 Q

Forlg<6A Vgg=50V
Forlg26A Vgg=100V
Figure 1. Inductive-Load Switching Test Circuit

IB(on)
Base Current

Collector Voltage

Collector Current

F (2%)

Figure 2. Inductive-Load Switching Waveforms

'con)
NOTES: A. Waveforms are monitored on an oscilloscope with the following characteristics: t, < 15 ns, Rj, > 10 Q, C, < 11.5 pF.
B. Resistors must be noninductive types.
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TIPL765, TIPL765A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN

COLLECTOR-EMITTER SATURATION VOLTAGE

vs vs
COLLECTOR CURRENT BASE CURRENT
TCP765AE TCP765AF
100 - > 50
E V=5V T, =125°C ; L= 1A
- ) o
— T,= 25°C § = 2A
c L T.= -65°C E 40 :Ci1::
3 N 5 e
£ Z |\ = [
£ 3 £ T, =25°C
El
3 W \ & 30
Q N\ 5
2 10 \VIQ E
il £
o
& Y 20
e 2 \
' 2
= g
T10
>-g \~._ L ht Dt Al
10 0
01 10 10 001 01 10 10

I¢ - Collector Current - A

Figure 3.

COLLECTOR-EMITTER SATURATION VOLTAGE

I - Base Current - A

Figure 4.

BASE-EMITTER SATURATION VOLTAGE

vs vs
BASE CURRENT BASE CURRENT

5.0 TCP765AJ 16 TCP765AG
% 1 = 1A
) A >
o le= 2A @
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> 40 =—1,=10A s ™ g
0o T 1 |1\ I I‘l:f = /
g =100° § |
::-_' c ‘:'E /( /
S 30 % 1.2 / -
4 » LT 1
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; ;|| e
L 20 E 10 7 -
- ©
2 8 /
‘? 1.0 \ \ T o8 ,4/ \\ M. =10A
L v § o NS =
P TTNTSN e NNSH
8 NU| N N Ic: A

=
0 06 L
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Iy - Base Current - A

Figure 5.

I, - Base Current - A

Figure 6.
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TIPL765, TIPL765A
NPN SILICON POWER TRANSISTORS

AUGUST 1978 - REVISED MAY 1995

40

legs - Collector Cut-off Current - pA

1.0 /
/f

Ve = 1000 v////
0-1

TYPICAL CHARACTERISTICS

COLLECTOR CUT-OFF CURRENT
Vs
CASE TEMPERATURE

TCP765AH

v
/7
71/
4

TIPL765A

v
T A V=850V

0.01
-80 -60 -40 -20 O 20 40 60 80 100 120 140

T, - Case Temperature - °C

Figure 7.

I - Collector Current - A

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAP765AB

SSEEN X
X
AWAY AWAY 0]
Z
RN
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t,= 100 ps =
F N
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Ltv = 1ms ] » d ‘\ ~
t,= 2ms 1 AN
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DC Operation A TIPL765A
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Figure 8.
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TIPL770

NPN SILICON POWER TRANSISTOR

MARCH 1984 - REVISED MAY 1995

Rugged Triple-Diffused Planar Construction
2.5 A Continuous Collector Current

Operating Characteristics Fully Guaranteed
at 100°C

850 Volt Blocking Capability
50 W at 25°C Case Temperature

TO-220 PACKAGE

(TOP VIEW)

BC————— |t
cc————— 1®
EC———— |3

O

a —
Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
Collector-base voltage (Ig = 0) Veso 850 v
Collector-emitter voltage (Vgg = 0) Vces 850 v
Collector-emitter voltage (lg = 0) Vceo 400 Vv
Emitter-base voltage Veso 10 \
Continuous collector current Ic 25 A
Peak collector current (see Note 1) lom 8 A
Continuous device dissipation at (or below) 25°C case temperature Piot 50 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Ts(g -65 to +150 °C

NOTE 1: This value applies for ty < 10 ms, duty cycle < 2%.

PRODUCTION DATA information is current as of .
publication date. Products conform to specifications 1/
per the terms of Texas Instruments standard warranty.

