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Summary of Transistors

NPN AF transistors for high-quality AF and DC amplifiers

in plastic case 10D3 (=~ TO-92)
BC413, BC414, BC549, BC550

in plastic case 23A3 resp. TO-236
BC849, BC850

NPN AF general purpose transistors for switching
and amplifier applications

in plastic case 10D3 (=~ TO-92)

BC170, BC337, BC338, BC546 ... BC548,
JC500, JC501

in plastic case 23A3 resp. TO-236

BC817, BC818,
BC846, BC847, BC848,
BCWe60, BCX70

NPN AF transistors for high voltage drivers
and output stages

in plastic case 10D3 (=~ TO-92)
BC445, BC447, BC449

PNP AF transistors for high-quality AF and DC amplifiers

in plastic case 10D3 (=~ TO-92)
BC415, BC416, BC559, BC560

in plastic case 23A3 resp. TO-236
BC859, BC860

PNP AF general purpose transistors for switching
and amplifier applications

in plastic case 10D3 (=~ TO-92)

BC250, BC327, BC328, BC556 ... BC558,
JA100, JA101

in plastic case 23A3 resp. TO-236

BC807, BC808,
BC856, BC857, BC858,
BCW61, BCX71

PNP transistors for high voltage drivers
and output stages

in plastic case 10D3 (=~ TO-92)
BC446, BC448, BC450

VMOS Transistors

in plastic case 10D3 (= T0O-92)

BS107, BS108, BS112, BS170, BS189, BS192,
BS208, BS212, BS250
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Index of Symbols

CCBO

~
VUEBO

Ciss

m3 T moO

O
gi
gm
Yo

Os
Gc
Ge
GP av

GP max

Imaginary part of y-Parameters

Imaginary part of forward transconductance y;
Imaginary part of input admittance y;

Imaginary part of output admittance y,
Imaginary part of reverse transconductance y;
Base connection

Imaginary part of generator (source) impedance

Capacitance; junction capacitance;
collector connection

Input capacitance (bi/2 7 f)

Output capacitance (b,/2 7 f)

Collector base capacitance (open emitter)
Emitter base capacitance (ope
Input capacitance

Feedback capacitance (b,/2  f)

Emitter connection

Frequency

Gain bandwith product

Noise figure

Noise figure in mixer stages

Real part of y-parameters

Real part of forward transconductance y;
Real part of input admittance y;

Forward transconductance

Real part of output admittance y,

Real part of reverse transconductance y,
Generator conductance

Current gain

Power gain

Available power gain

Max. available power gain

Voltage gain

Parameters of h- (hybrid) matrix

Small signal current gain

Input impedance

Output admittance

Reverse voltage transfer ratio

DC current gain, common emitter

Base current

Peak base current

Turn-on current

Turn-off current

Collector current

Average collector current

Collector base cutoff current (open emitter)
Collector emitter cutoff current (open base)

Icer
Ices

Icev

RL opt
Rs
Ren
Rina
Rinc

Rinc/s

Rins
t

t1otal

T
Tamb
T;
Tc
Ts
Tss

Collector emitter cutoff current (specified resistance
between base and emitter)

Collector emitter cutoff current (base short-circuited
to emitter)

Collector emitter cutoff current (specified voltage
between base and emitter)

Peak collector current

Drain current

Drain cutoff current

Emitter current

Emitter base cutoff current (open collector)
Gate-body leakage current

Thermal resistance correction factor
Power dissipation

Continuous power dissipation

Pulse power dissipation

Collector base time constant

Drain source on resistance

Pulse thermal resistance junction to ambient air
Pulse thermal resistance junction to case
Resistance; resistor

Resistance between base and emitter
Generator impedance; source impedance
Optimum (matched) generator resistance
Load resistance

Optimum (matched) load resistance
Series resistance

Thermal resistance

Thermal resistance junction to ambient air

Thermal resistance junction to case
resp. mounting base

Thermal resistance case or mounting base
to heat sink

Thermal resistance heat sink to ambient air
Time

Dealy time

Fall time

Turn-off time (ts + t)

Turn-on time (t4 + t;)

Pulse duration

Propagation delay time

Rise time

Storage time

Total switching time (ton + torr)
Temperature; duration of one period
Ambient temperature

Junction temperature

Case temperature

Storage temperature

Temperature of substrate backside
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\

Ves

Ve

VBE sat
VeRriceo
V(BricEO

V(BR)CER

V(eR)ces
Vbes
Vbss

V(BR)DsS

V(BRr)EBO

Vces

VCE sat

Veev

Voltage

Base supply voltage

Base emitter voltage

Base emitter saturation voltage

Collector base breakdown voltage (open emitter)
Collector emitter breakdown voltage (open base)

