


/\ CAUTION / WARNING

e The information in this publication has been carefully checked and is believed to be accurate;
however, no responsibility is assumed for inaccuracies.

» Sanken reserves the right to make changes without further notice to any products herein in the
interest of improvements in the performance, reliability, or manufacturability of its products.
Before placing an order, Sanken advises its customers to obtain the latest version of the relevant
information to verify that the information being relied upon is current.

« Application and operation examples described in this catalog are quoted for the sole purpose of
reference for the use of the products herein and Sanken can assume no responsibility for any
infringement of industrial property rights, intellectual property rights or any other rights of Sanken
or any third party which may result from its use.

« When using the products herein, the applicability and suitability of such products for the intended
purpose or object shall be reviewed at the users’ responsibility.

« Although Sanken undertakes to enhance the quality and reliability of its products, the occurrence
of failure and defect of semiconductor products at a certain rate is inevitable. Users of Sanken
products are requested to take, at their own risk, preventative measures including safety design
of the equipment or systems against any possible injury, death, fires or damages to the society
due to device failure or malfunction.

e Sanken products listed in this catalog are designed and intended for the use as components in
general purpose electronic equipment or apparatus (home appliances, office equipment, tel-
ecommunication equipment, measuring equipment, etc.). Before placing an order, the user’'s
written consent to the specifications is requested.

When considering the use of Sanken products in the applications where higher reliability is
required (transportation equipment and its control systems, traffic signal control systems or
equipment, fire/crime alarm systems, various safety devices, etc.), please contact your nearest
Sanken sales representative to discuss and obtain written confirmation of your specifications.
The use of Sanken products without the written consent of Sanken in the applications where
extremely high reliability is required (aerospace equipment, nuclear power control systems, life
support systems, etc.) is strictly prohibited.

« Anti radioactive ray design is not considered for the products listed herein.

e This publication shall not be reproduced in whole or in part without prior written approval from
Sanken.

Ordering

Specify the number of standard minimum packaged units when placing an order.

Standard minimum packaged unit

Package Type
Series Cardboard Box Stick Reel

SLA 50 108

SMA 120 108

STA300 100

STA400 80

STA500 110

SDK 1200
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Product index by Part Number

Part Number Classification ~ Number of chips Vceo ¢ Vpss (V) | Ic e Ip (A) | hre (min) | Rbs (oN) max (Q) Package Page
SDAO1 Source driver 4 -60 -15 2000 SMD 16-pin 159
SDAO05 3—phase motor driver 3 -60 -4 2000 SMD 16-pin 160
SDCO01 Sink driver 4 50 2 1000 SMD 16-pin 161
SDCO03 Sink driver 4 60+10 15 2000 SMD 16-pin 162
SDC04 Sink driver 4 100+15 15 2000 SMD 16-pin 163
SDC06 Sink driver 4 30to 45 2 400 SMD 16-pin 164
SDCO07 3—phase motor driver 3 60 4 2000 SMD 16-pin 165
SDH02 Sink driver 4 100 15 2000 SMD 16-pin 166
SDHO03 H—bridge driver 4 +100/-60 +1.5 2000 SMD 16-pin 168
SDKO02 Sink driver 4 60 2 0.24 | SMD 16-pin 170
SDKO04 Sink driver 4 100 2 0.8 | SMD 16-pin 171
SLA4010 Sink driver 4 60+10 4 2000 SIP 12-pin with fin 18
SLA4030 Sink driver 4 100 4 2000 SIP 12-pin with fin 19
SLA4031 Sink driver 4 120 4 2000 SIP 12-pin with fin 20
SLA4041 Sink driver 4 200 3 1000 SIP 12-pin with fin 21
SLA4060 Sink driver 4 120 5 2000 SIP 12-pin with fin 22
SLA4061 Sink driver 4 120 5 2000 SIP 12-pin with fin 23
SLA4070 Source driver 4 -100 -5 1000 SIP 12-pin with fin 24
SLA4071 Source driver 4 -100 -5 2000 SIP 12-pin with fin 25
SLA4310 H—bridge driver 4 +60 +4 80 SIP 12-pin with fin 26
SLA4340 H—bridge driver 4 +60 +4 2000 SIP 12-pin with fin 28
SLA4390 H—bridge driver 4 +100 +5 2000 SIP 12-pin with fin 30
SLA4391 H—bridge driver 4 +100 +5 1000 SIP 12-pin with fin 32
SLA5001 Sink driver 4 100 5 0.3 | SIP 12-pin with fin 34
SLA5002 Sink driver 4 100 5 0.3 | SIP 12-pin with fin 35
SLA5003 Sink driver 4 200 5 0.9 | SIP 12-pin with fin 36
SLA5004 Source driver 4 -60 -5 0.3 | SIP 12-pin with fin 37
SLA5005 Source driver 4 -100 -5 0.7 | SIP 12-pin with fin 38
SLA5006 Source driver 4 -100 -5 0.7 | SIP 12-pin with fin 39
SLA5007 H—bridge driver 4 +60 +5/-4 0.22/0.55 | SIP 12-pin with fin 40
SLA5008 H—bridge driver 4 +100 +4/-3 0.6/1.3 | SIP 12-pin with fin 42
SLA5009 3—phase motor driver 6 +60 +5/-4 0.22/0.55 | SIP 12-pin with fin 44
SLA5010 3—phase motor driver 6 +100 +4/-3 0.6/1.3 | SIP 12-pin with fin 46
SLA5011 Sink driver 5 60 5 0.22 | SIP 12-pin with fin 48
SLA5012 Source driver 5 -60 -5 0.3 | SIP 12-pin with fin 49
SLA5013 H—bridge driver 4 +100 +5 0.3/0.7 | SIP 12-pin with fin 50
SLA5015 Source driver 5 -60 -4 0.55 | SIP 12-pin with fin 52
SLA5017 3—phase motor driver 6 +60 +5/-4 0.22/0.55 | SIP 12-pin with fin 54
SLA5018 H—bridge driver 4 +60 +5/-4 0.22/0.55 | SIP 12-pin with fin 56
SLA5021 Sink driver 5 100 5 0.19 | SIP 12-pin with fin 58
SLA5022 3—phase motor driver 6 +60 +6 2000 0.22 | SIP 12-pin with fin 60
SLA5023 3—phase motor driver 6 +100 +6 2000 0.55 | SIP 12-pin with fin 62
SLA5024 Source driver 4 -60 -4 0.55 | SIP 12-pin with fin 64
SLA5026 Sink driver 4 100 10 0.175 | SIP 12-pin with fin 65
SLA5029 Sink driver 5 60 4 0.45 | SIP 12-pin with fin 66
SLA5031 Sink driver 4 60 5 0.3 | SIP 12-pin with fin 67
SLA5037 Sink driver 4 100 10 0.08 | SIP 12-pin with fin 68
SLA5038 Sink driver 5 150 7 0.2 | SIP 12-pin with fin 69
SLA5040 Sink driver 4 100 4 0.6 | SIP 12-pin with fin 70
SLA5041 Sink driver 4 200 10 0.175 | SIP 12-pin with fin 71
SLA5042 Sink driver 5 100 5 0.185 | SIP 12-pin with fin 72
SLA5044 Sink driver 4 250 10 0.25 | SIP 12-pin with fin 73
SLA5046 Sink driver 5 200 7 0.35 | SIP 12-pin with fin 74
SLA5047 Sink driver 4 150 10 0.085 | SIP 12-pin with fin 75
SLA5049 Sink driver 5 250 7 0.5 | SIP 12-pin with fin 76
SLA5052 Sink driver 4 150 10 0.115 | SIP 12-pin with fin 77
SLA6012 3—phase motor driver 6 +60 +4 2000 SIP 12-pin with fin 78
SLA6020 3—phase motor driver 6 +100 +5 2000 SIP 12-pin with fin 80
SLA6022 3—phase motor driver 6 +80 +5 2000 SIP 12-pin with fin 82
SLA6023 3—phase motor driver 6 +60 +6 2000 SIP 12-pin with fin 84




Part Number Classification Number of chips Vceo ¢ Vpss (V) | Ic ¢ Ib (A) | hre (min) | Rbs (oN) max (Q) Package Page
SLA6024 3—phase motor driver 6 +60 +8 2000 SIP 12-pin with fin 86
SLA6026 3—phase motor driver 6 +60 +10 2000 SIP 12-pin with fin 88
SLA8001 H-bridge 4 +60 +12 50 SIP 12-pin with fin 90
SMA4020 Source driver 4 -60 -4 2000 SIP 12-pin 92
SMA4021 Source driver 4 -60 -3 2000 SIP 12-pin 93
SMA4030 Sink driver 4 100 3 2000 SIP 12-pin 94
SMA4032 Sink driver 4 100 3 2000 SIP 12-pin 95
SMA4033 Sink driver 4 100 2 2000 SIP 12-pin 96
SMA5101 Sink driver 4 100 4 0.6 | SIP 12-pin 97
SMA5102 Sink driver 4 100 4 0.6 | SIP 12-pin 98
SMA5103 H-bridge driver 4 +60 +5/-4 0.22/0.55 | SIP 12-pin 100
SMA5104 3—phase motor driver 6 +60 +5/-4 0.22/0.55 | SIP 12-pin 102
SMA5105 Sink driver 4 100 5 0.3 | SIP 12-pin 104
SMA5106 Sink driver 4 100 4 0.55 | SIP 12-pin 105
SMA5112 3—phase motor driver 6 250 7 0.5 | SIP 12-pin 106
SMA5114 Sink driver 4 60 3 0.25 | SIP 12-pin 107
SMA5117 3—phase motor driver 6 250 7 0.25 | SIP 12-pin 108
SMAG6010 3—phase motor driver 6 +60 +4 2000 SIP 12-pin 110
SMA6014 3—phase motor driver 6 +60 +2 [1500/2000 SIP 12-pin 112
SMAGSL1 | Stepper motor driverr with 5| 100+15-60| 1.5-3| 2000 SIP 12-pin 114
Dual Supply Voltage Switch
SMAGS12 | Stepper motor driverr with 5| 60+10-60| 1.5-3| 2000 SIP 12-pin 116
Dual Supply Voltage Switch
STA301A Sink driver 3 60+10 4 1000 SIP 8-pin 118
STA302A Source driver 3 -50 -4 1000 SIP 8-pin 119
STA302A 3—phase motor driver 3 -50 -4 1000 SIP 8-pin 119
STA303A Sink driver 3 100 4 1000 SIP 8-pin 120
STA303A 3—phase motor driver 3 100 4 1000 SIP 8-pin 120
STA304A 3—phase motor driver 3 550 1 200 SIP 8-pin 121
STA305A 3—phase motor driver 3 -550 -1 200 SIP 8-pin 122
STA308A Source driver 3 -120 -4 2000 SIP 8-pin 123
STA312A Sink driver 3 60 3 300 SIP 8-pin 124
STA322A Source driver 3 -50 -3 100 SIP 8-pin 125
STA371A Sink driver 3 60+10 2 2000 SIP 8-pin 126
STA401A Sink driver 4 60+10 4 1000 SIP 10-pin 127
STA402A Source driver 4 -50 -4 1000 SIP 10-pin 128
STA403A Sink driver 4 100 4 1000 SIP 10-pin 129
STA404A Sink driver 4 200 3 1000 SIP 10-pin 130
STA406A Sink driver 4 60+10 6 2000 SIP 10-pin 131
STA408A Source driver 4 -120 -4 2000 SIP 10-pin 132
STA412A Sink driver 4 60 3 300 SIP 10-pin 133
STA413A Sink driver 4 3545 3 500 SIP 10-pin 134
STA414A Sink driver 4 100 5 200 SIP 10-pin 135
STA421A Source driver 4 -60 -3 40 SIP 10-pin 136
STA431A H-bridge driver 4 +60 +3 40 SIP 10-pin 138
STA434A H-bridge driver 4 +60 +4 1000 SIP 10-pin 140
STA435A Sink driver 4 6515 4 1000 SIP 10-pin 142
STA457C H-bridge driver 4 +60 +4 2000 SIP 10-pin 144
STA458C H-bridge driver 4 +30 +5 40 SIP 10-pin 146
STA460C Sink driver 2 60+10 6 700 SIP 10-pin 148
STA471A Sink driver 4 60+10 2 2000 SIP 10-pin 149
STA4AT2A Source driver 4 -60 -2 2000 SIP 10-pin 150
STA473A Sink driver 4 100 2 2000 SIP 10-pin 151
STA4A75A Sink driver 4 100415 2 2000 SIP 10-pin 152
STA481A Sink driver 4 60+10 1 2000 SIP 10-pin 153
STA485A Sink driver 4 100+15 1 2000 SIP 10-pin 154
STAS501A Sink driver 4 60 5 0.2 | SIP 10-pin 155
STA504A Sink driver 4 60 4 0.45 | SIP 10-pin 156
STAS505A Sink driver 4 100 3 0.6 | SIP 10-pin 157
STA506A Sink driver 4 100 2 0.8 | SIP 10-pin 158




Product index by function gL 1L A", _

e \With built-in avalanche diode between collector and base

Part Number Number of chips | Vceo (V) Ic (A) hFe (min) R bs (on) max (Q)| Equivalent circuit Package Page
STA460C 2| 60+10 6 700 1 | SIP 10-pin 148
STA371A 3| 60+10 2 2000 2 | SIP 8-pin 126
STA301A 3| 60+10 4 1000 2 | SIP 8-pin 118
SDC06 4 130 to 45 2 400 3 | SMD 16-pin 164
STA413A 4 355 3 500 4 | SIP 10-pin 134
STA481A 4| 60+10 1 2000 5 | SIP 10-pin 153
SDCO03 4| 60+10 15 2000 6 | SMD 16-pin 162
STA471A 4| 60+10 2 2000 5 | SIP 10-pin 149
STA401A 4| 60+10 4 1000 5 | SIP 10-pin 127
SLA4010 4| 60+10 4 2000 6 | SIP 12-pin with fin 18
STA406A 4| 6010 6 2000 5 | SIP 10-pin 131
STA435A 4| 6515 4 1000 7 | SIP 10-pin 142
STA485A 4 | 100+15 1 2000 5 | SIP 10-pin 154
SDC04 4 | 100+15 15 2000 6 | SMD 16-pin 163
STA475A 4 | 100+15 2 2000 5 | SIP 10-pin 152
e With built-in flywheel diode

Part Number [Number of chips | Vceo ¢ Vbss (V) |Ic e Ip (A)| hFE (min) R bs (on) max (Q)| Equivalent circuit Package Page
SDKO02 4 60 2 0.24 8 | SMD 16-pin 170
SMA5114 4 60 3 0.25 9 | SIP 12-pin 107
SLA5031 4 60 5 0.3 10 | SIP 12-pin with fin 67
SDHO02 4 100 15 2000 11 | SMD 16-pin 166
SMA4033 4 100 2 2000 12 | SIP 12-pin 96
SMA4032 4 100 3 2000 12 | SIP 12-pin 95
SLA5040 4 100 4 0.6 10 | SIP 12-pin with fin 70
SMA5102 4 100 4 0.6 10 | SIP 12-pin 98
SMA5106 4 100 4 0.55 10 | SIP 12-pin 105
SLA5002 4 100 5 0.3 10 | SIP 12-pin with fin 35
SMA5105 4 100 5 0.3 10 | SIP 12-pin 104
SLA4031 4 120 4 2000 12 | SIP 12-pin with fin 20
SLA4061 4 120 5 2000 12 | SIP 12-pin with fin 23
SLA4041 4 200 3 1000 12 | SIP 12-pin with fin 21
SLA5003 4 200 5 0.9 10 | SIP 12-pin with fin 36
e General purpose

Part Number Number of chips |Vceo ¢ Vbss (V)| IceIp (A)| hre (min)  |RDbs (ON) max (Q)| Equivalent circuit Package Page
STA312A 3 60 3 300 13 |SIP 8-pin 124
STA303A 3 100 4 100 14 |SIP 8-pin 120
SDCO01 4 50 2 1000 15 | SMD 16-pin 161
STA412A 4 60 3 300 17 | SIP 10-pin 133
STA504A 4 60 4 0.45 18 | SIP 10-pin 156
STA501A 4 60 5 0.2 19 |SIP 10-pin 155
STA473A 4 100 2 2000 20 |SIP 10-pin 151
STA506A 4 100 2 0.8 19 |SIP 10-pin 158
SDK04 4 100 2 0.8 21 |SMD 16-pin 171
SMA4030 4 100 3 2000 22 |SIP 12-pin 94
STA505A 4 100 3 0.6 21 |SIP 10-pin 157
STA403A 4 100 4 1000 20 |SIP 10-pin 129
SLA4030 4 100 4 2000 22 | SIP 12-pin with fin 19
SMA5101 4 100 4 0.6 21 |SIP 12-pin 97
STA414A 4 100 5 200 20 |SIP 10-pin 135
SLA5001 4 100 5 0.3 21 | SIP 12-pin with fin 34
SLA5037 4 100 10 0.08 21 |SIP 12-pin with fin 68
SLA5026 4 100 10 0.175 21 |SIP 12-pin with fin 65
SLA4060 4 120 5 2000 22 | SIP 12-pin with fin 22
SLA5047 4 150 10 0.085 21 |SIP 12-pin with fin 75
SLA5052 4 150 10 0.115 21 |SIP 12-pin with fin 77
STA404A 4 200 3 1000 20 |SIP 10-pin 130
SLA5041 4 200 10 0.175 21 |SIP 12-pin with fin 71
SLA5044 4 250 10 0.25 21 |SIP 12-pin with fin 73
SLA5029 5 60 4 0.45 23 | SIP 12-pin with fin 66
SLA5011 5 60 5 0.22 23 | SIP 12-pin with fin 48
SLA5021 5 100 5 0.19 23 | SIP 12-pin with fin 58
SLA5042 5 100 5 0.185 23 | SIP 12-pin with fin 72
SLA5038 5 150 7 0.2 23 | SIP 12-pin with fin 69
SLA5046 5 200 7 0.35 23 | SIP 12-pin with fin 74
SLA5049 5 250 7 0.5 23 | SIP 12-pin with fin 76




e Equivalent circuit (Sink driver)

4
—Ow

(OF N

O e
L 4 O
Oo—9 —O [olom
'y 1
£l o B

©

4
o5
N

[

\_H}
o
Bl

O
y <
o—f —0 ~O
A 1
8l © 5 ol

444
=

S

L7
o

I

S

REEE

4444

D

44444




LRI TS @) ALY Source driver _

o \With built-in flywheel diode

Part Number Number of chips |Vceo ¢ Vbss (V) |Ic e Ip (A)| hFE (min) R bs (on) max (Q)| Equivalent circuit Package Page
SMA4021 4 —60 -3 2000 1 | SIP 12-pin 93
SLA4071 4 -100 -5 2000 1 | SIP 12-pin with fin 25
SLA5006 4 —100 -5 0.7 2 | SIP 12-pin with fin 39
e General purpose

Part Number Number of chips |Vceo e Vbss (V)|IceIp(A)| hre(min)  |Rbs (N max (Q)| Equivalent circuit Package Page
STA322A 3 -50 -3 100 3 | SIP 8-pin 125
STA302A 3 -50 -4 1000 4 | SIP 8-pin 119
STA308A 3 -120 -4 2000 4 | SIP 8-pin 123
STA402A 4 -50 -4 1000 5 | SIP 10-pin 128
SDA01 4 —60 -15 2000 6 | SMD 16-pin 159
STA472A 4 —60 -2 2000 5 | SIP 10-pin 150
STA421A 4 —60 -3 40 7 | SIP 10-pin 136
SMA4020 4 —60 —4 2000 6 | SIP 12-pin 92
SLA5024 4 -60 —4 0.55 8 | SIP 12-pin with fin 64
SLA5004 4 —60 -5 0.3 8 | SIP 12-pin with fin 37
SLA4070 4 -100 -5 1000 6 | SIP 12-pin with fin 24
SLA5005 4 -100 -5 0.7 8 | SIP 12-pin with fin 38
STA408A 4 -120 -4 2000 9 | SIP 10-Pin 132
SLA5015 5 -60 —4 0.55 10 | SIP 12-pin with fin 52
SLA5012 5 —60 -5 0.3 10 | SIP 12-pin with fin 49




e Equivalent circuit (Source driver)
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Product index by function i LILTE [\, _

e H-bridge driver

Part Number Number of chips M ceo ¢ Vbss (V)|lc ¢ Ip (A) |hre (min) |R bs (on) max (Q) | Equivalent circuit Package Page
STA458C 4 +30 +5 40 1 | SIP 10-pin 146
STA431A 4 +60 +3 40 2 | SIP 10-pin 138
STA434A 4 +60 +4 1000 3 | SIP 10Pin 140
STA457C 4 +60 +4 2000 4 | SIP 10-pin 144
SLA4310 4 +60 +4 80 5 | SIP 12-pin with fin 26
SLA4340 4 +60 +4 2000 6 | SIP 12-pin with fin 28
SLA5007 4 +60 +5/-4 0.22/0.55 7 | SIP 12-pin with fin 40
SLA5018 4 +60 +5/-4 0.22/0.55 7 | SIP 12-pin with fin 56
SMA5103 4 +60 +5/-4 0.22/0.55 7 | SIP 12-pin 100
SLA8001 4 +60 +12 50 1 | SIP 12-pin with fin 90
SDHO03 4 +100/-60 +15 2000 8 | SMD 16-pin 168
SLA5008 4 +100 +4/-3 0.6/1.3 7 | SIP 12-pin with fin 42
SLA4390 4 +100 +5 2000 6 | SIP 12-pin with fin 30
SLA4391 4 +100 +5 1000 9 | SIP 12-pin with fin 32
SLA5013 4 +100 +5 0.3/0.7 7 | SIP 12-pin with fin 50
e 3-phase motor driver

Part Number Number of chips V| ceo ¢ Vbss (V)|lc ¢ Ip (A) |hFE (min) |R bs (oN) max (Q) | Equivalent circuit Package Page
SDCo7 3 60 4 2000 10 | SMD 16-pin 165
STA303A 3 100 4 1000 11 | SIP 8-pin 120
STA304A 3 550 1 200 12 | SIP 8-pin 121
STA302A 3 -50 -4 1000 13 | SIP 8-pin 119
SDA05 3 —60 -4 2000 14 | SMD 16-pin 160
STA305A 3 —550 -1 200 15 | SIP 8-pin 122
SMA6014 6 +60 +2 [1500/2000 16 | SIP 12-pin 112
SMA6010 6 +60 +4 2000 17 | SIP 12-pin 110
SLA6012 6 +60 +4 2000 16 | SIP 12-pin with fin 78
SLA5009 6 +60 +5/-4 0.22/0.55 18 | SIP 12-pin with fin 44
SLA5017 6 +60 +5/-4 0.22/0.55 18 | SIP 12-pin with fin 54
SMA5104 6 +60 +5/-4 0.22/0.55 18 | SIP 12-pin 102
SLA6023 6 +60 +6 2000 16 | SIP 12-pin with fin 84
SLA5022 6 +60 +6 2000 0.22 19 | SIP 12-pin with fin 60
SLA6024 6 +60 +8 2000 16 | SIP 12-pin with fin 86
SLAG026 6 +60 +10 2000 16 | SIP 12-pin with fin 88
SLA6022 6 +80 +5 2000 16 | SIP 12-pin with fin 82
SLA5010 6 +100 +4/-3 0.6/1.3 18 | SIP 12-pin with fin 46
SLAG020 6 +100 +5 2000 17 | SIP 12-pin with fin 80
SLA5023 6 +100 +6 2000 0.55 19 | SIP 12-pin with fin 62
SMA5112 6 250 7 0.5 20 | SIP 12-pin 106
SMA5117 6 250 7 0.25 20 | SIP 12-pin 108
e Stepper motor driver with dual supply voltage switch

Part Number Number of chips V  ceo (V) Ic (A) |hrFe (min) |R bs (oN) max (Q) | Equivalent circuit Package Page
SMA6511 5 100+15/-60 1.5/-3 2000 21 | SIP 12-pin 114
SMA6512 5 60+10/-60 1.5/-3 2000 21 | SIP 12-pin 116




i
T} ) R

“““““““

“““““““




Product index by applications

Product type
Application Typical circuit example Transistor
MOSFET
Darlington Single
e Solenoid STA301A STA460C
« Relay STA371A STA413A
STA401A SDCO06
L STA406A
STA435A
l STA471A
T T T T
: STA481A
J’ STA485A
STA4010
SDC04
SDC03
SLA4031 SLA5002
SLA4041 SLA5003
é ¥ é é ¥ é L SLA4060 SLA5031
; L SMA4032 SLA5040
e 3 i SMA4033 SMA5102
ﬁ Tﬁ} Tﬁ%} Tﬁ} SDHO02 SMA5105
| SMA5106
SMA5114
SDK02
SLA4071 SLA5006
:} } ; L SMA4021
3 - 3 ; 3 -
] o
" e e |
STA302A STA322A SLA5004
STA308A STA421A SLA5005
STA402A SLA5024
3 STA4T2A
‘ ‘ ‘ SMA4020
HL SDAO1




Product type

Application Typical circuit example Transistor VIOSFET
Darlington Single
e DC motor| Forward-reverse STA434A STA431A
control STA457C STA458C
SLA4340 SLA4310
STA4390 SLA8001
SDH03
PWM control SLA4391 SLA5007
SLA5008
SLA5013
SLA5018
SMA5103
o 3-phase DC STA302A
brushless STA303A
motor SMA6010
SLA6020
SDAO05
SDCO07
100V AC direct drive SMA5112
— ] — % % SMA5117
13 13 e
:@
S .6 -6
200V AC direct drive STA304A
_@ _@ STA305A
™
o~
PWM control 1 SLAG012
l SLA6022
SLA6023
7
\:PD SLA6024
t SLA6026
i . SMA6014
1 SLA5022
m i SLA5023
‘ ™)
5 & &
I SLA5009
SLA5010
(=E [ ! i
= @ @ SLA5017
™) SMA5104
St St SE




Product index by applications

Product type
Application Typical circuit example Transistor VoREET
Darlington Single
e Stepper | Constant voltage STA401A STA460C
motor drive : . . STA406A STA413A
L STA435A SDCO06
| | | | STA471A
! L STA475A
STA481A
STA485A
| SLA4010
e SDC04
SDCO03
Dual supply voltage ] SMA6511
drive SMAG6512

1

>

Bipolar drive STA473A STA421A STA506A

STA472A STA414A STAS05A

‘l L STA408A STA412A STAS504A
y@} {%1@ @ @—Q STA404A SDCO01 STA501A
l STA403A SMA5101
L] N STA402A SLA5024
SMA4030 SLA5005
SMA4020 SLA5004
SLA4070 SLA5001
SLA4060
r SLA4030
SDAO1
Product type
Applicati Typical circuit example
SRS A s N—CH P-CH
e 5-phase L SLA5011 SLA5012
motor SLA5029 SLA5015
SR EEEGEE EEE I
— —y — — —
Q
— — )—4’__‘ )—4{ )—14
iy ol F13 F13 i3
T
Product type
Application Typical circuit example
100V 150V 200V 250V
¢ "S" shape L SLA5021 SLA5038 SLA5041 SLA5044
correction é E SLA5026 | SLA5047 SLA5026 | SLA5049
switch I SLA5037 | SLA5052
L SLA5042
L L L L 4L
U = = e
e

12



Storage, characteristic inspection, and handling precautions

Inappropriate storage, characteristic inspection, or handling
may impair the reliability of the device. To ensure high reliabil-
ity, observe the following precautions:

1. Storage precautions

e |t is recommended to store the device at room temperature
(between 5 and 35°C) and relative humidity of 40 to 75%.
Avoid storing the device in a place where the temperature or
humidity is high or changes greatly.

e Store the device in a clean place that is not exposed to direct
sunlight, and is free from corrosive or harmful gases.

e |f the device is stored for a long time, check the solderability
and lead condition before using the device.

2. Precautions on characteristic inspections

When carrying out characteristic inspections on receiving
products or other occasions, take care to avoid applying a surge
voltage from the measuring equipment and check the termi-
nals of the measuring equipment for a short circuit or wiring
errors. Measure the device within the range of its rated values.

3. Silicone Grease

When attaching a heatsink, apply a small amount of silicone
evenly to the back of the device and both sides of the insulator
to reduce the thermal resistance between the device and
heatsink.

Recommended silicone grease

o G746 SHINETSU SILICONE CO., LTD.
e YG6260  TOSHIBA SILICONE CO., LTD.
e SC102 DOW CORNING TORAY SILICONE CO., LTD.

Please select a silicone grease carefully since the oil in
some grease can penetrate the product, which will result
in an extremely short product life.

4. Screw tightening torque

If screws are not tightened with sufficient torque, this can in-
crease the thermal resistance and reduce the radiation effect.
Tightening screws with too great a torque damage the screw
thread, deform the heatsink, or twist the device frame until it is
damaged. Therefore, tighten screws with a torque between
0.588 and 0.784 N » m (6 to 8 kgf « cm).

5. Soldering temperature

If soldering is necessary, take care to keep the application of
heat as brief as possible, and within the following limits:
260£5°C for 10 s max
350°C for 3 s max (soldering iron)

6. Heatsink

A large contact area between the device and the heatsink for
effective heat radiation is required. To ensure a large contact
area, minimize mounting holes and select a heatsink with a
sufficiently smooth surface and that is free from burring or metal
debris.

7. Handling precautions to protect power
MOSFET arrays from static damage

e When handling the device, physical grounding is necessary.
Wear a wrist strap with a 1 MQ resistor close to the body in
the wrist strap to prevent electric shock.

e Use a conductive tablemat or floor mat at the device han-
dling workbench and to ensure grounding.

e \When using a curve tracer or other measuring equipment,
ground the equipment as well.

e When soldering, ground the bit of the soldering iron and the
dip tank to prevent a leakage voltage from damaging the
device.

e Store the device in the shipping container or a conductive
container or use aluminum foil to protect the device from
static electricity.
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Avalanche energy capability of MOSFET array

1. What is avalanche energy capability ?

When a MOSFET is used for high-speed switching, the in-
ductive load and wiring inductance may cause a counter elec-
tromotive voltage at cutoff that the device cannot withstand.

Avalanche energy capability is the non-clamped ability to with-
stand damage expressed as energy. As long as the energy
applied to the device at cutoff is within the guaranteed ava-
lanche energy capability, the device will not be damaged even
if the drain-source voltage exceeds the capability.

For example, a drain-source voltage that is within the guaran-
teed capability when electrically stationary may exceed the limit
at startup or cutoff. Usually, a snubber circuit or similar surge
absorbing circuit is used to keep the drain-source voltage within
the guaranteed capability. Sanken MOSFETS, however, do not
require this kind of protective circuit because the avalanche
energy capability is guaranteed. Sanken MOSFETs enable
the number of parts to be reduced, saving board area.

* Consult the engineering department of Sanken when plan-
ning to use MOSFETSs in avalanche mode.

2. EAS calculation method

If the current in an inductive load L is ILp at the moment when
the MOSFET is cut off, Eas can be expressed as follows:

Vbss
Voss Vo |1 @

Eas = 1 el eo|p?e

*Vop : Supply voltage

If the value of L is not known in an actual circuit, EAS can
also be calculated from the actual voltage and current wave-
forms as follows:

EAS = PS @ f srerrerrrrrminiiii @
*Ps : Surge power *t: Surge time

The following calculation is used to determine Eas where the

voltage and current shown in Fig. A are applied to the MOSFET

in a circuit
Integrate the overlapping section of Ipo and Vbs to calculate

IID *Vps ¢ dt. When the Io waveform is triangular, Eas will be as

follows:
Eas = ; * 10(A) « 550(V) * 10(us) = 27.5(mJ)
Fig. A \ 1%
! 550V
! (Voss)
L
— — 550V
! (Voss)
Vbs |
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Sanken MOSFETSs feature guaranteed
avalanche energy capability.

3. Temperature derating for EAS

The Eas value in the specifications is guaranteed when the
channel temperature Tch is 25°C. Since the Eas value drops as
the channel temperature rises, derating depending on the tem-
perature is necessary.

Fig. B shows the derating curve for single avalanche energy
capability. This is the derating curve of Eas and the channel
temperature (Tch (start)) immediately before the avalanche oc-
curs in the product, with the Eas value (maximum rating) at
25°C as 100%.

For example, if the product temperature is 50°C, the Eas value
is derated to 64% of the value at 25°C.

Fig. B
Eas —Tch (start)

ILp = Io max
100

80 \
60 \\

NN

N

EAs(normalized) (%)

N

0
25 50 75 100 125 150
Tch (start) (°C)

4. Continuous avalanche energy capability

This section explains the derating method for continuous ava-
lanche.

Considering continuous avalanche as the repetition of a single
avalanche, the safe operating area (SOA) is determined using
the derating curve shown in Fig. B.

Calculate the energy and Tch (start) of avalanche in the worst
condition and determine SOA using the calculated data and
the derating curve shown in Fig. B. The temperature rise due
to avalanche should not cause the channel temperature to ex-
ceed the maximum rating.

The following is an example of determining SOA judgment by
calculation when a MOSFET enters a transient avalanche state
at power-on then changes to a stationary state

Supposing that the waveform is as shown in Fig. C until the
MOSFET changes to the stationary state, calculate the start
loss and switching (turn-on/off) loss. To simplify the calcula-
tion, the average loss Pa and the last two waveforms are used
for approximation. (Fig. D)

First, calculate the channel temperature Tch (T) at time (1)
where the temperature condition is severest.

If the Ten (T) value is within the maximum rating, there is no
problem as far as the temperature is concerned.



Ten(t) = Ta+ Paerch—c(Tn+ T+ t1+ f2+ t3)
+ (P1—Pa) ¢ rch— (T + t1 + 2 + t3)
— (P1—=P2) *rch— (T +t2 + t3)
+ (P3 = P2) ¢ rch— (T + t3)
— P3 e reh—c (T) + Pae rch— (t4 + ts5 + to)
— (P4 — Ps) © rch— (t5 + te)
+ (P6 — P5) @ Tchg (1) ++eseseereeessesememnnisniseciens ®

*Ta : Ambient temperature
*reh-c (1) : Transient thermal resistance at pulse width t

Then calculate the channel temperature Teh (Tl) immediately
before avalanche.
Teh(t) = Ta+ Paerchc(Tn+ T +t1+t2+t3)
+ (P1—Pa) *rehc (T +11 + t2 + t3)
— (P1—P2) ¢ rehc (T +t2 + t3)
+ (P3—P2) ¢ rehc (T + t3)
—P3 e rchc(T)) + Pae rehc (ta+ ts + to)
— (P4 — Ps)  rch— (ts + te)
+ (P6 — P5) @ Ichc (16)-++xwssrserrssmmessiissiiis ®

This Tech (1) value becomes Teh (start). If the avalanche energy
(Eas = Pe * t6) is within the value derated from the guaranteed
Eas value at the temperature, there is no problem as far as the
avalanche energy is concerned.

5. Avalanche energy capability measuring method

Fig. E
L

llL

Vbs
- j_I_ i h
ov

(a) Measuring circuit

V(BR)DSS

=L 2
Eas=5 Ly V(BRr)DSS — VDD

V(BR)DSS

|Lp
I

\ [«—— Vbs
‘I\/ y

(b) Output waveform

Fig. C Transient | Stationary

-~ |-

1 Ty 1 |
Avalanche in this section

Fig. D
Ps3 Ps
P1 P4
Pa . P2 Ps
0 R T
Tm) t1 2 t3 ta t5 te
T
T
T
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Transistor array with buili-in avalanche diode B Sotiitrg i ke ghsvelmgdn

The Darlington transistor chip with a built-in avalanche diode
is a planar type monolithic Darlington transistor chip having
the equivalent circuit shown in the figure on the right. Surge
Voltage can be absorbed by the avalanche diode provided be-
tween the collector and the base. This eliminated the need for
extra components for absorbing surge caused by counter elec-
tromotive force produced by inductive load switch circuits. These
Darlington transistor arrays are ideal for relay drive, solenoid
drive, and printer wire drive applications.

Switching fime measurement

2. MOS FET array

1. Transistor array

SLA4010, STA301A, 371A, 401A, 406A, 413A, 435A,

Fig. 1 PNP Fig. 3 Nch
(a) Measuring circuit (a) Measuring circuit
+VBB2 R
| | llD
20 us Vbs
Ves — Vobp
| | Re
ov
0 50 us ‘ ‘
P.W.=10 us
_VBB1 Duty cycle<1%
GND©
(b) Input-output waveform
(b) Input-output waveform
&
Base ) ' 0
current F
Collector 0
current  0.1lc [ I
Lo
0.9l td(on)| tr td(off)| tr
ton toff
ton tstg tf
Fig. 2 NPN Fig. 4 Pch
(a) Measuring circuit (a) Measuring circuit
+VBB1 O RL
0 —,_|— Ic Vce TID
50 us — Vbs
ov Vob
| | Re
Ves 7‘ ‘
0 P W<_:IO
\W.=10 us
20ps Duty cycle<1%
-VBB20O
GND
(b) Input-output waveform
(b) Input-output waveform
_ :
Base =
current © 50
=
Collector g g)c TN T 10%
current i 1 0 Vbs
O
0.1ic | _1. e A I —— e 90%
td(on)| tr td(off)| tr
ton tstg tf fon Lot
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External dimensions (un

(A)SLA

1,202
0.5%0.15

31.5max
+0.2
@3.2%015 310 Ellipse3.2%015 X 3.8 4,802
24 4%02 T 1.7t01
ol 5
© o
| @
-
e 1
g ~b I
O] | Pinl 12
] I
T +0.2
|l |o.8581
- (
1.0%0.15 1.45%0.15 ! 0.55701 2.2%07
11 X P2.54%07 = 27,94%10
a. Type No.
b. Lot No.
Weight : Approx. 6.0g
40:[1.2
31.0402 [
2‘5102
s e I
S v_l
N
3 47
o
fa) 1.46:015
- +02 (
2.54 0.85°91 102
0.557%1 1.2:01
27.94
a. Type No.
b. Lot No.
Weight : Approx. 4.0g
20.4 max
|
I
5 \
|
- N
— |
A T
<
L
: D
: 10w || o515 (2.54)
7 X P2.54=17.78

C1.505

4.01042

[ a—

1 2 3 45 6 7 8
Pin No.

Weight : Approx. 2.0g

(D) STA400
25.25tﬂ,2
< s -y

3
L
1_02025 H 0.51015 »iw
9 X 2,54 = 22,8602
C1.5%5 i SN go
o | <
frer—wr—mer—r—r—r—er—er——r|
1 2 3 456 7 8 9 10
EBCBGCBCBTCE a. Type No.
b. Lot No.
Weight : Approx. 2.69
®sp
0.89=015 2,54=025
0.75°9%
T 9
el BB AAMA
: —
s}
I (RS —)
1 1 20.0max 8 |
8_Ot05
6.3102 19.56%02
n
3
g
* o
1.0t03 p a. Type No.
b. Lot No.