Copyright © 1995 Texas Instruments Limited

does not ily include EXAS
{estlng of all the param"eters. v lNSTRUMENTS
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TIPL770

NPN SILICON POWER TRANSISTOR

MARCH 1984 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Collector-emitter
A Ilc= 100mA L=25mH see Note 2 400 \Z
CEO(sUS)  gystaining voltage ¢ ¢ )
| Collector-emitter Vee= 850V Vgg=0 5 A
CES  cut-off current Vog= 850V Vge=0 Tg = 100°C 200 | ¥
Collector cut-off
I Veg= 400V Ig=0 5 A
CEO current CE B H
Emitter cut-off
! = \ Ic=0 1 mA
EBO current Ves 10 ¢
Forward current
hy Vce = V Ig=05 Notes 3 and 4 20 60
FE transfer ratio CE 5 ¢ A (see )
N Ig= 02A Ig= 1A (see Notes 3 and 4) 1.0
Collector- 8 C
Voreay Sa‘ufgt::neg::fre lg= 05A Ilg=25A 25 | v
9 lg= 05A Ig=25A Tc = 100°C 5.0
= . = 1.0
Base-emitter Ig 02A g 1A (see Notes 3 and 4)
Vee(say saturation voltage ls = 05A lg=25A 12 v
9 ls= 05A lg=25A  Tg=100C 13
Current gain
fi Vee= 10V = 0. f= 1MH 12 MHz
' bandwidth product CE lo= 054 “
Cop Output capacitance Veg= 20V Ig=0 f=0.1 MHz 55 pF
NOTES: 2. Inductive loop switching measurement.
3. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 2.5 °C/W
inductive-load-switching characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
tsy Voltage storage time 2 Hs
ty Voltage rise time o= 25A 200 ns
t Current falf time \7 T 5V Igon) = 0.5 A (see Figures 1 and 2) 200 ns
ty Current tail time BE(f) = 50 ns
o Cross over time 300 ns
tsv Voltage storage time 2.5 Us
t Voltage rise time 400 ns
lc=25A | =05A
t Current fall time VC -5V TB(OT100°C (see Figures 1 and 2) 250 ns
ty Current tail time BE(f) = c= 50 ns
tyo Cross over time 500 ns

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIPL770
NPN SILICON POWER TRANSISTOR

MARCH 1984 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

33O
+5V

D45H11

BY205-400
BY205-400  $
Ay HB(on)
>
180pH
el VN VO

2N2222
BY205-400 1
Velamp= 400 V

V Gen
68QQ) =
= +5V =
b > 5X BY205-400 =
27009 BY205-400 <
<
Adjust pw to obtain I D44H11
Forlc<6A Vgc=50V v
Forlc26A Vgg=100V 100 Q BE(off)
Figure 1. Inductive-Load Switching Test Circuit
'B(on) -5—! A (90%)
A-B=tg, — Base Current
B-C=ty
D-E=t
E-F=t
B-E=ty
Collector Voltage

\ E (10%)
Collector Current
F (2%)

IC(on)
NOTES: A. Waveforms are monitored on an oscilloscope with the following characteristics: t; < 15 ns, Rj, > 10 Q, Cj, < 11.5 pF.
Figure 2. Inductive-Load Switching Waveforms
6-99

B. Resistors must be noninductive types.
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TIPL770
NPN SILICON POWER TRANSISTOR

MARCH 1984 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCP770AD TCP770AE
100 - > 5
E Ve =5V T, =125°C i T, =25°C
J /TC= 25°C -4 L-1.=25A
c (& //Tc= -65°C E 4 /Ic=1'0A
g BN Ny / 8 / le=09A
3 4 Al & 3
o e
S 10 AN g
©
§ o2
¢ g
w 2
r= g )
|
i N
g\ —
1.0 0
01 1.0 5.0 0 05 1.0 1.5 2.0
I, - Collector Current - A Iy - Base Current - A
Figure 3. Figure 4.
COLLECTOR-EMITTER SATURATION VOLTAGE BASE-EMITTER SATURATION VOLTAGE
vs vs
BASE CURRENT BASE CURRENT
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> 5¢ 1.2
f T, =100°C . I
4 L l,=25A R !
5 L 1.=1.0A g lo=25A
= 4 Cl.=05A s 11 1
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2 e
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= ] Y
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% \ S ,
>
0 07
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I, - Base Current - A I - Base Current - A
Figure 5. Figure 6.
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TIPL770
NPN SILICON POWER TRANSISTOR

MARCH 1984 - REVISED MAY 1995

I¢ - Collector Current - A

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAP770AC
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AV \ A\
\ X
N
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\ CAY
X
r' N\
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DC Operation
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Figure 7.
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TIPL790, TIPL790A
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

