TIP31F; 31AF
TIP31BF 31CF
TIP31DF

SILICON EPITAXIAL POWER TRANSISTORS

NPN silicon power transistors in a SOT 186 envelope with an electrically insulated mounting base.

They are intended for use in audio amplifier output stages, general purpose amplifiers, and high-speed
switching applications.
PNP complements are TIP32F, TIP32AF, TiP32BF, TIP32CF and TIP32DF.

QUICK REFERENCE DATA

TIP31F | 31AF| 31BF | 31CF | 31DF

Collector-base voltage {open emitter} Vcgo  max. 80 {100 {120 (140 {160 V
Collector-emitter voitage (open base} VCEO max. 40 | 60 80 |100 (120 V
Emitter-base voitage {open collector) VERO  max. 5 \"
DC collector current ic max. 3 A
Peak collector current icm max. 5 A
DC current gain
Ilc=3A;Vce=4V hFE min. 10
Small-signal current gain at f = 1 MHz
Ic=05A; VCE=10V hfe min. 3
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TIP31F; 31AF
TIP31BF; 31CF
TIP31DF

RATINGS

Limiting values in accordance with the Absolute Maximum System {|EC 134)
TIP31F | 31AF | 31BF | 31CF | 31DF

Collector-base voltage

(open emitter) VeBo
Collector-emitter voltage

{open base} VCED
Emitter-base voltage

{open collector} VEBO
DC collector current ic
Peak collector current IcM
DC base current g
Total power dissipation

up to Th =25 9C (note 1) Piot

up to T = 25 °C {note 2) Piot
Storage temperature range Tetg
Junction temperature Tj
THERMAL RESISTANCE
From junction to internal heatsink Rth j-mb
From junction to external

heatsink {note 1} Rth j-h
From junction to external

heatsink (note 2} Rth j-h
From junction to ambient Rth j-a
INSULATION
Voltage allowed between all terminals and

external heatsink, peak value (note 3} Vinsyi
Insulation capacitance between

collector and extemnal heatsink Ce-h
Notes
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1. Mounted without heatsink compound and 30 + 5§ newtons pressure on centre of envelope.

2. Mounted with heatsink compound and 30 £ § newtons pressure on centre of envelope.

3. Heatsink temperature Ty, = 25 OC; relative humidity Ry < 75%; atmospheric pressure Pamp =

1013 mbar.
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TIP31F; 31AF
Silicon epitaxial power transistors TIP31BF; 31CF
TIP31DF

CHARACTERISTICS
Th = 25 OC unless otherwise specified
TIP31F | 31AF | 31BF | 31CF | 31DF

Collector cut-off current

ig=0;Vce=30V ICEO max. 0.1 | 0.1 - — — mA

iB=0; VCe=60V ICED max. - - 0.1 0.1 — mA

IB=0;, VCE=90V ICEOQ max. - - - —- 0.1 mA

Vge = 0; Vce = Vegomax ICES max. 0.2 } 0.2 0.2 0.2 0.2 mA
Emitter cut-off current

Ic=0; VEB=5V IEBO max. 0.2 |02 0.2 0.2 0.2 mA
DC current gain {(note 1}

lc=1A;VCE=4V hFE min. 25 | 25 25 25 25

lc=3A,VCE=4V hEE min. 10 10 10 10 5

Collector-emitter breakdown
voltage (note 1)
ig=0;1c=30mA V(BR)CEO min. 40 | 60 80 {100 |[120 V

Collector-emitter saturation
voltage (note 1)

Ic=3A;1g=375mA v max. 1.2 1 1.2 1.2 1.2 -V

Ic=3A,Ig=750mA CBsat  max. - | - - - 125V
Base-emitter voltages (notes 1 and 2)

lc=3A;Vce=4V VBE max. 1.8 Vv

Smalf-signal current gain
Ic=05A;VCE=10V
at 1 kHz min. 20
at 1 MHz hie min. 3

Turn-off breakdown energy with

inductive load (see Fig.3)

Ic=18A;L=20mH E(BR) min. 32 mJ
Switching times (see Fig.2)

Ic=1A;iBon=—IBoff=0.1A

turn-on time ton typ. 0.3 us
turn-off time toff typ. 1 HS
Notes

1. Measured under pulse conditions: tp = 300 us; § = 2%.
2. VBE decreases by about 2.3 mV/K with increasing temperature.
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TIP31F; 31AF
TIP31BF; 31CF
TIP31DF
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Fig.2 Switching times test circuit.
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Fig.3 Test circuit for turn-off breakdown energy.

Vee =20V
Vim =30V
~Vvgg = 3V
R1= 568
R2 =150 Q
R3= 33Q
Rg= 208
tr =tf=15ns
tp = 20 us
T =500pus
Vim= 12V
Rg =270
L = 20mH
Ic =18A
tp = 1ms
5 = 1%
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TIP31F; 31AF

Silicon epitaxial power transistors TIP31BF; 31CF
TIP31DF
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1 Region of permissible DC operation.
1l Permissible extension for repetitive pulse operation.

{1)  Ptot max and Ppeak max lines.
{2) Second-breakdown limits.

Mounted without heatsink compound and 30 + 5 newtons
pressure on the centre of the envelope.

Fig.4 SafeOperatingArea, Tamp = 25 ©C.
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TIP31F; 31AF
TIP31BF; 31CF
TIP31DF
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Fig.5 Pulse power rating chart; mounted without heatsink compound and 30 £ 5 newtons pressure on

the envelope.
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Fig.6 Total power dissipation. Fig.7 Typical collector-emitter saturation

voltage; Tj= 25 OC.

774 October 1988\ (

B Lb53931 0034916 T84 EN

This Material Copyrighted By Its Respective Manufacturer



TIP31F; 31AF
Silicon epitaxial power transistors TIP31 BF; 31CF
TIP31DF

7294582
1000

PrE

100

1

0,01 01 1 10

—ic (A}

Fig.8 Typical DC current gain; Ve =4 V; Ti =25 OC.
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