Weight : Approx. 1.05g
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SLA4010 mzm
With built-in avalanche diode External dimensions (A)-*SLA

Absolute maximum ratings (ta=25cc)  Electrical characteristics (Ta=25°C)
Symbol Specification Unit Symbol P S ect|;‘l|;at|on Thax unit Conditions
VcBo 60+10 V Iceo 10 LA Vee=50V
VcEo 60+10 \% lIEBO 10 mA VEB=6V
VEBO 6 Vv Vceo 50 60 70 V lc=10mA
Ic 4 A hre 2000 Vce=4V, Ic=3A
lcp 6 (PW<10ms, Dus50%) A Vce(sat) 1.5 \% Ic=3A, I18=10mA
IB 0.5 A
. 5 (Ta=25°C) W
40 (Tc=25°C)
Tj 150 °C
Tstg —40 to +150 °C

m Equivalent circuit diagram

et M A S T
W—e—Wr l W—e— l Wh—e—W l W—e—- l
2 5 9 12
R1: 3kQ typ R2: 150Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) h re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
5 T 20000 (Vee=4v) 20000 (Vee=4v)
‘ 2,05 —
G | 10000 t 10000
4 1.0mA __| typ T
0 s“‘mA/ 5000 5000 < N
W 7
| osma A1 <& o A j
%
g [ e . A ¢ 1
X — i 1 1000 £ L LA A
T2 | _O4mA__| 1000}
E— 500
—| » 500
il U
1
l 0.3mA L 100 A
/ ‘ 100}
% 1 2 3 4 58 05 0.1 0.5 1 4 Pos 01 05 1 4
Vee (V) Ic (A) Ic (A)
Vce(sat)-Ic Temperature Characteristics (Typical) V  ce(sat)-Is Characteristics (Typical) I c-Vee Temperature Characteristics (Typical)
5 (Ic / 18=1000) 4 VcE=—4V)
\
\ /1]
\ 3 ]
1} 5 [ ]
s 2 ~
5 / 3 < [
@ B \_fioc f’, \\\CZAA 0?2 / / /
25°C T
8 T é U eon TR T
> 125°C —T1 g T~ T / / /
- ) O
lc=1A s
o & &l
. 0 : J
01 05 1 2 02 05 1 5 10 50 100 0 1 2
Ic (A) I8 (MA) Vee (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
40
20 \ With Silicone Grease 10 N i \)}
Natural Cooling Ny NG,
) \ Heatsink: Aluminum 5 \\
10 " in mm % \ AN
\% \
— N\, S
g s % e
-~ g % 1 A\
8 A 20 \\%,ﬂ @ O\
I 1 & - 5 05 \
& e - \
p
LT o5, N\
A N N\
1 10 Soxe] ﬁ*?\
10 Without Heatsink g X2mm Single Pulse
T — N\ 0.1 Without Heatsink
‘ \ Ta=25°C
05 0 | I 0.05
1 5 10 50 100 500 1000 —40 0 50 100 150 3 5 10 50 100
PW (mS) Ta (°C) Vee (V)
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SLA4030

Absolute maximum ratings

NPN Darlington

General purpose

External dimensions (A):--SLA

(ta=25°c)  Electrical characteristics (Ta=25°C)
P . Specification . "
Symbol Specification Unit Symbol i typ ER Unit Conditions
Vceo 120 \% IcBo 10 HA Vce=120V
VcEo 100 \% |IEBO 10 mA VeEB=6V
VEBO 6 \% Vceo 100 \% Ic=10mA
Ic 4 A hre 2000 Vce=4V; Ic=2A
Icp 6 (PW<1ms, Du<50%) A VcEe(sat) 1.5 \Y Ic=2A, I18B=10mA
IB 0.5 A
5 (Ta=25°C)
PT W
25 (Tc=25°C)
Viso 1000 (Between fin and lead pin, AC)| Vrms
Tj 150 °C
Tstg —40 to +150 °C
Bj-c 5 °C/W
m Equivalent circuit diagram
f (éf 9 11
1 5 8 12
ry Yy Yy Yy
R1 R2
3 6 7 10
R1: 3kQ typ Re2: 500Q typ
== Characteristic curves
Ic-Vce Characteristics (Typical) h  re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
20000 (Vee=2v) (Vce=2V)
4 ‘ T [~ 0.8mA 20000
25 1] 10000) 10000
3 /‘ZZ:‘//: 5000 § wpi?\‘ 5000 — ‘\
" | < A AL\
m, P qf:\ of \
2 5 ] = 1000 o // \ 1000 ’{\' ,\?;:(.:/// \
2 /%= £ s > &
2 / ——0.3mA—] 500 L < 500 I‘\I‘
— A |
A 1
1 100 T LA o A
l 50) 50
ol L/ 20 20
1 4 0.02 0.05 0.1 05 1 4 0.02 0.05 0.1 05 1 4
Vce (V) lc (A) Ic (A)
Vce(sat)-lc Temperature Characteristics (Typical) V  ce(sat)-Is Characteristics (Typical) I c-VBe Temperature Characteristics (Typical)
(Ic / 18=500) s . (Vce=2V)
1]
) i
, / / ) ’ Wil
> A1 > 2 71
E / / i % Ic=4, < ) I I
= / o k] N © //I Il
o T u N Ic=2A
T — > AN ol
— 1] . /777
= JANp
0 0 0 J
0.3 0.5 1 5 01 05 1 5 10 50 0
le (A) le (MA) Ve (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
20 25 10 T T
AN With Silicone Grease| i ins
N Natural (?conrru“gmum 5 A} AN T & 1
. 20 N\ ‘}-nle’:lmsmk Alu \\ \}\ ‘{<
N AN
= Nz,
£ e N ) N
£ A = %] 6‘% < NN
c;i & 10 \T ;] /%* 2% \
NN
P Sy} N
i 5 [Without Heatsink 2 01
N,
N 0.05 Wiyt e
08 5 10 50 100 500 1000 940 o 50 100 150 OoasTkzssc 50 100 200
PW (mS) Ta (°C) Vce (V)
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SLA4031
With built-in flywheel diode External dimensions (&)--SLA

Absolute maximum ratings (ra=25°c) Electrical characteristics (Ta=25°C)
Symbol Specification Unit Symbol min S ectl)f/lgatlon max Unit Conditions
VcBo 120 V Iceo 10 LA Vce=120V
Vceo 120 V lEBO 10 mA VEB=6V
VEBO 6 V Vceo 120 V lc=25mA
Ic 4 A hre 2000 5000 15000 Vce=2V, Ic=2A
Icp 6 (PW<1ms, Du<50%) A VcE (sat) 1.0 1.5 \%
Ic=2A, IB=2mA
I 0.5 A VBE (sat) 1.6 2.0 Y
IF 4 (PW<0.5ms, Du<25%) A ton 0.6 us Vee=40V,
IFsm 6 (PW<10ms, Single) A tstg 5.0 us Ic=2A,
VR 120 V tf 2.0 us IB1=—IB2=10mA
= 5 (Ta=25°C) W m Diode for flyback voltage absorption (Ta=25°C)
25 (Te=25°C) Specification _ N
Viso 1000 (Between fin and lead pin, AC)|  Vrms Symbol min typ max Unit Conditions
Tj 150 °C VR 120 \% IR=10LA
Tstg —40 to +150 °C VF 1.2 \% IF=1A
Bj-c 5 °CIW IR 10 UA VR=120V
. . L trr 100 ns IF=£100mA
m Equivalent circuit diagram
2 3 4 9 10 11
1T 1,1
1 5 8 12
R1R2
é % R1: 3kQ typ R2: 500Q typ

Ic-Vce Characteristics (Typical) h re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
4 20000 (VCEZZV) 20000 (VCE:ZV)
[T Tt i
[ o ] 10000 10000
o oo PR =
5 QomA_| 5000 \ 5000 i
1} \
1 | i ! A T\
1 0.4mA I 1 2 » \
= ] S\ s 77 \
< // 1000 ) ., 1000 2, H
2 £ | £ it
© /. oamA 500 1 500 1t
| — |
A \
A P4
! 100 A A 100 V1
50 50
/
0 / 20 20
0 1 2 3 4 5 0.02 0.05 0.1 0.5 1 4 0.02 0.05 1 0.5 1 4
Vee (V) lc (A) Ic (A)
Vce(sat)-Ic Temperature Characteristics (Typical) V  ce(sat)-Is Characteristics (Typical) I c-Vee Temperature Characteristics (Typical)
Ic / 18=500 Vce=2V,
( ) 3 B (Vee=2v)
1]
‘ i
ol /il
s iy s? I
2 Z ) 2 /1]
g / / =z Ic=4A < [Tl
U 4 2
& 777 e N o /1]
8 T 8 e /1]
= P Z- S, a1 11
= f 5?/ / II
W9l
~pNf o) g/
7
ol 0 of vy
03 0.5 0.1 05 1 5 10 50 0 1
Ic (A) I (MA) VeE (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
20 25 10 "
AN With Silicone Grease| —
\ Natural Cooling 5 A} AN T
N\ Heatsink: Aluminum N\ N T
10 20 in mm N\ R
= N &
AN "
E 5 \% N
8} 15 %, 1
< > = \% < ==
® - o %, 505 \C
= ® 10 | *7i%f -
7 \%. N\
L1 | AN
Lt N
L ) N\
1 5 Without Heatsink o1
\ single Pulse
0.05|without Heatsink
05 0 0.031=2%5°C
1 5 10 50 100 500 1000 -40 0 50 100 150 ) 5 10 50 100 200
PW (mS) Ta (°C) Vee (V)
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SLA4041

NPN Darlington
With built-in flywheel diode

External dimensions (A):--SLA

Absolute maximum ratings (ta=25°c)  Electrical characteristics (Ta=25°C)
e . Specification . »
Symbol Specification Unit Symbol i typ Thax Unit Conditions
Vceo 200 \% IcBo 10 HA Vce=200V
VcEo 200 \% |IEBO 10 mA VEB=6V
VEBO 6 \% VcEo 200 \% Ic=10mA

Ic 3 A hre 1000 6000 15000 Vce=4V, lc=1.5A
Icp 6 (PW<10ms, Dus50%) A VcEe(sat) 1.1 1.5 \%

Ic=1.5A, [B=3mA

I 0.2 A VBE(Sat) 1.7 2.0 \%

IF 3 (PW<0.5ms, Dus25%) A VFeC 1.5 \% IFEC=2.0A
IFsm 6 (PW=10ms, single) A e Diode for flyback voltage absorption (Ta=25°C)
VR 200 \% e

Specification . »
o 5 (Ta=25°C) W Symbol i typ ER Unit Conditions
' 25 (Te=25°C) VR 200 v IR=101A
Tj 150 °C VF 1.6 \% IF=1A
Tstg —40 to +150 °C IR 10 HA VR=200V
. . o trr 100 ns IF=£100mA
m Equivalent circuit diagram
4 9 10 11
1 8
R1 R2|
6 7
R1: 2kQ typ R2: 200Q typ
== Characteristic curves
Ic-Vce Characteristics (Typical) h  re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
6 — 5000 (Vee=4v) 5000 (VCE=4V)
5 5 - )%
) P | ——1T"] fl V%
B <) /?Tm/ . 1000 fl \ 1000 G, f =
00— A\ A\ WA\
Z N7 — w500 | A
<] [ = A
2 'y - it ‘P\ //”_ \ \ \
T
/ — 100! \ 100 =
1
I 50 \ 50 :“
0 / 30 30 W
0 1 4 0.03 0.05 0.1 05 1 56 0.030.05 0.1 05 56
Vee (V) Ic (A) lc (A)
Vce(sat)-lc Temperature Characteristics (Typical) V  ce(sat)-Is Characteristics (Typical) I c-VBe Temperature Characteristics (Typical)
(Ic / 18=100) 3 (Vce=4V)
3 6
I, Il
5
/
aléto 4
2 E/'\ m.siE ~2 4 /
g 1] > /
@ 11/ g AN 1 <, /
- /// u \ N{_lc=3A o /
i~ "~ > M ~_] 15 )
1 == LoA
_._:—::E Ic=1A wo/ /
! l\{o%o ao/
0 0 0 / \%
0.2 0.5 1 5 6 05 1 5 10 50 100 200 0 1 2 3
Ic (A) 1B (MA) Vee (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
20 25 10 T T
N sy e ===
tsin luminum 5 ] } ] \2007
" , N N e
% N\
< N \
E ) st %/N@ 1 N A
o I g e < =
< - %, . 5 0.5
& ] o e B \\
Wi R NGAN
. 5 [Without Heatsink 22 N\ o1 " \‘
: N e X
05 0 0.03_Te=25C
1 5 10 50 100 500 1000 —40 0 50 100 150 5 10 50 100 200
Ta (°C) Vee (V)

PW (mS)



SLA4060

NPN Darlington

General purpose

External dimensions (A)-*+SLA

Absolute maximum ratings (te=25°c) Electrical characteristics (Ta=25°C)
o . Specification . "
Symbol Specification Unit Symbol o typ T Unit Conditions
VcBo 120 V Iceo 10 UA Vce=120V
VcEo 120 \% lIEBO 10 mA VEB=6V
VEBO 6 Vv Vceo 120 \% Ilc=25mA
Ic 5 A hre 2000 5000 15000 Vce=2V, Ic=3A
lcp 8 (PW<1ms, Du<50%) A Vce(sat) 1.0 1.5 \%
Ic=3A, IB=3mA
IB 0.5 A VBE(sat) 1.6 2.0 \%
5 (Ta=25°C) ton 0.5 us Vce=30V,
Pt W
25 (Te=25°C) tstg 5.5 us Ic=3A,
Viso 1000 (Between fin and lead pin, AC)| Vrms tf 15 us IB1=—IB2=3mMA
Tj 150 °C
Tstg —40 to +150 °C
Bic 5 °CIW
m Equivalent circuit diagram
f % 11
1 5 8 12
'y 'y % 'y
R1 R2
6 7 10
R1: 2.5kQ typ Re2: 200Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) h re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
5 1mA 0.8mA 0.7mA 0.6mA (Vce=2V) (Vce=2V)
I8=2mA |1 20000 20000
05l 10000 —i—| 10000
4 L] typ 3
5000 5000
1
oA _—1 / A :/ \
3 > d AN
< L1 1000 1000 &9;.,
L £ 500 £ o500 A 1‘%;2:(
2 U A 7
/1 A
1 100 / 100 o4
50! 50
0 / 20 20
o 4 002 005 0.1 05 1 5 002 005 01 0.5 5
Vee (V) Ic (A) IC (A
Vce(sat)-Ic Temperature Characteristics (Typical) V  ce(sat)-Is Characteristics (Typical) I c-Vee Temperature Characteristics (Typical)
(Ic / 18=1000) (Vce=2V)
2 5
. /
/1]
g s? 2 /1]
g 11— Ta=-30°C :S, l‘ 1] T=5A ; // / /
8 5ol 5} N4 1c=3A 2
> 75°Cl T > \ L
125° N lc=1A o K’U g 0/
1 ey b :7=;
i
0 0 0 A X
0.5 I (A) 5 0.2 05 o (mA) 10 50 0 1 Vee (V) 2 3
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
20 % 10 ;
AN With Silicone Grease - b
N Heatsink: Amnum 5 RN A
10 20 in mm &
3 N N3
g s 15 ~% N
1 A
; U g (oo+ iﬁﬁ; @ 3
T:: A £ 10 \}do% N e ®
® / 50‘+50 \\
. // 5 [ Without Heatsink J N\ 01
N\ Single Pulse
\ 0,05 Without Heatsink
0 003 Ta=25°C
° 51 5 10 50 100 500 1000 —40 0 50 100 150 ’ 5 10 50 100 200
PW (mS) Ta (°C) VCE (V)
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SLA4061
With built-in flywheel diode External dimensions (A)-+-SLA

Absolute maximum ratings (Ta=25°c)  Electrical characteristics (Ta=25°C)
e . Specification . »
Symbol Specification Unit Symbol i P tlylp : Thax Unit Conditions
Vceo 120 \% IcBo 10 UA Vce=120V
VcEo 120 \% |IEBO 10 mA VEB=6V
VEBO 6 \% VcEo 120 \% Ic=25mA
Ic 5 A hre 2000 5000 15000 Vce=2V, Ic=3A
Icp 8 (PW<1ms, Du<50%) A VcEe(sat) 1.0 1.5 \ Ic=3A. [e=3maA
e 05 A Ves(sat) 16 2.0 v oA, Te=om
IF 5 (PW<0.5ms, Du<25%) A ton 0.5 s Vec=30V,
IFsm 8 (PW<10ms, single) A tstg 5.5 us Ic=3A,
VR 120 \ tf 1.5 Hs IB1=—IB2=3mMA
Pr 5 (Ta=25°°C) W e Diode for flyback voltage absorption (Ta=25°C)
25 (Te=25°C) Specification ) »
Viso 1000 (Between fin and lead pin, AC)|  Vrms Symbol min typ max Unit Conditions
Tj 150 °C VR 120 \% IR=10UA
Tstg —40 to +150 °C VF 1.2 \ IF=1A
Bj-c 5 °C/W IR 10 UA Vr=120V
m Equivalent circuit diagram trr 100 ns IF=+100mA
4 9 10 11
1 8
R1 Rz
7 Ri1: 2.5kQ typ Rz: 200Q typ

Ic-Vce Characteristics (Typical) h  re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
5 1mA_0.8mA_0.7mA OSN‘\A ‘ 20000 (Vce=2V) 20000 (Vce=2
< / 5mA
7/5 10000 = 10000
IR = NEIE RS ==
1 7 \
o,% W 0%
3 d < 1 ///’
2 LT 1000 1000 5
=~ s w IS
o < 500 £ 500 *3
2
A A z
// WA i
1 100 100
I 50 50
o / 20 20
0 1 2 3 4 5 002 005 0.1 05 1 5 002 005 0.1 05 1 5
Vce (V) Ic (A) Ic (A)
Vce(sat)-lc Temperature Characteristics (Typical) V  ce(sat)-Is Characteristics (Typical) I c-VBe Temperature Characteristics (Typical)
s (Ic / 18=1000) (Vee=2V)
5

/
/
/

/

WL

Vce (sat) (V)
\
\

75°C 1 \ %
125°C N~ Ic=1A

/
s /
/

05 5 02 05 10 50 0 1 2 3
lc (A) I (MA Vee (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
20 25 10 T
\C With Silicone Grease| ~ H
\C Natural Cooling N N V2
\ Heatsink: Aluminum 5 N \C \2
10 20 inmm %
\Z | \«C _|
\&]
I~ \% &
I ~15 % 1 \
~ \'% 2 AV
O = < N
< A 30*,{ I\ s 05
A a K%, ©
3 /| 10 N\
[=5)
N\
0.
/_/ F 501 \\
i /1 5 ‘Without Heatsink 01
\\ Single Pulse
0.05] without Heatsink
05 0 003[T2=25°C
1 5 10 50 100 500 1000 —40 0 50 100 150 3 5 10 50 100 200
PW (mS) Ta (°C) Vee (V)
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SLA4070 v
General purpose External dimensions (A):*-SLA

Absolute maximum ratings (ra=25°c) Electrical characteristics (Ta=25°C)
L . Specification . o
Symbol Specification Unit Symbol i typ e Unit Conditions
VcBo -100 Vv Iceo -10 UA Vce=-100V
VcEo -100 \% lIEBO -10 mA VeB=—6V
VEBO —6 Vv Vceo -100 Vv lc=—10mA
Ic -5 A hre 1000 5000 15000 Vce=-2V, lc=-3A
lcp -8 (PW<1ms, Du<50%) A Vce(sat) -1.0 -15 Vv
Ic=—3A, IB=—6mA
IB -0.5 A VBE(sat) -1.6 -2.0 Vv
5 (Ta=25°C)
Pt W
25 (Te=25°C)
Viso 1000 (Between fin and lead pin, AC)| Vrms
Tj 150 °C
Tstg —40 to +150 °C
Bj-c 5 °CIW
m Equivalent circuit diagram
3 6 7 10
R1 R2
1 A5 i 8 i l2 A
2 4 9 11
R1: 3kQ typ R2: 100Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) h re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
-8 T T ‘2 A 10000 VCE=‘—‘4V) 10000 VCE:_4V)
1= —4mA —2m Al—:¥
=7 5000 H 5000 g
—1.2& N 1
! / 4" \/v‘;(/
_5 mA —| G, 1
< — JJS\ = 1000 o 1000 ) “%,/SZ,
o 7 —0.6mA 7] £ £ S
L 1/ — 500 500
-2 —0.4mA —
-1 100/ 100
% I—1 =2 = =4 5 2 y 05 -1 ' B X 205 -1 5 8
Vee (V) Ic (A) Ic (A)
Vce(sat)-Ic Temperature Characteristics (Typical) V  ce(sat)-Is Characteristics (Typical) I c-Vee Temperature Characteristics (Typical)
(Ic / 18=1000) (Vce=—4V)
-3 ‘ -3 -8
{ /|||
\ . /Nl
L | , // /I /
= ] 2 HIRTIN - il
8 3 T— = /
u d = B v 11
3] - Y o= -3A
> -1 25 c‘T::DC Z 4 Nl [ic=—1A 9/ 11
75°C. —-:‘:— o 7?"‘)"/"’/‘-”
125‘°c \l\ L7
Sy 1]
o . o WiV
-03 -05 -1 -5 -8 -03 -1 -5 -10 -50 -100 -200 0 -1 -2 -3
Ilc (A) I8 (MA) Vee (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
20 25 -8 NI T
AN With Silicone Grease s \C N\ N
N\ Natural Cooling AN AN 2
N Heatsink: Aluminum N\ &
10 2 < in mm \ . %,
S s \\"46 . &
=15 G = =
é 2 & & < -05 N
< 7 - o\ o AN
qI? al 10 i 5 %\
”—/ L5, N\
/1 5 Without Heatsink -0.1
1
\ Single Pulse
\ ~0.05 | without Heatsink
05 o _0.03 | Te=25°C
1 5 10 50 100 500 1000 -40 0 50 100 150 -3 -5 -10 -50 -100
PW (mS) Ta (°C) Vce (V)
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SLA4071
With built-in flywheel diode External dimensions (A)-+-SLA

Absolute maximum ratings (Ta=25°c)  Electrical characteristics (Ta=25°C)
Symbol Specification Unit Symbol — = ectl;lgatlon AR Unit Conditions
Vceo -100 \% IcBo -10 UA Vce=—100V
Vceo -100 \% lEBO -10 mA VeEB=—6V
VEBO -6 \% Vceo -100 \% lc=—10mA
Ic -5 A hre 2000 5000 15000 Vce=-2V, lc=—-3A
Icp -8 (PW<1ms, Dus<50%) A VcEe(sat) -1.0 -1.5 \ lo=—3A [a=—6mA
e 05 A Ves(sat) 16 | —20 v 7oA, fe=—om
IF -5 (F;WSO-5'“3' D”52|5°)/°) A e Diode for flyback voltage absorption (Ta=25°C)
IFsm -8 (PW<10ms, single A S oEehT eI
VR 120 v Symbol i typ e Unit Conditions
b 5 (Ta=25°C) W VR 120 v IR=10pA
! 25 (Te=25°) VF 1.2 v IF=1A
Viso 1000 (Between fin and lead pin, AC)| Vrms IR 10 UA VR=120V
Tj 150 °C trr 100 ns IF=£100mA
Tstg —40 to +150 °C
Bjc 5 °C/IW
m Equivalent circuit diagram
6
R1 Rz
1
8
2 3 4 9 10 1 R1:3kQtyp Rz:100Q typ

Ic-Vce Characteristics (Typical) h  re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
- ] 10000 (Vee=—4v) 10000 (Vee=)
[+ S I
-7 0)@ 5000 5000 %
~ p, N / ™ =
/
+C, 1l
-5 ‘—OSm‘A | /,NQ?’«GOO
@ — ‘ ‘ " 1000 w 1000 A% ,.'/C;I
o -4 / 0.6mA = £ 500 &
= ) 1/4 — 500
-2 —0.4mA —
-1 100‘, 100
[
0 | t
0 -1 -2 -3 —4 -5 5_% 03 01 05 -1 5 -8 Qs 01 05 -1 5 -8
Vce (V) Ic (A) Ic (A)
Vce(sat)-lc Temperature Characteristics (Typical) V  ce(sat)-Is Characteristics (Typical) I c-VBe Temperature Characteristics (Typical)
& (Ic/ |B:1(‘)0‘0) = . (Vce=—4V)
'\ /|
" f/im
-2 L 2 i
s S /1]
= = 1 NN A < II
g / 8 — >, 1]
o / 5} = lc=—3A - / / l /
> -1 5 e 1 = -1 N Ic=1A I I I
750|258 T &) T
= -2 57 .,U/p/o
125°C ilelel s
WAV K
$22s,
0
-03 05 -1 -5 -8 90.3 05 -1 -5 -10 -50 -100 -200 00 1 ) 3
lc (A) Is (MA) Vee (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
20 25 -10
AN With Silicone Grease| .|
\ Natural Cooling N N
\ Heatsink: Aluminum -5 AN AN
10| 20 inmm AN
& d
N\ \"%
Bl ~15 2’6 =)
) ) £ TINg < > D
< - TN\ -05 A
b A TS \}‘ o N\ 2 A
> o
@ 1 N
i / 50)(50*2 \\
1 v 5 Without Heatsink 0.1
\\ Single Pulse
—0.05| without Heatsink
05 0 > Ta=25°C
1 5 10 50 100 500 1000 -40 0 50 100 150 0 03,3 -5 -10 -50 -100
Pw (mS) Ta (°C) Ve (V)
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SLA4310 e
H-bridge External dimensions (A)-+-SLA

Absolute maximum ratings (Ta=25°C)
Symbol NPN Ralings PNP Unit
VcBo 60 —60 \Y
VcEeo 60 -60 \Y
VEBO 6 —6 Vv
lc 4 —4 A
Icp 6 (PW<1ms, Du<50%) -6 (PW<1ms, Du<50%) A
IB 1 -1 A
5 (Ta=25°C)

PT 25 (Te=25°C) w
Viso 1000 (Between fin and lead pin, AC) Vrms
Tj 150 °C
Tstg —40 to +150 °C
Bi-c 5 °C/W

m Equivalent circuit diagram
)
>4
s 6

mmm Characteristic curves

Ic-Vce Characteristics (Typical) | c-VBe Temperature Characteristics (Typical)
NPN PNP NPN (Vee=4v)
Y S ———— - [T = )
«Q&‘? | M I /
¢ 1 [ T s ~ ——
3 40mA T 3
P -3 7T ot —
30mMA /
—-30m.
z — /. —T | z /
<, mA <, | 2
© //" o —20mA © / /
10mA| ] 1
1 r a4 y/ —10mA .
r 5mA [ iy
e Hslols
[ ] el
0 0 [ 0
0 1 2 3 4 5 6 1 =) ) -3 -5 6 0 0.5 1.0 15
Vee (V) Vce (V) Vee (V)
hre-Ic Characteristics (Typical)
NPN (Vee=4v) 500 PNP (Vce=—4V) . PNP (VcE=—4V)
500 - %
4 7/
L v /
¥ 100 ] [ # 100} ——TTTT] M <,
o
N ©
50 H /
50 T — 1 &)JEL
1ol
e ..,‘SQ
7
20 20 0
0.01 005 0.1 05 1 4 —-0.01 -0.05 -0.1 -05 -1 -4 0 —05 -1.0 -15
lc (A) lc (A) Vee (V)
hre-lc Temperature Characteristics (Typical)
NPN - PNP -
500 (Vce=4V) 500 (Vce=—4V)
Ta=125°C
—T—15C S
L — ~ i
25°C |1 ny \ iy
f—T ™ g
£ 100 ’m A\ £ 100
[ —30°C o \Y [~ =30°C, |
L— = A
50
50 ‘
20 20
0.01 . 0.1 0.5 1 4 -0.01 -0.05 0.1 -05 -1 —4
Ic (A) Ic (A)




Electrical characteristics

(Ta=25°C)

IcBo 10 UA Vce=60V -10 HA Vee=—60V
|IEBO 10 HA VEB=6V -10 UA VeB=—6V
Vceo 60 \Y Ic=25mA -60 \Y lc=—25mA
hre 80 Vce=4V, Ic=1A 80 Vce=—4V, lc=—-1A
Vce(sat) 0.6 \% Ic=2A, 18=0.2A -0.6 \% lc=—2A, 18=—0.2A

Vce(sat)-18 Characteristics (Typical) Oj-a-PW Characteristics
NPN PNP
15 15 20
\
| \ 10
\
s o S -0 { s
= | ) \ \ o
I o
8 \ g \ \ <
w
>, > s T &
” &, \ N\
N Iy =28l 1
T~ T~ B -4
L1 T N A
0 0 0.5
0.005 0.01 0.05 11 05 -0.005 -0.01 -0.05 -0.1 -05 -1 1 0 50 100 0 1000
I8 (A) I8 (A) PW (mS)
Vce(sat) « VBe(sat)-Ic Characteristics (Typical) P 1-Ta Characteristics
1o NPN (Ic / 18=10) o PNP (Ic / 18=10) .
: ) \C With Silicone Grease
N\ Natural Cooling
\C Heatsink: Aluminum
N in mm
e \
= ; A\
] z B N
> 0. . - T \&
- [ 2 i & NG
= — = sl 10 Ok
ER 8 NN
i = s 0y, AN
3] <} 2 AN
> > 5 [Without Heatsink
AN
= =a AN
o ce (sat) T Vee (sat) | 1T o
0.05. 0.1 05 1 3 -0.05 -0.1 05 -1 -3 40 0 50 100 150
Ic (A) Ic (A) Ta (°C)
Safe Operating Area (SOA)
NPN PNP
0 = - =
= =
. jmuus 5 N
% % Q)
<! N g A
2 o5 9 45 N
Single Pulse Single Pulse
0.1 | Without Heatsink —0.1| without Heatsink
T=25°C Ta=25°C
005 EEEE
005 5 10 50 100 -3 5 -10 50  -100
Vce (V) Vce (V)
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SLA4340

PNP + NPN Darlington

H-bridge External dimensions (A)-+*SLA
Absolute maximum ratings (Ta=25°C)
Ratin .
Symbol NPN atngs PNP Unit
VcBo 60 -60 \%
VcEo 60 -60 \%
VEBO 6 —6 Vv
Ic 4 —4 A
lcp 6 (PW<1ms, Dus50%) -6 (PW<1ms, Dus50%) A
IB 0.5 -0.5 A
5 (Ta=25°C)
Pt W
25 (Te=25°C)
Viso 1000 (Between fin and lead pin, AC) Vrms
Tj 150 °C
Tstg —40 to +150 °C
Bj-c 5 °C/W
m Equivalent circuit diagram
7
R3  Ra
8 12
9 11
2 4
1 5
Ri1 Rz
6
R1: 3kQ typ R2: 200Q typ Rs: 3kQtyp R4: 150Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) I c-Vee Temperature Characteristics (Typical)
NPN PNP NPN
s & | : ‘ R (Vce=4V)
16=4.0mA ﬁ } '§74:/ -L5smA ‘
| Ll Lg;b — | Loma _| 5
1.2mA / |
4 o‘amA* -4 // ] — e 4 / /I
2 / z [ = = i
< 7 Torn| < / e 2
© !/ T— L — 1 —0.8mA : 3 % g
\. / h ’\/’7 ’
2 0.4mA__| - A - / /
/ ‘25”6‘
/ ' IANN
of I I ] o[ 11 ol Yyl |
Vee (V) ’ Tvew - Vee (V)
hre-Ic Characteristics (Typical)
NPN PNP PNP
10000 Vee=4v) 10000 (VCET4V) N (Vce=—4V)
P ‘ 1
5000 5000 TR s 1]
= an it
Al N 11
1000 \ 10 < 7 °
= 500 = 500 27 7[ ﬁL/’
wc [ ]]
2 25 [
100 100 -1 / I
E‘00 03 0.1 05 1 56 590 03 o1 05 1 ey ° 1 ) 3
Ic (A) Ic (A) Vee (V)
hre-Ic Temperature Characteristics (Typical)
NPN PNP
(Vce=4V) (Vce=—4V)
10000 — 10000
. SN
5000 | u(%V 5000
b \ <
7 20, o
1000 \A\ 100 & ‘25;‘ ==
<= 50 \ ) ;§°
100 100
50 50
0.03 1 05 -0.03 0.1 05 -1 5 -6
Ic (A) lc (A)
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Electrical characteristics

SLA4340

(Ta=25°C)
NPN PNP
Symbol Specification _ » Specification _ »
- Unit Conditions - Unit Conditions
min typ max min typ max

IcBo 10 HA Vce=60V -10 HA Vce=—60V

|IEBO 10 mA VEB=6V -10 mA VeB=—6V

Vceo 60 \% Ilc=10mA -60 Vv lc=—10mA

hre 2000 Vce=4V, Ic=3A 2000 Vce=—4V, lc=-3A
VcEe(sat) 1.5 \% Ic=3A, IB=6mA -15 Vv Ic==3A, IsB=—6mA

Vce(sat)-18 Characteristics (Typical) Bj-a-PW Characteristics
NPN PNP
3 = 20
\
\ 10
~2 | P g
S | S | Zs
gz [ g | g
0 0 ~
: ™ Ic=4A "m’ L
lc=—4A [T &
S . N Ie=2, 3 _ Ic=—2A ®
N NH—T ]
le=1A le=—1A
1
0 L 0l 0.5
0.2 0.5 10 50 100 0.2 205 -1 5 -10 50 -100 1 5 10 50 100 500 1000
I8 (MA) I8 (MA) PW (mS)
Vce(sat)-Ic Temperature Characteristics (Typical) P 1-Ta Characteristics
NPN PNP
(Ic / 18=1000 . (Ic /18=1000) .
3 ‘ AN ith Silicone Grease
o AN Natural Cooling
o N\ Heatsink: Aluminum
I - N
o2 1] o = s
g i g s 3
g N/yiya 8 - 2 N&
: / /%507 °o 5°C _ <50+ - A\
8 / / Y 5C % N,
o L To=-30°C R N N\
— s — S, \w
— | 5 [ Without Heatsink
‘12 DF \
[ A}
0 [ 0
0.5 1 5 6 -05 -1 -5 6 —40 0 50 100 150
Ic (A) lc (A) Ta (°C)
Safe Operating Area (SOA)
NPN PNP
10 T -10
5 2 i - N
J AN
Q,
s
\ &
—~ 1 \; -1 G’A
< N, < N
0 05 A\ o 05 \
- A\
0.1 -0.1
Single Pulse Single Pulse
0.05] without Heatsink —0.05 | without Heatsink
0.03 Ta=25°C ~0.03 Ta=25°C
3 5 10 50 100 — -5 -10 -50 -100
Vce (V) Vce (V)
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SLA4390

PNP + NPN Darlington
H-bridge

Absolute maximum ratings (Ta=25°C)
Symbol o Specification o Unit
VcBo 100 -100 \%
VcEo 100 -100 \%
VEBO 6 —6 \%
Ic 5 -5 A
Icp 8 (PW<1ms, Du<50%) -8 (PW<1ms, Dus50%) A
Is 0.5 -0.5 A
5 (Ta=25°C)

PT 25 (Te=25°C) w
Viso 1000 (Between fin and lead pin, AC) Vrms
T 150 °C
Tstg —40 to +150 °C
Bjc 5 °C/W

m Equivalent circuit diagram
R3 Ra !
8 12
9 11
2 4
1 5
A Ri: 2.5kQ typ Ro: 200Q typ Rs: 3kQ typ Ra: 100Q typ

== Characteristic curves

External dimensions (A)-+-SLA

30

Ic-Vce Characteristics (Typical) I c-Vee Temperature Characteristics (Typical)
NPN PNP NPN (Vee=av
! - e P T T ’
4 \@/}@‘r/ - . “2mA : / [I
] 0.8MA L -L2mA R 171
— h — /1]
. e S & AP ﬂ: _ 11
< T 2 AT < / /// [
o / | — osmA o™ ~0.6mA | =4 711
il - 7 T il
///m / /I
1 -1 NN
[ | /1))
0
K 5 = = 3 ~Z 5 00 Jl/ A/ ] |
Ve (V) Vee (V) Vee (V)
hre-Ic Characteristics (Typical)
NPN (Vee=4v) PNP (Vce=-4V) PNP (VoE=-4V)
20000 20000 ‘ — /
10000 ol o [N 10000 - /]
5000 5000 ’-_l-i N ~ 7 //
T / // /
1000 d 1000 < /1]
i g ! /
< 500! < 500 B / / 1 Z
IEREEE/ /iERaE
'o
50 50 & il
L ST o ; 427U %
Ic (A) Ic (A) VBE (V)
hre-Ic Temperature Characteristics (Typical)
NPN PNP
(Vce=4V) 20000 VcE=—4V)
LI s
10 : 10000
0 25°C 5000 r
5 =
C, 5% 77«4
s/ A1 oy
w000 b L JRC=S2
= W ;50’0 < 50
st
100
50
300 30
0.03 0.05 .1 05 -003 -005 -01 05 -1 5 -8
Ic (A) lc (A)




SLA4390

Electrical characteristics (Ta=25°C)
NPN PNP
Symbol Specification _ » Specification _ »
- Unit Conditions - Unit Conditions
min typ max min typ max

IcBo 10 HA Vce=100V -10 HA Vce=-100V

|IEBO 10 mA VEB=6V -10 mA VeB=—6V

Vceo 100 \% Ilc=10mA -100 Vv lc=—10mA

hre 2000 Vce=4V, Ic=3A 2000 Vce=—4V, lc=-3A
VcEe(sat) 1.5 \% Ic=3A, IB=6mA -15 Vv Ic==3A, IsB=—6mA

Vce(sat)-18 Characteristics (Typical) Bj-a-PW Characteristics
NPN PNP
_ 20
|
\ 10
2 — 2
b S S s
g | = [T~ Ic=—5A ~
@ I N iesn 11 & = e
8 \ — can 111 § e il A
R R S N e e %
B
1
0 0 —— 0.5
02 05 1 5 10 50 0z 05 5 -0 %0 -0 S 1 5 10 50 100 500 1000
I8 (MA) I8 (mA) PW (mS)
Vce(sat)-Ic Temperature Characteristics (Typical) P 1-Ta Characteristics
NPN PNP
s Ic / 18=1000 ) (Ic / 18=1000) 2
‘ ‘ ‘ AN With Silicone Grease
Tof \ Natural Cooling
:j/» N\ Heatsink: Aluminum
& ) N S —
iy , \\
S 2 75— s- 15 6%
g =el /) g g NG
& m < 4 - \0+Jo %
w 5| | w N, Ka
5] £ 8 =-30°C 7 10 =N,
>, > — NI\
Oxs,, \\
== 5 [Without Heatsink &
N
\
0 0 0
03 05 1 5 8 -03 E E —40 0 50 100 150
Ic (A) lc (A) Ta (°C)

Safe Operating Area (SOA)

NPN PNP
h = - =
N N g N n|
Ay X A} o\
5 AN X % 5 \ AN o\E
2,
L N N A
%
1 \_ c 1 \
< =AY < S \
~ 0
0% o™
0.1 01
Single Pulse Single Pulse
0.05| without Heatsink -005| without Heatsink
0.0 T=25°C _ogs Te=25°C
3 5 10 50 100 = 5 E

5 10
Vce (V) Vee (V)




S L 43 9 1 PNP + NPN Darlington
/ \ H-bridge External dimensions (A):--SLA

Absolute maximum ratings (Ta=25°C)
Symbol o Specification o Unit
VcBo 100 -100 \%
VcEo 100 -100 \%
VEBO 6 -6 \%
Ic 5 -5 A
Icp 8 (PW<1ms, Du<50%) -8 (PW<1ms, Du<50%) A
I8 0.5 -0.5 A
[3 5 (PW<0.5ms, Du<25%) A
IFsm 8 (PW<10ms, single) A
VR 120 \%
5 (Ta=25°C)

P 25 (Te=25°C) w
Viso 1000 (Between fin and lead pin, AC) Vrms
Ti 150 °C
Tstg —40 to +150 °C
Oj-c 5 °C/IW

m Equivalent circuit diagram
R3 Ra 3 10
1 3 T 12
2 11
4 9
5. i 1 8
Ri Rz 8 Z

== Characteristic curves

R1: 2.5kQ typ R2: 200Q typ R3: 3kQ typ R4: 100Q typ

Ic-Vce Characteristics (Typical) I c-Vee Temperature Characteristics (Typical)
NPN PNP NPN
T 4 — . (Vce=4V)
Is=—4mA
7 \«f’w@‘?/ A -7 i Z2mA /J‘/ /
7 A LT ~1.2mA
o 7 J//
6 /ﬁ - | /1]
) o] B g ;Eﬁ I
, Cam g A e, i
© [ — osmA o ~0.6mA © 111
/ = ‘ ‘ . ) P . il
///m ‘ AN
- | . T
1 1 (‘Cﬂ/;;(,) iy (,I
1 -1 / ,}7/ %4&’ ’QII
ol ’ | 0 . o - - u] ol 4 . PV | ]
Vce (V) VcE (V) Vee (V)
hre-Ic Characteristics (Typical)
NPN (Vce=4V, PNP (Vce=—4V) PNP (Vce =—-4V)
10000 T wIN 10000 % i/[
tvp TN N N B [
) = — Iy
P yAsal
d z / / /
" <
£ o E [17]]
NN
[
. /1]
0 0 A
30! 30! 0| A/y
0.03 0.1 05 1 5 8 003 01 05 -1 5 8 1 =2 =
Ic (A) Ic (A) Vee (V)
hre-Ic Temperature Characteristics (Typical)
NPN (Vce=4vV) PNP (Vce=—-4V)
)0 = 0
v A —
il ¢
< 2% 75°C 7
< L RS (7 gan il e muaes
oS 7 /@0
100
by 3 1 05 1 _3003 = 1 =
lc (A) Ic (A)




Electrical characteristics

SLA4391

(Ta=25°C)
NPN PNP
Symbol Specification _ » Specification _ »
- Unit Conditions - Unit Conditions
min typ max min typ max
IcBo 10 UA Vce=100V -10 UA Vce=—100V
lEBO 10 mA VEB=6V -10 mA VeB=—6V
Vceo 100 \% lc=10mA -100 Vv lc=—10mA
hre 1000 Vce=4V, Ic=3A 1000 Vce=—4V, lc=-3A
Vce(sat) 1.5 \Y Ic=3A, Is=6mA -1.5 \% lc=—3A, Is=—6mA
e Diode for flyback voltage absorption (Ta=25°C)
Symbol i SJeCt'S;atlon v Unit Conditions
VR 120 v IR=10LA
VF 1.2 \ IF=1A
IR 10 LA VR=100V

Vce(sat)-18 Characteristics (Typical) Bj-a-PW Characteristics
NPN PNP
= 20
|
\ 10
= <~ 2 =
) 2 2 °
Bl g Wy Ic=—5A o
& ll T~ 1c=5A | < P — SL_}/ P
w ™ w lc=—3A @ N
9Q T —— Ic=3A o ~ il
> 1 \\-_ Ic=1A > TR EA @ I /
1
0 0 0.5
02 05 5 50 02 05 -1 5 -10 -50 -100 =500 1 5 10 50 100 500 1000
18 (MA) 18 (MA) PW (mS)
Vce(sat)-Ic Temperature Characteristics (Typical) P 1-Ta Characteristics
NPN (Ic / 18=1000) - PNP (Ic / 18=1000) -
’ N T \ -
Uk AN Natural Cooling
‘PFB AN Heatsink: Aluminum
& o — T T N inmm
Ef N,
2 -2 \%
> [/ b Al ~15 %
= 25°C 3 S \\‘“v,
@2 e & N, ]
w ST ] 10 } 4%%
> >4 [ S -
|- 75°C Jo,
== i 5 [ Without Heatsink 201, N\
125°C \C
\
0
8,3 05 1 5 8 4”) 3 5 -1 -5 -8 -40 0 50 100 150
Ic (A) Ic (A) Ta (°C)
Safe Operating Area (SOA)
NPN PNP
10 T -10
AN N - N, |
5 NN ,,,X -5 RN }i’
G N\
&
N _INX NN/
Q,
s
-1 N -1 \
< N < \
0?05 N o 05 \C
0.1 0.1
Single Pulse Single Pulse
0.05( without Heatsink —0.05( without Heatsink
003 Ta=25°C _0.03 Ta=25°C
3 5 0 50 100 -3 -5 -10 -50 -100
Vce (V) Vce (V)
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SLA5S001