® Rugged Epitaxial Planar Construction
10 A Continuous Collector Current

Operating Characteristics Fully Guaranteed
at 100°C

® t,,typically 320 ns,Ic=10A

B

CcC

TO-220 PACKAGE
(TOP VIEW)

E——— =

O

Pin 2 is in electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIPL790 150
Collector-base voltage (Ig = 0 V, \
° 00 (le = 0) TIPL790A c8o 200
TIPL790 150
Collector-emitter voltage (Vgg = 0 V, \
9 (Vee = 0) TIPL790A CES 200
TIPL790 120
Collector-emitter voltage (Ig = 0 \Y \
9 (la = 0) TIPL790A CE0 150
Emitter-base voltage Veso 8 \
Continuous collector current Io 10 A
Peak collector current (see Note 1) lom 15 A
Continuous device dissipation at (or below) 25°C case temperature Piot 70 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Terg -65 to +150 °C

NOTE 1: This value applies for tp <10 ms, duty cycle <2%.

PRODUCTION DATA information is currenft as of ’.
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

F p g does not ily include
testing of all the parameters. Y ler RUMENTS

Copyright © 1995 Texas Instruments Limited
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TIPL790, TIPL790A
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN [ TYP | MAX | UNIT
-emil 120
Votoe) pmammgvoage | ©7 10 L=25mH seNosd oo | g v
Collector-base TIPL790 150
Veso breakdown voltage lo= 1mA (see Note 3) TIPL790A 200 v
Vee = 150 V Vge = 0 TIPL790 0.05
| Collector-emitter Ve =200V Vge=0 TIPL790A 0.05 mA
CES  cutoff current Veg =150V  Vge=0 Te = 100°C TIPL790 1
Vee=200V  Vge=0 Tc=100°C TIPL790A 1
Collector cut-off Veg =150V TIPL790 50
BV current VEE -200y  S<Ves<8Y TIPL790A s0 | YA
lego Collector cut-off Veg =120V lg=0 TIPL790 50 VA
current Ve =150 V lg=0 TIPL790A 50
Iego CE':'::::: cut-off Veg= 5V Ig=0 4 mA
heg | orward ourrent Vee= 5V Ig=05A (see Notes 3 and 4) 60 500
transfer ratio
lg= 20mA  Ig= 4A 12
v Collector-emitter lg= 30mA Ic= 7A (see Notes 3 and 4) 15 v
CEsa)  gaturation voltage lg= 50mA  Ig= 10A 2.0
lg= 50mA  Ic= 10A To=100°C 2.0
lg= 20mA  Ig= 4A 18
v Base-emitter lg= 30mA lc= 7A (see Notes 3'and 4) 1.9 v
BE(a)  saturation voltage lg= 50mA  Igc= 10A 2.2
lg= 50mA  Ig= 10A Te=100°C 2.1
Parallel diode
Ve forward voltage le = oA lg=0 8 v
j  Currentgain Veg= 10V Ig= 05A f= 1MHz (see Note 5) 10 MHz
bandwidth product
Cop Output capacitance Veg= 20V lge=0 f=0.1 MHz 920 pF
NOTES: 2. Inductive loop switching measurement.
3. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle £ 2%.
4. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
5. To obtain f, the [heg] response is extrapolated at the rate of -6 dB per octave from f = 1 MHz to the frequency at which [hgg] = 1.

thermal characteristics

PARAMETER MIN | TYP | MAX [ UNIT
Rgyc  Junction to case thermal resistance 1.79 | °C/W
inductive-load-switching characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT

tgi Current storage time 450 700 ns

ty Voltage rise time e=10A | 50 mA 160 750 ns

ti Current fall ime IC B 25A \7("") a mV (see Figures 1 and 2) 250 | 400 ns

i Current tail time B(off) = ~&- BE(off) = -5 280 450 ns

tyo Cross over time 320 500 ns

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIPL790, TIPL790A
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

3BO

+5V

D45H11
BY205-400

BY205-400 <

2?' RB(gn)

180pH
el NN\ V.

