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2N3013

HIGH SPEED SATURATED SWITCHES

DESCRIPTION

The 2N3013 is a silicon planar epitaxial NPN tran-
sistor in Jedec TO-18 metal case intended for high
speed low saturation switching application up to
300 mA.
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INTERNAL SCHEMATIC DIAGRAM
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ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (Ig =0) 40 Vv
Vces Collector-emitter Voltage (Vge =0) 40 Y
Vceo Collector-emitter Voltage (I = 0) 15 Y
Veso Emitter-base Voltage (Ic =0) 5 Y
lc Collector Current 200 mA
e Collector Peak Current (t < 10 us) 500 mA
Piot Total Power Dissipation at Tamp < 25 °C 360 mwW
at' Tease <25 °C 1200 mw
at Tcace < 100 °C 680 mW
Tsig Storage Temperature — 55 to 200 °C
T; Max. Operating Junction Temperature 200 °C
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2N3013

THERMAL DATA

Rth j-case | Thermal Resistance Junction-case Max 146 ‘C/W
Rih j-amb Thermal Resistance Junction-ambient Max 486 ‘C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Ices Collector Cutoff Current (Vgg = 0) | Vce =20V 300 nA
Ve =20V Taiis = 12596 40 uA
Virjcso | Collector-base Breakdown Voltage| I = 100 LA le=0 40 Vv
Visriceo™ | Collector-emitter Breakdown Ic = 10 mA g = 0 15 v
Voltage
V(BR)EBO Emitter-base Breakdown Voltage le = 100 LA lc =0 5 Vv
hrg* DC Current Gain Vee =04V lc = 30 mA 30 120
Vee =05V lc = 100 mA 25
Vee=1V lc = 300 mA 15
Vce =04V lc =30 mA
Tamp = 55 °C 12
Vcesay™ | Collector-emitter Saturation lc =30 mA Is =3 mA 0.18 Vv
Voltage lc = 100 mA lg = 10 mA ‘ 0.28 Vv
lc = 300 mA lg = 30 mA 0.50 \
lc = 30 mA lg =3 mMA ‘
Tarie = 125°C 0.25 Vv
VBE(sat)” Base-emitter Saturation Voltage lc =30 mA Ils = 3 mA 0.75 0.95 Vv
lc = 100 mA Ilg = 10 mA 1.20 Y
Ilc = 300 mA Ig = 30 mA 1.70 Y
fr Transition Frequency Vee =10V lc = 30 mA ‘
f= 100 MHz = | M
Ccso Collector-base Capacitance Veg=5V: lg=0 f=1MHz | 5 pF
Cego Emitter-base Capacitance Veg=05V; Ic=0 f=1MHz 8 pF
ton Turn-on Time Vec =15V lc = 300 mA
gy = 30 mA \ 15 ns
tofs Turn-off Time Vee =15V lc = 300 mA i
lgy = —lgz = 30 MA | 26 ns
ts Storage Time Vee =10V Ic =10 mA
18 ns
IB\ =—|82= 10 mA

" Pulsed : pulse duration = 300 us. duty cycle = 1.5 %.
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