BC415, BC416

PNP Silicon Epitaxial Planar Transistors

for use in high-quality, low-noise AF and DC amplifiers.
Complementary types are the NPN transistors BC413 and
BC414.

These types are subdivided into three groups A, B and C,
according to their DC current gain.

Absolute Maximum Ratings

max.

max.Q5 9 125

Plastic package == JEDEC TO-92
TO-18 compatible
The case is impervious to light

Weight approximately 0.18 g
Dimensions in mm

Symbol Value Unit
Collectof Base Voitage BC415 —Veeo 45 Vv
BC416 —Veeo 50 \%
Collector Emitter Voltage BC415 —Veeo 30 \Y
BC416 —Vceo 45 \
Emitter Base Voltage —VEBo 5 \
Collector Current —lc 100 mA
Base Current —lg 20 mA
Power Dissipation at Tam, = 25 °C Pt 300" mw
Junction Temperature T; 150 °C
Storage Temperature Range Ts —-65... +150 °C

" Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case

134




BC415,BC416

Characteristics at T,,, = 25°C

Symbol Min. Typ. Max. Unit
h-Parameters at Ve = 5V, —Ic = 2 mA, f = 1 kHz
Small Signal Current Gain  Current Gain Group A hye 125 220 260 -
B hte 240 330 500 -
C hre 450 600 900 -
Input Impedance Current Gain Group A hie 1.6 2.7 45 kQ
B hie 3.2 4.5 8.5 kQ
C hie 6 8.7 15 kQ
Output Admittance Current Gain Group A hoe - 18 30 uS
B hoe - 30 60 uS
C hge - 60 110 uS
Reverse Voltage Transfer Ratio Current Gain Group A hre - 15-107* - -
B e - 2.10™ - -
c hre - 3-10* - -
DC Current Gain
at—Vee =5V, —lc = 0.01 mA Current Gain Group A heg 40 90 - -
B hee 100 150 - -
C hee 100 270 - -
at—Vee =5V, —lc =2mA Current Gain Group A hre 120 170 220 —
B hee 180 290 460 -
C hee 380 500 800 -
Thermal Resistance Junction to Ambient Rina - - 420" K/W
Collector Saturation Voltage
at—lg =10 mA, -l = 0.5 mA ~VeEsat - 0.075 0.25 \
at —lc =100 mA, —lg=5mA —VCEsat - 0.25 0.6 \'
Base Saturation Voltage ~VBEsat - 0.9 - \
at—Ic = 100 mA, —lg = 5 mA
Base Emitter Voltage
at —V(;E =5V, —lc =0.01 mA ~VBe - 0.52 - \
at —V(;E =5V, ~lc =0.1mA _VBE - 0.55 - \'
at—Vee =5V, —lc =2mA ~Vge 0.55 0.65 0.75 \
Collector Cutoff Current
at-Veg =30V —lceo - - 15 nA
at —V(;B =30 V, TA =150°C _ICBO - - 5 ,uA
Emitter Cutoff Currentat —Vgg = 4V —lego - - 15 nA
Collector Emitter Breakdown Voltage
at _IC =10 mA BC415 _V(BR)CEO 30 - - \'
BC416 -VsRriceo 45 - - \
Collector Base Breakdown Voltage
at _IC =10 /LA BC415 _V(BH)CBO 45 - - A
BC416 ~VemicBo 50 - - \
Emitter Base Breakdown Voltage at —lzg = 10 uA -V(erieBO 5 - - \
Gain Bandwidth Product fr - 200 - MHz
at—Vee =5V, -lc = 10mA, f = 100 MHz
Collector Base Capacitance Ccro - 45 - pF

at—Vc;Bo = 10V, f=1MHz

135



BC415, BC416

Characteristics, continuation

Symbol Min. Typ. Max. Unit
Noise Figure at—Vge =5V, —lc = 0.2 mA, F - - 2 dB
Rg=2kQ,f=30Hz...15kHz
Equivalent Noise EMF referred to base at—Vee =5V, Ve - - 0.1 uV
—lc=02mA, R =2kQ,f=10...50Hz
" valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
Transistor Bandpass
under Test Amplifier Filter AF-VTVM
0Hz SOHz
e d
Neg. Feedbcick (G, =constant)
Test circuit for equivalent noise EMF
Admissible power dissipation Pulse thermal resistance
versus ambient temperature versus pulse duration
Valid provided that ieads are kept at ambient Valid provided that leads are kept at ambient
temperature at a distance of 2 mm from case temperature at a distance of 2 mm from case
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BC415, BC416

Collector current
versus base emitter voltage

Common emitter
collector characteristics
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BC415,BC416

Common emitter Common emitter
collector characteristics input characteristic
A BC 415,416 uA BC 415,416
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collector characteristics versus ambient temperature
KA BC 415,416 nA BCA415,46
100 104
/
//
-1 80 _[CBO103 A
058 v
{ 7
5 / /
60 10 7
A1
‘/
057 / /
7z /
40 10 vz v //
056 //
/
20 ! Vg =30V
055 ey
— typical
-Vge=054V —— maximum
L [
0 107
0 1 2 3 4 5v 0 100 200°C
— - —— Tump

138



BC415,BC416
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Collector saturation voltage
versus collector current
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Collector base capacitance,
Emitter base capacitance
versus reverse bias voltage
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Gain bandwidth product
versus collector current
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BC415, BC416

Relative h-parameters
versus collector current
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Noise figure
versus collector current

Relative h-parameters
versus
collector emitter voltage
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BC415, BC416

Noise figure
versus collector current

Noise figure
versus collector emitter voltage
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