N-channel
General purpose

External dimensions (A)--+SLA

Absolute maximum ratings (Ta=25°c) Electrical characteristics (Ta=25°C)
) . Specification . "
Symbol Ratings Unit Symbol Thiin typ Thax Unit Conditions
Vbss 100 \Y V(BR)DSS 100 \Y I0=250pA, Ves=0V
Vess +20 \% less +500 nA Ves=x20V
Ip +5 A IDss 250 HA Vps=100V, Ves=0V
ID(pulse) +10(PW<1ms) A VTH 2.0 4.0 \Y Vbs=10V, Ip=250uA
Eas* 30 mJ Re(yfs) 2.4 3.7 S Vbs=10V, Ip=5A
= 5 (Ta=25°C, with all circuits operating, without heatsink) | W RDs(ON) 0.27 0.30 Ves=10V, Ip=5A
-
35 (Tc=25°C,with all circuits operating, with infinite heatsink) | W Ciss 350 pF Vps=25V, f=1.0MHz,
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Coss 130 pF Ves=0V
Bj-c |3.57 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W ton 60 ns Ipb=5A, Vob=50V,Ves=10V,
Viso 1000 (Between fin and lead pin, AC) Vrms toff 40 ns see Fig. 3 on page 16.
Tch 150 °C VsD 11 1.8 \% Isb=5A, Ves=0V
Tstg —40 to +150 °C trr 330 ns Isb=+100mA
*: Vop=20V, L=10mH, Io=2.5A, unclamped, see Fig. E on page 15.
m Equivalent circuit diagram
2 4 9 11
1 5 8 12
3 6 7 10
= Characteristic curves
Ip-Vbs Characteristics (Typical) I p-Ves Characteristics (Typical) R ps(on)-Ip Characteristics (Typical)
10 (Vos=10V) (Ves=10V)
‘/ 10 0.4
[ 10V /7\/ //
8 8
| § /}/
—~ 6 ) [ ——
A/ e’ / % o1
o // - / S o2
4 4 Te=—40°C é
5Vl | 25°C
’ 125°C % 0.1
2 y 2
Ves=4V || LY
0 I 0 0
0 2 4 6 8 10 0 2 4 6 8 0 2 4 6 8 10
Vos (V) Ves (V) Io (A)
Refs)-Ib Characteristics (Typical) R bs(on)-Tc Characteristics (Typical) Capacitance-V  ps Characteristics (Typical)
10=5A =
(Vbs=10V) \?G =10V. ;/:cisMg\Z/)
7 0.5 1000 T
° A \ !
il o i =\
~ Z - P €
% M % 03 A 3 \ \\\\ Coss
& B Te=soc L] £ 02 P ol é
25‘°c T S 50
125°C
05 01 ~—_cCrs
0.3 0 10
005 0.1 05 1 5 10 40 0 50 100 150 o 0 20 0 P 50
b (A) Tc (°C) Vos (V)
Ibr-Vsp Characteristics (Typical) Safe Operating Area (SOA) P 1-Ta Characteristics
Tc=25°C
0 DT 7 A ©
o (pulse) max %o, ‘ With Silicone Grease
| 0 EAHE== £t *
’ / i@ e "
,@v “‘Q} I 4,
6 (e %) .25 &
< 2N <
: / : S 3
g8 . o a %’04
15
% 05
2 2 10
// 57 5 Without Heatsink
/ N
0 Z M 01 0 I —
0 05 1.0 15 05 1 5 10 50 100 0 50 100 150
Vsp (V) Vos (V) Ta (°C)
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SLA5002 i
With built-in flywheel diode External dimensions (A)-+*SLA

Absolute maximum ratings (Ta=25°c) Electrical characteristics (Ta=25°C)
. . Specification . "

Symbol Ratings Unit Symbol Thiin typ Max Unit Conditions
Vbss 100 \% V(BR)DSS 100 \Y Ip=250LA, Ves=0V
Vaess +20 \ Iess +500 nA Ves=+20V

Ip 15 A Ipss 250 LA Vps=100V, Ves=0V
ID(pulse) +10 (PW<1ms) A VTH 2.0 4.0 Y, Vbs=10V, Ib=250uA
Eas* 30 mJ Re(yfs) 2.4 37 s Vps=10V, Ip=5A
IF 5 (PW=0.5ms, Dus25%) A RDS(ON) 0.27 0.30 Q Ves=10V, Ip=5A
IFsm 10 (PW<10ms, Single Pulse) A Cine 350 PF Vbs=25V. f=1.0MHz
VR : . _120 : : _ v Coss 130 pF Ves=0V
pr 5 (Ta=25 (03 WIFh all c.lrcu.ns opera.tlng, .th.ho‘u.t heat5|r.1k) W ton 60 ns 10=5A, Vop=50V,Ves=10V,
. 3255(-[‘]0_25{(:"’:& aTH u_r;l;lzz opelr;tlnglgl, V\{Ith |:f|n|te he?smk) ong = 20 ns see Fig. 3 on page 16.
j-a (Junc pn- ir, Ta= , Wi .a C|rC.U|§0pera |rllg) Vb 11 18 v Is0=5A, Ves=0V
Bj-c  |3.57 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W - 330 ns lSD=+100MA
- - D=%
Viso 1000 (Between fin and lead pin, AC) Vrms - i -
Teh 150 oC e Diode for flyback voltage absorption
° Specification . »
Tsig —40 to +150 c Symbol T t e Unit Conditions
* 1 Vpp=20V, L=10mH, Io=2.5A, unclamped, see Fig. E on page 15 yp
. . L VR 120 \% IR=10pA
m Equivalent circuit diagram
VF 1.0 1.2 \% IF=1A
5 % E 3 1T° ) IR 10 LA VR=120V
e e trr 100 ns IF=£100mA
1 (5 5 () 8 (53 12 (|53
! l
6 7
== Characteristic curves
Ip-Vbs Characteristics (Typical) | p-Ves Characteristics (Typical) R pson)-Io Characteristics (Typical)
(Vos=10V) (Ves=10V)
10 10 0.4
| /]
1oV v //
8 8 /// 03
/ : / .
6 6 c —_____________—-—
< // < / Z 02 -
g
2 N / £ 4 Te=—40°C / 2
sv_| 25"‘ x
) yi B 125°C| % 0.1
Vos=4v |
0 I I 0 i 0
0 2 4 6 8 10 0 2 4 6 8 0 2 4 6 8 10
Vos (V) Ves (V) Io (A)
Refs)-Io Characteristics (Typical) R ps(on)-Tc Characteristics (Typical) Capacitance-V  ps Characteristics (Typical)
Vos=10v) Veerloy itz
7 05 1000 T
///: i 04 RS S
—~ ] €
% N g os % d % \ \\\\ Coss
< ¥ < g - % 100 ————
2 = 1 g X
o Te=—40°C 2 02 l &
et 25°C o« LT & 50
I (6]
7 125°C
05 7/ 01 [~~~ Crss L
0.3 0 10
005 0.1 05 1 5 10 —40 0 50 100 150 0 10 20 30 40 50
1o (A) Tc (°C) Vos (V)
Ibr-Vsp Characteristics (Typical) Safe Operating Area (SOA) P 1-Ta Characteristics
(Tc=25°C)
* UL 4] * N
/ 10 ALY He »
° . 2 il 0
/ ,,,,g'@ hd N2 4,
6 < LLtes % 25 4/%
8, 1 o N /&"’4
S “ 05
) 1S 10
// j/ 5 Without Heatsink
o /% J/‘ 01 0 ‘ I —
0 05 1.0 15 0.5 1 5 10 50 100 0 50 100 150
Vsp (V) Vos (V) Ta (°C)
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SLAS003

Absolute maximum ratings

N-channel
With built-in flywheel diode

Electrical characteristics

External dimensions (A)-+-SLA

(Ta=25°C) (Ta=25°C)
) . Specification . "
Symbol Ratings Unit Symbol Thin typ Thax Unit Conditions
Vbss 200 \% V(BR)DSS 200 \ I0=250pA, Ves=0V
Vess +20 \% less +500 nA Ves=+20V
I +5 A Ipss 250 LA Vbs=200V, Ves=0V
Ip(pulse) +10 (PW<1ms) A VTH 2.0 4.0 v Vps=10V, Ip=2501A
East 60 mJ Reqyfs) 13 25 S Vbs=10V, Ip=5A
0,
IF 5(PW<0.5ms, PUSZS %) A Rbs(on) 0.67 0.9 Q Ves=10V, Ib=5A
'S/SM 1O(PWS10m256 05'”9'e pulse) C Ciss 260 pF Vbs=25V, f=1.0MHz,
R - — - - - Coss 100 pF Ves=0V
5 (Ta=25°C, with all circuits operating, without heatsink) | W 5
PT — — — - ton 50 ns Ip=5A, Vbp=100V,Ves=10V,
35 (Tc=25°C,with all circuits operating, with infinite heatsink) | W 60 0 3 6
Bj-a 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W toff ns see Fig. 3 on page 16.
Bj-c | 3.57 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W Vsp 11 15 v IsD=5A, Ves=0V
Viso 1000 (Between fin and lead pin, AC) Vrms trr 700 ns Isp=£100mA
Tch 150 °C e Diode for flyback voltage absorption (1 circuit)
Tstg —40to +150 °C Specification . »
* 1 Vbp=20V, L=10mH, 10=3.5A, unclamped, see Fig. E on page 15. Symbol min typ max Ui Conditions
m Equivalent circuit diagram VR 200 v IR=10pA
A 9 10 11 Ve 1.0 1.2 \% IF=1A
7 T i i T 7 15 2.0 \Y IF=5A
e Pt IR 10 LA VR=200V
1 (5% 5 (=% 8 (|5 12 (43 trr 100 ns IF=£100mA
6 7
= Characteristic curves
Ip-Vbs Characteristics (Typical) I p-Ves Characteristics (Typical) R ps(on)-Ip Characteristics (Typical)
8 M s (Vps=10V) 15 Gs=10V)
1ov /
s 6 /AnE
v l// 1.0 A
< < g A
o 4 o 4 > L
o ° R ————
T | [ Te=—a0°C é 05
Ly NSV
V Ves=5V ‘125°C
11 Y
0 0 0
0 5 10 15 20 0 2 4 6 8 10 0 1 2 3 4 5 6 7 8
Vos (V) Ves (V) Ib (A)
Refs)-Ib Characteristics (Typical) R bs(on)-Tc Characteristics (Typical) Capacitance-V  ps Characteristics (Typical)
Vs=10V] ('D:5_A ) <VGS=0V)
5 [ (Vos=10V) 25 Ves=10V/ 1000 ; FEIMHz
‘ ~ s00 [\ 1
[T Te=—40°C AN [
25 ;/\ 20 \\\ ~ Ciss
s = N s g ~
@’m: ¥>$’;/ % 15 \0; 100 I~ o0ss =]
g1 at g s =
& & 1o % 50
0.5 / S
05 = \\Ci
10
0.2 0 5
0.05 0.1 0.5 1 5 10 —40 0 50 100 150 0 10 20 30 40 50
Io (A) Tc (°C) Vos (V)
Ibr-Vsp Characteristics (Typical) Safe Operating Area (SOA) P 1-Ta Characteristics
(Tc=25°C)
8 20 T ‘ 40
/ 10 L0 o — . N o
T } ‘F } } — Al Circuits Operating
6 ° i?\"‘“ic 2 30
1(;{1 r\ » %
z / Eo! % g %,
x4 o £ &
=} = 05 o s,
- 15 F
2 10
0.1
1 ‘V 5 Without Heatsink
= /T 0 ; —
0
0 05 1.0 15 3 5 10 50 100 200 o 50 100 150
Vsp (V) Vos (V) Ta (°C)
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LAS004

P-channel

General purpose

External dimensions (A)---SLA

Absolute maximum ratings (ta=25°c)  Electrical characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Thiin Saecg;rc):anon Max Unit Conditions
Vbss —-60 \ V(BR)DSS —-60 \ Io=—250uA, Ves=0V
Vass +20 \Y less +500 nA Ves=+20V
Ip ¥5 A Ipss -250 HA Vbs=-60V, Ves=0V
ID(pulse) F10 (PW<1lms) A VTH -2.0 -4.0 \Y Vbs=-10V, Io=—250uA
- 5 (Ta=25°C, with all circuits operating, without heatsink) | W Re(yfs) 2.3 35 S Vbs=-10V, Ipo=—5A
35 (Tc=25°C, with all circuits operating, with infinite heatsink) | W Rbs(on) 0.22 0.30 Q Ves=-10V, Ipo=-5A
Bj-a 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Ciss 570 pF Vbps=-25V, f=1.0MHz,
Bj-c  |3.57 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W Coss 360 pF Vaes=0V
Viso 1000 (Between fin and lead pin, AC) Vrms ton 100 ns |Ib=-5A, Voo=-30V,Ves=-10V,
Tch 150 °C toff 60 ns see Fig. 4 on page 16.
Tstg —40 to +150 °C Vsb -4.5 -55 \Y Isp=—5A
ter 150 ns Isb= +100mA

m Equivalent circuit diagram

3 6 7

11

= Characteristic curves

Ip-Vbs Characteristics (Typical)

T —
-10v / —] v
B //
o
< / 6V,
=} /
-4
2 ’ o —
T
Vos=-4V
0 I
0 -2 -4 -6 -8 -10
Vos (V)

Refs)-Io Characteristics (Typical)

Vbs=—10V)
8
Y
A
° ol
1
@ A
I 7
Q) 729 ¢ \
g b7
° // Z0 Te=-40°C
"4 1 25°C
|
125°C
05
03
-0.1 -05 -1 -5 -10

Ib (A)

Ibr-Vsp Characteristics (Typical)

/

=10

" /

Ibr (A)

-4

\ N, ”
)
l/os\\ob\\

=y

-0

| p-Ves Characteristics (Typical)

(Vos=-10V)
-10 T T
Tc:%?"c
25°C
S
-8 125°C /
-6
<
=
! /
2 f
-0
o -2 -4 -6 -8
Ves (V)
R ps(on)-Tc Characteristics (Typical)
(|D:75A )
Ves=—10V,
0.4
03
7
— ///
<) e
= P
z 1
S 02 [
2 pad
o
//
0.1
0
-40 0 50 100 150
Tc (°C)
Safe Operating Area (SOA)
(Tc=25°C)
el DL ]
I
" Io (pulse) me | %{j
+5 N
-5 \\S 2y
11 é\y J%
Lee
<
o
-05
-0.1
=05 -1 -5 =10 =50 =100
Vos (V)

R pson)-Io Characteristics (Typical)

Ros (on) (Q)

0.05

Capacitance-V

Capacitance (pF)

PT (W)

2000

1000

500

100

50

30

(Ves=-10V)
2 -4 -6 -8 -10
o (A)
ps Characteristics (Typical)
(VGS:OV)
f=1MHz

\
AN

Ciss |

B— Cos ‘si

\ —~—

—t Crss—|

-10

-20 -30

Vbs (V)

~40

P 1-Ta Characteristics

With Silicone Grease

Natural Cooling
All Circuits Operating

S
S

& [ Without Heatsink

100 150
Ta (°C)
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SLAS005

Absolute maximum ratings

P-channel

General purpose

External dimensions (A)-++SLA

(ta=25°c)  Electrical characteristics (Ta=25°C)
. . Specifications . "
Symbol Ratings Unit Symbol Thiin typ Thax Unit Condition
Vbss -100 Vv V(BR)DSS -100 \ Ip=—250LA, Ves=0V
Vess +20 \% less +500 nA Ves=+20V
Ip +5 A Ipss -250 HA Vbps=-100V, Ves=0V
ID(pulse) +10 (PW<1ms) A VTH -2.0 -4.0 \% Vps=-10V, Ip=—250uA
5 (Ta=25°C, with all circuits operating, without heatsink)| W Re(yfs) 0.9 2.0 S Vps=-10V, Ip=—5A
P
35 (Tc=25°C,with all circuits operating, with infinite heatsink)| W Rbs(on) 0.55 0.7 Ves=-10V, Ib=-5A
Oj-a 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Ciss 300 pF Vbps=-25V, f=1.0MHz,
Bj-c | 3.57 (Junction-Case, Tc=25°C, with all circuits operating)| °C/W Coss 200 pF Ves=0V
Viso 1000 (Between fin and lead pin, AC) Vrms ton 150 ns | Io=-5A, Voo=-50V, Ves=-10V,
Tch 150 °C toff 200 ns see Fig. 4 on page 16.
Tstg —40 to +150 °C Vsb -4.5 -5.5 \% Isp=—5A, Ves=0V
. . o trr 220 ns Isb=F100mA
m Equivalent circuit diagram
3 6 7 10
1 5 8 12
2 4 9 11
= Characteristic curves
Ip-Vbs Characteristics (Typical) I p-Ves Characteristics (Typical) R ps(on)-Ip Characteristics (Typical)
10 (Vps=—10V) (Ves=—10V)
= ‘ / -10 R _‘ - 1.0
-10v =t
Z‘S“C /
-8 -8 12‘°c / 08
“v ~ L1
2 -6 // < -6 % 06 ——
2 -4 -6V 2 -4 / é 0.4
T /
2 —svi—] 2 / 0.2
/
Ves=—4V
-0 T T -0 0
0 -2 -4 -6 -8 -10 o 5 4 6 8 _10 0 -2 -4 -6 -8 -10
Vbs (V) Ves (V) Io (A)
Refs)-Ib Characteristics (Typical) R bs(on)-Tc Characteristics (Typical) Capacitance-V  ps Characteristics (Typical)
(ID:—SA ) (VGSZOV)
s (Vos=-10V) 1 Ves=—10V. 1000 f=1MHz
Bastll
A H A AN — Ciss
28 > . =
@ b // g°* A =
g §< f g 06 o § \\\\Coss
o 1 ] l 8 100 [ —
« 7 Tc=-40°C « 1 3
/ 25°C o4 o © 50
0.5 ‘1;25"0 0.2 ™~ \ii
03 H 0 20
-0.05 -0.1 -05 -1 -5 -10 —40 0 50 100 150 0 -10 -20 -30 —40 -50
1o (A) Te (°C) Vos (V)
Ibr-Vsp Characteristics (Typical) Safe Operating Area (SOA) P 1-Ta Characteristics
" (Tc=25°C o
// R LU Ml Wit Sicone Gresse
/ / _10 [ fpulse) ':‘ax f 2 35 Natural Cooling
8 } } 1 All Circuits Operating
/1] N .
// h o H 2 %
« / < g T2 s
2 o _ o 3,
- N = 15 <
/\9;’4 -05 0
-2 e,/0)\/ 5 Without Heatsink
NG \\
0 -0.1 o
0 -1 -2 -3 -4 05 -1 5 -10 50 -100 0 50 100 150
Vsp (V) Vos (V) Ta (°C)
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Absolute maximum ratings

LAS006

P-channel
With built-in flywheel diode

(Ta=25°c) Electrical characteristics

External dimensions (A):*+SLA

(Ta=25°C)
. . Specification . "
Symbol Ratings Unit Symbol i typ T Unit Condition
Vbss -100 \Y V(BR)DSS -100 \Y Ip=—250UA, Ves=0V
Vess ¥20 \% less +500 nA Ves=+20V
Ip ¥5 A Ibss -250 UA Vbps=-100V, Ves=0V
ID(pulse) F10(PW<1ms) A VTH -2.0 4.0 V Vbs=-10V, Ib=—250pA
IF 5(PW<0.5ms, Du<25%) A Re(yfs) 0.9 2.0 S Vps=-10V, Ip=—5A
IFsm 10(PW<10ms, Single pulse) A Rbs(oN) 0.55 0.7 Q Ves=-10V, Ip=—5A
VR 120 \% Ciss 300 pF Vbps=-25V, f=1.0MHz,
P 5 (Ta=25°C, with all circuits operating, without heatsink) | W Coss 200 pF Ves=0V
-
35 (Tc=25°C,with all circuits operating, with infinite heatsink) | W ton 150 ns Ip=-5A, Vpb=-50V, Ves=-10V,
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W toff 200 ns see Fig. 4 on page 16.
Bj-c | 3.57 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W VsD -4.5 -5.5 \% Isb=—5A, Ves=0V
Viso 1000 (Between fin and lead pin, AC) Vrms trr 220 ns Isb= F100mA
Tch 150 °C
Tstg —40 to +150 oc e Diode for flyback voltage absorption
Specification . "
m Equivalent circuit diagram Symbal min typ max | Unit Condition
6 7 VR 120 \% IR=10uA
T T VE 1.0 1.2 v IF=1A
IR 10 UA VR=120V
1 (7)) 5 (B9 & (P 12 (7 trr 100 ns IF= T100mA
[¢] l) [¢] [¢] l) [¢]
2 3 4 9 10 11
== Characteristic curves
Ip-Vbs Characteristics (Typical) | p-Ves Characteristics (Typical) R pson)-Io Characteristics (Typical)
(Vbs=-10V) (Ves=—10V)
-10 ‘ / -10 1.0
g
-8 _8 j %*@'goé 08
=7V ~ /
-6 — a
z A — < 6 / % 0.6 E—
2 -4 mm— 6V — 2 -4 / é 0.4
-2 / -5V -2 02
/V
Ves=—4V
-0 T T -0 0
0 -2 -4 -6 -8 -10 0 -2 -4 -6 -8 -10 0 -2 -4 -6 -8 -10
Vbs (V) Ves (V) Io (A)
Refs)-Io Characteristics (Typical) R ps(on)-Tc Characteristics (Typical) Capacitance-V  ps Characteristics (Typical)
B (ID:—SA ) (VGSZOV)
. (Vos=—10V) 2 Ves=—10V, 1000 f=1MHz
//:"‘ 10 500
Z3i A R
a y // g’ A &
% f z A ] ~
s [ | S o6 e ]| Coss
: 1 § o 8 - ‘g 100 ——
« A Te=-40°C * 0.4 a §
/ 5ec a °© 50
|
05 hwc 0.2 Crs:
03 ‘ ‘ 0 20
-0.05 -0.1 -05 -1 -5 -10 —40 0 50 100 150 0 -10 -20 -30 -40 -50
b (A) Te (°C) Vos (V)
Ibr-Vsp Characteristics (Typical) Safe Operating Area (SOA) P 1-Ta Characteristics
o 2 I T -
// Io (pulse) max ub - X‘vanlz;u‘uézzﬁgease
_8 / /// 10 ji = 1 All Circuits Operating
_5 ‘<&o % i 30
P / / N :@' %f’% 25 4’//4/‘
e / < [He s
g / E & N,
4 o 15 <«
A(;,”j\/ 5 Without Heatsink
0 ‘ o1 0 I —
o -1 -2 -3 -4 =05 -1 -5 -10 —-50 —100 0 50 100 150
Vs (V) Vos (V) Ta (°C)
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Absolute maximum ratings

(Ta=25°C)

Symbol N channel Rangs P channel Unit
Vbss 60 -60 \Y
Vess +20 +20 \%
Ip +5 +4 A
ID(pulse) +10 (PW<1ms) ¥8 (PW<1ms) A
Eas* 2 — mJ
. 5 (Ta=25°C, with all circuits operating, without heatsink) w
35 (Tc=25°C,with all circuits operating, with infinite heatsink) w

Bia 25 (Junction-Air, Ta=25°C, with all circuits operating) °CIW

Bj-c 3.57 (Junction-Case, Tc=25°C, with all circuits operating) °CIW

Viso 1000 (Between fin and lead pin, AC) Vrms
Tch 150 °C
Tstg —40 to +150 °C

*:Vop=20V, L=1mH, Ib=2A, unclamped, see Fig. E on page 15.

m Equivalent circuit diagram

Pch 12

Nch 1

10 7
8
lli §9
2 %4
°
3 6

= Characteristic curves

40

Ib-Vbs Characteristics (Typical) I p-Ves Characteristics (Typical)
N-ch P-ch N-ch bs=10V)
10 T -8 T 10
10v/ V1| -10v
o : /
|/ 71/ /)
6 / 6V +— —_ -7V — 6
< <, — <
e, 2 / /] = 4 /
o — /
’ 5V 2 25°C,
i /4 / 2 125
W =SV |
e = o Voo v 7 |
0 2 4 6 8 10 o =2 4 % -8 10 0 2 " o s
Vos (V) Vos (V) Ves (V)
Rbs(on)-Ip Characteristics (Typical)
N-ch P-ch _ P-ch _
020 (Ves=10V) 06 (Ves=-10V) 8 “ (Vbs=-10V)
Tc‘.=—40°C
05 25°C|
Ll — " M, /
0.15 — 6 125°C
-
~ . 04—
g g z
3 = <
% 010 3 03 T /
2 o o
"4 a
« 0.2
0.05 -2
0.1
4
[ 0 -0
0 2 4 6 8 10 0 -2 -4 -6 -8 0 -2 -4 -6 -8 -10
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Electrical characteristics

SLAS007

(Ta=25°C)
N channel P channel
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
V(BR)DSS 60 \Y ID=250pA, Ves=0V —-60 \Y Ip=—250LA, Ves=0V
less +500 nA Ves=+20V +500 nA Ves=+20V
Ipss 250 UA Vbs=60V, Ves=0V -250 HA Vbs=-60V, Ves=0V
VTH 2.0 4.0 Vv Vps=10V, Ip=250uA -2.0 -4.0 Vbs=-10V, Ip=—250uA
Re(yfs) 2.2 3.3 S Vbs=10V, Ip=5A 1.6 2.2 S Vbs=-10V, Ip=—4A
Rps(on) 0.17 0.22 Q Ves=10V, Ib=5A 0.38 0.55 Ves=-10V, Ip=—4A
Ciss 300 pF Vps=25V, f=1.0MHz, 270 pF Vps=-25V, f=1.0MHz,
Coss 160 pF Ves=0V 170 pF Ves=0V
ton 35 ns Ip=5A, Vop=30V,Ves=10V 60 ns Ip=—4A, Vop=-30V,Ves=10V,
toff 35 ns see Fig. 3 on page 16. 60 ns see Fig. 4 on page 16.
Vsb 1.1 1.5 Vv Isb=5A, Ves=0V —4.4 -5.5 Vv Isp=—4A, Ves=0V
trr 140 ns Isb=100mA 150 ns Isp= +100mA
= Characteristic curves
Reyfs)-Ibo Characteristics (Typical) Safe Operating Area (SOA)
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SLAS008

N-channel + P-channel

H-bridge External dimensions (A)-+SLA
Absolute maximum ratings (Ta=25°C)

Symbol N channel Ranes P channel Unit
Vbss 100 -100 \%
Vass +20 F20 \%
Ip +4 3 A
ID(pulse) +8 (PW<1ms) F6 (PW<1ms) A
Eas* 15 — mJ
= 5 (Ta=25°C, with all circuits operating, without heatsink) W
35 (Tc=25°C,with all circuits operating, with infinite heatsink) w

Bjc 3.57 °C/IW

Viso 1000 (Between fin and lead pin, AC) Vrms
Tch 150 °C
Tstg —-40 to +150 °C

*: Vop=20V, L=1mH, Ib=5A, unclamped, see Fig. E on page 15.

m Equivalent circuit diagram
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SLA5008

Electrical characteristics (Ta=25°C)
N channel P channel
Symbol Specifications . » Specifications . »
- Unit Conditions - Unit Conditions
min typ max min typ max
V(BR)DSS 100 \Y ID=250pA, Ves=0V -100 \Y Ip=—250pA, Ves=0V
less +500 nA Ves=+20V +500 nA Ves=+20V
Ipss 250 UA Vbps=100V, Ves=0V -250 HA Vbps=-100V, Ves=0V
VTH 2.0 4.0 Vv Vps=10V, Ip=250uA -2.0 -4.0 Vps=-10V, Ip=—250uA
Re(yfs) 1.1 1.7 S Vbs=10V, Ip=4A 0.7 1.1 S Vbs=-10V, Ip=—3A
Rps(on) 0.50 0.60 Q Ves=10V, Ib=4A 1.1 1.3 Ves=-10V, Ib=—3A
Ciss 180 pF Vps=25V, f=1.0MHz, 180 pF Vbs=-25V, f=1.0MHz,
Coss 82 pF Ves=0V 85 pF Ves=0V
ton 40 ns Ip=4A, Vop=50V, Ves=-10V, 90 ns Ip=-3A, Vop==-50V, Ves=-10V,
toff 40 ns see Fig. 3 on page 16. 80 ns see Fig. 4 on page 16.
Vsb 1.2 2.0 Vv Isp=4A -4.0 -55 V Isp=—3A
trr 250 ns Isb=100mA 250 ns Isp=F100mA
= Characteristic curves
Reyfs)-Ibo Characteristics (Typical) Safe Operating Area (SOA)
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SLAS009

Absolute maximum ratings

N-channel + P-channel

3-phase motor drive

(Ta=25°C)
Symbol N channel Rannes P channel Unit
Vbss 60 —60 \%
Vass +20 F20 \%
Ip +5 F4 A
ID(pulse) +10 (PW<1ms) ¥8 (PW<1ms) A
Eas* 2 — mJ
= 5 (Ta=25°C, with all circuits operating, without heatsink) W

35 (Tc=25°C, with all circuits operating, with infinite heatsink) w
Bia 25 (Junction-Air, Ta=25°C, with all circuits operating) °C/IW
Bj-c 3.57 (Junction-Case, Tc=25°C, with all circuits operating) °C/W
Viso 1000 (Between fin and lead pin, AC) Vrms
Tch 150 °C
Tstg —40 to +150 °C

* 1 Vop=20V, L=1mH, Ib=2A, unclamped, see Fig. E on page 15.

m Equivalent circuit diagram
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Electrical characteristics

SLA5009

(Ta=25°C)
N channel P channel
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
V(BR)DSS 60 \Y ID=250pA, Ves=0V —-60 \Y Ip=—250pA, Ves=0V
less +500 nA Ves=+20V +500 nA Ves=+20V
Ipss 250 UA Vbs=60V, Ves=0V -250 HA Vbs=-60V, Ves=0V
VTH 2.0 4.0 Vv Vps=10V, Ip=250uA -2.0 -4.0 Vps=-10V, Ip=—250uA
Re(yfs) 2.2 3.3 S Vbs=10V, Ip=5A 1.6 2.2 S Vbs=-10V, Ip=—4A
Rps(on) 0.17 0.22 Q Ves=10V, Ib=5A 0.38 0.55 Ves=-10V, Ip=—4A
Ciss 300 pF Vps=25V, f=1.0MHz, 270 pF Vbs=-25V, f=1.0MHz,
Coss 160 pF Ves=0V 170 pF Ves=0V
ton 35 ns Ip=5A, Vop==30V, Ves=-10V, 60 ns Ip=—4A, Vop=-30V, Ves=-10V,
toff 35 ns see Fig. 3 on page 16. 60 ns see Fig. 4 on page 16.
Vsb 1.1 1.5 Vv Isb=5A, Ves=0V —4.4 -5.5 Vv Isp=—4A, Ves=0V
trr 140 ns Isb=100mA 150 ns Isp=F100mA
= Characteristic curves
Reyfs)-Ibo Characteristics (Typical) Safe Operating Area (SOA)
. N-ch Vos=10V) . Pch  (ps=—10v) SR N-ch (TCZZ‘S"C)
o Pyt o SR 2 Al
: ] <C ] /;/’ 1 s 0= §§ o N
z 5 1 o w20 e 5,
@ A - p LA I /nga . <&
> g $ Pt g
& /5::5( et 2
t 25°C 0.5
05 0.5
0.3 0.3 0.1
0.08 05 1 5 10 01 05 -1 5 -8 05 1 5 10 50 100
Io (A) b (A) Vos (V)
Capacitance-V ps Characteristics (Typical)
N-ch (sz=ov> P-ch (VGS:OV) P-ch
f=1MHz f=1MHz (Tc=25°C)
1000 70 ! R ==
¥ 500 \N i [Io (pulse) m‘ax ‘V \‘\’oo |
500 N ciss - [ 3 AN
z Y\: Ciss n | -~ '£§ "%Oﬁ
\Ez_; \\\\ Cos: E \\\\E\ s 77”::;9%\ mo’/
E 100 1 E 10 \ < -1
= S AY o
& g N 2o
§ 50 § = -08
| — Crs\ \\ -
10 10 1
0 10 20 30 40 50 0 -10 -20 -30 -40 -50 -05 -1 -5 -10 -50 -100
Vos (V) Vbs (V) Vos (V)
Ibr-Vsp Characteristics (Typical) P 1-Ta Characteristics
N-ch P-ch
10 -8
/ ° With Silicone Grease
/ % A Crouis Operating
8 6 30
~ 6 — =2 ;L%,’
<: S(; -4 S / % 20 /)/’/,
= 5 / a ,
‘ ST 5/ . x
) 1 /71 -2 S 10
v | Without Heatsink
0 V. 0 - 0 ‘\'\\\
0 5 1.0 15 0 -1 -2 -3 -4 -5 0 50 100 150
Vsp (V) Vsp (V) Ta (°C)

45



N-channel + P-channel

SLAS010

3-phase motor drive External dimensions (A)-+-SLA

Absolute maximum ratings (Ta=25°C)
Ratings .
Symbol N channel P channel LI
Vbss 100 -100 \%
VaGss +20 +20 \Y
Ip +4 3 A
ID(pulse) +8 (PW<1ms) 6 (PW<1ms) A
EAs* 16 — mJ
= 5 (Ta=25°C, with all circuits operating, without heatsink) W
-
35 (Tc=25°C, with all circuits operating, with infinite heatsink) w
Oj-a 25 (Junction-Air, Ta=25°C, with all circuits operating) °C/IW
Bj—< 3.57 (Junction-Case, Tc=25°C, with all circuits operating ) °C/W
Viso 1000 (Between fin and lead pin, AC) Vrms
Tch 150 °C
Tstg —40 to +150 °C
* 1 Vop=20V, L=1mH, Ib=5A, unclamped, see Fig. E on page 15.
m Equivalent circuit diagram
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Electrical characteristics

SLA5010

(Ta=25°C)
N channel P channel
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
V(BR)DSS 100 \Y ID=250pA, Ves=0V -100 \Y Ip=—250pA, Ves=0V
lss + 500 nA Ves=+20V +500 nA Ves=+20V
Ipss 250 UA Vbps=100V, Ves=0V -250 HA Vbps=-100V, Ves=0V
VTH 2.0 4.0 \% Vps=10V, Ip=250uA -2.0 -4.0 Vps=-10V, Ip=—250uA
Re(yfs) 1.1 1.7 S Vbs=10V, Ib=4A 0.7 1.1 S Vbs=-10V, Ip=—-3A
Rps(on) 0.50 0.60 Q Ves=10V, Ib=4A 1.1 1.3 Ves=-10V, Ib=—3A
Ciss 180 pF Vbs=25V, f=1.0MHz, 180 pF Vps=-25V, f=1.0MHz,
Coss 82 pF Ves=0V 85 pF Ves=0V
ton 40 ns Ip=4A, Voo=50V, Ves=10V, 90 ns Io=-3A, Voo=-50V, Ves=-10V,
toff 40 ns see Fig. 3 on page 16. 80 ns see Fig. 4 on page 16.
Vsb 1.2 2.0 Vv Isp=4A, Ves=0V —-4.0 -5.5 Vv Isp=—3A
trr 250 ns Isb=100mA 250 ns Isp=F100mA
= Characteristic curves
Reyfs)-Ibo Characteristics (Typical) Safe Operating Area (SOA)
N-ch P-ch N-ch .
5 Y s (pe=A00 10 S e
Io (pulse) max | N
/:’ A 5 ! } ’J’l _ }’/;L,:i,
LA Pa - //— *(\(5) J% 2%
~ I _ S 9 o N,
% (: f / g L /:/ﬁ/‘\ - =
s 1 4 € 1 7 =1
=~ = I\ o
& T A7 Z TR TN Te=40°C 77771 & ‘\ -
T 0.5
0.5 ze 05
125°C.
0 % 05 0.1 05 1 5 8 *oos o1 05 -1 -6 o5 1 5 10 50 100
b (A) Io (A) Vos (V)
Capacitance-V ps Characteristics (Typical)
Neh G/:‘?Jg\z/) 700 Pch (?ﬁshja\z/) 10 P-ch (Te=25°C
600 T FF— =
i 500 Fio _pulsi)_max 11 o i
T -5 o
- ‘:— Ciss ﬁ T~—— Ciss \45’, % 1% (!
s ~ s N~ ‘ o K
g 100 t Coss—] o 00 Cos S %
=1 \ 2 =< e
§ g 05 Pt
\\\\ Crs: \\E—
10 10
5 5 -0.1
0 10 20 30 40 50 0 -10 -20 -30 —40 -50 -05 -1 -5 -10 -50 -100
Vos (V) Vos (V) Vos (V)
Ibr-Vsp Characteristics (Typical) P 1-Ta Characteristics
N-ch P-ch
N - / / “ With Silicone Grease
. / / 35 Natural Cooling
-5 All Circuits Operating
6 ’ // / 30
5 _ - / =2 /1,)/;
% 4 / E -3 7 / %20 %%
] g a 3
3 > o 15 q
2 N . /\\ // 10
g -1 % Without Heatsink
: — ué)( b 5 ~—
/\ 0 | o E——
Do 05 1.0 15 0 -1 -2 -3 -4 0 50 100 150
Vsp (V) Vsp (V) Ta (°C)

47



SLAS011 o
5 General purpose External dimensions (A)-+*SLA
Absolute maximum ratings (Ta=25°c)  Electrical characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Pl Saecg/lgatlon e Unit Conditions
Vbss 60 \% V(BR)DSS 60 \Y I0=250pA, Ves=0V
Vaess +20 \% less +500 nA Ves=+20V
Ip +5 A Ibss 250 UA Vbs=60V, Ves=0V
ID(pulse) +10(PW<1ms) A VTH 2.0 4.0 Vps=10V, Ip=250uA
Eas* 2 mJ Re(yfs) 2.2 3.3 S Vps=10V, Ip=5A
= 5 (Ta=25°C, with all circuits operating, without heatsink)| W RDps(oN) 0.17 0.22 Q Ves=10V, Ip=5A
35 (Tc=25°C,with all circuits operating, with infinite heatsink)| W Ciss 300 pF Vps=25V, f=1.0MHz,
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Coss 160 pF Ves=0V
Bj-c  |3.57 (Junction-Case, Tc=25°C, with all circuits operating)| °C/W ton 35 ns Ip=5A, Vbp=30V, Ves=10V,
Viso 1000 (Between fin and lead pin, AC) Vrms toff 35 ns see Fig. 3 on page 16.
Tch 150 °C Vsb 1.1 15 \% Isb=5A
Tstg —40 to +150 °C trr 150 ns Isp=+100mA

*: Vop=20V, L=1mH, Ip=1.5A, unclamped, see Fig. E on page 15.

m Equivalent circuit diagram

EEERS

1 12

mmm Characteristic curves
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SLA5012 o
General purpose External dimensions (A)--+SLA

Absolute maximum ratings (ta=25°c)  Electrical characteristics (Ta=25°C)
) . Specification . "
Symbol Ratings Unit Symbol PO typ TR Unit Conditions
Vbss —-60 \Y V(BR)DSS —-60 \Y Ip=—250UA, Ves=0V
VGss +20 Vv less +500 nA Ves=+20V
Ip ¥5 A Ibss -250 UA Vbs=-60V, Ves=0V
ID(pulse) F10 (PW<1ms) A VTH -2.0 -4.0 Vv Vps=-10V, Ib=—250pA
= 5 (Ta=25°C, with all circuits operating, without heatsink)| W Re(yfs) 2.3 3.5 S Vps=-10V, Ip=—5A
-
35 (Tc=25°C,with all circuits operating, with infinite heatsink)| W Rps(on) 0.22 0.30 Q Ves=-10V, Ip=-5A
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Ciss 570 pF Vps=-25V, f=1.0MHz,
Bjc  |3.57 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W Coss 360 pF Ves=0V
Viso 1000 (Between fin and lead pin, AC) Vrms ton 100 ns Ip=-5A, Vpp=-30V, Ves=-10V,
Tch 150 °C toff 60 ns see Fig. 3 on page 16.
Tstg —40 to +150 °C Vsb -4.5 -55 Vv Isp=—5A
trr 150 ns Iso=F100mA
m Equivalent circuit diagram
i i
2 (%)4 z%)G (%)8 (%)10(%)
3 5 7 9 11
= Characteristic curves
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Absolute maximum ratings

(Ta=25°C)
Ratings .
Symbol N channel P channel Unit
Vbss 100 -100 \%
Vass +20 +20 \%
Ip +5 *5 A
ID(pulse) +10 (PW<1ms) +10 (PW<1ms) A
Eas* 30 — mJ
5 (Ta=25°C, with all circuits operating, without heatsink) w
Pt
35 (Tc=25°C, with all circuits operating, with infinite heatsink) w
Bj-a 25 (Junction-Air, Ta=25°C, with all circuits operating) °C/IW
Bj-c 3.57 (with all circuits operating, Tc=25°C, with all circuits operating) °CIW
Viso 1000 (Between fin and lead pin, AC) Vrms
Tch 150 °C
Tstg —40 to +150 °C
*: Vop=20V, L=10mH, Ib=2.5A, unclamped, see Fig. E on page 15.
m Equivalent circuit diagram
Pch 12D—é érc
mmmmn (C N Q1 a.CTE S TiC €U I/ S ———
Ib-Vbs Characteristics (Typical) I p-Ves Characteristics (Typical)
N-ch P-ch N-ch (Vos=10V
10 -10 i
10‘/ _1J / 10 /
: " B . ///5
/ 6V . v /
6
S/ 2 ] <’ J
L2 B 2 4 6V “ 4 Te=-40°C /
svl | | { 25°C.
/ -z A
. szTAV R n Vos=—av_| . /
0 2 4 6 8 10 o -2 —4 -6 -8 -10 0 2 4 6 8
Vos (V) Vos (V) Ves (V)
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Electrical characteristics

SLA5013

(Ta=25°C)
N channel P channel
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
V(BR)DSS 100 \Y ID=250pA, Ves=0V -100 \Y Ip=—250pA, Ves=0V
less +500 nA Ves=+20V +500 nA Ves=+20V
Ipss 250 UA Vbps=100V, Ves=0V -250 HA Vbps=-100V, Ves=0V
VTH 2.0 4.0 Vv Vps=10V, Ip=250uA -2.0 -4.0 Vps=-10V, Ip=—250uA
Re(yfs) 2.4 3.7 S Vbs=10V, Ip=5A 0.9 2.0 S Vbs=-10V, Ip=—5A
Rps(on) 0.27 0.30 Q Ves=10V, Ib=5A 0.55 0.7 Ves=-10V, Ip=—5A
Ciss 350 pF Vps=25V, f=1.0MHz, 300 pF Vbs=-25V, f=1.0MHz,
Coss 130 pF Ves=0V 200 pF Ves=0V
ton 60 ns Ip=5A, Vop=50V, Ves=10V, 150 ns Ip=-5A, Voo =-50V, Ves=-10V,
toff 40 ns see Fig. 3 on page 16. 200 ns see Fig. 4 on page 16.
Vsb 1.1 1.8 Vv Isb=5A, Ves=0V 4.5 -5.5 Vv Isp=—5A, Ves=0V
trr 330 ns Isb=100mA 220 ns Isp=F100mA
= Characteristic curves
Reyfs)-Ibo Characteristics (Typical) Safe Operating Area (SOA)
N-ch P-ch N-ch
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SLAS015