BY205-400 1

Velamp= 400 V

V Gen

68 Q

5X BY205-400 =
Adjust pw to obtain I DAIH11
470
Foric<6A V=50V v,
Forlg26A Vgg=100V 1000 BE(off)

Figure 1. Inductive-Load Switching Test Circuit

'B(on)-b—fl A (90%)
-B=t — Base Current

Collector Voltage

Collector Current

F (2%)

NOTES: A. Waveforms are monitored on an oscilloscope with the following characteristics: t; < 15 ns, R;; > 10 Q, C; < 11.5 pF.
B. Resistors must be noninductive types.

Figure 2. Inductive-Load Switching Waveforms
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TIPL790, TIPL790A
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs Vs
COLLECTOR CURRENT BASE CURRENT
10000 JoeTeeAn S 6 ety
T.=125°C V=5V . L l.=10A
T.= 25°C o L1 1= 7A
T.= -65°C 3 5 .= 4A4
c c \ c
3 z pas / LT 1= 1A
E \ 4 L] /
Lt A
g \ = Pl
o =
Q 1000 e — - £ 3 =kd
S > — LS E V% \
E = v \
o N 2 N
@ — E
< [+ N\ \s
': 1 A NN
- !
R
100 0
1.0 10 1 10 100
I - Collector Current - A I - Base Current - mA
Figure 3. Figure 4.
BASE-EMITTER SATURATION VOLTAGE COLLECTOR CUT-OFF CURRENT
vs vs
BASE CURRENT CASE TEMPERATURE
2.0 TCE785AC 10 . TCE785AD
> le=
. I, = -]
g A <
g 18 |Z; s oy
2 o § 10 = 5
k] H £ ! 7
g ] S TIPL790A v o
g 16 = b Vee =200V —2
) //” g cE™ /
5 o 01 =
E 5 o
E 14 8 7 TIPL790
Y £ A Vg =150 V
@ A
: ! s
' w 0.01 =
i 1.2 0 e
>g I//
— A
1.0 0-001
1.0 10 100 -60 -30 0 30 60 90 120
|y - Base Current - mA T, - Case Temperature - °C
Figu;'e 5. Figure 6.
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TIPL790, TIPL790A
NPN SILICON POWER DARLINGTONS

AUGUST 1978 - REVISED MAY 1995

I - Collector Current - A

c

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
100 SAE785AA
Z2t,= 1ms,
d= 1%
ft= 2ms,
ol A
AN f| d= 5%
10 = - t,= 10ms,
>~ d= 5% ]
N DC Operation
'R
1.0 N
AN
\
0.1 = QE;Q ==
A
TIPL790 ]
TIPL790A |
0.01
1.0 10 100 1000

V, - Collector-Emitter Voltage - V

Figure 7.
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, TIPL791, TIPL791A
NPN SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

Rugged Triple-Diffused Planar Construction

4 A Continuous Collector Current

TO-220 PACKAGE

(TOP VIEW)
Operating Characteristics Fully Guaranteed 7 |
at 100°C B————— {1
® 1000 Volt Blocking Capability cc——1® O
Ec———— |3
Pin 2 is in electricai contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIPL791 850
Collector-b | = \"
ollector-base voltage (Ig = 0) TIPL791A Vceo 1000
TIPL791 850
Collector-emitter voltage (Vgg = O Vv, \
or-emitter voltage (Ve = 0) TIPL791A CES 1000
TIPL791 400
Collector-emi tage (Ig = 0 \Z v
ollector-emitter voltage (lg = 0) TIPL791A CEO 450
Emitter-base voltage Vego 10 Vv
Continuous collector current I 4 A
Peak collector current (see Note 1) lem 8 A
Continuous device dissipation at (or below) 25°C case temperature Plot 75 w
Operating junction temperature range T -65 to +150 °C
Storage temperature range Tsig -65 to +150 °C

NOTE  1: This value applies for t, < 10 ms, duty cycle < 2%.

PRODUCTION DATA Informati;m is current as of i
publication date. Products conform to specifications
per the terms of Texas Instruments standard warranty. TEXAS

F p g does not ily include
testing of all the parameters. Y INST RUMENTS

Copyright © 1995 Texas Instruments Limited
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TIPL791, TIPL791A

