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THERMAL CHARACTERISTICS  (T  = 25°C)C

UNITPARAMETER

1.5

VALUE

Rth(j-c) Thermal resistance, junction to case 

SYMBOL

ºC/W

BUT11A Series

UNIT

W

V

°C

A

VALUE

5

10

1000

9

2

450

100

150

-65 to 150

ABSOLUTE MAXIMUM RATINGS  (T  = 25°C unless otherwise specified)C

V =0BE

TEST CONDITIONS

I =0B

T =25°C aCollector power dissipation

PARAMETER

Peak collector current

Collector current-continuous

Storage temperature

Emitter to base voltage

Collector to emitter voltage

Collector to emitter voltage

SYMBOL

PD

VCEO

VCES

VEBO

ICM

TSTG

IC

Base CurrentIB

Junction temperatureTJ

I =0C

High voltage capability 

Fast switching speed

TO-220AB package which can be 
installed to the heat sink with one screw

Flyback and forward single transistor 

low power converters

t <5 msp

Converters

Switching regulators 

Motor control systems  

TO-220AB

B

E
C

C

IBM Peak base current t <5msp

(BUT11A)

4

NPN

C

B

E

(2)

(1)

(3)

Inverters



SEMICONDUCTOR
RoHS  RoHS  

Page 2 of 6www.nellsemi.com

BUT11A Series

ELECTRICAL CHARACTERISTICS  (T  = 25°C unless otherwise specified)C

UNITTEST CONDITIONSPARAMETERSYMBOL Min. Typ. Max.

1.0T =25°CC

V =1000V, V =0 CE BECollector to emitter cutoff current ICES

2.0 mAT =125°CC

Emitter to base cutoff currentlEBO V =9V, l =0EBO C 10

450 Collector to emitter voltageVCEO I =0B

V
 Collector to emitter sustaining voltageV *CEO(SUS) I =100mA, I =0, L=25mHC B 450

35I =5mA, V =5VC CEForward current transfer ratio

(DC current gain)

10 18
hFE*

10I =0.5A, C V =5VCE 20 35

Collector to emitter saturation voltageVCE(sat)* I =2.5A, I =0.5AC B 1.5
V

1.3Base to emitter saturation voltageVBE(sat)* I =2.5A, I =0.5AC B

ton Turn-on time 1

tstg Storage time 4
I =2.5A, = 0.5A, C

V  

I -I =B(on) B(off)

=250VCC

µS

tf Fall time 0.8

 SWITCHING TIMES INDUCTIVE LOAD

T =25°CCtstg Storage time I =2.5A, =0.5A, C

 

IB(on)

V =300V,V =5V, CC EB

L =1µHB

µS
T =100°CC

T =25°CCtf Fall time nS
T =100°CC

*Pulsed: Pulse duration= 300μs, duty cycle= 1.5%.

        

 SWITCHING TIMES RESISTIVE LOAD 

1.1

1.2

80

140

1.4

1.5

150

300
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Fig.1 Reverse bias SOA Fig.2 Power derating curve

Fig.3 Forward bias SOA
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BUT11A Series

 Collector-emitter voltage , V  CE (volts)

t =20µs p

I  max CM

I  max C 50µs 
100µs 
200µs 
500µs 
1ms 
2ms 

10ms 
DC 

d=0.01 

-2
10

-1
10

2
10

 Collector emitter voltage , V  CE(volts)

T  ≤ 25˚Ca

 - Region permissible DC operation

 - Permissible extension for repetitive pulse 

     operation

 - Area of permissible 

 

 - Repetitive pulse 

 

I

II

III

IV

operation during turn-on 

     in single transistor converters, provided 

     R  ≤ 100Ω and t  ≤ 0.6μs BE p

operation in this region is 

     permissible provided V  ≤ 0 and t  ≤ 5ms.BE p

(a) P max and P  peak max lines.D D

(b) Second breakdown limits.

Fig.4 Test circuit for V  (sus)CE
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oscilloscope
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Fig.5 Oscilloscope display for VCE (sus)
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Fig.7 V - I  CharacteristicsBE B
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BUT11A Series

I  = 6A C

I  = 8A C

I  = 3A C

T  = 25°C J

 Base current, I  (A)B

1V

I =1.5A C I =3A C
I =5A C

Fig.8 V - I  Characteristics (Typical)CE(sat) B

 Base current, I  (A)B
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Fig.9 DC current gain

 Collector current, l  (A)C
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Fig.6 V ·V  - I  Temperature BE(sat) CE(sat) C

                characteristics (Typical)
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BUT11A Series

Fig.10 Test circuit resistive load

T 

0
RB

tp

RL

VCC

D.U.T.

V  = 250V; t  = 20µs; V  = -6 to +8V; t /T = 0.01.CC IMp p
The values of R  and R  are selected in accordance with I  andB L C(ON)

I  requirementsB(ON)

VIM

Fig.11 Switching time waveforms with
             resistive load

t ≤ 30nsr 
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Fig.12 Test circuit inductive load

 V = 300V; V = 5V; L = 1µH    CC EB B 

    

IB

IC

90% 

10% 

tf
tstg

toff

t 

t 

90% 

10% 

tr

IB (on)

-IB (off)

IC (on)

IC (on)

Fig.13 Switching time waveforms with
             inductive load
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BUT11A Series

Case Style

2.87 (0.113)

2.62 (0.103)

9.40 (0.370)

9.14 (0.360)

10.54 (0.415) MAX.

16.13 (0.635)

15.87 (0.625) 

4.06 (0.160)

3.56 (0.140)

1.45 (0.057)

1.14 (0.045)

2.67 (0.105)

2.41 (0.095)

2.65 (0.104)

2.45 (0.096) 5.20 (0.205)

4.95 (0.195)

0.90 (0.035)

0.70 (0.028)

3.91 (0.154)

3.74 (0.148)

1 32

4.70 (0.185)

4.44 0.1754( )

1.39 (0.055)

1.14 (0.045) 

3.68 (0.145)

3.43 (0.135)

8.89 (0.350)

8.38 (0.330)

29.16 (1.148)

28.40 (1.118) 

14.22 (0.560)

13.46 (0.530)

0.56 (0.022)

0.36 (0.014)

2.79 (0.110)

2.54 (0.100)

15.32 (0.603)

14.55 (0.573)

TO-220AB

C
B E