Absolute maximum ratings

P-channel
General purpose

External dimensions (A)-:+SLA

Refs)-Io Characteristics (Typical)
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(Ta=25°c)  Electrical characteristics (Ta=25°C)
. . ification . "
Symbol Ratings Unit Symbol Pl Saectygato e Unit Conditions
Vbss —-60 \% V(BR)DSS —-60 \Y Ip=—250LA, Ves=0V
Vess +20 \% less +500 nA Ves=+20V
Ip +4 A Ibss -250 UA Vbs=-60V, Ves=0V
Ip(pulse) 8 (PW<1ms) A VTH -2.0 -4.0 Vps=-10V, lp=—250A
= 5 (Ta=25°C, with all circuits operating, without heatsink)| W Re(yfs) 1.6 2.2 S Vbs=-10V, Ip=—4A
-
35 (Tc=25°C,with all circuits operating, with infinite heatsink)| W Rbs(on) 0.38 0.55 Q Ves=-10V, Ip=—4A
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Ciss 270 pF Vbs=-25V, f=1.0MHz,
Bjc | 3.57 (Junction-Case, Tc=25°C, with all circuits operating)| °C/W Coss 170 pF Ves=0V
Viso 1000 (Between fin and lead pin, AC) Vrms ton 60 ns Ip=—4A, Voo =-30V, Ves=-10V,
Tch 150 °C toff 60 ns see Fig. 4 on page 16.
Tstg —40 to +150 °C Vsp -4.5 -5.5 \Y, Isp=—4A
. . L trr 150 ns Iso=F100mA
m Equivalent circuit diagram
i i
2 Z%M Z%)B Z%)B Z%ho Z%)
3 5 7 9 11
= Characteristic curves
Ip-Vos Characteristics (Typical) | p-Ves Characteristics (Typical) R bson)-lo Characteristics (Typical)
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Absolute maximum ratings

(Ta=25°C)
Symbol N channel Raias P channel Unit
Vbss 60 -60 \Y
Vess +10 F20 \%
Ip +5 ¥4 A
ID(pulse) +10 (PW<1ms) F8 (PW<1ms) A
Eas* 2 — mJ
pr 5 (Ta=25°C, with all circuits operating, without heatsink) W
35 (Tc=25°C, with all circuits operating, with infinite heatsink) w
Bia 25 (Junction-Air, Ta=25°C, with all circuits operating) °CIW
Bic 3.57 (Junction-Case, Tc=25°C, with all circuits operating) °CIW
Viso 1000 (Between fin and lead pin, AC) Vrms
Tch 150 °C
Tstg —40 to +150 °C

*: Vop=20V, L=1mH, Ib=2A, unclamped, see Fig. E on page 15.

m Equivalent circuit diagram
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Electrical characteristics

SLAS017

(Ta=25°C)
N channel P channel
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
V(BR)DSS 60 \Y ID=250pA, Ves=0V —-60 \Y Ip=—250pA, Ves=0V
less +500 nA VGs=+10V +500 nA Ves=+20V
Ipss 250 UA Vbs=60V, Ves=0V -250 HA Vbs=-60V, Ves=0V
VTH 1.0 2.0 Vv Vps=10V, Ip=250uA -2.0 -4.0 Vps=-10V, Ip=—250uA
Re(yfs) 3.1 4.6 S Vbs=10V, Ip=5A 1.6 2.2 S Vbs=-10V, Ip=—4A
0.17 0.22 Q Ves=10V, Ib=5A
Rps(on) 0.38 0.55 Q Ves=-10V, Ipo=—4A
0.25 0.30 Q VGs=4V, Ip=5A
Ciss 400 pF Vps=25V, f=1.0MHz, 270 pF Vbs=-25V, f=1.0MHz,
Coss 160 pF Ves=0V 170 pF Ves=0V
ton 80 ns Ip=5A, Vop=30V, Ves=5V, 60 ns Ip=—4A, Voo=-30V, Ves=-10V,
toff 50 ns see Fig. 3 on page 16. 60 ns see Fig. 4 on page 16.
Vsb 1.1 1.5 Vv Isb=5A, Ves=0V —4.4 -55 \% Isb=—4A, Ves=0V
trr 150 ns Isb=100mA 150 ns Isp=F100mA
= Characteristic curves
Reyfs)-Ibo Characteristics (Typical) Safe Operating Area (SOA)
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Absolute maximum ratings

(Ta=25°C)

Symbol N channel Ratgs P channel Unit
Vbss 60 —60 \%
Vass +10 F20 \%
Ip 5 ¥4 A
ID(pulse) +10 (PW<1ms) F8 (PW<1ms) A
EAs* 2 — mJ
P 5 (Ta=25°C, with all circuits operating, without heatsink) W
35 (Tc=25°C, with all circuits operating, with infinite heatsink) w

Bj-a 25 (Junction-Air, Ta=25°C, with all circuits operating) °CIW

Oic 3.57 (Junction-Case, Tc=25°C, with all circuits operating) °C/IW

Viso 1000 (Between fin and lead pin, AC) Vrms
Tch 150 °C
Tstg —40 to +150 °C

*: Vop=20V, L=1mH, Ib=2A, unclamped, see Fig. E on page 15.

m Equivalent circuit diagram
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Ib-Vos Characteristics (Typical)

p-Ves Characteristics (Typical)
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Electrical characteristics

SLA5018

(Ta=25°C)
N channel P channel
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
V(BR)DSS 60 \Y ID=250pA, Ves=0V —-60 \Y Ip=—250pA, Ves=0V
less +500 nA VGs=+10V +500 nA Ves=+20V
Ipss 250 UA Vbs=60V, Ves=0V -250 HA Vbs=-60V, Ves=0V
VTH 1.0 2.0 Vv Vps=10V, Ip=250uA -2.0 -4.0 Vps=-10V, Ip=—250uA
Re(yfs) 3.1 4.6 S Vbs=10V, Ip=5A 1.6 2.2 S Vbs=-10V, Ip=—4A
0.17 0.22 Q Ves=10V, Ib=2.5A
Rps(on) 0.38 0.55 Q Ves=—-10V, Ip=—2A
0.25 0.30 Q Ves=4V, Ib=2.5A
Ciss 400 pF Vps=25V, f=1.0MHz, 270 pF Vbs=-25V, f=1.0MHz,
Coss 160 pF Ves=0V 170 pF Ves=0V
ton 80 ns Ip=5A, Vop=30V, Ves=5V, 60 ns Ip=—4A, Vop=-30V, Ves=-10V,
toff 50 ns see Fig. 3 on page 16. 60 ns see Fig. 4 on page 16.
Vsb 1.1 1.5 Vv Isb=5A, Ves=0V —4.4 -55 \% Isb=—4A, Ves=0V
trr 150 ns Isb=100mA 150 ns Isp=F100mA
= Characteristic curves
Reyfs)-Ibo Characteristics (Typical) Safe Operating Area (SOA)
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SLAS021

N-

General purpose

channel

External dimensions (A)-+SLA

Absolute maximum ratings (Ta=25°c)  Electrical characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Pl Saecg/lgatlon e Unit Conditins
Vbss 100 \% V(BR)DSS 100 \Y I0=250pA, Ves=0V
Vess +10 \% less +500 nA Ves=+10V
Ip +5 A Ipss 250 HA Vbps=100V, Ves=0V
ID(pulse) +10 (PW<1ms) A VTH 1.0 2.0 \% Vps=10V, Ip=250uA
Eas* 60 mJ Re(yfs) 4 6 S Vps=10V, Ip=5A
5 (Ta=25°C, with all circuits operating, without heatsink) | W 0.18 0.19 Q Ves=10V, Ip=2.5A
PT 35 (Tc=25°C,with all circuits operating, with infinite heatsink)| W Ros(on) 0.19 0.25 Q Ves=4V, Ip=2.5A
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Ciss 880 pF Vbs=25V, f=1.0MHz,
Bjc  |3.57 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W Coss 240 pF Ves=0V
Viso 1000 (Between fin and lead pin, AC) Vrms ton 920 ns Ip=5A, Vob=50V, VGs=5V,
Tch 150 °C toff 75 ns see Fig. 3 on page 16.
Tstg —40 to +150 °C Vsb 1.1 1.5 \% Isp=5A, Ves=0V
*: Vpp=20V, L=10mH, Ib=3A, unclamped, see Fig. E on page 15. trr 500 ns Iso=£100mA

m Equivalent circuit diagram
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SLAS022

Absolute maximum ratings

PNP Darlington + N-channel MOSFET
3-phase motor drive

External dimensions (A)-+-SLA

(Ta=25°c)  Electrical characteristics (Sink : N channel MOSFET) (Ta=25°C)
Symbol Ratings Unit Symbol Pl Saecg/lgatlon e Unit Conditions
Vm 60 \Y V(BR)DSS 60 \Y ID=250pA, Ves=0V
lo +6 (PW<100ms) A less +500 nA Ves=+10V
lop +10 (PW<1ms) A Ipss 250 UA Vbps=60V, Ves=0V
VGss +10 \Y VTH 1.0 2.0 \Y Vps=10V, Ip=250uA
I8 -05 A Re(yfs) 3.1 4.6 S Vbs=10V, Ib=4A
5 (Ta=25°C) 0.17 0.22 Ves=10V, Ip=4A
PT W RDs(oN) W
35 (Te=25°C) 0.25 0.30 Ves=4V, Ip=4A
Oj-a 25 °C/W Ciss 400 pF Vps=25V, f=1.0MHz,
Bj-c 3.57 °C/W Coss 160 pF Ves=0V
Viso 1000 (Between fin and lead pin, AC)| Vrms ton 80 ns Ip=4A, Vop=30V,
Tj 150 °C toff 50 ns Ves=5V
Tstg —40 to +150 °C Vsb 1.1 15 \% Isp=4A, Ves=0V
trr 150 ns IF=£100mMA
m Equivalent circuit diagram
10
OUT3

R1: 3kQ typ R2: 80Q typ

12

mmm Characteristic curves (N-channel)
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Electrical characteristics (Source: PNP transistor)

SLA5022

(Ta=25°C)
Symbol Foi S ectlggatlon TR Unit Conditions
IcBo -10 UA Vce=—60V
IEBO -1 -5 mA VeEB=—6V
VcEeo —-60 \Y lc=—25mA
hre 2000 5000 12000 Vce=—4V, lc=—4A
Vce(sat) -1.5 \%
Vee(sat) 20 v lc=—4A, IB=—10mA
VFEC 2.0 \% IFEC=4A
trr 1.0 us IF=+0.5A
ton 1.0 us Vcec=-25V,
tstg 1.4 us lc=—4A,
tf 0.6 us IB1=—IB2=—10mMA
fr 120 MHz Vce=-12V, [e=1A
Cob 150 pF Vee=-10V, f=1MHz

== Characteristic curves (PNP)

Ic-Vce Characteristics (Typical)
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S LA5 O 2 3 PNP Darlington + N-channel MOSFET
3-phase motor drive External dimensions (A)-+SLA

Absolute maximum ratings (Ta=25°c)  Electrical characteristics (Sink: N-channel MOSFET) (Ta=25°C)
Symbol Ratings Unit Symbol Pl Saecg/lgatlon e Unit Conditions
Vm 100 \Y V(BR)DSS 100 \Y I0=250pA, Ves=0V
lo +6 (PW<100ms) A less +500 nA Ves=+10V
lop +8 (PW<1ms) A Ipss 250 UA Vbps=100V, Ves=0V
VGss +10 \Y VTH 1.0 2.0 \Y Vps=10V, Ip=250uA
I8 -05 A Re(yfs) 1.1 1.7 S Vbs=10V, Ib=4A
5 (Ta=25°C) 0.47 0.55 Ves=10V, Ip=2A
PT W RDs(ON) Q
35 (Te=25°C) 0.60 0.78 Ves=4V, Ip=2A
Oj-a 25 °C/W Ciss 230 pF Vps=25V, f=1.0MHz,
Bj-c 3.57 °C/W Coss 60 pF Ves=0V
Viso 1000 (Between fin and lead pin, AC)| Vrms ton 60 ns Ib=4A, Vop=50V,
Tj 150 °C toff 50 ns Ves=10V
Tstg —40 to +150 °C Vsb 1.2 2.0 \% Isp=4A, Ves=0V
m Equivalent circuit diagram Ll 250 ns I=+100mA
JfVM

10
OUTs

R1: 3kQ typ Rz: 80Q typ 5 12

mmm Characteristic curves (N-channe!) —— e ——

Vps-Ip Characteristics (Typical) V cs-Ip Temperature Characteristics (Typical) | ps-Rbs(on) Characteristics (Typical)
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Electrical characteristics (Source: PNP transistor)

(Ta=25°C)
Symbol Foi S ectlggatlon TR Unit Conditions
IcBo -10 UA Vce=—100V
IEBO -10 mA VeB=—6V
VcEeo -100 \Y lc=—10mA
hre 2000 5000 12000 Vce=—4V, lc=-3A
Vce(sat) -1.5 \%
Vee(sat) Py v Ic=—3A, Is=—6mA
VFEC 1.3 \% IFEC=—1A
trr 2.0 us IF=+100mA
ton 0.6 us Vce=-30V
tstg 1.6 us lc=—3A
tf 0.5 us IB1=—IB2=—6MA
fr 90 MHz Vce=-12V, [e=1A
Cob 100 pF Vee=-10V, f=1MHz

mmmm Characteristic curves (PNP)
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SLA5024

Absolute maximum ratings

P-channel

General purpose

External dimensions (A)-+*SLA

(Ta=25°C) (Ta=25°C)
. . ification . -
Symbol Ratings Unit Symbol Pl Saectygato e Unit Conditions
Vbss —-60 \% V(BR)DSS —-60 \Y Ip=—250LA, Ves=0V
Vess +20 \% less +500 nA Ves=+20V
Ip +4 A Ibss -250 UA Vbs=-60V, Ves=0V
ID(pulse) +8 (PW<1ms) A VTH -2.0 -4.0 Vbs=-10V, Ip=—250uA
= 5 (Ta=25°C, with all circuits operating, without heatsink)| W Re(yfs) 1.6 2.2 S Vbps=-10V, Ip=—4A
-
35 (Tc=25°C,with all circuits operating, with infinite heatsink)| W Rbs(on) 0.38 0.55 Q Ves=-10V, Ip=—4A
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Ciss 270 pF Vbs=-25V, f=1.0MHz,
Bjc | 3.57 (Junction-Case, Tc=25°C, with all circuits operating)| °C/W Coss 170 pF Ves=0V
Viso 1000 (Between fin and lead pin, AC) Vrms ton 60 ns Ip=—4A, Vpo=-30V, Ves=-10V,
Tch 150 °C toff 60 ns see Fig. 4 on page 16.
Tstg —40 to +150 °C Vsb -4.4 -5.5 \% Isb=—4A
trr 150 ns Iso=F100mA
m Equivalent circuit diagram
3 6 7 10
1 5 8 12
2 4 9 11
= Characteristic curves
Ip-Vos Characteristics (Typical) | p-Ves Characteristics (Typical) R bson)-lo Characteristics (Typical)
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SLAS026

Absolute maximum ratings

N-channel

General purpose

Electrical characteristics

External dimensions (A)-+-SLA

(Ta=25°C) (Ta=25°C)
Symbol Ratings Unit Symbol PO S ectl)fllgatlon TR Unit Conditions
Vbss 100 \Y V(BR)DSS 100 \Y Ip=100pA, Ves=0V
VGss +20 Vv less +100 nA VGs=+20V
Ip +10 A IDss 100 UA Vps=100V, Ves=0V
ID(pulse) +40 (PW<1ms) A VTH 1.0 2.0 Vv Vbs=10V, Ip=250uA
Eas* 70 mJ Re(yfs) 7 10 S Vbs=10V, Ip=5A
5 5 (Ta=25°C, with all circuits operating, without heatsink)| W RosoN) 110 175 mQ Ves=10V, Ip=5A
35 (Tc=25°C,with all circuits operating, with infinite heatsink)| W 140 220 mQ Ves=4V, Ip=5A
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Ciss 740 pF Vbs=10V, f=1.0MHz,
Bjc | 3.57 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W Coss 240 pF Ves=0V
Viso 1000 (Between fin and lead pin, AC) Vrms td(on) 20 ns ID=5A,
Tch 150 °C tr 45 ns Vop=50V,
Tstg —40 to +150 °C td(off) 60 ns RL=10Q, Ves=5V,
* 1 Vpp=25V, L=4.2mH, Ip=5A, unclamped, Re=500Q, see Fig. E on page 15. tf 20 ns see Fig. 3 on page 16.
Vsb 1.0 1.4 Vv Isp=10A, Ves=0V
m Equivalent circuit diagram trr 180 ns Isp=+100mA

= Characteristic curves

Ip-Vbs Characteristics (Typical)
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Absolute maximum ratings

(Ta=25°C)

(Ta=25°C)

Vbss 60 \Y V(BR)DSS 60 \Y Ip=100pA, Ves=0V
Vaess +20 \Y less +100 nA Ves=+20V
Ip +4 A Ibss 100 HA Vbs=60V, Ves=0V
ID(pulse) +8 (PW<1ms) A VTH 2.0 4.0 \% Vbs=10V, Ib=250pA
Eas* 1 mJ Re(yfs) 15 2.4 S Vps=10V, Ip=4A
5 (Ta=25°C, with all circuits operating, without heatsink)] W RDbs(on) 0.33 0.45 Q Ves=10V, Ip=4A
P 35 (Tc=25°C,with all circuits operating, with infinite heatsink)| W Ciss 120 pF Vbs=25V, f=1.0MHz,
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Coss 60 pF Ves=0V
Bj-c | 3.57 (Junction-Case, Tc=25°C, with all circuits operating)| °C/W ton 115 ns Ip=4A, Vop=30V, Ves=10V,
Viso 1000 (Between fin and lead pin, AC) Vrms toff 35 ns see Fig. 3 on page 16.
Tch 150 °C Vsb 1.1 15 \% Isp=4A
Tstg —40 to +150 °C trr 100 ns Iso=£100mA

*: Vop=20V, L=1mH, Io=1.2A, unclamped, see Fig. E on page 15.
m Equivalent circuit diagram

)
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&@%4 s (&) 9_@%
1 1

N

== Characteristic curves
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SLA5S031

Absolute maximum ratings

N-channel

With built-in flywheel diode

Electrical characteristics

External dimensions (A)-+-SLA

(Ta=25°C) (Ta=25°C)
: : ification : "
Symbol Ratings Unit Symbol i Soectygat = % Unit Conditions
Vbss 60 \% V(BR)DSS 60 \Y ID=250pA, Ves=0V
Vass +10 \ lgss +500 nA Ves=+10V
Ip 15 A Ipss 250 LA Vbs=60V, Ves=0V
Ip(pulse) +10 (PW<lms) A VTH 1.0 2.0 \Y, Vbs=10V, Ib=250uA
Eas* 2 mJ Re(yfs) 3.1 4.6 S Vbs=10V, Ip=5A
I¢ 5 (PW<0.5ms, Du<25%) A 017 | 022 Q VGs=10V, Ip=2.5A
IFsm 10 (PW<10ms, Single pulse) A REEE 025 | 030 Q Vos=aV_ I=2.5A
VR N |V Ciss 400 PF | Vbs=25V, f=1.0MHz,
P : 5(T?|—::i52 5Ci,(:W|t.Thalll| cTrcu.ltts oper?tlng,xlt.hfc.ytt h:atfl.n:) w Coss 160 pF Ves=0V
o 25( JC e ’Vf\. aTC'_rZL;'fCOpe.r;'ng”' " '_:'”' ¢ ei_s'” ) o ton 80 ns  |Ib=5A, Voo=30V, Vos=5V,
j-a (Junc |gn- ir, Ta=25°C, wi .a c|r§u|§opera |r_19) - 50 e see Fig. 3 on page 16.
Bj-c | 3.57 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W
- - Vsb 1.1 1.5 \Y Isp=5A, Ves=0V
Viso 1000 (Between fin and lead pin, AC) Vrms t . lso=+100mA
Tch 150 °C (g ns SD=% m
Tstg —40 to +150 °C e Diode for flyback voltage absorption
*: Vpp=20V, L=1mH, Ib=1.7A, unclamped, see Fig. E on page 15. r——
. T Symbol Foi Speciication Fan Unit Conditions
m Equivalent circuit diagram typ a
. 3 4 s 10 1 VR 120 v IR=10LA
7 T 9 9 7 Ve 1.0 1.2 \Y IF=1A
e e IR 10 LA VR=120V
1 (=3 5 (5 mF) 12 (| trr 100 ns IF=+100mA

;
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= Characteristic curves
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SLAS037

Absolute maximum ratings

N-channel

General purpose

(Ta=25°c) Electrical characteristics

External dimensions (A)-+*SLA

(Ta=25°C)
Symbol Ratings Unit Symbol Pl SpeCItf;I(;)atlons e Unit Conditions
Vbss 100 \% V(BR)DSS 100 \Y Ip=100pA, Ves=0V
Vaess +20 \% less +100 nA Ves=+20V
Ip +10 A Ipss 100 HA Vbps=100V, Ves=0V
ID(pulse) +40 (PW<1ms) A VTH 1.0 2.0 \% Vps=10V, Ip=250uA
Eas* 200 mJ Re(yfs) 8 13 S Vbps=10V, Ip=5A
o 5 (Ta=25°C, with all circuits operating, without heatsink) | W Ros(oN) 60 80 mQ Ves=10V, Ip=5A
40 (Tc=25°C,with all circuits operating, with infinite heatsink) | W 75 95 mQ Ves=4V, Ip=5A
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Ciss 1630 pF Vbs=10V, f=1.0MHz,
Bjc | 3.13 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W Coss 480 pF Ves=0V
Viso 1000 (Between fin and lead pin, AC) Vrms td(on) 30 ns ID=5A,
Tch 150 °C tr 45 ns Vpp=50V,
Tstg —40 to +150 °C td(off) 100 ns RL=10Q, Ves=5V,
* 1 Vpp=25V, L=3mH, Ip=10A, unclamped, Re=50Q, see Fig. E on page 15. tf 40 ns see Fig. 3 on page 16.
Vsb 1.1 1.5 \Y Isp=10A, Ves=0V
m Equivalent circuit diagram tre 300 ns Isp=+100mA
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2 5 8 11
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Absolute maximum ratings

LAS038

N-channel

General purpose

(ta=25°c) Electrical characteristics

External dimensions (A)-+* SLA

(Ta=25°C)
Svmbol Rai Uni Svmbol Specification Uni Conditi
ymbo atings nit ymbo min typ max nit onditions
Vbss 150 \Y V(BR)DSS 150 \Y Ip=100pA, Ves=0V
VGss +20 V less +100 nA VGs=+20V
Ip +7 A IDss 100 UA Vps=150V, Ves=0V
ID(pulse) +15 (PW<1ms) A VTH 1.0 2.0 Vv Vbs=10V, Ip=250uA
Eas* 100 mJ Re(yfs) 6 8.5 S Vbs=10V, Ib=3.5A
5 5 (Ta=25°C, with all circuits operating, without heatsink)| W R 150 200 mQ Ves=10V, Ip=3.5A
DS(ON
T 35 (Tc=25°C,with all circuits operating, with infinite heatsink)| W e 180 230 mQ Ves=4V, Ib=3.5A
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Ciss 930 pF Vbs=10V, f=1.0MHz,
Bj— |3.57 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W Coss 230 pF Ves=0V
Viso 1000 (Between fin and lead pin, AC) Vrms td(on) 25 ns ID=3.5A,

Tch 150 °C tr 35 ns Vop=70V,
Tstg —40 to +150 °C td(off) 70 ns RL=20Q, Ves=5V,
* : Vop=25V, L=3.5mH, Ip=7A, unclamped, Re=50%, see Fig. E on page 15. tf 30 ns see Fig. 3 on page 16.

Vsb 1.1 1.5 Vv Isb=7A, Ves=0V
m Equivalent circuit diagram trr 350 ns Isp=+100mA
3 5 7 9 11
%_éﬂ s (e %&é
1 12
= Characteristic curves
Ip-Vbs Characteristics (Typical) | p-Ves Characteristics (Typical) R pson)-Io Characteristics (Typical)
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Absolute maximum ratings (Ta=25°c) Electrical characteristics (Ta=25°C)
Vbss 100 \% V(BR)DSS Ib=250pA, Ves=0V
Vass +20 \% less +500 nA Ves=+20V

Ip 4 A Ipss 250 LA Vbs=100V, Ves=0V
Ip(pulse) 18 (PW<1ms) A VTH 2.0 4.0 \Y Vps=10V, Ip=250uA
Eas* 16 mJ Reyfs) 1.1 1.7 S Vbs=10V, Ip=4A
IF 4 (PW<0.5ms, Du<25%) A RDS(ON) 0.50 0.60 Q Ves=10V, Ib=4A
IFsm 8 (PW<10ms, Single pulse) A Ciss 180 pF Vps=25V, f=1.0MHz,

{2 120 v Coss 82 pF Ves=0V
o 5 (Ta=25°C, wit.h all ci'rculits opereilting, lwifhc?ult heatsi.nk) w ton 40 ns 10=4A, Vop=50V, VGs=10V,
35 (Tc:25l"C,W|t.h all circuits oper'atlng, WI'[h |n'f|n|te heatsmk) W o 40 ns see Fig. 3 on page 16.
Bj-a 25 (Juncthn-Alr, Ta=25°C, Wlth all u@lt; operatfng) °C/IW Vb 12 20 v Iso=4A. Ves=0V
Bj-c | 3.57 (Junction-Case, Tc=?5°c, with all urchts operating) | °C/W - 250 ns 1So=+100mA
Viso 1000 (Between fin and lead pin, AC) Vrms - -
Teh 150 -c e Diode for flyback voltage absorption
* VDD='20V, L=1m|-f, |D=5'-JA, Lfnclamped, see Fig. E on page 15. IR=100A
m Equivalent circuit diagram Ve 10 12 v 1A
2 3 4 9 L u IR 10 LA VR=120V
» I « » I o trr 100 ns IF=£100mA
1 (9% 5 (%) 8 (%) 12 (3
i ;

== Characteristic curves
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Absolute maximum ratings

LAS041

N-channel

General purpose

External dimensions (A)-+*SLA

(Ta=25°c)  Electrical characteristics (Ta=25°C)
) . Specification . .
Symbol Ratings Unit Symbol PO typ TR Unit Conditions
Vbss 200 \Y V(BR)DSS 200 \Y Ip=100pA, Ves=0V
VGss +20 Vv less +100 nA VGs=+20V
Ip +10 A IDss 100 UA Vps=200V, Ves=0V
ID(pulse) +40 (PW<1ms, Du<1%) A VTH 2.0 4.0 Vv Vbs=10V, Ib=1mA
Eas* 120 mJ Re(yfs) 5.0 8.5 S Vbs=10V, Ip=5A
= 5 (Ta=25°C, with all circuits operating, without heatsink) | W Rps(on) 130 175 mQ Ves=10V, Ip=5A
T 40 (Tc=25°C,with all circuits operating, with infinite heatsink) | W Ciss 850 pF Vbs=10V, f=1.0MHz,
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Coss 550 pF Ves=0V
Bjc | 3.13 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W td(on) 20 ns ID=5A,
Viso 1000 (Between fin and lead pin, AC) Vrms tr 25 ns Vop=100V,
Tch 150 °C td(off) 70 ns RL=20Q, Ves=10V,
Tstg —40 to +150 °C tf 70 ns see Fig. 3 on page 16.
* 1 Vpp=25V, L=2.1mH, Ip=10A, unclamped, Re=50Q, see Fig. E on page 15. Vsb 1.0 15 \ Isp=10A, Ves=0V
trr 500 ns Isp=£100mA
m Equivalent circuit diagram
3 6 7 10
1 4 9 12
2 5 8 11
= Characteristic curves
Ip-Vbs Characteristics (Typical) | p-Ves Characteristics (Typical) R pson)-Io Characteristics (Typical)
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SLA5042

N-channel

General purpose

External dimensions (A)--+SLA

Absolute maximum ratings (Ta=25°c)  Electrical characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Pl Saecg/lgatlon e Unit Conditions
Vbss 100 \% V(BR)DSS 100 \Y Ip=100pA, Ves=0V
Vess +20 \% less +100 nA Ves=+20V
Ip +5 A Ipss 100 HA Vbps=100V, Ves=0V
ID(pulse) +10 (PW<1ms, Du<1%) A VTH 1.0 2.0 \% Vps=10V, Ip=250uA
Eas* 70 mJ Re(yfs) 4 6 S Vps=10V, Ib=2.5A
o 5 (Ta=25°C, with all circuits operating, without heatsink)| W Roson) 130 185 mQ Ves=10V, Ip=2.5A
35 (Tc=25°C,with all circuits operating, with infinite heatsink)| W 155 230 mQ Ves=4V, Ip=2.5A
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Ciss 740 pF Vbs=10V, f=1.0MHz,
Bj— |3.57 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W Coss 240 pF Ves=0V
Viso 1000 (Between fin and lead pin, AC) Vrms td(on) 20 ns ID=2.5A,
Tch 150 °C tr 30 ns Vop=50V,
Tstg —40 to +150 °C td(off) 60 ns RL=20Q, Ves=5V,
*: Vpp=25V, L=4.2mH, Ip=5A, unclamped, Re=50Q,see Fig. E on page 15. tf 20 ns see Fig. 3 on page 16.
Vsb 1.0 1.4 \Y Isp=5A, Ves=0V
m Equivalent circuit diagram trr 180 ns Isp=+100mA
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SLA5S044

N-channel
General purpose

External dimensions (A)-*SLA

Absolute maximum ratings (ta=25°c)  Electrical characteristics (Ta=25°C)
) . Specification . .

Symbol Ratings Unit Symbol PO typ TR Unit Conditions
VDss 250 Vv V(BR)DSS 250 Vv Ip=100pA, Ves=0V
VGss +20 Vv less +100 nA VGs=+20V

Ip +10 A IDss 100 UA Vps=250V, Ves=0V
ID(pulse) +40 (PW<1ms, Du<1%) A VTH 2.0 4.0 Vv Vbs=10V, Ib=1mA
Eas* 120 mJ Re(yfs) 5.0 8.5 S Vbs=10V, Ip=5A
5 5 (Ta=25°C, with all circuits operating, without heatsink)| W Rps(on) 200 250 mQ Ves=10V, Ip=5A
T 40 (Tc=25°C,with all circuits operating, with infinite heatsink)| W Ciss 850 pF Vbs=10V, f=1.0MHz,
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Coss 550 pF Ves=0V
Bjc |3.13 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W td(on) 20 ns ID=5A,
Viso 1000 (Between fin and lead pin, AC) Vrms tr 25 ns Vop=100V,
Tch 150 °C td(off) 70 ns RL=20Q, Ves=10V,
Tstg —40 to +150 °C tf 70 ns see Fig. 3 on page 16.
* 1 Vpp=25V, L=2.2mH, Ip=10A, unclamped, Re=50Q,see Fig. E on page 15. Vsb 1.0 15 \ Isp=10A, Ves=0V
trr 700 ns Isp=£100mA
m Equivalent circuit diagram
3 6 7 10
1 4 9 12
2 5 8 11
= Characteristic curves
Ip-Vbs Characteristics (Typical) | p-Ves Characteristics (Typical) R pson)-Io Characteristics (Typical)
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SLAS046

N-channel

General purpose

Electrical characteristics

External dimensions (A)-+*SLA

Absolute maximum ratings (Ta=25°C) (Ta=25°C)
Symbol Ratings Unit Symbol Pl Saecg/lgatlon e Unit Conditions
Vbss 200 \% V(BR)DSS 200 \Y Ip=100pA, Ves=0V
Vess +20 \% less +100 nA Ves=+20V
Ip +7 A Ipss 100 HA Vbps=200V, Ves=0V
ID(pulse) +15 (PW<1ms, Du<1%) A VTH 2.0 4.0 \% Vps=10V, Ip=1mA
Eas* 55 mJ Re(yfs) 2.5 5.0 S Vps=10V, Ib=3.5A
5 (Ta=25°C, with all circuits operating, without heatsink) | W RDbs(on) 270 350 mQ Ves=10V, Ip=3.5A
P 35 (Tc=25°C,with all circuits operating, with infinite heatsink) | W Ciss 450 pF Vbs=10V,
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) |°C/W Coss 280 pF f=1.0MHz,
Bjc |3.57 (Junction-Case, Tc=25°C, with all circuits operating) |°C/W Crss 120 pF Ves=0V
Viso 1000 (Between fin and lead pin, AC) Vrms td(on) 20 ns ID=3.5A,
Tch 150 °C tr 30 ns Vbp=100V,
Tstg —40 to +150 °C td(off) 55 ns RL=28.6Q, Ves=10V,
* 1 Vpp=25V, L=2.0mH, Io=7A, unclamped, Re=50Q, see Fig. E on page 15. tf 75 ns see Fig. 3 on page 16.
Vsb 1.0 1.5 \Y Isb=7A, Ves=0V
m Equivalent circuit diagram trr 450 ns Isp=+100mA

EEERS

1 12

mmm Characteristic curves
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SLAS047

N-channel

General purpose

External dimensions (A)--SLA

Absolute maximum ratings (ta=25°c)  Electrical characteristics (Ta=25°C)
. . Specification . e
Symbol Ratings Unit Symbol i typ TR Unit Specification
\Vbss 150 \% V(BR)DSS 150 V Ip=100pA, Ves=0V
Vass +20 \% less +100 nA Ves=x20V
Ip +10 A Ibss 100 UA Vps=150V, Ves=0V
ID(pulse) +40 (PW<1ms, Du<1%) A VTH 1.0 2.0 Vv Vbs=10V, Ip=250uA
Eas* 280 mJ Re(yfs) 10 15 S Vbs=10V, Ip=5A
= 5 (Ta=25°C, with all circuits operating, without heatsink) | W R 70 85 mQ Ves=10V, Ip=5A
DS(ON
i 40 (Tc=25°C,with all circuits operating, with infinite heatsink) | W S 80 100 mQ Ves=4V, Ip=5A
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Ciss 2000 pF Vbs=10V, f=1.0MHz,
Bjc | 3.13 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W Coss 470 pF Ves=0V
Viso 1000 (Between fin and lead pin, AC) Vrms tdon) 35 ns ID=5A,

Tch 150 °C tr 40 ns Vop=70V,
Tstg —40 to +150 °C td(offy 150 ns RL=14Q, Ves=5V,
*: Vop=25V, L=4.7mH, Io=10A, unclamped, Re=50Q, see Fig. E on page 15. tf 50 ns see Fig. 3 on page 16.

Vsbp 0.9 1.5 \Y Isb=10A, Ves=0V
m Equivalent circuit diagram trr 500 ns Isp=£100mA
3 6 9 12
1 4 7 10
2 5 8 11
= Characteristic curves
Ip-Vbs Characteristics (Typical) | p-Ves Characteristics (Typical) R pson)-Io Characteristics (Typical)
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SLA5049 i
General purpose External dimensions (A)-+*SLA

Absolute maximum ratings (Ta=25°c) Electrical characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Pl Saecg/lgatlon e Unit Conditions
Vbss 250 \% V(BR)DSS 250 \Y Ip=100pA, Ves=0V
Vess +20 \% less +100 nA Ves=+20V
Ip +7 A Ipss 100 HA Vbps=250V, Ves=0V
ID(pulse) +15 (PW<1ms, Du<1%) A VTH 2.0 4.0 \% Vps=10V, Ip=1mA
Eas* 55 mJ Re(yfs) 2.5 5.0 S Vps=10V, Ib=3.5A
5 (Ta=25°C, with all circuits operating, without heatsink) | W RDbs(on) 400 500 mQ Ves=10V, Ip=3.5A
P 35 (Tc=25°C,with all circuits operating, with infinite heatsink) | W Ciss 450 pF Vps=10V, f=1.0MHz,
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) |°C/W Coss 280 pF Ves=0V
Bjc  |3.57 (Junction-Case, Tc=25°C, with all circuits operating) |°C/W td(on) 20 ns ID=3.5A,
Viso 1000 (Between fin and lead pin, AC) Vrms tr 30 ns Vob=100V,
Tch 150 °C td(off) 55 ns RL=28.6Q, Ves=10V,
Tstg —40 to +150 °C tf 75 ns see Fig. 3 on page 16.
* 1 Vop=25V, L=2.0mH, Ip=7A, unclamped, Re=50Q, see Fig. E on page 15. Vsp 1.0 15 \% Isp=7A, Ves=0V
trr 600 ns Iso=£100mA

m Equivalent circuit diagram

7 9 11
8 ]@
S

1

3 5
%@ 4 6

(L ‘

1

N

mmm Characteristic curves
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Ip-Vbs Characteristics (Typical) | p-Ves Characteristics (Typical) R pson)-Io Characteristics (Typical)
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SLAS052

Absolute maximum ratings

N-channel
General purpose

Electrical characteristics

External dimensions (A)-+*SLA

(Ta=25°C) (Ta=25°C)
Symbol Ratings Unit Symbol i S ectli‘llgatlon TR Unit Conditions
\Vbss 150 \% V(BR)DSS 150 V Ip=100pA, Ves=0V
Vass +20 \% less +100 nA Ves=x20V
Ip +10 A Ipss 100 UA Vbs=150V, Ves=0V
Ip(pulse) +40 (PW<1ms, Du<1%) A VTH 1.0 2.0 \% Vbs=10V, Ip=250uA
Eas* 160 mJ Re(yfs) 8 13.5 S Vbs=10V, Ip=5A
= 5 (Ta=25°C, with all circuits operating, without heatsink) | W R 90 115 mQ Ves=10V, Ip=5A
S(O!

T 40 (Tc=25°C,with all circuits operating, with infinite heatsink) | W pSOEN 105 130 mQ Ves=4V, Ip=5A
Bj-a | 25 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Ciss 1500 pF Vbs=10V, f=1.0MHz,
Bj— |3.13 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W Coss 360 pF Ves=0V
Viso 1000 (Between fin and lead pin, AC) Vrms tdon) 30 ns ID=5A,

Tch 150 °C tr 35 ns Vop=70V,
Tstg —40 to +150 °C td(offy 100 ns RL=14Q, Ves=5V,
*: Vop=25V, L=2.7mH, Ip=10A, unclamped, Re=50Q, see Fig. E on page 15. tf 40 ns see Fig. 3 on page 16.