NPN SILICCN POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Collector-emitter TIPL791 400
\ = = \
CEO(sus) sustaining voltage lc 100 mA L=25mH (see Note 2) TIPL791A 450
Vo= 850V Vgg=0 TIPL791 5
| Collector-emitter Veg=1000V  Vge=0 TIPL791A 5 A
CES  cutoff current Veg= 850V Vge=0 Tg=100°C TIPL791 200 | ¥
Vee=1000V  Vgg=0 Te = 100°C TIPL791A 200
Collector cut-off Veg= 400V Ig=0 TIPL791 5
lceo pA
current Veg= 450V lg=0 TIPL791A 5
Emitter cut-off
! Vgg= 10V Ilc=0 1 mA
EBO current £8 ¢
h Forward ourrent v 5V Ig=05A (see Notes 3 and 4) 20 60
FE transfer ratio CE= c= see e a
o= 02A 1A 0.5
Collector-emitter lg= 05A Ig=25A (see Notes 3 and 4) 1.0
Vee(say ) v
saturation voltage Ig= 1A 4A 2.5
lg= 1A 4A T =100°C 5.0
= 02A TA 7.0
v Base-emitter lg= 05A lg=25A (see Notes 3 and 4) 1.2 v
BE(sat) "
saturation voltage lg= 1A 4A 1.4
lg= 1A 4A Te=100°C 1.3
Current gain
f; Vee= 10V lc=05A f= 1MH 12 MH;
't bandwidth product CcE c z z
Cob Output capacitance Veg= 20V Ig=0 f=0.1 MHz 110 pF
NOTES: 2. Inductive loop switching measurement.
3. Thesep ed l
4. These parameters must be measured usin
thermal characteristics
PARAMETER MIN TYP | MAX [ UNIT
Rgyc  Junction to case thermal resistance 1.66 | °C/W
inductive-load-switching characteristics at 25°C case temperature (uniess otherwise noted)
PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
tsy Voltage storage time 2 Hs
toy Voltage rise time c4A 200 ns
| Current fall time c= IB(on) = 0.8A (see Figures 1 and 2) 100 ns
o Veg(ofy =-5 V
ty Current tail time 50 ns
to Cross over time 200 ns
tsy Voltage storage time 25 Hs
ty Voltage rise time 400 ns
lc=4A =0.8A
t, _ Current fall fime v° v :‘_3“’”’ 10?):: (see Figures 1 and 2) 200 | ns
t Current tail time BE(off) = c= 50 ns
tyo Cross over time 600 ns

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIPL791, TIPL791A
NPN SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

330
+5V

D4a5H11
BY205-400

BY205-400

/1?' RB(on)

180uH
R ¥ W YN

2N2222 )
68 Q TUT BY205-400 1
( I: Velamp= 400 V
5X BY205-400 =
270
Adjust pw to obtain I DaaH11
Forlc<6A Vgc=50V v
Forlc26A Vgc=100V 1000 BE(off)
Figure 1. Inductive-Load Switching Test Circuit
'B(on) —b—! A (90%)
-B=tgy — Base Current

Collector Voltage

Collector Current

F (2%)
NOTES: A. Waveforms are monitored on an oscilloscope with the following characteristics: t, < 15 ns, Ri; > 10 Q, C;, < 11.5 pF.
B. Resistors must be noninductive types.

Figure 2. Inductive-Load Switching Waveforms
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TIPL791, TIPL791A
NPN SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCP791AA TCP791AB
100 [ ] > 5
[ V=5V T, =125°C] . T =25°C
i LT, = 25°C] 5 le=1A
| ]
c — p T, = -65°C E 4 blc=2A
K| NN Pl=3AT
‘.2 B g =4l
: : i
S \% 2 4 N /
8 10 \\ E \ \ //
3 X E VX
L w
& 5 2
g le'e'd
s g , \ (
5 \ \ N
K N\
10 0
01 1.0 10 0 0.5 1.0 1.5 20 2.5
I¢ - Collector Current - A I - Base Current - A
Figure 3. Figure 4.

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAP791AA

10
\‘ ‘\\ !
. i
N N .
N NI
< \ v
£ 10 NAYAWL
[ vaay
£ AN
3 X\ .
= LA -
g '\
2
3
(5] |
" 01 A S==h
- Z A\
L /I 7 \
:tp= 100 us > y, \
t =
L p_ 1ms i
4= 10ms {2 T mipL7e1 T\
DC Operation TIPL791A -\:& I
0.01 L Pl i L]
10 10 100 1000

V. - Collector-Emitter Voltage - V

Figure 5.

