BC413
BC 414

NPN Silicon Transistors

BC 413 and BC 414 are epitaxial NPN silicon planar transistors in TO 92 plastic packages
(10 A 3 DIN 41868). They are intended for use in low-noise AF input stages and as
complementary transistors to BC 415 and BC 416.

Type Ordering code 25max £B e

BC 413" Q62702-C375 04e04 i

BC413B Q62702-C375-V1 L F 2
BC413C Q62702-C375-V2 ‘ 5 L ]
BC 414" Q62702-C376 L_ J
BC4148B Q62702-C376-V1 WLy 8L, Sy =
BC414C Q62702-C376-V2

Mounting instruction: Fixing hole dia 0.6
Approx. weight 0.25 g Dimensions in mm

Maximum ratings BC 413 BC 414
Collector-emitter voltage Vceo 30 45 \%
Collector-base voltage cho 45 50 \"
Emitter-base voltage VEgo 5 5 v
Collector current Ie 100 100 mA
Base current Ig 20 20 mA
Junction temperature Ti 150 150 °C
Storage temperature range Tatg —-65 to +150 °C
Total power dissipation (Tamp = 256°C)  Pyot 300 | 300 mw
Thermal resistance

Junction to ambient air Rinsa 420 | 420 | kw

Static characteristics (T,mp = 25°C)

The transistors are grouped according to the DC current gain hgg and marked by B and C.
At Ve = 6 V and the collector currents tabulated below the following static characteristics

apply.

hge group B (o

Type BC 413,BC 414 BC 413,BC 414
Ig hee hee

(mA) Ic/Ig Ie/Ig

0.01 150 (>100) 270 (>100)

2 290 (180 to 460) 500 (380 to 800)

1) If the order does not include any exact indication of the current amplification group desired, a transistor of a current
amplification group just available from stock will be delivered.
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BC413

BC 414
Type BC413,BC414
Vece I Ig Ve VeEsat VBEsat
v} (mA) (mA) (V) v)
5 0.01 - 0.62 - -
5 0.1 - 0.55 - -
- 10 0.5 - 0.075 (<0.25) -
- 100 5 - 0.25 (<0.6) 0.9
5 |1 2. - 0.62(0.55100.75) | — -
T 10 = - 0.3 (<0.6)" -
Static characteristics (Tomp = 25°C) BC413 | BC414
Collector cutoff current k :
(Vg = 30 V) Icgo <15 <15 nA
Collector cutoff current
{(Vcg = 30 V; Tamp = 150°C) Icgo <b - <5 p.A
Emitter-cutoff current
(Veg =4 V) Iego <15 <15 nA
Collector-emitter breakdown volitage ’ : .
(IC =10 mA) ' ’ V(BR)CEO >30 " >45 \Y)
Collector-base breakdown voltage o '
(IC =10 p.A) ' V(BR)CBO >45 >\50 V v
Emitter-base breakdown voltage : ‘ '
(Ic =10 pA) ' Vierieso | >5 >5 v
Dynamic characteristics (Tymp = 256°C)
Transition frequency (Ic = 10 mA;
Vee =5 V; f =100 MH2) fr 250 250 MHz
Collector-base capacitance o
(Veg =10V; I = 0; f = 1 MHz2) Ccso 25 25 ' pF
Noise figure (Ic = 0.2 mA; : : g
Vee = 5 V; f = 30 Hz to 15 kHz) NF <25 <25 dB
Equivalent, base referred noise voltage?) ‘
(Ic=02mA; Vcg =5V, Rg = 2kQ; ‘ o §
f=10to 50 Hz) E, <0.135 <0.135 wv
AF eleclﬁmic

_‘I_ < circuit f Specimen Amplifier Band pass tube volimeter

est circuit 1or . - i
noise voltage measurement > mHZfS»::BHZ L

] {> RHO

Negative feedback (Gy = const)

1) For the characteristic which passes through the point Ic =11 mA; VCE = 1V at constant base current.
2) Test circuit for noise voltage measurement. : :
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BC 413

BC 414
Dynamic characteristics (T4, = 25°C)
Ic=2mA; Veg =5V;f=1kHz
Type BC 413,BC 414 BC 413, BC 414
heg group B C
Mie 4.5 (3.2 to 8.5) 8.7 (6 to 15) kQ
h12e 2 3 1074
hate 330 600 - |
hyoe 30 (<60) 60 (<110) uS |
Total perm. power dissipation P issibl Ise load
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BC 413
BC 414

Collector cutoff current versus

hee
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DC current gain hge = f(I¢);
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Vce =5 V; Tamp = parameter
(common emitter configuration)
BC413, BC414

TIFF
1T i

T

1
Lot
sl et N

1
¥
5

X
a
.}

\

UF

L
] %=
HEs
r <

2

A
=2
2%

[0f

102mA

Collector current Ic = f (Vgg)

Vee=5V
{common emitter configuration)
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Input characteristic Iy = f (Vge)
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(common emitter configuration)
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BC 413
BC 414

Collector-emitter ion voltage
Veesat = f(Ic): hpg = 20;

Tamb = parameter

{common emitter configuration)
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Transition frequency fr = f (Ic);
Vce = parameter
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Base-emitter saturation voltage
VBEsat = f (Ic); heg = 20;

Tamb = parameter

(common emitter configuration)
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BC 413
BC 414

h-parameter versus collector current
he (Ic)
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Noise figure NF = f (I¢)
Vce=5V;f=1kHz;

Ry = parameter
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h-parameter versus collector-emitter voitage

Ic=2mA
h(Vep)
T Th (VoY) =f( ce)
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Noise figure NF = f ()
Vee=5V;f=120Hz
Ry = parameter
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BC 413

BC 414
Noise figure NF = f (I;) Noise figure NF = f (V¢g)
Vee=5V; f=10kHz . Ic =0.2mA; Ry = 2kQ; f =10 kHz
Rg = parameter Af=200Hz; Tymp = 25°C
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Tamb = 25°C
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