Vsbp 1.0 1.5 \Y Isb=10A, Ves=0V
m Equivalent circuit diagram trr 420 ns Isp=£100mA
3 6 9 12
1 4 7 10
2 5 8 11
= Characteristic curves
Ip-Vbs Characteristics (Typical) | p-Ves Characteristics (Typical) R pson)-Io Characteristics (Typical)
(Vbs=10V)
10 T 10 150,
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\ N’ s \
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/ g 100 10V
~ 6 6 c
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SLA6012

PNP + NPN Darlington

3-phase motor drive

Absolute maximum ratings (Ta=25°C)
Symbol NPN Raling: PNP Unit
Vceo 60 —60 \%
Vceo 60 —60 \%
VEBO -6 \%
Ic 4 -4 A
IB 0.5 -0.5 A
br 5 (Ta=25°C) W
25 (Tc=25°C)
Viso 1000 (Between fin and lead pin, AC) Vrms
Tj 150 °C
Tstg —40 to +150 °C
Bi—c 5 °C/IW
m Equivalent circuit diagram
R2 R3 lT
2 8 9
3 7 10
4 6 11
R1
3 12 R1: 3kQ typ R2: 2kQ typ Rs: 150Q typ

mmm Characteristic curves

External dimensions (A)-+*SLA

78

Ic-Vce Characteristics (Typical) | c-Vee Temperature Characteristics (Typical)
NPN PNP NPN
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Electrical characteristics

(Ta=25°C)

IcBo 10 UA Vce=60V -10 HA Vce=—60V
IEBO 10 UA VEB=6V -10 mA VeEB=—6V
Vceo 60 \% Ic=10mA -60 \Y lc=—10mA
hre 2000 Vce=4V, Ic=3A 2000 Vce=—4V, lc=-3A
Vce(sat) 1.5 \Y Ic=3A, IB=6mA -15 \% lc=—3A, IB=—6mA
' (C N 2112 C TS TiC G/ N/ S ——
Vce(sat)-18 Characteristics (Typical) Bj-a-PW Characteristics
NPN PNP
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S LA6 O 2 O PNP + NPN Darlington
3-phase motor drive External dimensions (A)-++ SLA

Absolute maximum ratings (Ta=25°C)
Symbol NPN Ratings PNP Unit
Vceo 100 -100 \%
Vceo 100 -100 \%
VEBO 6 -6 \%
Ic 5 -5 A
Icp 8 (PW<1ms, Du<50%) -8 (PW<1ms, Du<50%) A
I8 0.5 -0.5 A
5 (Ta=25°C)
Pt W
25 (Tc=25°C)
Viso 1000 (Between fin and lead pin, AC) Vrms
Tj 150 °C
Tstg —40 to +150 °C
Bj— 5 °C/W
m Equivalent circuit diagram
1
Rs Ra
2 8 9
3 7 10
4 6 11
R1 Rz
5 12 R1: 2.5kQ typ R2: 200Q typ Ra3: 3kQ typ R4: 100Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) | c-Vee Temperature Characteristics (Typical)
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SLA6020

Electrical characteristics (Ta=25°C)
NPN PNP
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max

IcBo 10 LA Vce=100V -10 LA Vce=—100V

lEBO 10 mA VEB=6V -10 mA VeB=—6V

Vceo 100 \% Ic=10mA -100 \% lc=—10mA

hre 2000 Vce=4V, Ic=3A 2000 Vce=—4V, lc=-3A
Vce(sat) 1.5 Vv Ic=3A, IB=6mA -15 \% lc=—3A, IB=—6mA

Vce(sat)-18 Characteristics (Typical) Bj-a-PW Characteristics
NPN PNP
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SLA6022

PNP + NPN Darlington

3-phase motor drive

Absolute maximum ratings (Ta=25°C)
Symbol NPN Ratings PNP Unit
Vceo 100 -100 \%
Vceo 80 -100 \%
VEBO -6 \%
Ic 5 -5 A
IB 0.5 -0.5 A
br 5 (Ta=25°C) W
25 (Tc=25°C)

Viso 1000 (Between fin and lead pin, AC) Vrms
Tj 150 °C
Tstg —40 to +150 °C

Bj—c 5 °C/IW

m Equivalent circuit diagram

R2 R3

1?
8, 9
3 7 10
6, 11
5 12
R1: 2.5kQ typ R2: 2.5kQ typ Rs3: 200Q typ

mmm Characteristic curves

External dimensions (A)-+*SLA
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Ic-Vce Characteristics (Typical) | c-Vee Temperature Characteristics (Typical)
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SLA6022

Electrical characteristics (Ta=25°C)
NPN PNP
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
IcBo 10 LA Vce=100V -10 LA Vce=—100V
lEBO 10 UA VEB=6V -10 mA VeB=—6V
VcEo 80 \% Ilc=10mA -100 \% lc=—10mA
hre 2000 Vce=4V, Ic=3A 2000 Vce=—4V, lc=-3A
Vce(sat) 1.5 Vv Ic=3A, IB=6mA -15 \% lc=—3A, IB=—6mA
VFEC \% 1.3 \% IFEC=1A
trr us 2.0 us IFEC=£100mA

Vce(sat)-18 Characteristics (Typical)

Bj-a-PW Characteristics

NPN PNP
3 E 20
\
\ \
\ \ 10
, \ -
s < Bl
= ® T~ c=—5A ~
g 8 e
N w lc=—3A. /1
w Ic=5A 1 o A ——— | hd 1
3 N—_lc¥ > 4 le=—1A &
b N c=1A il 1 U /
1
0 4?2 05 -1 -5 -10 -50 -100 05
02 05 5 10 50 100 I8 (MA) 1 5 10 50 100 500 1000
I8 (MA) PW (mS)
Vce(sat)-Ic Temperature Characteristics (Typical) P 1-Ta Characteristics
NPN PNP
(Ic / 18=1000) . (Ic / 18=1000) 5
s - With Sil G
[ [z N i
Ia N\ Heatsink: Aluminum
1 ) E————
Nz
2 SHHAE -2 %
b3 b 7| > ~15 &g
= J 5 / z &%
& 8 - " S
4 = / & N TN\F
u 7 y S 10 AN
> / > T \
1 S0x, N
= 50)(2 N\
=—==s 5 [Without Heatsink
———  — \
AN
0 0
03 05 1 5 8 03 05 =] 5 8 —40 0 50 100 150
Ic (A) Ic (A) Ta (°C)
Safe Operating Area (SOA)
NPN PNP
10 1
AN \ Y
NN -5 N AN
[ N\ AN
N % N
0 %
2
1 \ \ A \ \
< < N
oV o 05
0.1/ 0.1
Single Pulse Single Pulse
0.05| without Heatsink —0.05| without Heatsink
0.03 Ta=25°C -0.03 Ta=25°C
5 10 50 100 — -5 -10 -50 -100
Vee (V) Vee (V)

83



84

SLA6023

PNP + NPN Darlington

3-phase motor drive

Absolute maximum ratings

External dimensions (A):*+SLA

(Ta=25°C)
Symbol NPN Ratings PNP Unit
Vceo 60 —60 \%
Vceo 60 —60 \%
VEBO 6 -6 \%
Ic 6 -6 A
Icp 12 (PW<1ms, Du<50%) —12 (PW<1ms, Dus50%) A
IB 0.5 -0.5 A
5 (Ta=25°C)
P 25 (Tc=25°C) w
Viso 1000 (Between fin and lead pin, AC) Vrms
Tj 150 °C
Tstg —40 to +150 °C
Bjc 5 °C/W
m Equivalent circuit diagram
1
R2 R3 (f
2 8 9
3 7 10
4 6 11
R1
5 12
R1: 2kQ typ R2: 3kQ typ Ra: 80Q typ
== Characteristic curves
Ic-Vce Characteristics (Typical) | c-Vee Temperature Characteristics (Typical)
NPN PNP NPN (Vor=av)
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Electrical characteristics

SLA6023

(Ta=25°C)
NPN PNP
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
IcBo 10 UA Vce=60V -10 HA Vce=—60V
lEBO 10 UA VEB=6V -10 mA VeB=—6V
Vceo 60 V Ilc=25mA —60 \% lc=—25mA
hre 2000 5000 12000 Vce=4V, Ic=5A 2000 5000 12000 Vce=—4V, Ic=-5A
Vce(sat) 15 v -15 \Y,
Ic=5A, 18=10mA Ic==5A, I1B=—10mA
VeEe(sat) 2.0 v -2.0 \Y
VFEC Vv 2.0 \% IFEC=5A
trr us 1.0 us IFEC=%0.5A
ton 0.8 us Vce=25V, 1.0 Hs Vcec=-25V,
tstg 6.0 Ls Ic=5A, 1.4 s lc=—5A,
tf 2.0 us IB1=—IB2=10MA 0.6 us IB1=—IB2=—10mA
fr 80 MHz Vce=12V, [e=—1A 120 MHz Vce=-12V, [e=1A
Cob 100 pF Vce=10V, f=1MHz 150 pF Vce=-10V, f=1MHz

Vce(sat)-18 Characteristics (Typical) Bj-a-PW Characteristics
NPN PNP
3 = 20
I 10
s g | g s
g g \ 3 )
g 8 il A
> \~~If: AT > M —_Ic=28A @ /
T~ c=4A ) S~——_ =—4A 1
1 ST Ic=2A = = R i
\'—_____ =TT lc=—2A|
0.6 ‘ 0.6l ‘ ‘ ‘ 0.5
0.2 05 1 5 10 50 100 200 -02 05 -1 -5 -10 -50 -100 -200 1 5 10 50 100 500 1000
I8 (MA) I8 (MA) PW (mS)
Vce(sat)-Ic Temperature Characteristics (Typical) P 1-Ta Characteristics
NP PNP
(Ic / 18=1000) - (Ic / 18=1000) P
AN With Silicone Grease
Il AN Natural Cooling
I \ Heatsink: Aluminum
20 inmm
\%
- o e
P > <
< — < 15
— — %
= = g %, \%,
ki) & - NN\
8 8 = TS "\ o
> 1| > -1 Te=30°C = 50, ! AN
78% | 25°C )(50*3 \\
25°C] 75°C T 5[ Without Heatsink
-30°C 125=‘c \C
[ \
o1 oLl 0
01 05 1 0 20 01 05 -1 E 10 -20 —40 0 50 100 150
Ic (A) Ic (A) Ta (°C)
Safe Operating Area (SOA)
NPN PNP
0 0 ‘
10] \\\ \ -10 \\ NG, ) 11
N \- " A \Chmm|
AN AY - _ N — |\
Ne—% e 5 X N
< ANEAN \
© <
! -1 \
X N
05 AY o <
Single Pul
Without Hoatsink Shgle Pulse
Ta=25°C 5°C
0. 13 01
5 10 50 100 P ! - ]
Vee (V) 3 5 10 vee (V) 100
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SLA6024

PNP + NPN Darlington

3-phase motor drive

External dimensions (A)---SLA

Absolute maximum ratings (Ta=25°C)
Symbol NPN Ratings PNP Unit
Vceo 60 —60 \%
Vceo 60 —60 \%
VEBO 6 -6 \%
Ic 8 -8 A
Icp 12 (PW<1ms, Dus50%) -12 (PW<1ms, Dus50%) A
IFEC — -8 A
IFECP — -12 A
IB 0.5 -0.5 A

5 (Ta=25°C)
Pt W
25 (Te=25°C)
Viso 1000 (Between fin and lead pin, AC) Vrms

Tj 150 °C
Tstg —40 to +150 °C
Oj—c 5 °C/W

m Equivalent circuit diagram
R1 Rz 1?
2 8 9
3 7 10
4 6, 11
R3
5 12
R1: 2kQ typ R2: 80Q typ Ra: 2kQ typ

mmm Characteristic curves

Ic-Vce Characteristics (Typical) | c-Vee Temperature Characteristics (Typical)
NPN PNP NPN
s s (Vce=4V)
18=5mA — - - 8
| esma L — lo=—5mA J/ I l ’
7 7 | —— lo=—2mA ’ I I ,
6 -6 6
Loma I I I l
5 -5 —~
<5 ololdfo
<, K <, o9, b S
L2 . ’/ 0.7mA 2 R /—""_ ls=—1mA s -
: ) [
’ osmA lo=06mA : / / / l
1 1 I 1
[ 0 : /),
0 1 2 3 4 5 6 0 -1 -2 -3 —4 -5 -6 0.5 15 25
Vce (V) Vce (V) Vee (V)
hre-Ic Characteristics (Typical)
NPN ~ PNP PNP
10000 o (VeERaY) 10000 (VCE‘J‘W) -8 (Vee=—4v)
o 19 *
t Ry P 4
= i
s
1000 1000 I I I
-5
; S S Ses -
L [
1007 00— L L = ,14’ ”I
-2
. /1]
10 10 0 J
0.01 0.1 1 1012 -0.01 -0.1 -1 -10 -12 -05 -1 -15 -2 -25 -3
Ic (A) lc (A) Vee (V)
hre-lc Temperature Characteristics (Typical)
NPN eweay PNP
10000 (Vee=4v) 10000 (Vce=-4V)
I T i
04 T T
1000 1000 <
R ,%/f, p
“ -
lcn/ /] 100)
10 10
0.01 0.1 1 1012 -0.01 -0.1 -1 -10-12
Ic (A) Ic (A)
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Electrical characteristics

SLA6024

(Ta=25°C)
NPN PNP
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
IcBo 10 UA Vce=60V -10 HA Vce=—60V
lEBO 10 UA VEB=6V -10 mA VeB=—6V
Vceo 60 V Ilc=10mA —60 \% lc=—10mA
hre 2000 5000 12000 Vce=4V, Ic=5A 2000 5000 12000 Vce=—4V, Ic=-5A
Vce(sat) 15 v -15 \Y,
VBE(sat) 20 v Ic=5A, [8=10mA 50 v lc=—5A, Is=—10mA
VFEC — Vv 2.0 \% IFEC=5A
trr — us 1.0 us IFEC=%0.5A
ton 05 Ls Vce=25Y, 0.5 s Vce=-25V,
tstg 2.0 Ls Ic=5A, 1.4 s lc=—5A,
tf 1.2 us IB1=—IB2=10MA 0.6 us IB1=—IB2=—10mA
fr 50 MHz Vce=12V, [e=—1A 100 MHz Vce=-12V, [e=1A
Cob 100 pF Vce=10V, f=1MHz 130 pF Vce=-10V, f=1MHz

Vce(sat)-Is8 Temperature Characteristics (Typical)

Bj-a-PW Characteristics

NPN lo=5A PNP o5A
3 (Ic=5A) = (le=- 2
25 w -25 10
2 o -2
< Ta=25°C < = 5
E Ta=-20°C a ; l
= = L L < B
\% s T s Ta=25°C o P
y y L T Ta=—20° 5 /
> N . s || B %
a=75°C
i1 o il 1
Te=75°C Ti=las'c
oLLITHT Ta125°C o [T 05
05 1 10 100 05 -1 ~10 ~100 1 5 10 50 100 500 1000
I (MA) I8 (MA) PW (mS)
Vce(sat)-Ic Temperature Characteristics (Typical) P 1-Ta Characteristics
NPN PNP
(Is=10mA) , (I8=—10mA) -
AN With Silicone Grease
AN Natural Cooling
N\ Heatsink: Aluminum
20 in mm
1 -15 \%
N
= = Nz,
2 Taz25°C ||| Ta=—20°C 2 § 15 0\
= 5 X
© © | =~ Z %
& B e s g NN
w 7, w — 10 AN
s oz s /j/ ! X
A S
L1 2% \
x5 N\
‘ 5 Without Heatsink
o AN
Ta=125°C \
0 11/ 0
1012 -0.01 -0.1 -1 —-10 -12 —40 0 50 100 150
Ic (A) Ta (°C)
Safe Operating Area (SOA)
NPN PNP
20 T 20 1
10! == -10
AN - AN
Ty %
G 1N G
1 -1
< N < AN
© o
0.1 -0.1
Single Pulse Single Pulse
Without Heatsink Without Heatsink
001 ¢ .
1 5 10 50 100 -1 -5 -10 -50  -100
Vce (V) Vce (V)
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SLA6026

3-phase motor drive

PNP + NPN Darlington

External dimensions (A)-+-SLA

Absolute maximum ratings (Ta=25°C)
Symbol NPN Ratings PNP Unit
VcBo 60 —-60 \Y
VcEo 60 —-60 \Y
VEBO 6 -6 \Y
Ic 10 -10 A
Icp 15 (PW<1ms, Du<50%) -15 (PW<1ms, Du<50%) A
IFEC — -10 A
IFECP — -15 A
IB 0.5 -0.5 A
5 (Ta=25°C)
Pt W
35 (Te=25°C)
Viso 1000 (Between fin and lead pin, AC) Vrms
Tj 150 °C
Tstg —40 to +150 °C
Oj—c 3.57 °CIW

m Equivalent circuit diagram

19

R1 Rz

R1: 2kQ typ R2: 80Q typ Rs: 2kQ typ

10

mmm Characteristic curves

Ic-Vce Characteristics (Typical) | c-Vee Temperature Characteristics (Typical)
NPN PNP NPN N
1 -10 _3mA 15 T (Vee=2v)
H| :
o - [11]
P i \
8 — _8 = _2mA [ 1]
\ E——— in}
. [
< s 2 Es
~ 5 < L < III ’
L 0.6mA L < ’
4 2 —1mA il
——
3 , : / ol
P/ A 6
2 ) 4 [%]
’ 0.4mA I —0.6mA / I
LT 1 ‘ /
/J
% 1 2 3 1 5 6 e e % 1 2 3
Vce (V) Vee (V) Vee (V)
hre-Ic Characteristics (Typical)
NPN _ PNP PNP B
20000 Vee=4v) 20000 (Vee=-4v) -15 T (Vee—2V)
10000 =l 10000 i
NS [
5000 5000 typ ++— I I
~ 0 M
] i it
w A LA w A <
£ A t % < 11
< 1000 / // < 1000 d B l I I
v /
Z 5 NI NE
500 500 §/ ‘r(’/;‘{,’/,?/
b
S
[ ]
100 100 0 A
0.1 1 10 15 -0.1 -1 -10 -15 0 -1 -2 -3
Ilc (A) Ic (A) Vee (V)
hre-lc Temperature Characteristics (Typical)
NPN oy PNP ~
20000 (Vee=4v) 20000 (Vce=—4V)
AT Is
10000 < 10000
i sk 7
A
w A w 1 ™
< /1
= 1000 < 1000 -
100
0.1 1 10 15 10901 -1 -10 -15
lc (A) Ic (A)
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Electrical characteristics

SLA6026

(Ta=25°C)
NPN PNP
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
IcBo 10 UA Vce=60V -10 HA Vce=—60V
lEBO 10 UA VEB=6V -10 mA VeB=—6V
Vceo 60 V Ilc=10mA —60 \% lc=—10mA
hre 2000 5000 12000 Vce=4V, Ic=6A 2000 5000 12000 Vce=—4V, Ic=—6A
Vce(sat) 15 v -15 \Y,
VBE(sat) 20 v Ic=6A, [8=12mA 50 v lc=—6A, IB=—12mA
VFEC - Vv 2.0 \% IFEC=—6A
trr - us 4.0 us IFEC=%0.5A
ton 0.6 Ls Vce=24V, 0.7 us Vee=-24V,
tstg 2.0 Ls Ic=6A, 1.2 s lc=—6A,
tf 15 us IB1=—IB2=12mMA 0.7 us IB1=—IB2=—12mMA
fr 50 MHz Vce=12V, [e=—1A 50 MHz Vce=-12V, [e=1A
Cob 100 pF Vce=10V, f=1MHz 180 pF Vce=-10V, f=1MHz

Vce(sat)-Is8 Temperature Characteristics (Typical)

Bj-a-PW Characteristics

NPN . PNP
, (Ic= _3 (Ic=—5A) 20
25 -25 10
e LS
o 2 - 2 =
S S I] s
= | [ r25°C = 25°C =
815 §1s I e )
s " I :
S 5 8 | il A
3 30c s E & 1
= I~ 1 dl
1om125°C Ta=125°C
0.5 4 05
0 0 0.3
03 1 10 100 500 -0.3 -1 -10 -100 =500 1 10 100 1000 2000
I8 (MA) I8 (MA) PW (mS)
Vce(sat)-Ic Temperature Characteristics (Typical) P 1-Ta Characteristics
NPN 5 PNP = 10mA
s (Is=10mA) s (Is=—10mA) ©
With Silicone Grease
Natural Cooling
Heatsink: Aluminum
in mm
30
S @ -2 ’4%/
g = 5 &
3 3 ~ 20 %%
@ < - 3
w o w a 3
g . 25¢ C < 100X100X2
[ | | -s0C L | ‘
— ——— — 101 s0x50%2 \
— ——T 1] Without Heatsink ~_
[ — T~
N
3 [LII1T 0 —
0.01 01 1 1015 —40 0 50 100 150
Ic (A) Ta (°C)
Safe Operating Area (SOA)
NPN PNP
20 I ‘ 20 T
2
10 \ o 10 SOREE)
\ \
AY AY
\ \
\ B \
%777777 2n i N
< <
L L2
\ N
Single Pulse Single Pulse
Without Heatsink Without Heatsink
=25°C Ta=25°C
0.1 0.1
1 5 10 50 100 1 5 10 50 100
Ve (V) Ve (V)
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SLA8001

PNP + NPN

H-bridge
Absolute maximum ratings (Ta=25°C)
Symbol NPN Raling: PNP Unit
VcBo 60 —-60 \Y
VcEo 60 —-60 \Y
VEBO 6 -6 \%
Ic 12 -12 A
IB 3 -3 A
o 5 (Ta=25°C) W
40 (Te=25°C)
Viso 1000 (Between fin and lead pin, AC) Vrms
Tj 150 °C
Tstg —40 to +150 °C
Bj—c 3.12 °C/IW
m Equivalent circuit diagram
8
X 9
170%
r Y 12
1
R1: 500kQ typ R2: 350Q typ

mmm Characteristic curves

External dimensions (A)+SLA

c-Vce Characteristics ica c-Vee Temperature Characteristics ical
Ic-Vce Ch teristl Typical | c-Vee Temperature Ch teristics (Typical
NPN PNP NPN
(Vce=1V)
12 ; — -12 T s — 12
15008
AT 7T 4
10— A = -10— % —100mA___ 10
A \ /e /]
/4% PN% I
/// ‘ ' —-60mA 8 / I
< 40mA = | T —~
z . som Rl % I g, ]Il
© ‘ ‘ o LS © |
Al / 20mA " / ! ‘ 4 /
gl ‘ ‘ ‘ — OmA‘ I
R tom s B , el ]1]
o
] e
I 1] /7
0 0 0
0 1 2 3 4 5 6 0 -1 -2 -3 -4 -5 -6 0 05 15
Vce (V) Vee (V) VBE (V)
hre-Ic Characteristics (Typical)
NPN PNP PNP
o0 (Vee=1V] 500 (Vee=—1v) 4 (Vee=—1V)
== ]
AT o 1] L TN /i
4 -10|
Zap N AT /
100 A 100 ™ / / /
50 . SO A A I N z /
w g
£ < < [/
i
10 10 A /
[}
5 » oo /
s /*’/v y
7
2
oz 008 o1 05 1 5 1012 ~002 -005-01 05 -1 -5 -10-12 K 05 AA -10 Tis
Ic (A) lc (A) VeE (V)
hre-lc Temperature Characteristics (Typical)
NPN 3 PNP Veem1v/
500 Vce=1V) 500 (Vce=-1V)
//’ :/— \ L
" // \\ LA | _‘\\
100l ,{; ﬂ@% gl // — I 100 o Q/ TN
) sy
¥ 75,
0 5 50 s
i i z
£ £
I 10
5 5
2
0.02 1 05 1 1012 —0.02 005 -0.1 05 -1 -5 -10-12
lc (A) lc (A)




Electrical characteristics

SLA8001

(Ta=25°C)
NPN PNP
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
IcBo 100 UA Vce=60V -100 HA Vce=—60V
lEBO 60 mA VEB=6V —60 mA VeB=—6V
VcEo 60 \% Ilc=25mA -60 \Y lc=—25mA
hre 50 Vce=1V, Ic=6A 50 Vce=-1V, lc=—6A
Vce(sat) 0.35 \% Ic=6A, 18=0.3A -0.35 \% Ic=—6A, Is=—0.3A
VFEC 25 \% IFEC=10A 25 \% IFEC=10A
s (C N 3.8 C T 1S TiC (U I/ S 15—
Vce(sat)-18 Characteristics (Typical) Bj-a-PW Characteristics
NPN PNP
15 15 10
|
fie \ 5 i
1
s 1A s \ s j
g [ \ g \ o Py
3 | ! " \ 1 1
>05 > 05 Ilc=—12A © !
\ ][ te=12A \ N _9A
ek N ~OA 05
~ e AT R |
0 T Th— 0 mmnninm—— ] 03
5 10 50 100 500 1000 5000 5 -10 _50 —100 ~500 —1000 5000 1 5 10 50 100 500 1000
I8 (MA) I8 (MA) PW (mS)
Vce(sat)-Ic Temperature Characteristics (Typical) P 1-Ta Characteristics
NPN 5 PNP
N (Ic / 18=20) e (Ic / 18=20) 2
\ Rl Coning -
\ Heatsink: Aluminum
30 - 7\5/7
Py \%,
S e = &
: J : 75°C. &
g T‘a=1‘25°c .y g .
o1 X N\
‘75 1§ °25 ‘ I 10 \(\)&100)? \
5°C. il -30°C T S0xs, x
300 \ l Without Heatsink 2mm, \C
o N |- I il ‘ 0 } [ \
002 005 0.1 05 1 5 1012 4%02 0.05-01 05 -1 5 1012 —40 0 50 100 150
Ic (A) Ic (A) Ta (°C)
Safe Operating Area (SOA)
NPN PNP
30 =30
N
. e ) ‘%&
10 03“ -10 ?\
\\ \\
5 \ -5 \
< \ \ = \ \
o \ € \
1 ¢ -1 A%
N\ . N\
0° Single Pulse \ 0° Single Pulse \
Without Heatsink Without Heatsink
Ta=25°C a=25°C
023 10 50 100 - 0 50 -100
Vce (V) Vce (V)
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SMA4020

Absolute maximum ratings

PNP Darlington

General purpose

(Ta=25°c) Electrical characteristics

External dimensions (B)-+*SMA

(Ta=25°C)
. . Specification . "
Symbol Ratings Unit Symbol Pl typ e Unit Conditions
Vceo —60 \% IcBo -10 HA Vce=—60V
Vceo —60 \% IEBO -10 mA VeB=—6V
VEBO -6 \% VcEo -60 \% lc=—10mA
Ic -4 A hre 2000 Vce=—4V, Ic=-3A
IB -1 A Vce(sat) -15 V lc=—3A, IB=—6mA
4 (Ta=25°C)
PT W
20 (Te=25°C)
Tj 150 °C
Tstg —40 to +150 °C
m Equivalent circuit diagram
6 7 10
R1 Rz
1 i5 2 8 x12 i
2 4 9 11
R1: 2kQ typ Re2: 150Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) h  re-lc Characteristics (Typical) h  re-lc Temperature Characteristics (Typical)
6 — = 10000 (VCET—?V) 10000 (Vce=—4V)
A T 1 smp —| 1 4‘ s
g = 5000 yp 5000 [
N _y2mA LT N 5°C
-4 e — :gm//'\ n TN I L~
. !/ ™ 09omA — " 7 L
< l/ ™[ _0.8mAL -t 1000 1000 y c/
© =" £ £ s
- 500 500
5 /4
100 100
00 -1 -2 -3 -4 -5 -6 'ZOJ.(B 01 -05 -1 56 E8.03 -0.1 -05 -1 5 -6
Ve (V) Ic (A) Ic (A)
Vce(sat)-Ic Temperature Characteristics (Typical) V  ce(sat)-Is Characteristics (Typical) | c-Vee Temperature Characteristics (Typical)
(Ic / 18=1000) Vce=—4V)
-3 -3 -6 I /
| . I
| wos []]
, \ 25°C /
g’ s” \ - /
g a5 g | < e
o o ) -3 & S
: i : LN 1/ < iImimL
= nT-ow §71 Ic=—2A 2 / II
L =-1A / /
= il
-1
/1]
5 0 0 "/
-05 1 e () 5 -6 02 05 -1 e (|jr5|A)70 50 -100 0 ) Vor (V)72 3
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
20 20 -10
\\ B ~
10 2 %
15 RN
e
g s y 2’ .
S b g, X 3 SES
< u % -0.5
i L~ & i o B
@ /, \
/1 . \C
. Without Heatsink —01
\ ~0.05] inhout Hearink
05 o A ~0.03| T=2%5°C
1 5 10 50 100 500 1000 —40 0 50 100 150 = 5 -10 -50 -100
PW (mS) Ta (°C) Vee (V)



SMA4021 oo
With built-in flywheel diode External dimensions (B):*-SMA

Absolute maximum ratings (ra=25°c)  Electrical characteristics (Ta=25°C)
) . Specification . .
Symbol Ratings Unit Symbol PO typ TR Unit Conditions
VcBo -60 V IcBo -10 UA Vce=—60V
Vceo -60 V lEBO -10 mA VEB=—6V
VEBO —6 V Vceo -60 V lc=—10mA
Ic -3 A hre 2000 5000 12000 Vce=—4V, Ic=—2A
Icp -6 (PW<1ms, Du<50%) A Vce(sat) -15 Vv
lc==2A, IB=—4mA
I8 -0.5 A VBE(sat) -2.0 V
IF —6 (PW<0.5ms, Du<25%) A e Diode for flyback voltage absorption (Ta=25°C)
IFsm -8 (PW<10ms, Single pulse) A ShecTaton
VR 100 v Symbol PO typ TR Unit Conditions
= 4 (Ta=25°C) W VR 100 \% IR=10uA
T 20 (Tc=25°C) VF 1.2 \% IF=1A
Tj 150 °C IR 10 UA VR=100V
Tstg —40 to +150 °C trr 100 ns IF=£100mA
m Equivalent circuit diagram
6 7
R1 R2
1
8
2 3 4 9 10 11
R1: 2kQ typ R2: 150Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) h  re-lc Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
-6 T — 10000 (VCE:‘_‘W) 10000 (Vee=—4v)
< VAP N oy 5000 Ty;** 5000
7(\}5 /ﬂ// ~ N
. —é’/ — Tonh — » Lo, —~
, — T _09mA — M &
< l/ — _08mA L ——if 1000 1000 7
o e i _CE g
= i < 500 50
N /4
75°C
ZS'JC
100 100 i
0 50 50 }
0 -1 -2 -3 -4 -5 ) 008 -005-01 05 -1 56 003 -005 -01 05 -1 5-6
VCE (V) lc (A) Ic (A)
Vce(sat)-Ic Temperature Characteristics (Typical) V  ce(sat)-I8 Characteristics (Typical) I c-Vee Temperature Characteristics (Typical)
, (Ic / 18=1000) B . (Vce=—4V)
) I[]
5 i
/1]
. . . / -
S a \ . / 25°C
= 5oC = <
?’; 75°C Z < \\ o o /]k'l
o y c=—aA_| | |1 3 o
s 4 T“T' R >4 N — le=-2A 2 7]} 3
— A /
—1125:C a4 /
1/
0 0 0 L/
-05 1 ] -02 05 -1 5 10 50 -100 0 1 2 -3
Ic (A) I8 (MA) Vee (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
20 20 -10 =
\\ -5 AN i : ,_L
10 B AV %S% H
s \\// eo% %
g § P %%& -1 S
e all % 10 \0{@ %-05 \\ R
m & o
% il S \
A s N\
1 Without Heatsink o1
N Single Pulse
0,05 | Without Heatsink
N . N\ 70‘02 Te=25°C
1 5 10 50 100 500 1000 -40 [ 50 100 150 - -5 -0 50 -100
PW (mS) Ta (°C) Vce (V)
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SMA4030 2
General purpose External dimensions (B)-+*SMA

Absolute maximum ratings (Ta=25°c)  Electrical characteristics (Ta=25°C)
. . Specification . "
Symbol Ratings Unit Symbol Pl typ e Unit Conditions
Vceo 120 \% IcBo 10 HA Vce=120V
Vceo 100 \% IEBO 10 mA VEB=6V
VEBO 6 \% VcEo 100 \% lc=25mA
Ic 3 A hre 2000 6000 15000 Vce=4V, Ic=1.5A
Icp 5 (PW<1ms, Du<50%) A Vce(sat) 1.1 15 \%
Ic=1.5A, 1B=3mA
I8 0.2 A VBE(Sat) 1.7 2.0 \Y,
4 (Ta=25°C) ton 0.5 Hs Vce=30V
Pt W
20 (Te=25°C) tstg 2.2 Hs Ic=1.5A
Tj 150 °C tf 0.9 us IB1=—IB2=3mMA
Tstg —40 to +150 °C fr 40 MHz Vce=12V, [e=—0.5A
m Equivalent circuit diagram Cob 30 PF Vee=10V, F1MHz
f T Ef lTl
1 5 8 12
ry r'y ry ry
R1 Rz
3 6 7 10
R1: 3kQ typ R2: 200Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) h  re-lc Characteristics (Typical) h  re-lc Temperature Characteristics (Typical)
5 20000 (Vee-2V) 20000 T (Veetv)
] §
//‘my‘{ S STy —— 10000 N 10000 \Z\C\
T
4 N \
g / 7 %74 5000 B 5000 §
¥ |~ % g
g’ - s ] Wi ) 29
© v - i 1000 £
2 , ] 500 500
V Vi A
1 ;/ V] ///
/ 100 100
00 1 2 3 4 5 6 %%3 005 0.1 05 1 5 56’.303 005 0.1 05 1 5
Vce (V) lc (A) lc (A)
Vce(sat)-Ic Temperature Characteristics (Typical) V  ce(sat)-Is Characteristics (Typical) | c-Vee Temperature Characteristics (Typical)
, (Ic / 18=1000) s s (VcE=4V)
/
// \ ¢ 75°C
2 // 2 ;
g c > s 25°C
] e ] g *fr”’” ~ s /
¢ e >\ ‘ :
T wsc 1 f / /ao
7l
0 0 0 |
05 1 5 0.1 05 1 5 10 50
Ic (A) I8 (MA) Vee (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
20 20 10 =
X s &
10 A
15
e N N
§ 5 e _ %7 s o
Z S > z S
e [T~ 210 NS &
® AN
5 Without Heatsink \
1 _
N\ o Single Pulse
\ 0.05 | Without Heatsink
0‘50 5 10 50 100 500 1000 ° 0 0 0 00 0 008 e
—4 5 L 15(
PW (mS) Ta (°C) ¢ s Y Ve V) %00
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SMA4032 o
With built-in flywheel diode External dimensions (B):*-SMA

Absolute maximum ratings (ra=25°c)  Electrical characteristics (Ta=25°C)
) . Specification . .
Symbol Ratings Unit Symbol PO typ TR Unit Conditions
VcBo 120 V IcBo 10 UA Vce=120V
Vceo 100 V lEBO 10 mA VEB=6V
VEBO 6 Vv Vceo 100 V lc=25mA
Ic 3 A hre 2000 6000 15000 Vce=4V, Ic=1.5A
Icp 5 (PW<1ms, Dus50%) A Vce(sat) 1.1 1.5 Vv
Ic=1.5A, IB=3mA
I8 0.2 A VBE(sat) 1.7 2.0 \%
IF 3 (PW=<0.5ms, Du<25%) A ton 0.5 Hs Vce=30V,
IFsm 5 (PW<10ms, Single pulse) A tstg 2.2 us Ic=1.5A,
VR 120 V tf 0.9 us IB1=—IB2=3MA
= 4 (Ta=25°C) W fr 40 MHz Vce=12V, [e=—0.5A
T 20 (Tc=25°C) Cob 30 pF Vee=10V, f=1MHz
Tj 150 °C ) )
T —40 to +150 oc e Diode for flyback voltage absorption (Ta=25°C)
. . o Specification . "
m Equivalent circuit diagram Symbol min P typ o Unit Conditions
VR 120 \% IR=10uA
3 3 ¢ 3 v i VF 16 v IF=1A
IR 10 UA VR=120V
5 8 trr 100 ns IF=+100mA
R1 R2|
R1: 3kQ typ R2: 200Q typ
== Characteristic curves
Ic-Vce Characteristics (Typical) h  re-lc Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
® A’ 20000 (Veezav) 20000 - (Vce=4V)
//Ju@/réf > /J;/L/ 10000 T 10000 751c1
4 < | 5000 N\ 5000 5 A\
DE / ol | ANA__fet %" A \
L il Z ) \
< L~ 3mA_L— /¢/ 5 // A
© g :& 1000 Emoo 7
2 ’ 500 / 500 }56“
% %%
1 4/ ///
/ 100 100
° T 2 5 205 005 01 05 5 oo o o5 5
Vce (V) lc (A) Ic (A)
Vce(sat)-Ic Temperature Characteristics (Typical) V  ce(sat)-I8 Characteristics (Typical) I c-Vee Temperature Characteristics (Typical)
, (Ic / 18=1000) s s (Vce=4v)
I I
/] |
/i | )
s? // <2 . 25C
; 5°C ; | —_
a 75“(:‘ ] iﬁ/ ‘\l jc=3al | || Z)/ /
s S CNmmels 2 &
o N il /g
il
0 0 0 |
0.5 1 5 0.1 05 1 5 10 50
Ic (A) I8 (MA) Vee (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
20 20 10 =
\\ s maa
10 A
15 Z; \
g s [ _ % ~ 1 & “"‘
=~ <
% ¥ L~ < 10 \%,% ;’0»5 NN
© AN
5 AN
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A\ Whhout Heasn
05 0 A g:gz newe
5 10 50 100 500 1000 40 0 50 100 150 3 5 10 50 100
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SMA4033
With built-in flywheel diode External dimensions (B):+-SMA

Absolute maximum ratings (Ta=25°c)  Electrical characteristics (Ta=25°C)
. . Specification . "
Symbol Ratings Unit Symbol Pl typ e Unit Conditions
Vceo 120 \% IcBo 10 HA Vce=120V
Vceo 100 \% IEBO 10 mA VEB=6V
VEBO 6 \% Vceo 100 \% lc=25mA
Ic 2 A hre 2000 6000 15000 Vce=4V, Ic=1A
Icp 4 (PW<1ms, Du<50%) A Vce(sat) 1.1 15 \%
Ic=1A, IB=2mA
IB 0.2 A V/BE(Sat) 1.7 2.0 \%
IF 2 (PW=0.5ms, Du<25%) A e Diode for flyback voltage absorption (Ta=25°C)
IFsm 4 (PW<10ms, Single pulse) A SoeC oo ‘ —
VR 120 V; Symbol i typ an Unit Conditions
= 4 (Ta=25°C) W VR 120 \Y IR=10uA
-
20 (Te=25°C) VF 1.8 \Y IF=1A
Tj 150 °C IR 10 HA VR=120V
Tstg —40to +150 °C trr 100 ns IF=+100mA
m Equivalent circuit diagram
4 9 10 11
1 5 8 12
R1 R2]
6 7
R1: 4kQ typ R2: 150Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) h  re-lc Characteristics (Typical) h  re-lc Temperature Characteristics (Typical)
4 10000 (Vee=4v) 10000 (Vce=4V)
5000 ——-HH— A =J <\>: 5000 i Y &
3] 3mA LY / \\ d \
s — // \
}“\‘;\7* 1000 1000 = / |
< oo T £ so0 \ w 500 1
E —== 5y 755 W
) ] 7&74,,,, [ | -
V/ V] %
1 1""/ 3 100// \“\‘
50 50 ‘\
/ W
o 17 20 20
1 4 0.02 0.05 0.1 0.5 1 4 0.02 005 0.1 0.5 1 4
Vee (V) Ic (A) Ic (A)
Vce(sat)-Ic Temperature Characteristics (Typical) V  ce(sat)-Is Characteristics (Typical) | c-VBe Temperature Characteristics (Typical)
3 (lc /A 18=1000) 5 (Ic=1A) . (Vce=4V)
I /2
ml/“w’ 5 %
/a8 N
& 11 Af§$
3 //] 2 \ z
: V4 1IN %
3] w N Te=105-d -
£ == > n = ///Aéj
== . yyaan
R/AAINi
\g/ / fa s
75°C
0 o o j// 2°c
0.2 1 4 0.1 0.5 1 2
le (A) I8 (MA) VBE (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
20 20 5 1]
AN
10 A\ “on, s \ %::
15 AN
= J N\ .
£ T R % R Sama
&Ll LAt % " \%\&% %0‘5 \\ \
i e -
© N\
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SMA5101

Absolute maximum ratings

N-channel

General purpose

External dimensions (B)-**SMA

(Ta=25°C) (Ta=25°C)
. . Specification . "
Symbol Ratings Unit Symbol PO typ TR Unit Conditions
Vbss 100 V V(BR)DSS 100 \Y ID=250pA, Ves=0V
Vess +20 \% less +500 nA Ves=+£20V
Ip +4 A IDss 250 UA Vps=100V, Ves=0V
ID(pulse) +8 (PW<1ms) A VTH 2.0 4.0 Vv Vbs=10V, Ip=250uA
Eas* 16 mJ Re(yfs) 1.1 1.7 S Vbs=10V, Ip=4A
Pr 4 (Ta=25°C, with all circuits operating, without heatsink) | W Rps(on) 0.50 0.60 Q Ves=10V, Ip=4A
28 (Tc=25°C,with all circuits operating, with infinite heatsink) | W Ciss 180 pF Vbs=25V, f=1.0MHz,
Bj-a |31.2 (Junction-Air, Ta=25°C, with all circuits operating) | °C/W Coss 82 pF Ves=0V
Bj—c | 4.46 (Junction-Case, Tc=25°C, with all circuits operating) |°C/W ton 40 ns Ip=4A, Vop=50V, Vs=10V,
Tch 150 °C toff 40 ns see Fig. 3 on page 16.
Tstg —40 to +150 °C Vsb 1.2 2.0 Vv Isp=4A, Ves=0V
*: Vpp=20V, L=1mH, Ip=5A, unclamped, see Fig. E on page 15. trr 250 ns Isp=£100mA
m Equivalent circuit diagram
2 4 9 11
1 5 8 12
3 6 7 10
== Characteristic curves
Ip-Vbs Characteristics (Typical) I p-Ves Characteristics (Typical) R bps(on)-Io Characteristics (Typical)
. ; . ‘ (}/DS=10V) o8 (Ves=10V)
Tov 'rc=4‘m°c 7
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/ |
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SMA5102

Absolute maximum ratings

N-channel
With built-in flywheel diode

Electrical characteristics

External dimensions (B)::*SMA

(Ta=25°C) (Ta=25°C)
. . Specification . o
Symbol Ratings Uni Symbol i typ o Unit Conditions
Vbss 100 \Y V(BR)DSS 100 \ ID=250pA, Ves=0V
Vaess +20 \Y less +500 nA Ves=+20V
Ip +4 A Ipss 250 UA Vbs=100V, Ves=0V
ID(pulse) +8 (PW<1ms) A VTH 2.0 4.0 \% Vbs=10V, Ip=250uA
Eas* 16 mJ Re(yfs) 1.1 1.7 S Vbs=10V, Ip=4A
IF 4 (PW<0.5ms, Du<25%) A RDbs(ON) 0.50 0.60 Q Ves=10V, Ip=4A
IFsm 8 (PW<10ms, Single pulse) A Ciss 180 pF Vbs=25V, f=1.0MHz,
VR 120 \Y Coss 82 pF Ves=0V
pr 4 (Ta=25°C, with all circuits operating, without heatsink) | W ton 40 ns Ib=4A, Vop=50V, Ves=10V,
28 (Tc=25°C,with all circuits operating, with infinite heatsink) | W toff 40 ns see Fig. 3 on page 16.
Bj-a |31.2 (Junction-Air, Ta=25°C, with all circuits operating) |°C/W VsD 1.2 2.0 \% Isp=4A, Ves=0V
Bj—c | 4.46 (Junction-Case, Tc=25°C, with all circuits operating) |°C/W trr 250 ns Isp=+100mA
Tch 150 °C ) )
Tstg —40 to +150 o e Diode for flyback voltage absorption
* - Vo= _ _ : Specification . "
1 Vop=20V, L=1mH, Ip=5A, unclamped, see Fig. E on page 15. Symbol min Dectlylga max Unit Conditions
VR 120 \Y IR=10LA
2 3 4 9 10 11 VF 1.0 1.2 \Y IF=1A
f IR 10 LA VR=120V
o o trr 100 ns IF=+100mA
1 (5D 5 (=9 8 (b 12 (ki
6 7
== Characteristic curves
Ip-Vos Characteristics (Typical) | p-Ves Characteristics (Typical) R bson)-lo Characteristics (Typical)
(Vbs=10V) Vps=10V)
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N-channel + P-channel

SMA5103

H-bridge External dimensions (B)-*-SMA
Absolute maximum ratings (Ta=25°C)

Symbol N channel Ranes P channel Unit
Vbss 60 —60 \%
Vass +20 F20 \%
Ip +5 ¥4 A
ID(pulse) +10 (PW<1ms) F8 (PW<1ms) A
Eas* 2 — mJ
= 4 (Ta=25°C, with all circuits operating, without heatsink) W
28 (Tc=25°C,with all circuits operating, with infinite heatsink) w

Oj-a 31.2 (Junction-Air, Ta=25°C, with all circuits operating) °C/IW

Bj— 4.46 (Junction-Case, Tc=25°C, with all circuits operating) °C/W
Tch 150 °C
Tstg —40 to +150 °C

*: Vop=20V, L=1mH, Ib=2A, unclamped, see Fig. E on page 15.

m Equivalent circuit diagram

10 7
Pch 12 D_Q:%) (%:r@ 8
11 9
2 EA
’
3 6

Nch 1

mmm Characteristic curves

Ip-Vps Characteristics (Typical) I p-Ves Characteristics (Typical)
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4
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Electrical characteristics