*? TEXAS
6-112 INSTRUMENTS




TIPL791, TIPL791A

NPN SILICON POWER TRANSISTORS

MAY 1989 - REVISED MAY 1995

p

Thermal |

d Tr

ZeJc/ nedc -N

THERMAL INFORMATION

THERMAL RESPONSE JUNCTION TO CASE

vs
POWER PULSE DURATION
TCP791AC
10 T
T
]
50%11] i
i
2% LT
10% il
01 T T
5% L=
d
| L
T
0% A4 B =
A duty cycle = ti/t2 "ﬁ,z.l
Read time at end of t1,
Z
TJ(max) “Te= PD(pnk) : '—R'i * Ryscimany
8JC
0-01
10 104 10° 102 107 10°

t1 - Power Pulse Duration - s

Figure 6.
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MECHANICAL DATA

TO-220

3-pin plastic flange-mount package
This single-in-line package consists of a circuit mounted on a lead frame and encapsulated within a plastic
compound. The compound will withstand soldering temperature with no deformation, and circuit performance
characteristics will remain stable when operated in high humidity conditions. Leads require no additional
cleaning or processing when used in soldered assembly.

TO-220 4,60
4,40 ¢
3,85 10,4 1,32
o ! ‘_._ — —
3,75 10,0 2,95 1,23
: f 2,65
/ 7T\ N\ L
6,6
U/ T e
v
\ 15,9
15,2
17,6 TYP.
5,5
» [ 35
]
J 13,7
— 7 12,7
1,14
0,61 i
0,94
2,70 0,64
2,40 0,41
5,15 2,72
>
ALL LINEAR DIMENSIONS IN MILLIMETERS
NOTE A: The centre pin is in electrical contact with the mounting tab. MDXXAP
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MECHANICAL DATA

SOT-93

3-pin plastic flange-mount package
This single-in-line package consists of a circuit mounted on a lead frame and encapsulated within a plastic
compound. The compound will withstand soldering temperature with no deformation, and circuit performance
characteristics will remain stable when operated in high humidity conditions. Leads require no additional
cleaning or processing when used in soldered assembly.

SO0T-93 4,90
2 —pl g
4,70
15,2
e4—':) AN 14,7 39
4,15
T 16,2 MAX.
12,2 MAX. C) E
l 31,0 TYP. ]
J ] ¥
18,0 TYP. —
¥ U
O @7 ®
1,30 0,7
139 yllle— {olle— 278
1,10 0,50
2,50 TYP. —P —
ALL LINEAR DIMENSIONS IN MILLIMETERS
NOTE A: The centre pin is in electrical contact with the mounting tab. MDXXAW

“.’P Texas
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MECHANICAL DATA

LP003 (TO-92)

3-pin cylindical plastic package
This single-in-line package consists of a circuit mounted on a lead frame and encapsulated within a plastic
compound. The compound will withstand soldering temperature with no deformation, and circuit performance

characteristics will remain stable when operated in high humidity conditions. Leads require no additional
cleaning or processing when used in soldered assembly.

LP003 (TO-92) LP003 Falls Within JEDEC
TO-226AA Dimensions

5,21

4,44 ¢

4,19
3,43 MIN. —9 — FYT] — —
A

2,67

2,67 |
208 7 y 208 r

Seating Plane ]

1,27
(see Note A)

i

.®
® —@“—-
’ ———:lvld—
&l

12,7 MIN.
0,56
0,40
1,40 0,41 ¢
—_— —r __..’
1 0,35
2,67
2,
ALL LINEAR DIMENSIONS IN MILLIMETERS
NOTE A: Lead dimensions are not controlled in this area. MDXXAX
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MECHANICAL DATA

LP003 (TO-92)

3-pin cylindical plastic package
This single-in-line package consists of a circuit mounted on a lead frame and encapsulated within a plastic
compound. The compound will withstand soldering temperature with no deformation, and circuit performance
characteristics will remain stable when operated in high humidity conditions. Leads require no additional
cleaning or processing when used in soldered assembly.