SMA5103

(Ta=25°C)
N channel P channel
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
V(BR)DSS 60 \Y ID=250pA, Ves=0V —-60 \Y Ip=—250pA, Ves=0V
lss +500 nA Ves=+20V F500 nA Ves=F20V
Ipss 250 UA Vbs=60V, Ves=0V -250 HA Vbs=-60V, Ves=0V
VTH 2.0 4.0 Vv Vps=10V, Ip=250uA -2.0 -4.0 Vbs=-10V, Ip=—250uA
Re(yfs) 2.2 3.3 S Vbs=10V, Ip=5A 1.6 2.2 S Vbs=-10V, Ip=—4A
Rps(on) 0.17 0.22 Q Ves=10V, Ib=5A 0.38 0.55 Ves=-10V, Ip=—4A
Ciss 300 pF Vps=25V, f=1.0MHz, 270 pF Vps=-25V, f=1.0MHz,
Coss 160 pF Ves=0V 170 pF Ves=0V
ton 35 ns Ip=5A, Vob=30V, Ves=10V, 60 ns Ip=—4A, Vop=-30V, Ves=-10V,
toff 35 ns see Fig. 3 on page 16. 60 ns see Fig. 4 on page 16.
Vsb 1.1 1.5 Vv Isb=5A, Ves=0V —4.4 -5.5 Vv Isp=—4A, Ves=0V
trr 140 ns Isb=100mA 150 ns Isb=F100mA
s (C N 3.8 C T 1S TiC (U ©:S 1 —
Reyfs)-Ibo Characteristics (Typical) Safe Operating Area (SOA)
N-ch Vbs=10V. P-ch (Vbs=—10V) N-ch (Tc=25°C
10 ° T 7 1
A 0 {FoBE 'm:x i 2 o
s A g /; % s Otz \@\«‘9 NG
~ 1A ::’:TV < |
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0.08 05 1 5 10 - - = - — 0.5 1 5 10 50 100
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Ibr-Vsp Characteristics (Typical) P 1-Ta Characteristics
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— 30
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SMA5104

3-phas

N-channel + P-channel

e motor drive

Absolute maximum ratings (Ta=25°C)
Symbol N channel Ranes P channel Unit
Vbss 60 —60 \%
Vass +20 F20 \%
Ip +5 T4 A
ID(pulse) +10 (PW<1ms) F8 (PW<1ms) A
Eas* 2 — mJ
= 4 (Ta=25°C, with all circuits operating, without heatsink) W

28 (Tc=25°C,with all circuits operating, with infinite heatsink) w
Bia 31.2 (Junction-Air, Ta=25°C, with all circuits operating) °C/IW
Bj-c 4.46 (Junction-Case, Tc=25°C, with all circuits operating) °C/W
Tch 150 °C
Tstg —-40 to +150 °C

*: Vop=20V, L=1mH, Ib=2A, unclamped, see Fig. E on page 15.

m Equivalent circuit diagram

Pch 20—g
Oﬂi:»—oa‘
Nch 4o@r eo—@r

1
)

80@9

o
5 12

10

mmm Characteristic curves

External dimensions (B)::*SMA

Ip-Vps Characteristics (Typical) I p-Ves Characteristics (Typical)
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SMA5104

Electrical characteristics (Ta=25°C)
N channel P channel
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
V(BR)DSS 60 \Y ID=250pA, Ves=0V —-60 \Y Ip=—250pA, Ves=0V
less +500 nA Ves=+20V F500 nA Ves=F20V
Ipss 250 UA Vbs=60V, Ves=0V -250 HA Vbs=-60V, Ves=0V
VTH 2.0 4.0 Vv Vps=10V, Ip=250uA -2.0 -4.0 \Y Vbs=-10V, Ip=—250uA
Re(yfs) 2.2 3.3 S Vbs=10V, Ip=5A 1.6 2.2 S Vbs=-10V, Ip=—4A
Rps(on) 0.17 0.22 Q Ves=10V, Ib=5A 0.38 0.55 Q Ves=-10V, Ip=—4A
Ciss 300 pF Vps=25V, f=1.0MHz, 270 pF Vps=-25V, f=1.0MHz,
Coss 160 pF Ves=0V 170 pF Ves=0V
ton 35 ns Ip=5A, Vpp=30V, Ves=10V, 60 ns Ip=—4A, Vop=-30V, Ves=-10V,
toff 35 ns see Fig. 3 on page 16. 60 ns see Fig. 4 on page 16.
Vsb 1.1 1.5 Vv Isb=5A, Ves=0V —4.4 -5.5 Vv Isp=—4A, Ves=0V
trr 140 ns Isb=100mA 150 ns Isb=F100mA
s (C N 3.8 C T 1S TiC (U ©:S 1 —
Reyfs)-Ibo Characteristics (Typical) Safe Operating Area (SOA)
0 N-ch VDs=10V) . P-ch (Vos=—10V) i ‘ - N-ch (TC:25‘°C
7 -1l T ¥ i cH
5 % A i & L i
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Ibr-Vsp Characteristics (Typical) P 1-Ta Characteristics
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10 -8 30
/ With Silicone Grease
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8 / All Circuits Operating
-6
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g 0V % -4 / %’15 X %
2 . i o / a (v%?
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SMA5105 o
With built-in flywheel diode External dimensions (B)*-SMA

Absolute maximum ratings (Ta=25°c) Electrical characteristics (Ta=25°C)
Symbol Ratings Unit Symbol i Sject')f/lgatlon % Unit Conditions
Vbss 100 \% V(BR)DSS 100 \Y Ib=250pA, Ves=0V
VGss +10 \% less +500 nA Ves=+10V
Ip +5 A Ipss 250 UA Vbs=100V, Ves=0V
ID(pulse) +10 (PW<1ms) A VTH 1.0 2.0 \% Vps=10V, Ip=250uA
Eas* 32 mJ Re(yfs) 3.1 45 S Vps=10V, Ip=5A
IF 5 (PW<0.5ms, Du<25%) A Ros(oN) 0.27 0.30 Q Ves=10V, Ib=2.5A
IFsm 10 (PW<10ms, Single pulse) A 0.38 0.41 Q Ves=4V, Ib=2.5A
VR 120 \Y Ciss 470 pF Vbs=25V, f=1.0MHz,
pr 4 (Ta=25°C, with all circuits operating, without heatsink)| W Coss 130 pF Ves=0V
28 (Tc=25°C,with all circuits operating, with infinite heatsink)| W ton 70 ns Ib=5A, Vop=50V, Ves=5V,
Bi-a |31.2 (Junction-Air, Ta=25°C, with all circuits operating)| °C/W toff 50 ns see Fig. 3 on page 16.
Bj—c | 4.46 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W Vsb 1.2 2.0 \% Isb=5A, Ves=0V
Tch 150 °C trr 330 ns Isp=+100mA
Tstg —401t0 +150 C_ e Diode for flyback voltage absorption (1 circuit)
*: Vpp=20V, L=2mH, Ib=5A, unclamped, see Fig. E on page 15. ST . »
m Equivalent circuit diagram Symbol min typ DS ont Conditions
. 3 4 s 10 1 VR 120 \% IR=10A
Q - T 5 Q Q - T 5 ? VF 1.0 1.2 \% IF=1A
pe ree IR 10 UA VR=120V
1 (5% 5 (=9 & (&9 12 (i trr 100 ns IF=£100mA
: :
= Characteristic curves
Ip-Vos Characteristics (Typical) | p-Ves Characteristics (Typical) R bson)-lo Characteristics (Typical)
(Vbs=10V)
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o 2 4 6 8 10 0 1 2.3 4 5 0 1 2 3 4 5 6 7 8 9 10
Vos (V) Ves (V) o (A)
Refs)-Io Characteristics (Typical) R bs(oon)-Tc Characteristics (Typical) Capacitance-V  ps Characteristics (Typical)
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SMA5106

Absolute maximum ratings

N-channel
With built-in flywheel diode

External dimensions (B)-**SMA

(ra=25°c)Electrical characteristics (Ta=25°C)
. . Specification . "

Symbol Ratings Unit Symbol i typ oK Unit Conditions
Vbss 100 \Y V(BR)DSS 100 \ ID=250pA, Ves=0V
VaGss +10 \Y less +500 nA Ves=x10V

Ip +4 A Ipss 250 UA Vbs=100V, Ves=0V
ID(pulse) +8 (PW<1ms) A VTH 1.0 2.0 Vv Vbs=10V, Ip=250uA
Eas* 16 mJ Re(yfs) 1.1 1.7 S Vbs=10V, Ip=4A
IF 4 (PW<0.5ms, Du<25%) A R 0.47 0.55 Q Ves=10V, Ip=2A
DS(ON
IFsm 8 (PW<10ms, Single pulse) A ) 0.60 0.78 Q Ves=4V, Ib=2A
VR 120 \% Ciss 230 pF Vps=25V, f=1.0MHz,
pr 4 (Ta=25°C, with all circuits operating, without heatsink) | W Coss 60 pF Ves=0V
28 (Tc=25°C,with all circuits operating, with infinite heatsink) | W ton 60 ns Ib=4A, Vop=50V, Ves=10V,
Bi-a |31.2 (Junction-Air, Ta=25°C, with all circuits operating)| °C/W toff 50 ns see Fig. 3 on page 16.
Bj—c | 4.46 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W VsD 1.2 2.0 \% Isp=4A, Ves=0V
Tch 150 °C trr 250 ns Isp=+100mA
Tst —40 to +150 °C . .
S'9 e Diode for flyback voltage absorption
*: Vop=20V, L=1mH, Ip=5A, unclamped, see Fig. E on page 15. T
Symbol Specification Unit Conditions
m Equivalent circuit diagram nin typ DS
VR 120 \% IR=10uA
2 3 4 9 10 11
° T Q Q T ? VF 1.0 1.2 Vv IF=1A
He He IR 10 UA VR=120V
1 (5D 5 (& 8 (43 12 (K trr 100 ns IF=£100mA
6 7
== Characteristic curves
Ip-Vps Characteristics (Typical) I p-Ves Characteristics (Typical) R bs(on)-Ip Characteristics (Typical)
s —~ . 77 (Vbs=10V) 08
; o7 11 /
7 11/
R // ssv—] . l{l / 06 Vos=aV.
2 ° : ; I & B
< | < Te=—40°C——] = T Vosv_
o4 / ; i i’ 4 L 50 % 0.4 [T —
3 //// 3.5\}/* 3 /A 25°C €
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iy i : Y,
0 \ o 0
0 2 4 6 8 10 0 2 4 6 8 0 1 2 3 4 5 6 7 8
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7 12 700 T
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: al 10 ¥ ~ \ Ciss
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. . - (e o
FH+FE===== t N |
B 12 (puse mex 17 | %xti With Silicone Grease
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R {/ ';6 S \% All Circuits Operating
< ~ s 4,
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SMA5112

N-channel
3-phase DC motor 100V AC direct drive

External dimensions (B)::*SMA

Absolute maximum ratings (ta=25°C)  Electrical characteristics (Ta=25°C)
Symbol Ratings Unit Symbol i S3ect|)fl|rc):at|on an Unit Conditions
Vbss 250 Vv V(BR)DSS 250 \% Ip=100pA, Ves=0V
Vess +20 \% less +100 nA Ves=+20V
Ip +7 A Ipss 100 UA Vbs=250V, Ves=0V
ID(pulse) +15 (PW<1ms, Du<1%) A VTH 2.0 4.0 \% Vbps=10V, Ip=1mA
EAs* 55 mJ Re(yfs) 2.5 5.0 S Vps=10V, Ip=3.5A
4 (Ta=25°C, with all circuits operating, without heatsink) | W RDps(oN) 0.4 0.5 Q Ves=10V, Ib=3.5A
PT 35 (Tc=25°C,with all circuits operating, with infinite heatsink) | W Ciss 450 pF Vbs=10V, f=1.0MHz,
Bj-a |31.2 (Junction-Air, Ta=25°C, with all circuits operating)| °C/W Coss 280 pF Ves=0V
Bjc |3.57 (Junction-Case, Tc=25°C, with all circuits operating) | °C/W td(on) 20 ns ID=3.5A,
Tch 150 °C tr 30 ns Vop=100V,
Tstg —40 to +150 °C td(off) 55 ns RL=28.6Q, Ves=10V,
* 1 Vpp=25V, L=2.0mH, Ip=7A, unclamped, Re=50Q, see Fig. E on page 15. tf 75 ns see Fig. 3 on page 16.
Vsp 1.0 1.5 \Y Isb=7A, Ves=0V
m Equivalent circuit diagram trr 600 ns Isp=£100mA

1
o
2oﬁ' soﬁ' 9
—04 —06 1
5 1

mmm Characteristic curves

Ip-Vos Characteristics (Typical)
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i e
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0 —
0 2 4 6 8 10
Vos (V)

Refs)-Io Characteristics (Typical)

(Vos=10V)
10
==
° R AT L
5 1
~ 5%
0
>
1]
24
1
/
0.5
03
005 0.1 05 1 57
b (A)
Ibr-Vsp Characteristics (Typical)
7 J
: |
5
«
s

2 Ves=0V
5.10V

Vsp (V) :

p-Ves Characteristics (Typical)

; (Vps=10V)
6
5
< 4
o
-3
2 /]
IS
S
Sl ¢
0
2 4
Vaes (V)
R bs(oon)-Tc Characteristics (Typical)
<|D:3A5A )
Ves=10V.
1.0
08
9; 0.6
g /
2 1
x 0.4
//
|
Il
027
0
-40 0 50 100 150
Tc (°C)
Safe Operating Area (SOA)
» (Tc=25°C)
[ To_{pulse)_max ‘
10 9
s
5 7%,
/').v
G
g Ros (on) LIMITED \\S‘O,
1
2
0.5
0.1
0.05
3 5 10 50 100 500
Vbs (V)

R bson)-lo Characteristics (Typical)

(Ves=10V)

Capacitance-V

0 1 2 3 4 5 6 7

ps Characteristics (Typical)

( Ves=0V )
2000 f=1MHz
1000
X,
500 Ciss —]|
5 \
8 100 oss——1
2
8
S50
g
I+
° \\
10, t
\
S
5
Cr‘
2
0 10 20 30 40 50
Vos (V)
P 1-Ta Characteristics
40
With Silicone Grease
35 Natural Cooling
All Circuits Operating
30
— 25
“,
g 20 /0’/0,
&
15 &
N
10
5 without Heatsink
0 \\
0 50 100 150
Ta (°C)



SMA5114
With built-in flywheel diode External dimensions (B)::-SMA

Absolute maximum ratings (ta=25°c) Electrical characteristics (Ta=25°C)
. . Specification . "

Symbol Ratings Unit Symbol i typ TR Unit Conditions
\Vbss 60 \% V(BR)DSS 60 V Ip=100pA, Ves=0V
Vass +20 \Y less +10 UA Ves=+20V

Ip +3 A Ipss 100 UA Vbs=60V, Ves=0V
ID(pulse) +6 (PW<1ms, Du<1%) A VTH 1.0 25 Vv Vbs=10V, Ip=250uA
Eas* 6.8 mJ Re(yfs) 1.0 2.3 S Vbs=10V, Ip=1.0A
las 3 A R 0.20 0.25 Q Ves=10V, Ip=1.0A
= 4 (Ta=25°C, with all circuits operating, without heatsink) | W pSOEN 0.25 0.30 Q Ves=4V, Ib=1.0A
T ks ((Tc=25°C,with all circuits operating, with infinite heatsink) | W Ciss 170 pF Vbs=10V,
Bj-a |31.2 (Junction-Air, Ta=25°C, with all circuits operating) [°C/W Coss 130 pF f=1.0MHz,
Bj—c |4.46 (Junction-Case, Tc=25°C, with all circuits operating) [°C/W Crss 20 pF Ves=0V
Tch 150 °C td(on) 80 ns Ip=1A,
Tstg —40 to +150 °C tr 170 ns Vop=30V,
*: Vop=20V, L=1mH, I.=3A, unclamped, see Fig. E on page 15. td(off) 330 ns RL=30Q, Ves=5V,
tf 150 ns see Fig. 3 on page 16.
m Equivalent circuit diagram Vsp 1.0 15 Y Isp=3A, Ves=0V
trr 80 ns Isp=+100mA
2 3 4 9 10 11 . .
o % 9 0 9 9 e Diode for flyback voltage absorption
e e Specification . L
= = = = Symbol i typ TN Unit Conditions
10@ 5 8 >12 VR 120 v IR=10pA
VF 1.0 1.2 Vv IF=1A
é é IR 10 UA VR=120V
trr 100 ns IF=£100mA
== Characteristic curves
Ip-Vps Characteristics (Typical) I p-Ves Characteristics (Typical) R bs(on)-Ip Characteristics (Typical)
(Vos=10V)
3 T 3 05
Il v \
3.4v
/,.——— 04
2 , 2 —
2 ’ / sav | || = / S o3 R ————— |
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I N - . é 02 L0
W | '
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0 0 ‘ 0
0 2 4 6 8 10 0 1 3 4 5 0 1 2 3
Vos (V) Ves (V) o (A)
Refs)-Io Characteristics (Typical) R bs(on)-Tc Characteristics (Typical) Capacitance-V  ps Characteristics (Typical)
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SMA5117
3-phase DC motor 100V AC direct drive External dimensions (B):*- SMA

Absolute maximum ratings (Ta=25°c) ~ Electrical characteristics (Ta=25°C)
Symbol Ratings Unit Symbol i S)ectl)f;rc):atlon an Unit Conditions
Vbss 250 Vv V(BR)DSS 250 \% Ip=100pA, Ves=0V
Vess +20 \% less +100 nA Ves=+20V
Ip +7 A Ipss 100 UA Vbs=250V, Ves=0V
ID(pulse) +15 (PW<1ms, Du<1%) A VTH 2.0 4.0 \% Vbps=10V, Ip=1mA
EAs* 120 mJ Re(yfs) 4.5 6.5 S Vps=10V, Ip=3.5A
4 (Ta=25°C, with all circuits operating, without heatsink) | W RDps(oN) 0.2 0.25 Q Ves=10V, Ib=3.5A
PT 35 (Tc=25°C,with all circuits operating, with infinite heatsink) | W Ciss 850 pF Vbs=10V,
Bj-a |31.2 (Junction-Air, Ta=25°C, with all circuits operating) |°C/W Coss 550 pF f=1.0MHz,
Bj—c | 3.57 (Junction-Case, Tc=25°C, with all circuits operating) |°C/W Crss 250 pF Ves=0V
Tch 150 °C td(on) 20 ns Ip=3.5A,
Tstg —40 to +150 °C tr 25 ns Vop=100V,
* 1 Vpp=25V, L=4.4mH, Ip=7A, unclamped, Re=50Q, see Fig. E on page 15. td(off) 90 ns R1=28.6Q, Ves=10V,
tf 70 ns see Fig. 3 on page 16.
m Equivalent circuit diagram Vsp 11 15 \ IsD=7A, Ves=0V
trr 85 ns Isp=3.5A, Ves=0V, dildt=100A/ s
5
—4 —4
2 o—@ 80—@' 9
—o04 —06 n
— ’_'.
308 70 B0
(o)
5 12

mmm Characteristic curves

Ip-Vos Characteristics (Typical) | p-Ves Characteristics (Typical) R bson)-lo Characteristics (Typical)
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SMA6010 [
3-phase motor drive External dimensions (B)-+*SMA

Absolute maximum ratings (Ta=25°C)
Symbol NPN Raling: PNP Unit
Vceo 60 —60 \%
Vceo 60 —60 \%
VEBO 6 -6 \%
Ic 4 -4 A
Icp 6 (PW<1ms, Dus50%) -6 (PW<1ms, Du<50%) A
[ 0.5 -0.5 A
4 (Ta=25°C)

Pr 20 (Tc=25°C) W
T 150 °C
Tstg —40 to +150 °C

Bi—c 6.25 °C/W

m Equivalent circuit diagram

1
7
Rs Ra
2 8 9
3 7 10
4 6 11
Rt Rz
5 12
R1: 3kQ typ R2: 200Q typ Rs3: 2kQ typ Ra: 150Q typ

= Characteristic curves

Ic-Vce Characteristics (Typical) I c-VBe Temperature Characteristics (Typical)
NPN PNP NPN (Vee=4v)
6 T T -6 — 6
1824.0mA :ﬂ: 18=—-2.2mA /, 8mA_}—1 1L
f | ‘12 ‘A 5 l
_ —12ma_|
o / e Il
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B o] T e . i
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2 -2 2 ‘Zb /
- I
1 Iy / /c(»)
] ?
0 oI 0 \
0 2 4 6 0 2 4 6 0 1 2 3
Vee (V) Vce (V) Vee (V)
hre-lc Characteristics (Typical)
NPN VCE=4V) PNP (Vce=—4V) PNP (Vce=-4V)
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SMAG6010

Electrical characteristics (Ta=25°C)
NPN PNP
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
IcBo 10 UA Vce=60V -10 HA Vce=—60V
IEBO 10 mA VEB=6V -10 mA VEB=—6V
VcEo 60 \% Ilc=10mA -60 \Y lc=—20mA
hre 2000 5000 12000 Vce=4V, Ic=3A 2000 5000 12000 Vce=—4V, lc=-3A
Vee(sat L5 v Ic=3A, le=6mA L v lc=—3A, Is=—6mMA
VBE(Sat) 2.0 Y, -2.0 \Y,
VFEC 1.8 Vv IFEC=1A -1.8 \% IFEc=—1A
ton 1.0 Ls Vee=30V, 0.4 s Vee=-30V,
tstg 4.0 us Ic=3A, 0.8 us lc==3A,
tf 15 us IB1=—IB2=10mMA 0.6 us IB1=—IB2=—10MA
fr 75 MHz Vce=12V, le=-0.1A 200 MHz Vce=-12V, Ie=0.2A
Cob 50 pF Vce=10V, f=1MHz 75 pF Vcee=-10V, f=1MHz

Vce(sat)-18 Characteristics (Typical) Bj-a-PW Characteristics
NPN PNP 20
3 -3
|
\\ 0
o
2 - 2 =
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Vce(sat)-Ic Temperature Characteristics (Typical) PT1-Ta Characteristics
. NPN ¢/ 1s=1000) PNP (¢ /18=1000) 0
I -
Jo] \\
/.8
i : .
s of 11/ s %,
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S I\/IA6O 1 q PNP + NPN Darlington
3-phase motor drive External dimensions (B)-+-SMA

Absolute maximum ratings (Ta=25°C)
Symbol NPN Raling: PNP Unit
VcBo 60 —-60 \Y
VcEo 60 —-60 \Y
VEBO 6 ) \

Ic 2 -2 A
Icp 3 (PW<1ms, Dus50%) -3 (PW<1ms, Du<50%) A
[ 0.5 -0.5 A
4 (Ta=25°C)
Pr 20 (Tc=25°C) W
T 150 °C
Tstg —40 to +150 °C
Bi-c 6.25 °C/W
m Equivalent circuit diagram
R1 R2 1?
2 8 9
3 7 10
4 6 11
R3
5 12
R1: 4kQ typ R2: 100Q typ Rs: 3kQ typ

= Characteristic curves

Ic-Vce Characteristics (Typical) I c-VBe Temperature Characteristics (Typical)
NPN PNP NPN (Vce=4V)
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hre-lc Characteristics (Typical)
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SMA6014

Electrical characteristics (Ta=25°C)
NPN PNP
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
IcBo 10 UA Vce=60V -10 HA Vce=—60V
lEBO 10 UA VEB=6V -5 mA VeB=—6V
VcEo 60 \% Ilc=10mA -60 \Y lc=—10mA
hre 1500 4000 10000 Vce=4V, Ic=1A 2000 4000 10000 Vce=—4V, Ic=—1A
Vee(sat L5 v lc=1A, le=2mA L v lc=—1A, Is=—2mA
VBE(Sat) 2.2 Y, -2.2 \Y,
VFEC — \% -1.8 \% IFEC=—1A
trr — us 3.0 us IFEC=£100mMA
ton 0.7 us Vce=30V, 0.4 us Vce=-30V,
tstg 5.0 us Ic=1A, 1.0 us lc=—1A,
tf 3.0 us IB1=—IB2=2MA 0.4 us IB1=—IB2=—2mMA
fr 20 MHz Vce=12V, le=—1A 100 MHz Vce=-12V, [e=0.1A
Cob 45 pF Vce=10V, f=1MHz 30 pF Vee=-10V, f=1MHz

Vce(sat)-1s Characteristics (Typical) Bj-a-PW Characteristics
NPN PNP -
) 4 (le=-14) 2 NPN
\ 10
l <) O
S -2 2 =
s = gl o of o] 5
= \ i BT 2 A
§ . N c=2 & \ o LA
=~ ~ ] le=1A w AN o ~
" e ¢ \ 1 ]
> -1 @
1
0 0 0.5
0.1 05 1 5 10 -0.1 -0.5 -1 -3 1 5 10 50 100 500 1000
I8 (MA) I8 (MA) PW (mS)
Vce(sat)-Ic Temperature Characteristics (Typical)
, NPN  (ic /18=1000) . PNP  (ic/18=1000) " PNP
I 10
///
s i -2 '/ S s LA
g 30°C_ § l' a 7
~1 I = o _30°C 74 L
= > = :
I — 75°C 0 et @
e e 25°C 175 :_Z; ==
1/
0 0 05
o5 i 3 02 05 1 3 02 05 1 5 10 50 100 5001000
Ic (A) Ic (A) PW (mS)
Safe Operating Area (SOA) Pt-Ta Characteristics
. NPN . PNP .
2
ol &
&, = NG, 2»7&&777’
3 = q 15 AN
1 \ -1 \
\\\ \ < %6
~05 ~ 05 2 5
< < - \%
L L a %
b
N\
5| N\
0.1 -0.1 Without Heatsink
Single Pul:
0.05 |t Heasin ~0.05 | witiout Heatink N\
Ta=25°C Ta=25°C
003 5 0 50 100 I ra— “10 50 100 —40 0 50 100 150
Vce (V) Vce (V) Ta (°C)
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SMAG6511

PNP + NPN Darlington

Stepper motor driver with
dual supply voltage switch

External dimensions (B)::*SMA

Absolute maximum ratings (Ta=25°C)
Ratings .
Symbol NPN 9 PNP Unit
Vceo 100+15 —60 \%
Vceo 100+15 —60 \%
VEBO 6 -6 \%
Icp 1.5 -3 A
IB 0.5 -0.5 A
4 (Ta=25°C)
PT W
20 (Tc=25°C)
Tj 150 °C
Tstg —40 to +150 °C
m Equivalent circuit diagram
12
R3 R4
10
11
2 4 7 9
1 73 6 8
° QI’{
Iz
5
R1: 3.5kQ typ R2: 200Q typ R3: 4kQ typ Ra4: 100Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) I c-VBe Temperature Characteristics (Typical)
NPN PNP NPN (Vce=4V)
Tl T T T T = /// /
) —1.2mA
— 4 L—T" | -ioma /]
2 3mA -] - T T Toom || ) i
- L S i}
3 — z /d e 3 /1]
E p AmEEEST : /]
] - LT | —0.4mA /
1 02mA | | -1 g 1
=" T 7// /
i)
YAV
0 ,1 2 3 4 5 6 no -1 -2 -3 -4 -5 -6 00 1 2 3
Vee (V) Vce (V) Vee (V)
hre-lc Characteristics (Typical)
20000 NPN (Vce=4V) 5000 PNP (Vce=—4V) N PNP (VcE=—4V)
DT
10000 ";;X //_’(yp\,x / /
5000 //
A // 1000 -2 Virk
A ~
£ 1000 // i s00 i’ el A /1] /
500 - / /
2kl h A
d 100? "/’7\/ of
100 LfS
. i L/ J£) /‘(
003 005 01 05 1 3 65 005 o1 05 1 3 % ey — =
Ic (A) lc (A) Vee (V)
hre-Ic Temperature Characteristics (Typical)
20000 NPN (Vce=4V) 10000 FTNF" VcE=—4V)
75°C
10000 X 5000 25°C o
5000 § \ % 5 ,::’-\
Gsﬂ af << W
500 5 500 £
/1
Pq
100 100
58.03 005 01 05 1 3 §8_02 -0.05 -0.1 -0.5 -1 -3
lc (A) Ic (A)




SMAG511

Electrical characteristics (Ta=25°C)
NPN PNP
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
IcBo 10 UA Vce=85V -10 HA Vce=—60V
lEBO 5 mA VEB=6V -10 mA VeB=—6V
Vceo 85 100 115 Vv Ic=10mA -60 \% lc=—10mA
hre 2000 Vce=4V, Ic=1A 2000 Vce=—4V, Ic=-1A
Vce(sat) 1.5 Vv Ic=1A, I1B=2mA -15 \% lc=—1A, IB=—2mA

Vce(sat)-1s Characteristics (Typical) B-a-PW Characteristics
NPN PNP (Ic=—1A) NPN
3 -3 20
10
< 2 S 2T 4 ) =
°
< < a1 ”a( 2
8 § — ‘ 9
~ N . ~ N =
w Je= w \ I~ T ©
s - I 3 T &
1 Je= -1
0 0
01 05 1 5 10 50 100 01 -05 -1 -5 11 5 10 50 100 500 1000
I8 (MA) I8 (MA) PW (mS)
Vce(sat)-Ic Temperature Characteristics (Typical)
NPN (1 /1s=1000) s PNP  (1c/15=1000) 2 PNP
3 -
Ji 10
///
=2 -2 = Py
g = o o el
w 5°C E °C Z4 =
S g u ze e 2 i3
1 _Tizja_.c-— —=— > g 75:C ] /::; ®
1 Jusc 5C 1l
0.5
(()).3 05 1 3 90 2 0.5 -1 -3 02 o 0 50 100 00
Ic (A) Ic (A) PW (mS)
Safe Operating Area (SOA) PT-Ta Characteristics
NPN PNP
1.5] ‘1‘ -5 ‘ 20
\
1 . i 3 ! N\
7
\ NI IS G
Vg N\ lisie—1 ol 1111 15
0 o N\ \’zm \\
%, %
- mm < 2
< < AN N \%
[$) kS} \ \ & \%
L -0.5 Q@
d N1
0.1 5 AN
Without Heatsink
0.05|Single Puise Single Pulse AN
Without Heatsink Without Heatsink \
0.0 Ta=25°C 01 Ta=25°C 0
3 5 10 100 200 -3 -5 -10 _50 ~100 —40 0 50 ) 100 150
Ve (V) Vce (V) Ta (°C)
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SMAG6512

Absolute maximum ratings

PNP + NPN Darlington

Stepper motor driver with
dual supply voltage switch

External dimensions (B)::-SMA

(Ta=25°C)
Ratings .
Symbol NPN PNP Unit
Vceo 6010 —60 \%
Vceo 6010 —60 \%
VEBO 6 -6 \%
Icp 1.5 -3 A
IB 0.5 -0.5 A
4 (Ta=25°C)
PT W
20 (Tc=25°C)
Tj 150 °C
Tstg —40 to +150 °C
m Equivalent circuit diagram
12
R3 R4
10
11
2 4 7 9
1 73 6 8
° Cl’{
s
5
R1: 4kQ typ R2: 150Q typ Rs: 4kQ typ Ra: 100Q typ
== Characteristic curves
Ic-Vce Characteristics (Typical) I c-VBe Temperature Characteristics (Typical)
. NPN PNP . NPN (Vce=4V)
S 5/.5 ok
/ /> lilm* 5 ”’s by _12mA /
< » h LT _1.0mA
2 S ; s e ) T _0.8mA ) /i /
7l .40 ] /
_ / — . el —0.6mA [T Te125°C I
< 2, | g H 11
2 2 T | T o T wc ]
- L1 | | | oama } }
: . i T e f
—0.3mA o l
= T AL
I
o1 0 0
0 1 2 3 4 5 6 0 -1 -2 -3 —4 -5 6 0 1 > 3
Vce (V) Vce (V) Vee (V)
hre-lc Characteristics (Typical)
20000 NPN VCE=4V) w000 PNP (Vce=—4V) S PNP (Vce=—4V)
10000 Tor /
5000 ,'g¥ /’/’\x /
A N 1
4 ad 1000 -2 [/
1000 7 @ /
o & 500 5 e [ /1]
500 <= =
%% a4 4 /17
A
100 100? vilA ;’/
50 I 1o/
30 50l 0 V. ‘
0.02 0.0 1 0.5 -0.02 —0.05 -0.1 -05 -1 -3 0 -1 -2 -3
Ic (A) Ic (A) Vee (V)
hre-Ic Temperature Characteristics (Typical)
20000 NPN VcE=4V) 10000 P}NP1 (VcE=—4V)
10000 25°C;
~ 5000 'S L
5000 N NN
\ % PRz
A A
200
/ o ‘\.I w 1000 7 A
I I ““I‘ = 500 /,-:0"
/ \
%
100
50 100
30
0.02 005 0.1 05 1 3 5802 005 —o1 05 1 T
lc (A) Ic (A)




SMAG512

Electrical characteristics (Ta=25°C)
NPN PNP
Symbol Specification . » Specification . »
- Unit Conditions - Unit Conditions
min typ max min typ max
IcBo 10 UA Vee=50V -10 HA Vce=—60V
lEBO 5 mA VEB=6V -5 mA VeB=—6V
Vceo 50 60 70 \% Ic=10mA -60 \% lc=—10mA
hre 2000 Vce=4V, Ic=1A 2000 Vce=—4V, Ic=-1A
Vce(sat) 1.5 Vv Ic=1A, I1B=2mA -15 \% lc=—1A, IB=—2mA

Vce(sat)-I8 Temperature Characteristics (Typical)

Bj-a-PW Characteristics

NPN (Ic=1A) S PNP (le=—1A) 3 NeN
[
\
o Qo9
Lo_58
A 10 o
LA e ~
s \\ | S gl g® w( g i
g | g z S =
ki) A\ & <
w NS w k LT i i
> S & %
1t/
0 0 05
0.1 0.5 1 5 -0.1 05 = -5 02 O 1 10 50 100 0 1000
I8 (MA) I8 (MA) PW (mS)
Vce(sat)-Ic Temperature Characteristics (Typical)
NPN  (Ic/18=1000) PNP (Ic / 18=1000) PNP
3 i -3 20
PR
S ko8
AN i 10
[/ /]
-, 1777 . 77 I
< 111/ s / s i
— r 1
2 77] z / s I
5°C| 1= 204 ©
s g 8 ,/f:ﬁ/ &
S > s —— il
(——
— - )
7
0 0 0.5
0.2 0.5 1 3 -0.2 -0.5 -1 -3 02 051 5 10 50 100 5001000
Ic (A) Ic (A) PW (mS)
Safe Operating Area (SOA) PT1-Ta Characteristics
NPN PNP
15 AV -5 20
\‘ KA E N\
! (S dimman = % N
\\ T 15,
A \
05 \ AN N\
1 2, = s
< g = SN (\
© 2 s N & s%
N\
5 N\
Without Heatsink
0.1
Single Pulse Single Pulse N\
Without Heatsink Without Heatsink \
Ta=25°C Ta=25°C
005 10 50 100 “0Ls = 10 o0 100 ~40 0 50 100 150
Vee (V) Vce (V) Ta (°C)
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STA301A

NPN Darlington
With built-in avalanche diode

Electrical characteristics

External dimensions (C)++*STA300

Absolute maximum ratings (Ta=25°C) (Ta=25°C)
. . Specification . "
Symbol Ratings Unit Symbol Pl typ e Unit Conditions
VcBo 60+10 \% IcBo 100 HA Vce=50V
Vceo 60+10 \% IEBO 10 mA VEB=6V
VEBO 6 \% VcEo 50 60 70 \% lc=10mA
Ic 4 A hre 1000 Vce=4V, Ic=3A
Icp 8 (PW<10ms, Du<50%) A Vce(sat) 2.0 \% Ic=3A, I18=10mA
3 (Ta=25°C) ton 1.0 Hs Vce=30V,
Pt W
15 (Te=25°C) tstg 4.0 Hs Ic=3A,
Tj 150 °C tf 1.5 Hs IB1=—IB2=10mA
Tstg —40 to +150 °C
m Equivalent circuit diagram
3 T 5
2 4 6
X 'y 'y
R 4R ry -4
1 |R2
1 Lyi—~i—¢
o O
8
R1: 3kQ typ Re2: 150Q typ
== Characteristic curves
Ic-Vce Characteristics (Typical) h  re-lc Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
‘ 20000 (Vee=4v) 20000, (Vce=4V)
29 s —
S ‘ 10000 10000
1.0mA typT—]
0.% 5000 5000
/ﬂmA A 7 \1
SRRY/SE gl . P
o T ‘ 1 1000 k A S L
=, 0.4mA 1000| TS
V [ — 500 B
| 7 500
il
1 / 0.3mA | )
100 /1
oL 1/ | " 0o
0 1 2 3 4 0.05 0.1 05 1 4 0.05 0.1 05 1 4
Vce (V) Ic (A) Ic (A)
Vce(sat)-1c Temperature Characteristics (Typical) V  ce(sat)-Is Characteristics (Typical) I c-Vee Temperature Characteristics (Typical)
) (Ic / 18=1000) 3 4 , (,VCIE=4V)
\ /1]
\ 11
I
\ s |
} , /
s Jiy s -
= f = <
&1 & N 0?
w w \I =3A- -
> 125°C = 1 .| M2 MR mmmss
T I
! ‘: A 1
/
yANWAN I |
0 0 0 V
0.1 0.5 1 4 0.2 0.5 1 5 10 50 100 0 1 2
Ic (A) I8 (MA) Vee (V)
Bj-a-PW Characteristics P 7-Ta Characteristics Safe Operating Area (SOA)
30 16 10 ;
With Silicone Grease N\ N—
s N e : N
10 12 % 3
% J
s o1 G -
ﬁ\) ° > g 8 %m < N
< L & | soxsox2 N\ < os
a‘)_ A 6 [ 25X50%2 '
10 ///’ 4 Without Heatsink \ Single Pulse
2 0.1| Without Heatsink
Ta=25°C
0.5 0 0.05
1 5 10 50 100 500 1000 A 50 100 150 3 5 10 50 100
PW (mS) Ta (°C) Vce (V)
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STA302A

Absolute maximum ratings

PNP Darlington

General purpose/3-phase motor drive

Electrical characteristics

External dimensions (C)-* STA300

(Ta=25°C) (Ta=25°C)
. . Specification . "
Symbol Ratings Unit Symbol PO typ TR Unit Conditions
Vceo -50 V IcBo -100 UA Vce=-50V
Vceo -50 V lEBO -10 mA VEB=—6V
VEBO -6 \% Vceo -50 \% lc=—10mA
Ic -4 A hre 1000 Vce=—4V, lc=-3A
Icp -8 (PW<10ms, Du<50%) A Vce(sat) -2.0 Vv lc==3A, IB=—10mA
3 (Ta=25°C) ton 0.4 Hs Vce=-30V,
PT W
15 (Tc=25°C) tstg 0.8 us lc==3A,
Tj 150 °C tf 0.6 us IB1=—IB2=—10mMA
Tstg —40 to +150 °C
m Equivalent circuit diagram
8
O
4 x 6 F'y
5 7
R1: 2kQ typ R2: 150Q typ
== Characteristic curves
Ic-Vce Characteristics (Typical) h  re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
. ‘ ~ 10000 (VCET~4V) 10000 (Vce=—4V)
74‘ g ) SV“L;V” 5000 *;‘77 5000
**':3 W B 1 i T
:j ‘/Z/I ~— T _-10mA qP7 Al
= I/ /‘%em’l\i ] 1000 2t 1000 dliV'-l
< s //4)' R E 500 w 500 &:ﬁ%o/
L // f’ < g AT Y QDJ{
=) / % 7 &
A
100 100
50 50
0 20 20
0 -1 -2 -3 -4 -5 -6 2003 005 -0.1 05 -1 5 € -0.02 -0.05 -0.1 —05 -1 4
Vce (V) Ic (A) Ic (A)

Vce(sat)-lc Temperature Characteristics (Typical)

» (Ic / 18=500)
e
@ § T=30°C|_—]
u T
> [ 125°C
0
-0.7 -1 -4
Ic (A)

Bj-a-PW Characteristics

20,

10
§ 5
o il
<
s ]
@ //—

//
10 1
0.5
1 5 10 50 100 500 1000
PW (mS)

V  ce(sat)-I8 Characteristics (Typical)

-3
— -2
2
& \
g \ lc=—4A | |||
> T
- = T lc=—2A
Q
0.2 -05 -1 -5 -10 -50 -100
I8 (MA)
P 1-Ta Characteristics
16
With Silicone Grease
14 Natural Cooling
\ Heatsink: Aluminum
in mm
1
2,
2
s 10 G,
%
< &
& [ soxs0x2 %
6] 25x50%2
‘Without Heatsink
2|
0
—4 50 100 150
Ta (°C)

I c-Vee Temperature Characteristics (Typical)

. (Vee=—4V)
- I
s 11
/1]
/ 75°C
- 1117
<, [T
© B 1
. s
[
. /
//
o AL |
VBE (V)7 h
Safe Operating Area (SOA)
-10
\\
s N—
N\
ANEIAN
LN
— -1 X
< N N
o 05 \\
-0.1
Single Pulse
—0.05| without Heatsink
_0.03 Ta=25°C
-3 -5 —-10 —50 -100
Vce (V)
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STA3S03A

NPN Darlington
General purpose/3-phase motor drive

External dimensions (C)-* STA300

Absolute maximum ratings (Ta=25°c)  Electrical characteristics (Ta=25°C)
. . ification : "
Symbol Ratings Unit Symbol Pl Saectygato e Unit Conditions
Vceo 120 \% IcBo 100 HA Vce=120V
Vceo 100 \% IEBO 10 mA VEB=6V
VEBO 6 \% VcEo 100 \% lc=10mA
Ic 4 A hre 1000 Vce=4V, Ic=2A
Icp 8 (PW<10ms, Du<50%) A Vce(sat) 2.0 v Ic=2A, IB=10mA
3 (Ta=25°C) ton 0.8 us Vce=40V,
PT W
15 (Tc=25°C) tstg 5.0 s Ic=2A,
Tj 150 °C tf 2.0 Hs IB1=—IB2=10mA
Tstg —40 to +150 °C
m Equivalent circuit diagram
5
4 6
ry Y
8
O
R1: 3kQ typ R2: 500Q typ

mmm Characteristic curves

Ic-Vce Characteristics (Typical)

Vce(sat)-1c Temperature Characteristics (Typical)

120

4

T 1
& Zﬁrp
0. 6““‘\
3 o.smP\E
y/ B ‘}—
= V// —
<, /4
L // 0.3mA —|
I/ —
1 /
|
|
0 I
0 1 2 3 4 5
Vce (V)

s (Ic / 18=1000)
I/
=2 I
2
T
& JAW/
" /
> Ta=—30°C 1|
25°C o
125°C_ || =TT
0.2 0.5 1 4
Ic (A)
0j-a-PW Characteristics
20
10
g s
o b
- A
) o
h
A
1.0
05
1 5 10 50 100 500 1000
PW (mS)

h  re-lc Characteristics (Typical)

(Vce=4V)
20000 ‘
10000 =
typ
5000 5
A A
P —~
A
£ 1000
500
100
50
002 005 0.1 05 1 4
Ic (A)

V  ce(sat)-Is Characteristics (Typical)

3
A\
2
S ll\
B N\ N
w1 N || lc=an
~ N1 HH I
1 =
T T = Ic=3A
Ic=1A
0
02 05 1 5 10 50 100
I8 (MA)

P 7-Ta Characteristics

16,

With Silicone Grease

14 AN Natural Cooling
\ Heatsink: Aluminum
in mm
12,
2,
5
~10 AN %
g
- 8 3
o | 50x50x2 \%,
%
6 25x50x2
4 AN
Without Heatsink
’ \
0
-40 0 100 150

50
Ta (°C)

h re-lc Temperature Characteristics (Typical)

20000 (Vee=av)
10000
N\
5000
7 \
A
,;‘go P4
£ 1000 S
500 @ao
A
100
50!
0.02 0.05 0.1 0.5 1 4
Ic (A)
I c-Vee Temperature Characteristics (Typical)
A (Vce=4V)
T
Ji Ty
/T ]I
I
3 7]
/1]
71
/ II II
< STel -
ol b/ é;ll ;‘Jf
il m—
JU 1 1]
. AV
/1 /
yAWAWANN|
7
0 1 2
VBE (V)
Safe Operating Area (SOA)
10 T
AN AN }
5 AN AN I
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- 1
$ \\ \
o 0.5
0.1
Single Pulse
0.05 | Without Heatsink
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3 5 10 50 100 200
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NPN Darlington
3-phase motor drive

STA3S04A

External dimensions (C):+- STA300

Absolute maximum ratings (ta=25°c) Electrical characteristics (Ta=25°C)
) . Specification . .
Symbol Ratings Unit Symbol PO typ TR Unit Conditions
VcBo 550 V IcBo 100 UA Vce=550V
Vceo 550 V lEBO 75 150 mA VEB=6V
VEBO 6 \% Vceo 550 \% lc=100uA
Ic 1 A hre 200 400 1000 Vce=4V, Ic=500mA
Icp 2 (PW<1ms, Dus25%) A Vce(sat) 1.0 1.5 Vv
Ic=500mA, 18=10mA
I8 0.5 A VBE(Sat) 15 2.2 Y
3 (Ta=25°C) VFEC 11 15 Vv IFEC=1A
PT W
15 (Tc=25°C) ton 0.5 Hs Vce=200V,
Tj 150 °C tstg 35 us Ic=500mA,
Tstg —40 to +150 °C tf 0.7 Hs IB1=—IB2=10MA
m Equivalent circuit diagram fr 5 MHz Veem12V, 1e=0.2A
Cob 35 pF Ves=10V, f=1MHz
5
4 6
x
—— —¢ ]
0
R1: 500Q typ R2: 70Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) h  re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
10— 1000 VCceE=4V) 1000 Vce=4V)
16=20mA / ‘Y ‘
0.8 / y, ‘ 500 — 50 G T
oo T \:f—‘ ]
/ RN\ e AT
2, =
- 06 e i Z N i A PL;:“(‘// &
o & 100 o\ £ 100 \
o LY S8 \
5’"“\ 50T 2 N 50!
0.2 —T| /
0 10 10
0 1 2 3 4 5 6 0.03 0.05 0.1 0.5 1 2 0.03 0.05 0.1 05 1 2
Vee (V) lc (A) Ic (A)
Vce(sat)-lc Temperature Characteristics (Typical) V  ce(sat)-I8 Characteristics (Typical) I c-Vee Temperature Characteristics (Typical)
5 (Ic / 18=100) s ) - (VcE=4V)
/ IH
/] \ iV
/] \ s 1
2 / S 2 [N
b / = A \ | II II
= © —~
g 130 A = 1 ”””‘\*’”” T 1] <, 4 QIQI
é 7250[; A > N ™ ™ Ic=1A - j ] &7!{?[
1——15C — 1 L T I I N ) I |
125°C 1=OPATT 05 7 1 f;f
S
0 0
0.2 05 1 2 1 5 10 50 100 500 0 1 2 3
lc (A) I8 (MA) Vee (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
20 16 5
N N W;‘t"u.i\"ké‘é}in‘é’e"‘“
Heatsink: Aluminum 7
© N ) A
12 NG .
= < 05 \‘\ .
g s s 10 \6/)? \
0 A = % ~
E; A & 50X50x2 Q’% % 0.1 \ S
@ L 6 25x80%2 - 005 S X
A1 T
1.0 // 4 Without Heatsink A\ 001
2 single Pulse
0.005| Without Heatsink
0.5 0| 0.003L2C
1 5 10 50 100 500 1000 10 5 100 150 3 5 10 50 100 500 600
PW (mS) Ta (°C) Ve (V)
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STA305A

PNP Darlington

3-phase motor drive

External dimensions (C)++- STA300

Absolute maximum ratings (Ta=25°c)  Electrical characteristics (Ta=25°C)
: : ification : "
Symbol Ratings Unit Symbol Pl Saectygato e Unit Conditions

Vceo -550 \% IcBo -100 HA Vce=—550V
Vceo —550 \% IEBO -10 -20 mA VEB=—6V
VEBO -6 \% VcEo -550 \% lc=—100uA

Ic -1 A hre 200 400 1000 Vce=—4V, Ic=—=500mA

Icp -2 (PW<1ms, Dus25%) A Vce(sat) -1.0 -15 Y

lc=—500mA, Ie=—10mA
I8 -0.5 A VBE(Sat) -1.6 -2.2 \Y,
3 (Ta=25°C) ton 0.7 s Vee=—200V,
Pt W
15 (Tc=25°C) tstg 13.0 s Ic=—500mA,
Tj 150 °C tf 25 Hs IB1=—IB2=—10mMA
Tstg —40 to +150 °C fr 15 MHz Vce=-12V, Ie=0.2A
m Equivalent circuit diagram Cob 48 pF Ves=10V, =1MHz
1o 0 8
R1 R2
> >
2 4 6

3 5

R1: 500Q typ R2: 70Q typ

mmm Characteristic curves

Ic-Vce Characteristics (Typical)

_10 Ie=—20mA
%
P
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s

~ 06 Za T
< st
¢}
Y / -l

0. >

0.2

oL
1 2 3 -4 5 6
Vce (V)

Vce(sat)-1c Temperature Characteristics (Typical)

= (Ic / 18=100)
i
/
— 2 i
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g
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o t
> [ | ™7sc
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Lo
[
0 L[]
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Ic (A)

0j-a-PW Characteristics

20
10
g s
o
g 1
@ I
//
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05
1 5 10 50 100 5001000
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h  re-lc Characteristics (Typical)

(Vce=—4V)
1000
500
oo
AN \
1 b
£ 100
= \\ \\
ALY
- AN
s0—-, N
10
-0.03 -0.05 -0.1 -05 -1 -2
lc (A)

\Y

-3

Vce (sat) (V)

PT (W)

ce(sat)-18 Characteristics (Typical)

\
2 \
N,
= N 5\ Ic=1A)
T Trrtic=0.5A | | |
0
-1 -5 -10 -50 -100 -500
I8 (MA)
P 1-Ta Characteristics
16
With Silicone Grease
" AN Natural Cooling
\ Heatsink: Aluminum
inmm
12/
10 N,
Z
%
8 %,
| 50x50x2 %
%
6] 25x50%2
4 N\
Without Heatsink
’ N\
0
-40 100 150

50
Ta (°C)

h re-lc Temperature Characteristics (Typical)
Vce=—4V)

1000

500!

\

1

10
-0.03-0.05 -0.1
Ic (A)

I c-Vee Temperature Characteristics (Typical)
(Vce=—4V)

~—
e
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|
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c T

—

Sl25
50
255~

~
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™~~~
T~ ~30

[ -1 -2 -3
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L -005 =a
N
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STA308A

Absolute maximum ratings

PNP Darlington
General purpose

Electrical characteristics

External dimensions (C)++- STA300

(Ta=25°C) (Ta=25°C)
) . Specification . .
Symbol Ratings Unit Symbol PO typ TR Unit Conditions
VcBo -120 Vv IcBo -10 UA Vee=—120V
Vceo -120 Vv lEBO -10 mA VEB=—6V
VEBO -6 \% Vceo -120 \% lc=—10mA
Ic -4 A hre 2000 Vce=—4V, lc=-2A
I8 -1 A VcEe(sat) -1.5 Vv
Ic==2A, IB=—4mA
3 (Ta=25°C) VBE(Sat) -2.5 \%
PT W
15 (Tc=25°C)
Tj 150 °C
Tstg —40 to +150 °C
m Equivalent circuit diagram
1 8
o . e}
R1 Rz
2 4 x 6 x
3 5
R1: 5kQ typ R2: 100Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) h  re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
” 1= 10000 (Vee=—4V) 10000 . (Vee=—4V)
5=—5mA —2mA 75°C
ol 7‘1 SN“A 5000 5000 2%¢ .
s , ;
-3 —1.0mA—] i — . A1 A
L~ )l e
T 7 77 8h
g Y /// -0. 7m‘A " 1000 _CE 1000 ,560
o ’____.___-l——l—— < s 500 .
[ | | +— -0.5mA
- v af
-1
T [ [ os3mA 100 100
0 50 50
0o -1 -2 -3 -4 -5 -6 -003-005 -0.1 -05 -1 -4 003 005 -01 05 -1 -4
Vee (V) lc (A) Ic (A)
Vce(sat)-lc Temperature Characteristics (Typical) V  ce(sat)-I8 Characteristics (Typical) I c-VBe Temperature Characteristics (Typical)
L (Ic / 1s=1000) S o / (Vce=—4V)
B /
/I
y il
g ¥ S B /]
o Tt lc=—2A
7ol ke >4 T | Sofof.
s [ e mkan! a k/ﬁ’ &’/éll
7125‘7 / /
0 ‘ 0 0 ////
-0.2 -0.5 -1 —4 -0.1 -05 -1 -5 -10 -50 -100 0 -1 -2 -3
Ic (A) I8 (MA) Vee (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
2 1 With Silicone Grease 0 : =
AN Single Pulse . RN N HH
; 14 N ithoutHeaisink N X\@,, %\
12 | N\e, Y]
%,
g s 10 \/’%/f a \ \
OG P 5 m’% g N\ N
= % & [ s0xs0x2 N\% P \
cé [H 6 25x50x2
A \
1 /| 4 Without Heatsink 0.1
2 ~0.05| Wit Heasink
05 0 003 Ta=25°C
1 5 10 50 100 500 1000 4 50 100 150 -3 5 ~10 50 ~100 —200
PW (mS) Ta (°C) Vee (V)
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STA312A

Absolute maximum ratings

NPN

General purpose

Electrical characteristics

External dimensions (C)++* STA300

(Ta=25°C) (Ta=25°C)
. . ificati . "
Symbol Ratings Unit Symbol Pl Saectlylgatlon e Unit Conditions
Vceo 60 \% IcBo 100 HA Vce=60V
Vceo 60 \% IEBO 100 HA VEB=6V
VEBO 6 \% Vceo 60 \% lc=25mA
Ic 3 A hre 300 Vce=4V, Ic=0.5A
Icp 6 (PW<10ms, Du<50%) A Vce(sat) 1.0 v Ic=1A, IB=10mA
3 (Ta=25°C) ton 0.8 us Vce=20V,
PT W
15 (Tc=25°C) tstg 3.0 s lc=1A,
Tj 150 °C tf 1.2 Hs IB1=15mA, 182=—30mMA
Tstg —40 to +150 °C
m Equivalent circuit diagram
3 5 7
: J g ] p@
1 N N 8

mmm Characteristic curves

Ic-Vce Characteristics (Typical)

3

ls=12mA [
8mA :
— |
SV‘WA —
2 —T 1 T
/| |
z /, 3mA
N // A= e
L / 2mA
7= |
ma ||
[
osmA| |
0 |
0 1 2 3 4 5 6
Vce (V)

Vce(sat), Vee(sat)-Ic Characteristics (Typical)

15 (Ic / 18=20)
> |
= 1.0 I
©
&
w i
< 6 (sat) |41
= LI |
& os /
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>
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0 11
0.01 0.05 0.1 0.5 1 5
Ic (A)
Bj-a-PW Characteristics
20,
10
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1
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0.5
1 5 10 50 100 500 1000
PW (mS)

h  re-lc Characteristics (Typical)

Vce=4V)
2000
1000 =
P N
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— AN
LT N
w 500 —
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100
0.01 0.05 0.1 05 1 3
Ic (A)

V ce(sat)-Is8 Characteristics (Typical)

1.5
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O
> 05 N\
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L
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—
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P 1-Ta Characteristics
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With Silicone Grease
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\ Heatsink: Aluminum
in mm
12
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<
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%
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y
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Without Heatsink
2
0
—4 51 100 150
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h re-lc Temperature Characteristics (Typical)

(Vce=4V)
2000 ‘ ‘
1.2125°C |
[ =
1000 5C =
T SN
/152,_-- N
| N
w500 “ = AV
£ T ™
g
100
0.01 005 0.1 05 1 3
Ic (A)

I c-VBe Temperature Characteristics (Typical)
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STA322A

Absolute maximum ratings

PNP

General purpose

(Ta=25°c) Electrical characteristics

External dimensions (C)++* STA300

(Ta=25°C)
. . ification . -

Symbol Ratings Unit Symbol PO S ectygat ° TR Unit Conditions
VcBo -50 V IcBo -10 UA Vce=-50V
Vceo -50 V lEBO -10 UA Vep=—8V
VEBO -5 \Y VcEeo -50 \Y lc=—25mA

Ic -3 A hre 100 350 Vce=—4V, lc=-1A
Icp -5 (PW<1ms, Du<50%) A VcEe(sat) -1.0 Vv
lc=—2A, I1B=—40mA
I8 -1 A VBE(Sat) -1.5 Y,
3 (Ta=25°C)
PT W
15 (Te=25°C)
Tj 150 °C
Tstg —40 to +150 °C
m Equivalent circuit diagram
o o]
1o "J o "J o "J 8
2 1 2 6 '\i
3 5 7
= Characteristic curves
Ic-Vce Characteristics (Typical) h re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)

5 —
' f*ﬁé&“‘“ =1 —§0m)\ 1
14 // — J40m ——

41— T —
/ Er -
— |

R omi ]

S /4 o

© | [P

LIz
H —1omA_—||
i
[ ]
= Am _5mA
° = =2 -3 4 = 6
Vce (V)

Vce(sat)-lc Temperature Characteristics (Typical)
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Bj-a-PW Characteristics
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V  ce(sat)-Is Characteristics (Typical)
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! N
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i
0 I
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P 1-Ta Characteristics
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With Silicone Grease
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\ Heatsink: Aluminum
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2
10 \9%,,
2 N
- 8
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T
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T
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: N
0
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c-Vee Temperature Characteristics (Typical)
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STA371A

Absolute maximum ratings

NPN Darlington

With built-in avalanche diode

External dimensions (C)-* STA300

(ta=25°c)  Electrical characteristics (Ta=25°C)
. . ification . -
Symbol Ratings Unit Symbol Pl Saectygato e Unit Conditions
Vceo 60+10 \% IcBo 10 HA Vce=50V
Vceo 60+10 \% IEBO 5 mA VEB=6V
VEBO 6 \% VcEo 50 60 70 \% lc=10mA
Ic 2 A hre 2000 5000 12000 Vce=4V, Ic=1A
Icp 4 (PW<1ms, Du<25%) A Vce(sat) 1.1 15 \% le=1A. Is=2mA
c=1A, IB=z2m
I8 0.5 A VBE(Sat) 1.8 2.2 \Y,
3 (Ta=25°C) VFEC 1.3 1.8 \% IFEc=1A
Pt W
15 (Te=25°C) ton 0.5 Hs Vce=30V,
Tj 150 °C tstg 4.0 us Ic=1A,
Tstg —40 to +150 °C tf 1.0 Hs IB1=—IB2=2mMA
m Equivalent circuit diagram fr 50 MHz Vee=12V, [e=-0.1A
Cob 25 pF Vee=10V, f=1MHz
3 5
2 - T 4 6 -
oEt 'y 'y 'Y
= A -9
1 553, $
O - - - O
8
R1: 3.5kQ typ R2: 200Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) h  re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
4 — 10000 (Vce=4V) 20000 (Vce=4V)
5= S/BQE‘“P 5000 L %: 10000
3 /ﬁ:\i ,: N\ 5000 A\
Tonh | a2 \
2 / | 4 A \
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Vce (V) Ic (A) Ic (A)

Vce(sat)-1c Temperature Characteristics (Typical)

s (Ic / 18=1000)
[ ]
i
- []]]
e’ 171/
g //
£ 77/
8 /A
1 =
_,?
0
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Bj-a-PW Characteristics
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P 1-Ta Characteristics
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" Natural Cooling
\ Heatsink: Aluminum
in mm
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2
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T
6 25X%50%2
T
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2
0
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c-Vee Temperature Characteristics (Typical)
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STA401A o
With built-in avalanche diode External dimensions (D)+-STA400

Absolute maximum ratings (Ta=25°c)  Electrical characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Thiin Saecg;;anon Max Unit Conditions
Vceo 60£10 \% IcBo 100 UA Vce=50V
VcEo 60+10 \% |IEBO 10 mA VeEB=6V
VEBO \% Vceo 50 60 70 \% Ic=10mA
Ic 4 A hre 1000 Vce=4V, Ic=3A
Icp 8 (PW<10ms, Dus50%) A VcEe(sat) 2.0 \Y Ic=3A, IB=10mA
4 (Ta=25°C) ton 1.0 s Vee=30V,
PT W
20 (Tc=25°C) tstg 4.0 us Ic=3A,
Tj 150 °C tf 15 us IB1=—IB2=10mMA
Tstg —40 to +150 °C

m Equivalent circuit diagram

3 5 7 9
S AU B LS O S
'y 'y 'y 'y
R;R x X ._61: ;._KT::
1 2
1 Dyi—in—+ W———t W——W—} M—-w—- 10
O O

R1: 3kQ typ R2: 150Q typ

= Characteristic curves

Ic-Vce Characteristics (Typical) h  re-lc Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
Vce=4V, =,
5 I 20000 ( ) 20000 (Vce=4V)
o —
\‘a,’L- ‘ 10000 10000
4 )% typ ]
08ma 5000 5000
— 1 o6ma A :Z 7 \
—~ N /1
< LT 0.5mA 4l & =
o - 5
2 ) 0.4mA & 1000 )
| ——T 500,
7 500)
1 é A
/ 0.3mA U v
/ I 10041 vl
/|
o / ‘ 100}/
0 1 2 3 4 50
Ve 0.05 0.1 0.5 1 4 0.05 0.1 0.5 1 4
ce (V) Ic (A) lc (A)
Vce(sat)-Ic Temperature Characteristics (Typical) V  ce(sat)-Is Characteristics (Typical) I c-Vee Temperature Characteristics (Typical)
) (Ic / 18=1000) N . (VcE=—4V)
\
‘ i
1) 3 [
2
= S\ —~
5 ' = < [ ]
z, 1 N C g i 0?2
- 25°C - osgh ITNES94
<. il P~
s 125°C | AT 3 IR NWES24 T / /
i . o
7440
0 o 0 WJ
0.1 0.5 1 4 0.2 05 1 5 10 50 100 0 1
le (A) 15 (MA) Vee (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
20 24 10 T
‘ ‘ With Silicone Grease = N
With Infinite Heatsink u:;u‘:;kc%mm 5 \\ \\)”}r
10 2 inmm AN
c
<
S 5 < o
&) % = 1oo><1oo‘><2 @ 1| =
29 = 12| \C
It % o | Q05 AN
@ I 50%50%2
A 8. :
// 25X50%2
1.0 / 40| ‘Without Heatsink Single Pulse
0.1| without Heatsink
~ Taze
0.5l ol 0.05!
1 5 10 50 100 500 1000 —-40 0 50 100 150 3 5 10 50 100
PW (mS) Ta (°C) Vee (V)
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STA402A

PNP Darlington

General purpose

Electrical characteristics

External dimensions (D)-+- STA400

Vce(sat)-Ic Temperature Characteristics (Typical)

128

Vee (sat) (V)

j-a (°C/W)

Ic / 18=500
S (Ic / 18=500)

142-30°C | —1——
-1 ——

T T —]
I 125°C
0
-0.7 -1 —4
Ic (A)
Bj-a-PW Characteristics
20
10 i
5
//
/
A ol
10 /
0.5
1 5 10 50 100 5001000
PW (mS)

V  ce(sat)-Is Characteristics (Typical)

-3

= 2
s LI {
8 |
w N Ic=—4A
> \
-1 le=—2A
lc=—1A
0
-05 -0.1 -5 -10 -50
I8 (MA)
P 1-Ta Characteristics
24
‘ ‘ With Silicone Grease
r T Natural Cooling
sl _With Infnite Heatsink Heatsink. Aluminum
inmm
16
S [100x100xZ
v 12| T
a

T
X50%2

8.0 50%50: ,
25X50X2

t

Without Heatsink

—
0
—40 0 50 100 150
Ta (°C)

Absolute maximum ratings (Ta=25°C) (Ta=25°C)
) . Specification . "

Symbol Ratings Unit Symbol Thiin typ Thax Unit Conditions
VcBo -50 V Iceo -100 UA Vce=-50V
VcEo -50 \% lIEBO -10 mA VeB=—6V
VEBO -6 \% VcEo -50 \% lc=—10mA

Ic —4 A hre 1000 Vce=—4V, lc=-3A
lcp -8 (PW<10ms, Dus50%) A Vce(sat) -2.0 Vv lc==3A, Ie=—10mA
4 (Ta=25°C) ton 0.4 us Vce=-30V,
Pt W
20 (Te=25°C) tstg 0.8 us lc=—3A,
Tj 150 °C tf 0.6 us IB1=—IB2=—10mA
Tstg —40 to +150 °C
m Equivalent circuit diagram
O O
1 W% 10
e e g
30 5 7 9
R1: 2kQ typ R2: 150Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) h  re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
" ‘ T 10000 (VCE:741V) 1000 (VcE=—4V)
5% 1 e 5000 . 5000
T T o VPZamn 7 i
- / 1 = —ome 1000 d /::/ 100! A ’/
z 1
:;; = // 1 = _osmA__| E 500 i E 50 i %0
/1 0(,
¢ 100 ///;’ / // .
10
a b/ e K
0 l 20 20
0 -1 -2 -3 -4 -5 -6 -002 -005 -0.1 -05 -1 -4 -0.02 -0.05 -0.1 -05 -1 -4
Vce (V) Ic (A) Ic (A)

I c-VBe Temperature Characteristics (Typical)
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1
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JJJ
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Safe Operating Area (SOA)

-0.1

—0.05|

Single Pulse
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-100

Vce (V)



NPN Darlington
I / \4 / \ General purpose External dimensions (D)---STA400

Absolute maximum ratings (Ta=25°c) Electrical characteristics (Ta=25°C)
. . Specification . .

Symbol Ratings Unit Symbol min P tlylp I max Unit Conditions
Vceo 120 \% IcBo 100 UA Vce=120V
Vceo 100 \% lEBO 10 mA VEB=6V
VEBO 6 \Y VcEo 100 \Y Ic=10mA

Ic 4 A hre 1000 Vce=4V, Ic=2A
Icp 8 (PW<10ms, Dus50%) A VcEe(sat) 2.0 \% Ic=2A, Ise=10mA
4 (Ta=25°C) ton 0.6 s Vee=40V,
Pt W
20 (Tc=25°C) tstg 5.0 us Ic=2A,
Tj 150 °C tf 2.0 us IB1=—IB2=10mA
Tstg —40 to +150 °C
m Equivalent circuit diagram
30 5 7 9
2 4 6 8
RIS
1 L5 10
O O
R1: 3kQ typ Re2: 500Q typ

= Characteristic curves

Ic-Vce Characteristics (Typical) h  re-lc Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
(Vce=4V) (Vce=4V)
4 T 20000 20000
} o °¢r4 ‘
“;A o m‘P 10000 =] 10000
smA Lk ~N
3 05— 5000 7 5000
/, 1 A A Y
// }AA/ il Y A
—~ /4 — 8% I A
<, /4 £ 1000 d ¥ 1000 0 / ‘A
© / 03mA-| = kS e ,g,:j,go
/4 — 500 500 ik
S
1 /
/1
II 100 100
0 1 50 50
0 1 2 3 4 5 002 005 01 05 1 4 002 005 01 05 1 2
Vce (V) lc (A) Ic (A)
Vce(sat)-Ic Temperature Characteristics (Typical) V  ce(sat)-Is Characteristics (Typical) I c-Vee Temperature Characteristics (Typical)
s (Ic / 18=1000) 3 B (VICEI:4IV)
T JT]
/111
/ 7
/ s i
2 I \ |
S A |
= C INUI 2 VAT
& J1/ ™ o2 // / /
w ya/4 NI e 2 717
s i AW N
1 T30 Jo 111
25" e — Jadol 1
S
yAWAW i imms
o 0 74 1
0.2 05 1 4 0.2 05 1 5 10 50 100 0 1 2
lc (A) I8 (MA) VeE (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
20 24 10
‘ ‘ With Silicone Grease i
T T Natural Cooling }
With Infinite Heatsink Heatsink: Aluminum 5 [
10 20 in mm N
J%&
S s 9
? i 2 [100x100x =t N
8] 1 = T < N \
< r 05
7 d & 2
il |
@ D I 80l 50><50xz‘
// 25%50%2
1.0 / 40| W\lhoutH‘aAsmk 0.1
T~ Single Pulse
0.05 | without Heatsink
05 ol 0.03 LTe=25°C
1 5 10 50 100 500 1000 —40 0 50 100 150 3 s 10 50 100
PW (mS) Ta (°C) Vce (V)
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TA A NPN Darlington
4 4 General purpose External dimensions (D)--- STA400

Absolute maximum ratings (ra=25c)  Electrical characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Thiin S ecg,';atlon Thax Unit Conditions
VcBo 200 V Iceo 100 UA Vce=200V
VcEo 200 \% lIEBO 10 mA VEB=6V
VEBO 6 Vv Vceo 200 \% Ilc=10mA
Ic 3 A hre 1000 Vce=4V, Ic=1A
lcp 6 (PW<10ms, Dus50%) A Vce(sat) 2.0 \% Ic=1A, I8=1.5mA
4 (Ta=25°C)
Pt W
20 (Tc=25°C)
Tj 150 °C
Tstg —40 to +150 °C

m Equivalent circuit diagram

R1: 2kQ typ R2: 200Q typ

= Characteristic curves

Ic-Vce Characteristics (Typical) h  re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
6 5000 VCE=4V) 5000 (Vce=4V)
[ T
[ I Is=200mA /IOMAW " |
/ M
5 ] 30mA —— o 11
/ ] g \ 2 f
— 1 bt <&,
B — 10mA 1000 SN 1000 ‘;jﬁ AR}
—T NN % A\T\Y
< I L1 amA_ | w 500 \\ ‘\ w 500 p; ‘\‘ ‘\\
) 3 , | —— < <
ImA—T
T
A= 100 \ 100 W
* A}
Il 50 \ 50 “
o 1/ 0 30 Ll
1 2 003005 0.1 05 1 56 0.030.05 0.1 05 56
Vce (V) Ic (A) Ilc (A)
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STA406A o
With built-in avalanche diode External dimensions (D)--- STA400

Absolute maximum ratings (Ta=25°c)  Electrical characteristics (Ta=25°C)
. . Specification . .
Symbol Ratings Unit Symbol Thiin P tlylp I Max Unit Conditions
Vceo 60£10 \% IcBo 10 UA Vce=50V
Vceo 60£10 \% lEBO 10 mA VEB=6V
VEBO \Y VcEo 50 60 70 \Y Ic=50mA
Ic 6 A hre 2000 15000 Vce=2V, Ic=3A
I 1 A VcEe(sat) 15 \%
Ic=3A, IB=10mA
4 (Ta=25°C) Vee(sat) 2.0 \Y
Pt W
20 (Tc=25°C) Ess 200 mJ Vce=20V, L=10mH, Ic=6.4A
Tj 150 °C
Tstg —40 to +150 °C

m Equivalent circuit diagram

3 5 7 9
1 R1 [R2 10
o)

R1: 3kQ typ R2: 150Q typ

»

= Characteristic curves

Ic-Vce Characteristics (Typical) h  re-lc Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
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STA408A

PNP Darlington

General purpose

External dimensions (D)--- STA400

Absolute maximum ratings (ta=25°c)  Electrical characteristics (Ta=25°C)
) . Specification . "
Symbol Ratings Unit Symbol Thiin typ Thax Unit Conditions
VcBo -120 Vv Iceo -10 UA Vce=-120V
VcEo -120 \% lIEBO -10 mA VeB=—6V
VEBO —6 Vv Vceo -120 Vv lc=—10mA
Ic —4 A hre 2000 Vce=—4V, lc=—2A
I -1 A Vce(sat) -1.5 \Y,
Ic==2A, IB=—4mA
4 (Ta=25°C) VBE(sat) -2.5 \%
Pt W
20 (Te=25°C)
Tj 150 °C
Tstg —40 to +150 °C
m Equivalent circuit diagram
10 010
R1 R2
2 4 6 8
3 5 7 9
R1: 5kQ typ R2: 100Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) h re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
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STA412A

Absolute maximum ratings

NPN

General purpose

Electrical characteristics

External dimensions (D)---STA400

(Ta=25°C) (Ta=25°C)
Symbol Ratings Unit Symbol Thiin Soectl:llgatlon Max Unit Conditions
Vceo 60 \% IcBo 100 UA Vce=60V
Vceo 60 \% lEBO 100 UA VEB=6V
VEBO 6 \% Vceo 60 \% Ic=25mA
Ic 3 A hre 300 Vce=4V, Ic=0.5A
Icp 6 (PW<10ms, Dus50%) A Vce(sat) 1.0 \Y lc=1A, I8=10mA
4 (Ta=25°C) ton 0.8 us Vee=20V,
PT W
20 (Tc=25°C) tstg 3.0 us Ic=1A,
Tj 150 °C tf 1.2 us IB1=15mA, IB2=—30mA
Tstg —40 to +150 °C

m Equivalent circuit diagram
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STA413A

NPN
With built-in avalanche diode

External dimensions (D)++*STA400

Absolute maximum ratings ra=25c)  Electrical characteristics (Ta=25°C)
. . Specification . -
Symbol Ratings Unit Symbol Thiin tlylp I Thax Unit Conditions
VcBo 3515 V Iceo 10 UA Vce=30V
Vceo 3515 V lEBO 10 UA VEB=6V
VEBO 6 \% VcEo 30 40 \% lc=25mA
Ic 3 A hre 500 Vce=4V, lc=0.5A
I8 1 A Vce(sat) 0.5 v Ic=1A, IB=5mA
4 (Ta=25°C)
Pt W
20 (Tc=25°C)
Tj 150 °C
Tstyg —40 to +150 °C
m Equivalent circuit diagram
3 5 7
2 4 6 8
1 10

Ic-Vce Characteristics (Typical)

3.0
T gl
I Y ANy — oA | |
‘og/ ~/ A -
L1 ]
A
117 1 =TT | amA
A
RN/ /4B e L
@ 7
5 2mAl_|
10 l=1mA
—
ol
0 1.0 2.0 3.0
Vce (V)

Vce(sat)-Ic Characteristics (Typical)

1

H
o
00
[ T

™~

Vee (sat) (V)
°

LT
0 11|
0.01 0.05 0.1 0.5 1 3
Ic (A)

20.0
1
//
10.0
5.0
2
~ V|
L
)
T 10 A
[«
05
01
01 0510 5010 50100 5001000 5000
PW (mS)

134

h  re-Ic Characteristics (Typical) h
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STA414A

Absolute maximum ratings

NPN

General purpose

Electrical characteristics

External dimensions (D)+-STA400

(Ta=25°C) (Ta=25°C)
. . Specification . .
Symbol Ratings Unit Symbol Thiin P tlylp I Max Unit Conditions
Vceo 120 \% IcBo 10 UA Vce=120V
Vceo 100 \% lEBO 10 UA VEB=6V
VEBO 6 \Y VCER 100 \Y IcEr=100pA, RBE=1kQ
Ic 5 A hre 200 400 1000 Vce=1V, Ic=2A
Icp 8 (PW<1ms, Du<25%) A Vce(sat) 0.25 0.5 Y
Ic=2A, IeB=10mA
I8 1 A Vee(sat) 0.9 1.3 Y
4 (Ta=25°C)
Pt W
20 (Tc=25°C)
T 150 °C
Tstg —40 to +150 °C
m Equivalent circuit diagram
3 5 7 9

= Characteristic curves

Ic-Vce Characteristics (Typical)
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STA421A v

Electrical characteristics

External dimensions (D)--- STA400

Absolute maximum ratings (Ta=25°C) (Ta=25°C)
Symbol Ratings Unit Symbol Thiin S ecg,';at'on Thax Unit Conditions
VcBo -60 V Iceo -100 UA Vce=—60V
Vceo -60 V lEBO -100 UA VeEB=—6V
VEBO —6 Vv Vceo -60 \% lc=—25mA
Ic -3 A hre 40 Vce=—4V, lc=-1A
lcp —6 (PW<10ms, Dus50%) A Vce(sat) -1.0 Vv lc==2A, Is=—0.2A
4 (Ta=25°C) ton 0.25 s Vee=—12V,
Pt W
20 (Te=25°C) tstg 0.75 us lc=—2A,
Tj 150 °C tf 0.25 us IB1=—IB2=—0.2A
Tstg —40 to +150 °C

m Equivalent circuit diagram

Ic-Vce Characteristics (Typical)
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h  re-lc Characteristics (Typical)
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STA431A

PNP + NPN
H-bridge

Absolute maximum ratings (Ta=25°C)
Symbol NPN Ratings PNP Unit
VcBo 60 -60 \%
VcEo 60 -60 \%
VEBO 6 -6 \%

Ic 3 -3 A
Icp 6 (PW<10ms, Dus50%) —6 (PW<10ms, Du<50%) A
or 4 (Ta=25°C) w

20 (Tc=25°C)
Tj 150 °C
Tstg —40 to +150 °C

m Equivalent circuit diagram

= Characteristic curves

External dimensions (D)--- STA400

Ic-Vce Characteristics (Typical)

NPN

| c-VBe Temperature Characteristics (Typical)
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STA431A

Electrical characteristics (Ta=25°C)
NPN PNP
Symbol Specification _ » Specification _ »
- Unit Conditions - Unit Conditions
min typ max min typ max
IcBo 100 HA Vce=60V -100 HA Vce=—60V
lEBO 100 HA VEB=6V -100 HA VEB=—6V
Vceo 60 \Y Ic=25mA —60 \Y lc=—25mA
hre 40 Vce=4V, Ic=1A 40 Vce=—4V, lc=—1A
VcEe(sat) 1.0 \Y Ic=2A, 18=0.2A -1.0 \% lc=-2A, Is=—0.2A
ton 0.2 us Vce=12V, 0.25 us Vce=-12V,
tstg 1.0 us Ic=2A, 0.75 us lc=-2A,
tf 0.3 us IB1=—IB2=0.2A 0.25 us IB1=—IB2=—0.2A
== Characteristic curves
Vce(sat)-1s Characteristics (Typical) Bi-a-PW Characteristics
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STA434A

PNP + NPN Darlington

H-bridge
Absolute maximum ratings (Ta=25°C)
Symbol o Specification o Unit
VcBo 80 -60 V
Vceo 60 -60 V
VEBO 6 —6 \%
lc 4 —4 A
Icp 8 (PW<10ms, Du<50%) -8 (PW<10ms, Du<50%) A
4 (Ta=25°C)
Pt W
20 (Tc=25°C)
Tj 150 °C
Tstyg —40 to +150 °C
m Equivalent circuit diagram
10
R1 R2
6 8
7 9
3 5
2 4
R1 Rz
1
R1: 2kQ typ R2: 150Q typ Rs3: 3kQ typ Ra: 200Q typ

= Characteristic curves

External dimensions (D)--- STA400
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Ic-Vce Characteristics (Typical) I c-Vee Temperature Characteristics (Typical)
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hre-lc Temperature Characteristics (Typical)
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Electrical characteristics

(Ta=25°C)

Iceo 100 HA Vce=80V -100 UA Vee=—60V

|IEBO 10 mA VEB=6V -10 mA VeEB=—6V

Vceo 60 \% Ic=10mA —60 \Y lc=—10mA

hre 1000 Vce=4V, Ic=3A 1000 Vce=—4V, lc=-3A
Vce(sat) 2.0 \Y Ic=3A, 1B=10mA -2.0 \ lc=-2A, Ie=—10mA

ton 1.0 us Vee=30V, 0.4 us Vee=-30V,

tstg 4.0 Hs Ic=3A, 0.8 us lc=—3A,

tf 1.5 us IB1=—IB2=10mMA 0.6 us IB1=—IB2=—10MA

Vce(sat)-18 Characteristics (Typical) B-a-PW Characteristics
NPN PNP
- i L
S > $s
g & H g i
N lc=—4A A
w w
s NU| 2a \‘~--_ ~— ~H s 1 :E e
U—~giiA - Ic=—2A LA
M7 le=—1A |
1.0 /
o 0 05 L1 T
02 05 1 5 10 50 100 -05 -01 -5 -10 -50 10 50 100 500 1000
I8 (MA) Is (m) PW (mS)
Vce(sat)-1c Temperature Characteristics (Typical) PT-Ta Characteristics
NPN PNP
20 (Ic / 18=1000 > (Ic / 18=1000) "
‘ ‘ With Silicone Grease
T T Natural Cooling
With Infinite Heatsink Heatsink: Aluminum
/l inmm
/
s < 16|
= S
g = 30% g 1o=-30°C — S [“100x100%
1.0 _ Ta=-30° o -1 — - 1
w 25°C < &
S 75°C — 3 =1 25
T— e > L 125°C
A —T 8.
125°C 25X%50%2
2 ‘Without He‘atsink
—
0 0 ol
0.1 5 1 4 -05 —4 -40 50 100 150
Ic (A) lc (A) Ta (°C)
Safe Operating Area (SOA)
NPN PNP
-10 -10
AN AN a
5 S 5 N
AN 7 AN
% \%
o
< \ < 4 \
a \
© \ \ © NN
05 N -0 \ AN
\
Single Pulse Single Pulse
Without Heatsink i
Tase g1 thout Heatsink
-0.1
N -10 -50 ~100 e -5 -10 0 ~100
Vce (V) Vce (V)
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STA435A

Absolute maximum ratings

NPN Darlington
With built-in avalanche diode

Electrical characteristics

External dimensions (D)+- STA400

(Ta=25°C) (Ta=25°C)
Symbol Ratings Unit Symbol Thiin S ecg,';at'on Thax Unit Conditions
VcBo 65+15 V Iceo 100 UA Vee=50V
VcEeo 65+15 \Y |IEBO 10 mA VEB=6V
VEBO 6 Vv Vceo 50 65 80 V lc=10mA
Ic 4 A hre 1000 Vce=4V, Ic=3A
lcp 8 (PW<10ms, Dus50%) A Vce(sat) 2.0 \ Ic=3A, [8=10mA
4 (Ta=25°C) ton 1.0 us Vee=30V,
Pt W
20 (Te=25°C) tstg 4.0 us Ic=3A,
T 150 °C tf 15 us IB1=—IB2=10mMA
Tstg —40 to +150 °C

m Equivalent circuit diagram

R1 |R2

o

»l
T

>
;;7
JIY:

>
;;7

R1: 3kQ typ R2: 150Q typ

= Characteristic curves

Ic-Vce Characteristics (Typical)

WL

Ic (A)
\
\

—1
—
| —
l 03mA
oL 1S |

3

0 1 2
Vce (V)

4

Vce(sat)-Ic Temperature Characteristics (Typical)

(Ic / 18=1000)

2

25°C

Vee (sat) (V)
S

0
0.1 05 1 4
Ic (A)

Bj-a-PW Characteristics

10 a
H
~ 5
e
~ ’/’
hid LA
@
A
L
A
1.0 A
05
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PW (ms)

h  re-Ic Characteristics (Typical)

20000 (Vce=4V)
~
10000 t
yp —1T 1
5000
//
A /
s 1000 4
i
S
500
”
/1
r
100 dl
50
0.05 0.1 0.5 1 4
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V  ce(sat)-Is Characteristics (Typical)
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\~A I |
N 2A - |
1 e
1A
0
02 05 1 5 10 50 100
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P 1-Ta Characteristics
4
[ T ] i Sicone rease
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o With Infinite Heatsink Heatsink. Aluminum
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16
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1 i N\
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8 t
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STA457C

PNP + NPN Darlington

H-bridge
Absolute maximum ratings (Ta=25°C)
Symbol NPN Ratings PNP Unit
VcBo 60 -60 V
VcEeo 60 -60 \Y
VEBO 6 —6 Vv
lc 4 —4 A
Icp 8 (PW<10ms, Du<50%) -8 (PW<10ms, Du<50%) A
4 (Ta=25°C)
PT W
20 (Tc=25°C)
T 150 °C
Tstg —40 to +150 °C
m Equivalent circuit diagram
2 7
R3 Ra
JLERE L,
»—03 80—
9

R1 RZE;
5

R1: 3kQ typ R2: 200Q typ Ras: 2kQ typ R4: 150Q typ

g

= Characteristic curves

External dimensions (D)+- STA400

Ic-Vce Characteristics (Typical)

c-VBe Temperature Characteristics (Typical)