LP003 (TO-92) - Formed Leads Version LP003 Falls Within JEDEC
TO-226AA Dimensions
5,21
444 ¢
4,19
3,43 MIN. —p " — 247 — —
2,67 2,67 |
2,08 203 " F’
+
5,34
4,32
¥
4,00 MAX.
0,56
0,40

O @
—> L 2,90 oM —PL

2,40 0,35

&

&«

ALL LINEAR DIMENSIONS IN MILLIMETERS

MDXXAR

Q’ TeExAs
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MECHANICAL DATA

LPR
Tape dimensions

LP Package (TO-92) Tape (Formed Lead Version)

521
4,45 "] [
3,43 MIN. — — %-}—9—»
3
2,67
2,03 | r— 2,03 |
— __
534
4,32
v S_—
4,00 MAX.
056 041
0,40 035 |
13,70
[F11,70
32,00 T T 2,50 MIN 0,50
27,68 : 0,00
23,00 17,66 16,50 r—; M l_ ?
15,50 I 4t i f
11,00 9,75
l 8,50 850 - 19,00
v an Fany Pan N 550 19,00
/ ! L U&A 17,50
2,90
240 " [ 200 o —’——g 33
6.75 N
595 | :)o_
13,
32,40

ALL LINEAR DIMENSIONS IN MILLIMETERS

MDXXAS
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Notes
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REV. 44

Ti Sales Offices
in Europe

BELGIQUE/BELGIE

Avenue Jules Bordetlaan 11
1140 Bruxelles/Brussels
Tel: (02) 726 75 80

Fax: (02) 726 72 76

DEUTSCHLAND
Haggertystra3e 1
85356 Freising

Tel: (08161) 80-0
Fax: (08161) 8045 16

Kirchhorster Straf3e 2
30659 Hannover

Tel: (0511) 90 49 60
Fax: (0511) 64 90 331

Maybachstrafle 11
73760 Osfildern

Tel: (0711) 34 03 0
Fax: (0711) 34 032 57

ESPANA

¢/ Gobelas 43
28023 Madrid
Tel: (1) 372 80 51
Fax: (1) 372 82 66

FRANCE,

MIDDLE-EAST & AFRICA

8-10 Avenue Morane-Saulnier,

B.P. 67

78141 Velizy-Viliacoublay Cedex

Tel: (1) 30 70 10 01

Fax: (1) 30 70 10 54

Service Technique: Tel (1) 30 70 10 33

HOLLAND
Amsterdamseweg 204
1182 HL Amstelveen

MAILING ADDRESS

P.B. 5320

1180 AM Amstelveen

Tel: (020) 6400416

Fax: (020) 5450660
(020) 6403846

HUNGARY

Tl Representation
Budadrsi u. 50, 3rd floor
1112 Budapest

Tel: (1) 269 8310

Fax: (1) 267 1357

ITALIA

Centro Direzionale Colleoni
Palazzo Perseo - Via Paracelso, 12
20041 Agrate Brianza (Mi)

Tel: (039) 68421

Fax: (039) 68 42 912

PORTUGAL

Eng. Frederico Ulricho, 2650
Moreira Da Maia

4470 Maia

Tel: (2) 948 10 03

Fax: (2) 948 19 29

REPUBLIC OF IRELAND
7/8 Harcourt Street
Dublin 2

Tel: (01) 475 52 33

Fax: (01) 478 14 63

SUOMI/FINLAND
Tekniikantie 12
02150 Espoo

Tel: (0) 43 54 20 33
Fax: (0) 46 7323

SVERIGE

Box 30,

164 93 Kista

Visit address:
Isafjordsgatan 7, Kista
Tel: (08) 752 58 00
Fax: (08) 751 97 15

UNITED KINGDOM
Manton Lane
Bedford

England MK41 7PA
Tel: (01234) 270 111
Fax: (01234) 223 459

{Ir‘ TeEXAS
INSTRUMENTS

Tl Technology
Centres

FRANCE

8-10 Avenue Morane Saulnier
B.P. 67

78141 Velizy-Villacoublay Cedex
Tel: Standard: (1) 30 70 10 01
Service Technique: (1) 30 70 11 33

HOLLAND
1182 HL Amstelveen
Tel: (020) 545 06 00

ITALIA

Centro Direzionale Colleoni
Palazzo Perseo - Via Paracelso, 12
20041 Agrate Brianza (Mi)

Tel: (039) 68 42 1

Fax: (039) 68 42 912

SVERIGE

Box 30

164 93 Kista

Tel: (08) 752 58 00

UNITED KINGDOM
Manton Lane
Bedford

England MK41 7PA
Tel: (01234) 270 111

TiI SC European Product

Information Center

E-PIC

Tel: French (33) 1307011 64
English (33) 1307011 65
Dutch (33) 1307011 66
Ttalian (33) 130701167
German (33) 130701168

Fax: (33) 13070 10 32

Printed by Staples Printers, Rochester, ME2 4LT, England.
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