144

NPN PNP NPN
° ! N AE— ’ T
s P ARSE= / /
S —] / - [ ——
% o L — S I [ ot /
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hre-Ic Characteristics (Typical)
NPN PNP Veemav PNP _
20000 (Vce=4V) 10000 (Vee=— ‘ ) » / / (Vce=—4V)
10000 = 5000 f ‘p:
typ 3 —
5000 . W 3 / / /
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g
Z0% 1000
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A T 7
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30 20 0 J j J
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Ic (A) Ic (A) Vee (V)
hre-lc Temperature Characteristics (Typical)
NPN (Vce=4V) PNP (Vce=4V)
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Electrical characteristics (Ta=25°C)

IcBo 10 HA Vce=60V -10 HA Vce=—-60V
lIEBO 10 mA VEB=6V -10 mA VeEB=—6V
Vceo 60 \% lc=10mA —-60 Vv lc=—10mA
hre 2000 Vce=4V, Ic=2A 2000 Vce=—4V, lc=-2A
V/ce(sat) 1.5 \Y -1.5 \Y
Ic=2A, IB=4mA lc=—2A, Is=—4mA
VBE(sat) 2.0 \% -2.0 Vv
VFEC 1.6 \Y IFEC=2A -1.6 \% IFEC=—2A

Vce(sat)-18 Characteristics (Typical) Bj-a-PW Characteristics
NPN PNP
3 20
\ 10
ANl
s S gs
g N Ic= E (; M
w \ ‘H\ w c=—4A |
o N o hid
> SHRA T = &
i 22 -1 lc=—2A il
Suat| y
(T e=1A //
1.0
0 0 0.5 R ETE S
02 05 1 5 10 50 100 -05 -01 -5 -10 -50 1 10 50 100 500 1000
I8 (MA) le (MA) PW (mS)
Vce(sat)-1c Temperature Characteristics (Typical) PT-Ta Characteristics
NPN PNP
20 (Ic / 1s=1000) S (Ic / 18=1000; "
! ! With Silicnne‘ Grease
With Infinite Heatsink Naural Cooig um
1 inmm
~ )
s 16
L0 Ta=—-30°C ﬁ 4 e =30°C. it f
y & - ___/ﬁfﬁ/c 1 o ‘
> <75°C = 5}
sy = 50X50%2
\ —— 1 8. i
125°C 25x50x2‘
4.0 Without Heatsink
~
0 0 ol
0.1 05 4 05 1 ) -40 50 1 150
Ic (A) Ic (A) Ta ()
Safe Operating Area (SOA)
NPN PNP
N N X
-5 \\ AN -5 AN N 2,
NN \g N\
& N\
< \ <
o \ o ¢
\\ \\ \\
05 \ -05 \
A\ \
Single Pulse Single Pulse
‘Without Heatsink Without Heatsink
Ta=25°C Ta=25°C
-0.1 01 L1
-3 -5 -10 -50 -100 = -5 -10 -50 -100
Vee (V) VcE (V)
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STA458C e
H-bridge
Absolute maximum ratings (Ta=25°C)
Symbol NPN Ralings PNP Unit
VcBo 50 -50 \%
VcEo 30 -30 \%
VEBO 6 —6 Vv
Ic 5 -5 A
Icp 10(PW<10ms, Du<50%) —~10(PW<10ms, Du<50%) A
IB 1 -1 A
. 4 (Ta=25°C) W
20 (Tc=25°C)
Tj 150 °C
Tstg —40 to +50 °C
TFSM 20 (Single half-cycle sinewave) A

m Equivalent circuit diagram

External dimensions (D)+-STA400

2
1 A
+—03 80—
4 'y
. 5
R: 600Q Typ

= Characteristic curves

146

Ic-Vce Characteristics (Typical) I c-Vee Temperature Characteristics (Typical)
NPN PNP NPN (Vee=1v)
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J &‘ ‘ 1 LA S 1 ‘
I I - T | T | | S,
G QQ‘\} = 77 /
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Vee (V) Vee (V) Vee (V)
hre-Ic Characteristics (Typical)
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= typ I / /
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hre-lc Temperature Characteristics (Typical)
NPN PNP
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Electrical characteristics

STA458C

(Ta=25°C)
NPN PNP
Symbol Specification _ » Specification _ »
- Unit Conditions : Unit Conditions
min typ max min typ max
IcBo 10 HA Vce=50V -10 HA Vce=-50V
lEBO 20 mA VEB=6V -20 mA VEB=—6V
VcEo 30 \% lc=25mA -30 \% lc=—25mA
70 Vce=1V, Ic=1A 70 Vce=-1V, Ic=-1A
e 40 Vce=1V, Ic=4A 40 Vce=-1V, Ic=—4A
VcEe(sat) 0.5 \Y Ic=3A, 18=0.1A -0.5 \% lc==3A, Is=—0.1A
ton 0.3 s Vee=12V, 0.3 s Vee=-12V,
tstg 0.5 s Ic=3A, 0.5 s lc=—3A,
tf 0.1 us IB1=—IB2=100mMA 0.1 us IB1=—IB2=—100mMA
trr 2.0 Hs IF=IrR=100mA 2.0 us IF=IrR=100mA

Vce(sat)-18 Characteristics (Typical) Bj-a-PW Characteristics
NPN PNP
2 2 20
10
= > $s
E g S
~ lc=5A \3; 4 g A1
8 w o A
> o L
\ > @ )
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A
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\ 2A N le=—5AL | |1 1.0
N — LN —
*’Sﬁi SR a2 [T —
0 0 T 05
0.005 0.001 005 0.1 05 1 _0.005 —-0.01 005 —01 05 -1 1 5 10 50 100 500 1000
I8 (A) I8 (A) PW (mS)
Vce(sat)-lc Temperature Characteristics (Typical) PT1-Ta Characteristics
NPN ~ PNP ~
s (Ic / 18=20) s (Ic / 18=20) v
! ! With Silicone Grease
,l ol Wi e Heatsin Natural Cooing
| inmm
| ~-10
Y | g o
g ) S [100x100%
o Te=15 o 12 !
5] le 8 Ta=150° .
g 7‘5 > T scxsoxz‘
0.5 25 -0.5 75°C EX t
f 25”é 25X50%2
ﬂ40‘(3 4.0) Without He‘alsmk
‘ ~
0 == ‘ ‘ ‘ 0 —40°c o
0.02 005 01 05 1 5 10 20 -0.02 -0.05 -0.1 05 -1 -5 -10 20 40 0 50 100 150
Ic (A) le (A) Ta (O)
Safe Operating Area (SOA)
NPN PNP
10 \“ 10 \\
\\\»a \3, \\\
5 — A\
e\ ° \
\ [ 2 \s
2
\ AN
< z
o . ©
\ B \
\ AY
\ \
05 N s \
\
Single Pulse Single Pulse
Without Heatsink Without Heatsink
02 Ta=25°C 0.2 Ta=25°C
5 10 0 50 2 5 10 30 50
Vce (V) Vee (V)
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STA460C

NPN Darlington
With built-in avalanche diode

External dimensions (D)+- STA400

Absolute maximum ratings (ra=25°c) Electrical characteristics (Ta=25°C)
) . Specification . .
Symbol Ratings Unit Symbol Thiin typ Thax Ratings Unit
VcBo 60+10 V Iceo 10 UA Vee=50V
Vceo 60+10 V lEBO 10 UA VEB=6V
VEBO 6 Vv Vceo 50 60 70 V Ic=50mA
Ic +6 A hre 700 1500 3000 Vce=1V, lc=1A
lcp +10 (PW<1ms, Du<50%) A Vce(sat) 0.09 0.15 Vv Ic=1.5A, [8=15mA
3.2 (Ta=25°C) VFEC 1.25 1.5 Vv IFEC=6A
Pt W
18 (Tc=25°C) EsiB 200 mJ L=10mH, Single pulse
Tj 150 °C
Tstg —40 to +150 °C
m Equivalent circuit diagram
4
20—
= Characteristic curves
Ic-Vce Characteristics (Typical) h  re-Ic Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
0 I ] 5000 i ST | S
[ — —= =y LTIl |
9 70 Ta=125°C
o typ SA0
8 :Tg”?é;Z?l ‘ =TT I \ 75°C I \
! / ! 1000 - 1000 - ok
/ ont “55°C
<6 '/ Ny 500 &\
S I o 500 \ ¥
: Il/ SN\‘A
/] |
74 1m‘A 100 o
1 — 1 ‘ 50 50— —HH—H
0 | 30 30
0 1 2 3 4 5 0.01 1 ) 10 0.01 0.05 0.1 05 1 5 10
Vee (V) Ic (A) lc A
Vce(sat)-Ic Temperature Characteristics (Typical) V  ce(sat)-Is Characteristics (Typical) I c-VBe Temperature Characteristics (Typical)

0.75

Vce (sat) (V)

8j-a (°C/W)
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STA4T71A

Absolute maximum ratings

NPN Darlington

With built-in avalanche diode

External dimensions (D)---STA400

(Ta=25°c) Electrical characteristics (Ta=25°C)
. . Specification . »
Symbol Ratings Unit Symbol Thiin typ Max Unit Conditions
Vceo 60£10 \% IcBo 10 UA Vce=50V
VcEo 60+10 \% |IEBO 5 mA VEB=6V
VEBO \% Vceo 50 60 70 \% Ic=10mA
Ic 2 A hre 2000 5000 10000 Vce=4V, Ic=1A
Icp 4 (PW<1ms, Du<25%) A VcEe(sat) 1.1 1.5 \%
Ic=1A, IB=2mA
IB 0.5 A V/BE(Sat) 1.8 2.2 \%
S 4 (Ta=25°C) W VFEC 1.3 1.8 \% IFEc=1A
o
20 (Tc=25°C) ton 0.5 us Vee=30V,
Tj 150 °C tstg 4.0 Hs Ic=1A,
Tstg —40 to +150 °C tf 1.0 us IB1=—IB2=2mMA
fr 50 MHz Vce=12V, [e=-0.1A
Cob 25 pF Vce=10V, f=1MHz
3 5 7 9
2 14 ol 6 o 18 .|
'y 'y 'y 'y
OT'?« R 'y ry 4 ry 'y
L T S Mt
% i—e—il— W—e—— W—e—— W— %O
R1: 3.5kQ typ R2: 200Q typ
== Characteristic curves
Ic-Vce Characteristics (Typical) h  re-lc Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
4 T T 10000 (Vee=4v) 10000 (Vce=4V)
s = N
& T i
//Ba‘mlli 5000 2l ‘\‘ 5000 L N\
3 7.ﬁ“ ol N\ ,/;ﬁ’a % \
o | A
z y/ Dj_a;\p— 1000 d 1000 % .I\= T
o /;é o] £ 50 £ “\l“ll
/4 o uA|
W
1
100 100 1
/ 50 s
0 / 30 30
0 1 2 3 4 5 6 0.02 005 0.1 05 1 4 002 005 01 05 1 4
Vee (V) lc (A) Ic (A)
Vce(sat)-Ic Temperature Characteristics (Typical) V  ce(sat)-lIs8 Temperature Characteristics (Typical) | c-VBe Temperature Characteristics (Typical)
s (Ic / 18=1000) s (Ic=1A) . (VcE=4V)
a‘f"p?&’ 7
S-0-b-5 o oo |9
S by g L 5 bl 18 /
111/ I ’
— -
= yola e \ //
3 77/ g <, /
8 /4 M N 2 /
g A ¢, ™~ /f
— 7/
m— 1 Qf’/ I
s
& &f%cf;l
3,2 05 1 3 %.1 05 1 3 00 1/‘ 4 2 3
Ic (A) I8 (MA) Vee (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
30 4 5 7
! ! With Silicone Grease ‘
With Infinite Heatsink ﬁ@:{;ﬂf T,mnum Zd 1]
) in mm =
< ‘ 16 . G
S8 b S |100x100%2 < AN
[ DA E 1 © 05
CDL / s 50%50%2
25X50%2
1 / 4 Without Heatsink o1 SmEIe Pulse .
~ Tae
0.5 0 0.05
02 05 1 5 10 50 100 500 1000 —-40 0 50 100 150 3 5 10 50 100
PW (mS) Ta (°C) Ve (V)
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STA4T72A

PNP Darlington

General purpose

External dimensions (D)--- STA400

Absolute maximum ratings (Ta=25°c) Electrical characteristics (Ta=25°C)
) . Specification . -

Symbol Ratings Unit Symbol Thiin typ Thax Unit Conditions
VcBo —-60 V Iceo -10 UA Vce=—60V
VcEo -60 \% lIEBO -5 mA VeB=—6V
VEBO -6 \% VcEo -60 \% lc=—10mA

Ic -2 A hre 2000 4000 10000 Vce=—4V, lc=-1A
Icp —4 (PW<1ms, Du<25%) A Vce(sat) -1.2 -1.5 Vv
Ic=—1A, Ie=—2mA
IB -0.5 A VBE(sat) -1.9 2.2 \%
4 (Ta=25°C) VFEC -1.3 -1.8 \% IFEC=—1A
Pt W
20 (Te=25°C) ton 0.4 us Vce=-30V,
Tj 150 °C tstg 1.0 us lc=—1A,
Tstg —40 to +150 °C tf 0.4 us IB1=—IB2=—2mMA
m Equivalent circuit diagram fr 100 MHz Vee=12V, 1e=-0.1A
Cob 30 pF Vce=10V, f=1MHz
O
10
8
9
R1: 4kQ typ Rz: 100Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) h re-Ic Characteristics (Typical) h  re-lc Temperature Characteristics (Typical)
4 : 10000 (Vee=—4v) 10000 ‘ (Vee=—4v)
‘ v‘ j””A 75°C
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Vce(sat)-Ic Temperature Characteristics (Typical)
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0j-a-PW Characteristics
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STA473A

Absolute maximum ratings

NPN Darlington

General purpose

(ta=25°c) Electrical characteristics

External dimensions (D)+-STA400

(Ta=25°C)
. . Specification . .

Symbol Ratings Unit Symbol Thiin P tlylp I Max Unit Conditions
Vceo 120 \% IcBo 10 UA Vce=120V
Vceo 100 \% lEBO 5 mA VEB=6V
VEBO 6 \Y VcEo 100 \Y Ic=10mA

Ic 2 A hre 2000 5000 12000 Vce=4V, Ic=1A
Icp 4 (PW<1ms, Du<25%) A VcEe(sat) 1.1 1.5 \
Ic=1A, Is=2mA
I8 0.5 A Vee(sat) 1.8 2.2 Y
4 (Ta=25°C) VFEC 1.3 1.8 \% IFEc=1A
Pt W
20 (Tc=25°C) ton 0.5 us Vee=30V,
T 150 °C tstg 45 s Ic=1A,
Tstg —40 to +150 °C tf 1.2 us IB1=—IB2=2mMA
m Equivalent circuit diagram fr 50 MHz Vee=12V, [e=-0.1A
Cob 20 pF Vce=10V, f=1MHz

T T T,

R1: 4kQ Typ R2: 150Q Typ

= Characteristic curves

Vce(sat)-Ic Temperature Characteristics (Typical)

Ic (A)

Ic-Vce Characteristics (Typical)
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h  re-lc Characteristics (Typical)
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STA q 75A NPN Darlington
With built-in avalanche diode External dimensions (D)--- STA400

Absolute maximum ratings (Ta=25°c) Electrical characteristics (Ta=25°C)
. . Specification . "
Symbol Ratings Unit Symbol i typ e Unit Conditions
VcBo 100+15 V Iceo 10 UA Vce=85V
Vceo 100+15 V lEBO 5 mA VEB=6V
VEBO 6 \% VcEo 85 100 115 \% lc=10mA
Ic 2 A hre 2000 5000 12000 Vce=4V, Ic=1A
Icp 4 (PW<1ms, Du<25%) A Vce(sat) 1.5 \%
Ic=1A, IB=2mA
I8 0.5 A Vee(sat) 2.2 v
4 (Ta=25°C) VFEC 1.8 \% IFEc=1A
Pt W
20 (Tc=25°C) ton 0.6 s Vee=30V,
Tj 150 °C tstg 3.0 s lc=1A,
Tstg —40 to +150 °C tf 1.0 us IB1=—IB2=2mMA

m Equivalent circuit diagram

3 5 7 9
2 . 4 6

'y 'y A
1 G IR T«E T«E 10
O O

R1: 4kQ typ R2: 150Q typ

14
g [ee]
»
14

= Characteristic curves

Ic-Vce Characteristics (Typical) h re-lc Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
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STA481A

Absolute maximum ratings

NPN Darlington
With built-in avalanche diode

External dimensions (D)+-STA400

(ta=25°c)  Electrical characteristics (Ta=25°C)
Symbol Ratings Unit Symbol T Soectl;lgatlon e Unit Conditions
Vceo 60£10 \% IcBo 10 UA Vce=50V
Vceo 60£10 \% lEBO 3 mA VEB=6V
VEBO \Y% VcEo 50 60 70 \Y% lc=1mA
Ic 1 A hre 2000 5000 10000 Vce=4V, Ic=0.5A
Icp 2.5 (PW<1ms, Du<25%) A VcEe(sat) 1.0 1.5 \
Ic=0.5A, Ie=1mA
I8 0.5 A Vee(sat) 1.6 2.2 Y
4 (Ta=25°C) VFEC 1.4 1.8 Y IFec=0.5A
Pt W
16 (Tc=25°C) ton 0.5 us Vee=30V,
T 150 °C tstg 2.5 s Ic=0.5A,
Tstg —40 to +150 °C tf 1.0 us IB1=—IB2=1mA
m Equivalent circuit diagram fr 50 MHz Vee=12V, [e=-0.1A
Cob 14 pF Vce=10V, f=1MHz

P

5 7
. 6 8
A A A

ﬁ ﬁ 10

143

3
2 - 4
X @.Biq
1 R1 [Re b
o

R1: 6kQ typ Re2: 400Q typ

= Characteristic curves

Ic (A)

Vce(sat)-Ic Temperature Characteristics (Typical)
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Ic-Vce Characteristics (Typical)
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NPN Darlington
I A4 5/ \ With built-in avalanche diode External dimensions (D)+-STA400

Absolute maximum ratings ra=25c)  Electrical characteristics (Ta=25°C)
; " Specification . "
Symbol Ratings Unit ymbol T typ T Unit Conditions
VcBo 100+15 V Iceo 10 UA Vce=85V
VcEo 100£15 \% lIEBO 3 mA VEB=6V
VEBO 6 Vv Vceo 85 100 115 \% Ic=1mA
Ic 1 A hre 2000 5000 10000 Vce=4V, lc=0.5A
lcp 2.5 (PW<1ms, Du<25%) A Vce(sat) 1.0 1.5 \%
Ic=0.5A, IB=1mA
IB 0.5 A VBE(sat) 1.6 2.2 \%
4 (Ta=25°C) VFEC 1.4 1.8 Vv IFEc=0.5A
Pt W
16 (Tc=25°C) ton 0.5 us Vce=30V,
Tj 150 °C tstg 2.5 Hs Ic=0.5A,
Tstg —40 to +150 °C tf 1.0 us IB1=—IB2=1mMA
m Equivalent circuit diagram fr 50 MHz Vee=12V, 1e=-0.1A
Cob 14 pF Vce=10V, f=1MHz
3 5 7 9
2 - 4 - 6 - 8 -
ry ry 'Y 'Y
115 g} T«E%L T«E T«E 10
O O
R1: 5kQ typ R2: 400Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) h re-lc Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
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Absolute maximum ratings

(Ta=25°C)

Electrical characteristics

(Ta=25°C)

Vbss 60 \% V(BR)DSS 60 \% Ib=250pA, Ves=0V
VaGss +10 \% less +500 nA Ves=x10V
Ip £5 A Ipss 250 LA Vbs=60V, Ves=0V
ID(pulse) +20 (PW<100us, Du<1%) A VTH 1.0 2.0 v Vps=10V, Ip=250puA
4 (Ta=25°C) w Reyfs) 2.0 S Vbs=10V, Ip=2.5A
PT 20 (Tc=25°C) w 0.15 0.20 Q Ves=10V, Ip=2.5A
Tch 150 °C R 023 | 028 Q VGs=4V, Io=2.5A
Tstg —40 to +150 °C Ciss 400 pF Vps=25V,
Coss 160 pF f=1.0MHz,
Crss 35 pF Ves=0V
m Equivalent circuit diagram tdom 20 ns Ib=2.5A,
tr 25 ns Vbp=30V,
td(offy 40 ns RL=12Q,
tf 20 ns Ves=5V, see Fig. 3 on page 16.
2 4 6 8 Vsb 1.0 15 % Is=5A, Ves=0V
trr 150 ns Isp=£100mA

10

= Characteristic curves
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Absolute maximum ratings

(Ta=25°C)

Electrical characteristics

(Ta=25°C)

Vbss 60 V V(BR)DSS 60 \ Ip=100pA, Ves=0V
Vaess +20 \Y less +100 nA Ves=+20V
Ip +4 A Ipss 100 HA Vbs=60V, Ves=0V
Ip(pulse) +8 (PW<100us, Du<1%) A VTH 2.0 4.0 \ Vbs=10V, 1b=250uA
4 (Ta=25°C) w Re(yfs) 1.2 S Vbs=10V, Ib=2A
Pr 20 (Tc=25°C) w Rbs(on) 0.33 0.45 Q Ves=10V, Ip=2A
Tch 150 °C Ciss 120 pF Vbs=25V,
Tstg —40 to +150 °C Coss 60 pF f=1.0MHz,
Crss 14 pF Ves=0V
. L Vsb 11 15 \ Isp=4A, Ves=0V
m Equivalent circuit diagram ” 100 ns lso=£100mA

= O—1

= Characteristic curves

156




Absolute maximum ratings

(Ta=25°C)

Electrical characteristics

(Ta=25°C)

Vbss 100 \% V(BR)DSS 100 \% Ip=100pA, Ves=0V
Vass +20 \% less +100 nA Ves=+20V
Ip +3 A Ipss 100 HA Vps=100V, Ves=0V
ID(pulse) +12 (PW<100us, Du<1%) A VTH 1.0 2.0 \Y, Vbs=10V, Ip=250uA
4 (Ta=25°C) W Reyfs) 2.0 3.0 S Vbs=10V, Ib=1.5A
PT 20 (Tc=25°C) W RosoN) 0.35 0.50 Q Ves=10V, Ip=1.5A
Tch 150 °C 0.40 0.60 Q Ves=4V, Ib=1.5A
Tstg —40 to +150 °C Ciss 240 pF Vbs=25V,
Coss 60 pF f=1.0MHz,
Crss 12 pF Ves=0V
m Equivalent circuit diagram = - 15 v Is0=3A, Ves=0V
trr 150 ns Iso=£100mA

10

== Characteristic curves
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STA506A =
General purpose External dimensions (D)--- STA400

Absolute maximum ratings (a=25°c)  Electrical characteristics (Ta=25°C)
; 8 Specification . "
Symbol Ratings Unit Symbol i typ e Unit Conditions
Vbss 100 \% V(BR)DSS 100 \Y Ip=100pA, Ves=0V
VaGss +20 Vv less +100 nA VGs=+20V
Ip +2 A IDss 100 HA Vbs=100V, Ves=0V
ID(pulse) +5 (PW<100us, Dus1%) A VTH 1.0 2.0 Vv Vbs=10V, Ip=250uA
Eas* 5.6 mJ Re(yfs) 1.5 2.0 S Vbs=10V, Ip=1A
4 (Ta=25°C) W 0.55 0.80 Q Ves=10V, Ib=1A
PT RDs(oN)
20 (Tc=25°C) W 0.70 0.95 Q Ves=4V, Ip=1A
Tch 150 °C Ciss 150 pF Vbs=25V,
Tstg —40 to +150 °C Coss 45 pF f=1.0MHz,
*: Vop=25V, L=2.2mH, I.=2A, unclamped, Re=50Q, see Fig. E on page 15. Crss 9 pF Ves=0V
val . it d td(on) 15 ns Ib=1A,
|
Equivalent circuit diagram u 20 e VoD=50V.,
td (off) 40 ns RL=50Q,
3 5 7 9
tf 30 ns Ves=5V, see Fig. 3 on page 16.
Vsb 1.0 1.5 Vv Isp=2A, Ves=0V
2 4 6 8 trr 160 ns Isp=£100mA
1 10
= Characteristic curves
Ip-Vps Characteristics (Typical) | p-Ves Characteristics (Typical) R pson)-lo Characteristics (Typical)
(Vbs=10V)
° [ 5 T 08
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SDAO1

Absolute maximum ratings

PNP Darlington
General purpose

Electrical characteristics

External dimensions (E)-*-SD

(Ta=25°C) (Ta=25°C)
. . Specification . .

Symbol Ratings Unit Symbol Thiin P &h I Max Unit Conditions
Vceo -60 \% IcBo -10 UA Vce=—60V
Vceo -60 \% lEBO -3 mA VeEB=—6V
VEBO -6 \Y VcEo -60 \Y lc=—10mA

Ic -1.5 A hre 2000 12000 Vce=—4V, lc=—1A
Icp —2.5 (PW<1ms, Du<10%) A VcEe(sat) -1.4 \%
lc=—1A, IB=—2mA
I8 -0.1 A Vee(sat) 2.2 \Y
Pr 3 (Ta=25°C) w
Tj 150 °C
Tstg —40 to +150 °C
Bj-a 41.6 °C/W
m Equivalent circuit diagram
2 4 6 8
R1 R2
x x I x
1 "3 5 :
15,16 13,14 11,12 9,10
R1: 4kQ typ R2: 100Q typ

== Characteristic curves

Ic (A)

Ic-Vce Characteristics (Typical)
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SDAOS

PNP Darlington
3-phase motor drive

Electrical characteristics

External dimensions (E):**SD

Absolute maximum ratings (Ta=25°C) (Ta=25°C)
. . Specification . -
Symbol Ratings Unit Symbol Thiin tlylp : Thax Unit Conditions
VcBo -60 V Iceo -10 UA Vce=—60V
Vceo -60 V lEBO -10 mA VeEB=—6V
VEBO -6 \% VcEo -60 \% lc=—10mA
Ic —4 A hre 2000 12000 Vce=—4V, lc=—-3A
Icp -6 (PW<1ms, Du<50%) A Vce(sat) -15 Y
Ic=—3A, IB=—6mA
I8 -05 A Vee(sat) -2.0 v
Pt 2.6 (Ta=25°C) W VFEC 1.8 \% IFEc=1A
Tj 150 °C ton 0.4 s Vee=-30V,
Tstyg —40 to +150 °C tstg 0.8 us Ic=-3A,
m Equivalent circuit diagram i 0.6 Hs l81=—162=—10mA
fr 200 MHz Vce=-12V, [e=0.2A
2 4 8 Cob 75 pF Vce=—10V, f=1MHz
R1 R2
'y a a
1 3 7
15,16 13,14 9,10
R1: 2kQ typ R2: 150Qtyp *5, 6, 11, 12 pinis NC

== Characteristic curves

Ic (A)

Vce(sat)-lc Temperature Characteristics (Typical)

160
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SDCO1

NPN

General purpose

External dimensions (E)**SD

Absolute maximum ratings (ra=25cc)  Electrical characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Thiin Soectl:llgatlon Max Unit Conditions
Vceo 80 \% IcBo 10 UA Vce=80V
Vceo 50 \% Ices 100 UA Vces=50V
VEBO 6 \% lEBO 10 HA VEB=6V
Ic 2 A Vceo 50 \Y lc=10mA
Icp 3 (PW<1ms, Du<10%) A hre 500 2000 Vce=4V, Ic=0.5A
I8 0.5 A Vce(sat) 0.4 \Y
Pr 3 (Ta=25°C) w VBE(sat) 1.1 Y (=054, la=omA
Tj 150 °C fr 40 MHz Vce=12V, [e=-0.1A
Tstg —40 to +150 °C
Bj-a 41.6 °CIW
m Equivalent circuit diagram
15,16 13,14 11,12 9,10

aana

== Characteristic curves

Ic-Vce Characteristics (Typical)
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SDCO3 iine
With built-in avalanche diode External dimensions (E):**SD

Absolute maximum ratings a=25°c) Electrical characteristics (Ta=25°C)
) . Specification . "

Symbol Ratings Unit Symbol Thiin typ Thax Unit Conditions
VcBo 60+10 V Iceo 10 UA Vee=50V
VcEo 60+10 \% lIEBO 1.1 3.5 mA VEB=6V
VEBO 6 Vv Vceo 50 60 70 V lc=10mA

Ic 1.5 A hre 2000 5000 12000 Vce=4V, Ic=1A
lcp 2.5 (PW<1ms, Du<10%) A Vce(sat) 1.2 1.4 \%
Ic=1A, I1B=2mA
IB 0.1 A VBE(sat) 1.8 2.2 \%
Pt 3 (Ta=25°C) W VFEC 1.3 1.8 \% IFEc=1A
Tj 150 °C ton 0.5 us Vce=30V,
Tstg —40 to +150 °C tstg 4.0 Hs Ic=1A,
Bj-a 41.6 °CIW tf 1.0 us IB1=—IB2=2mMA
m Equivalent circuit diagram i 50 MHz Vee=12V, 1e=-0.1A
Cob 25 pF Vce=10V, f=1MHz
1
R1: 3.5kQ typ Rez: 200Q typ
mmm Characteristic curves
Ic-Vce Characteristics (Typical) h  re-lc Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
25 ‘B:w"”A ‘@v / 10000 (VCE:4V) 10000 (VCAE:4V)
Y \’@:V L 5000 PLRN 000 f \\,\,
20 — 2 e
= L A &;&é{ A A \
R L— /3/?.‘
/4 s
z / ,, 1000 1000 t
20 = 50 S s
/1 A
‘ Vi /A
0.5 / /
/ 100 100
0 50 50
0 1 2 3 4 5 € 0.03 005 0.1 05 1 2.5 0.03 005 0.1 0.5 1 2.5
Vce (V) Ic (A) lc (A)
Vce(sat)-lc Temperature Characteristics (Typical) V  ce(sat)-Is Characteristics (Typical) | c-VBe Temperature Characteristics (Typical)
s (Ic / 18=1000) . 25 (Vce=4v)

2.0
Ta=125°C / ‘
2 — ~2
P 75°C < \ 15
z IS = ML fe=2A <
K f K ] L 19
" -30°c u \. N TTTTTT 1.0 .
ARl b
> > Sl ;A_:- "L'%Uéj/
7
— 05
0 0 0 / /
02 05 1 25 0.1 05 1 5 10 50 100 0 1 2 3
Ic (A) I8 (MA) Vee (V)
Bj-a-PW Characteristics P 1-Ta Characteristics Safe Operating Area (SOA)
50 317 5 [T
I 1-1 Chip Operation T
3 2-2 Chip Operation %«L———
3-3 Chip Operation ®
U 4-4 Chip Operation 2y
A 2 N . &
2
2 d 2 1 \!
5w . 2 N\
< Eln N\ o 05 N\
© e ©
L 5 a
@ W
A1 1 \N
/ Single Pulse
0.1| without Heatsink
Ta=25°C
1 0 ‘ 0.05
1 5 10 50 100 500 1000 0 50 100 150 3 5 10 50 100
PW (mS) Ta (°C) Vee (V)



SDCO04

Absolute maximum ratings

NPN Darlington

With built-in avalanche diode

Electrical characteristics

External dimensions (E)-*-SD

(Ta=25°C) (Ta=25°C)
. . Specification . »
Symbol Ratings Unit Symbol Thiin typ Max Unit Conditions
Vceo 100+15 \% IcBo 10 UA Vce=85V
VcEo 10015 \% |IEBO 1 3 mA VEB=6V
VEBO 6 \% Vceo 85 100 115 \% Ic=10mA
Ic 1.5 A hre 2000 5000 12000 Vce=4V, Ic=1A
Icp 2.5 (PW<1ms, Du<10%) A VcEe(sat) 1.0 1.3 \%
Ic=1A, IB=2mA
IB 0.1 A V/BE(Sat) 1.7 2.2 \%
Pr 3 (Ta=25°C) W VFEC 1.2 1.8 \% IFEc=1A
Tj 150 °C ton 0.6 us Vee=30V,
Tstg —40 to +150 °C tstg 3.0 Hs Ic=1A,
Bj-a 41.6 °C/W tf 1.0 us IB1=—IB2=2mMA
m Equivalent circuit diagram fr 30 MHz Vee=12V, 1e=-0.1A
Cob 20 pF Vce=10V, f=1MHz
15,16 13,14 11,12 9,10
1 T 3 . 5 7
& & : & : x H
x x x x
Ri [R2
Wy Wy L o o
2 4 6 8
R1: 4kQ typ Re2: 150Q typ
= Characteristic curves
Ic-Vce Characteristics (Typical) h  re-lc Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
(Vce=4V) VCE=4V)
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SDCO06
With built-in avalanche diode

External dimensions (E)-*-SD

Absolute maximum ratings (ta=25cc)  Electrical characteristics (Ta=25°C)
) . Specification . "

Symbol Ratings Unit Symbol Thiin typ Thax Unit Conditions
VcBo 30to 45 V Iceo 10 UA Vce=30V
VcEo 30to 45 Vv lIEBO 1.2 2.8 mA VEB=6V
VEBO 6 Vv Vceo 30 45 \% lc=10mA

Ic 2 A hre 400 700 2000 Vce=4V, lc=0.5A
lcp 3 (PW<1ms, Du<10%) A 0.2 Vv Ic=0.5A, IB=5mA
Vce(sat)
IB 30 mA 0.6 Vv Ic=1A, Ie=5mA
Pt 3 (Ta=25°C) W VFEC 2.0 \% IFEc=1A
Tj 150 °C ton 1.2 us Vce=10V,
Tstg —40 to +150 °C tstg 18.0 Hs Ic=0.5A,
Oj-a 41.6 °C/W tf 3.6 us I1B1=5mA, I82=0A
m Equivalent circuit diagram fr 20 MHz Vee=12V, 1e=-0.2A
Cob 50 pF Vce=10V, f=1MHz
EsiB 40 mJ L=10mH, Single pulse
15,16 13,14 11,12 9,10
! Rs '7 T3 Re j TS Rs i Rs j b
Rasl RBEi Ree Rasi
2 4 6 8
Rs: 800Q typ Rse: 2kQ typ
mmm Characteristic curves
Ic-Vce Characteristics (Typical) h  re-lc Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
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S D CO 7 NPN Darlington
3-phase motor drive External dimensions (E)-*-SD

Absolute maximum ratings (Ta=25°c)  Electrical characteristics (Ta=25°C)
. . Specification . »
Symbol Ratings Unit Symbol Thiin typ Max Unit Conditions
Vceo 60 \% IcBo 10 UA Vce=60V
VcEo 60 \% |IEBO 10 mA VeEB=6V
VEBO 6 \% Vceo 60 \% Ic=10mA
Ic 4 A hre 2000 12000 Vce=4V, Ic=3A
Icp 6 (PW<1ms, Du<50%) A VcEe(sat) 1.5 \Y
Ic=3A, IB=6mA
IB 0.5 A V/BE(Sat) 2.0 \%
Pr 2.6 (Ta=25°C) W VFEC 1.8 \% IFEc=1A
Tj 150 °C ton 1.0 us Vee=30V,
Tstg —40 to +150 °C tstg 4.0 Hs Ic=3A,
m Equivalent circuit diagram u 15 L le1=-182=10mA
fr 75 MHz Vce=12V, [e=-0.1A
Cob 50 pF Vce=10V, f=1MHz
15,16 13,14 9,10
o
3 7
a x x x
4 8
R1: 3kQ typ R2: 200Qtyp *5, 6, 11, 12 pin is NC
= Characteristic curves
Ic-Vce Characteristics (Typical) h  re-lc Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
(Vce=4v) VceE=4V)
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SDHO02

NPN Darlington
With built-in flywheel diode

External dimensions (E):*-SD

Absolute maximum ratings (Ta=25°c)  Electrical characteristics (Ta=25°C)
) . Specification . "
Symbol Ratings Unit Symbol Thiin typ Thax Unit Conditions
VcBo 120 \% Iceo 10 UA Vee=120V
Vceo 100 \ leBO 3 mA VEB=6V
VEBO 6 \ Vceo 100 \% lc=10mA
I 15 A hre 2000 6000 | 12000 Vce=4V, lc=1A
Icp 2.5 (PW<1ms, Du<10%) A Vce(sat) 1.1 1.3 Vv
Ic=1A, 1B=2mA
s 0.2 A Vee(sat) 1.7 2.2 v
Ir 15 A ton 0.5 s Vee=30V,
IFsm 2.5 (PW<0.5ms, Du<10%) A tstg 45 Lis lc=1A
b 120 v t 1.2 s lg1=—ls2=2mA
P 8 (Ta=25°C) w fr 50 MHz Vee=12V, [e=—0.1A
Ti 150 c Cob 20 pF VcB=10V, f=1MHz
Tstg —40 to +150 °C
: - e Diode for flyback voltage absorption =250
m Equivalent circuit diagram Y — g_ b e
Symbol Specification Uni Conditi
ymbo min typ hax nit onditions
16 15 14 13 12 11 10 9 VR 120 v IR=10UA
VF 1.6 Vv IF=1A
IR 10 UA VR=120V
trr 100 ns IF=£100mA
R1: 2.5kQ typ R2: 200Q typ
mmm Characteristic curves
Ic-Vce Characteristics (Typical) h  re-lc Characteristics (Typical) h re-lc Temperature Characteristics (Typical)
(Vce=4V) (Vce=4V)
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SDHO3

PNP + NPN Darlington

H-bridge External dimensions (E)-**SD
Absolute maximum ratings (Ta=25°C)
Specification .
Symbol NPN P PNP Unit
VcBo 100 -60 \%
Vceo 100 -60 \%
VEBO 6 -6 \%
Ic 15 -15 A
Icp 2.5 (PW<1ms, Du<100%) —2.5 (PW<1ms, Du<10%) A
IB 0.1 -0.1 A
Pt 3 (Ta=25°C) W
Tj 150 °C
Tstg —40 to +150 °C
Bj-a 41.6 °C/W
m Equivalent circuit diagram
2 6
R3 R4
i R3: 4kQ typ
1 B 5 Ra: 100Q typ
15016 11°12
13,14 9,10
3 7 R1: 4kQ typ
ry ry
R2: 200Q typ
R1 R2
4 8
= Characteristic curves
Ic-Vce Characteristics (Typical) | c-Vee Temperature Characteristics (Typical)
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SDHO3

Electrical characteristics (Ta=25°C)
NPN PNP
Symbol Specification _ » Specification _ »
- Unit Conditions : Unit Conditions
min typ max min typ max
IcBo 10 HA Vce=100V -10 HA Vce=—60V
lIEBO 3 mA VEB=6V -3 mA VEB=—6V
VcEo 100 \% lc=10mA -60 \% lc=—10mA
hre 2000 12000 Vce=4V, Ic=1A 2000 12000 Vce=—4V, Ic=-1A
Vce(sat) 1.3 Y, -1.4 \Y
Ic=1A, I1B=2mA lc=—1A, IB=—2mA
VBE(Sat) 2.2 \% -2.2 Y,

Vce(sat)-1s Characteristics (Typical) Bj-a-PW Characteristics
NPN PNP NPN
3 3 50
\ jp
\ A
/1
o2 o2 < o q
2 \ > = 10
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g Sl g e
Y N M w N s s 5
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0.1 05 1 5 10 50 100 01 05 -1 5 -10 50 1 5 10 50 100 500 1000
Is_(mA) I8 (mA) PW (mS)
Vce(sat)-Ic Temperature Characteristics (Typical)
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(Ic / 18=1000) (Ic / 18=1000)
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%
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Absolute maximum ratings (ta=25°c)  Electrical characteristics (Ta=25°C)
Vbss 60 \ V(BR)DSS ID=250pA, Ves=0V
Vess +10 \% less +500 nA Ves=x10V

Ip +2 A Ipss 250 HA Vbs=60V, Ves=0V
ID(pulse) +3 (PW<100pus, Dus1%) A VTH 1.0 2.0 \% Vbs=10V, Ip=250uA
IF 15 A Re(yfs) 1.2 S Vps=10V, Ip=1.0A
IFsm 2.5 (PW<0.5ms, Du<10%) A Roson) 0.19 0.24 Q Ves=10V, Ip=1.0A
VR 120 \% 0.25 0.30 Q Ves=4V, Ip=1.0A
P 3 (Ta=25°C, 4-circuit operation) W Ciss 400 pF Vbps=25V,
Tch 150 °C Coss 160 pF f=1.0MHz,
Tstg —40 to +150 °C Crss 35 pF Ves=0V
m Equivalent circuit diagram veo — Lo v Is0=2A, Ves=0V
trr 150 ns Isp=£100mA
16 15 14 13 12 11 10 e Diode for flyback voltage absorption
IR=10LA
VF 1.6 Vv IF=1A
IR 100 Q VR=120V
trr 100 ns IF=£100mA

== Characteristic curves
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Absolute maximum ratings

(Ta=25°C)

(Ta=25°C)

Vbss 100 \% V(BR)DSS 100 \Y Ip=100pA, Ves=0V
Vass +20 \% less +100 nA Ves=+x20V
Ip +2 A Ibss 100 HA Vbs=100V, Ves=0V
ID(pulse) +5 (PW<100us, Du<1%) A VTH 1.0 2.0 \Y, Vbs=10V, Ip=250uA
Eas* 2.7 mJ Reyfs) 15 S Vbs=10V, Ib=1.0A
Pt 3 (Ta=25°C, 4-circuit operation) W RosoN 0.60 0.80 Q Ves=10V, Ib=1.0A
Tch 150 °C 0.75 0.95 Q Ves=4V, Ib=1.0A
Tstg —40 to +150 °C Ciss 160 pF Vps=25V,
* 1 Vop=25V, L=1mH, I.=2A, unclamped, Rc=50Q, see Fig. E on page 15. Coss 40 pF f=1.0MHz,
Crss 10 pF Ves=0V
m Equivalent circuit diagram - - ns Io=1A, Vo050V,
tr 20 ns RL=50Q,
15,16 13,14 11,12 9,10
td(off) 35 ns Ves=10V,
tf 30 ns see Fig. 3 on page 16.
1 5 Vsb 1.0 1.5 \Y% Isb=2A, Ves=0V
trr 140 ns Iso=£100mA
2 4 6 8

= Characteristic curves
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