Collector emitter breakdown voltage

(specified resistance between base and emitter)
Collector emitter breakdown voltage

(emitter short-circuited to base)

Drain gate voltage

Drain source voltage

Drain source breakdown voltage

Emitter base breakdown voltage (open collector)
Collector base volt
Collector base voltage (open emitter)
Collector supply voltage

Collector emitter voltage

Collector emitter voltage (open base)

Collector emitter voltage (specified resistance
between base and emitter)

Collector emitter voltage (emitter short-circuited
to base)

Collector emitter saturation voltage

Collector emitter voltage (specified voltage
between base and emitter)

Emitter base voltage (open collector)
Emitter supply voltage

Gate threshold voltage

Input voltage

Output voltage

Parameters of y- (admittance) matrix
Forward transconductance

Input admittance

Output admittance

Reverse transconductance
Generator admittance

Input impedance

Output impedance

Phase angle of y-parameters
Storage time constant

Duty cycle (t,/T)
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Characteristics and Maximum Ratings

The electrical performance of a semiconductor device is
usually expressed in terms of its characteristics and maximum
ratings.

Characteristics are those which can be measured by use of
suitable measuring instruments and circuits, and provide
information on the performance of the device under specified
operating conditions (at a given bias, for example). Depending
on requirements, they are quoted either as typical (Typ.) values
or guaranteed (Min., Max.) values.

Typical values are expressed as figures or as one or more
curves, and are subject to spreads. Occasionally a typical curve
is accompanied by another curve, this being a 95%, or, in a few
cases, a maximum spread limit curve.

Maximum Ratings give the values which cannot be exceeded
without risk of damage to the device. Changes in supply voltage
and in the tolerances of other components in the circuit must
also be taken into consideration. No single maximum rating
should ever be exceeded, even when the device is operated
well within the other maximum ratings. The inclusion of the
word “‘admissible” in a title means that the associated curve
defines the maximum ratings.

An exception to this rule are data on collector current. The
collector current, quoted as one of the critical transistor values,
is a maximum value recommended by the manufacturer which
should be noted in connection with the other characteristics
valid for this collector current (e. g. collector and saturation
voltages, current gain etc.) when selecting a transistor. In
certain cases, the quoted collector current may be exceeded
without the transistor being destroyed. The absolute limit for
the collector current is determined by the maximum admissible
power dissipation of the transistor.

Assembly and Soldering Instructions

To prevent transistors from being damaged during mounting,
observe the following points:

All semiconductor devices are extremely sensitive to their
maximum admissible junction temperature being exceeded.
When planning the layout of the equipment, the distance
between heat sources and semiconductor elements should
be sufficiently large.

Semiconductor elements may be mounted in any desired
position.

From the experience gained in soldering semiconductor
elements the following rules have emerged:

For transistors in plastic cases 10C3 and 10D3 the maximum
soldering time is 8 s, at soldering temperatures between 230
and 260 °C. Here, the distance between soldered joint and
case should be at least 4 mm. During soldering, the leads
should not be subjected to mechanical stress.

For transistors in plastic case 23A3 the maximum soldering
time is 5 sec., at a maximum soldering temperature of 240 °C.

10
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Admissible Power Dissipation

The indicated maximum admissible junction temperature must
not be exceeded because this could damage or cause the
destruction of the transistor crystal. Since the user cannot
measure this temperature, data sheets also reveal the
maximum admissible power dissipation Py, usually in the
form of a derating curve (see diagram).

If power dissipation is kept within these limits the maximum
junction temperature will not be exceeded. This can easily be
checked by using the equation

T; = Tamb + Piot - Rin

For the thermal resistance Ry, the junction to ambient thermal
resistance Ry is usually substituted in the case of small
transistors (in the TO-18 or TO-92 package). In the case of
power transistors (in the TO-202 or similar packages) which
are usually mounted on a cooling fin or heat sink for the
purpose of heat dissipation, the sum of the junction to case
thermal resistance Ry, plus the heat sink to ambient thermal
resistance Ry,s plus — for more accurate calculations — the
mounting surface to heat sink thermal resistance is substituted
for the thermal resistance in this equation. In order to keep the
mounting surface to heat sink thermal resistance low, a heat
conducting compound (silicone grease) is to be applied to the
mounting surface before the transistor is screwed on. If a mica
insulation is used, the thermal resistance of the mica washer
must be added which amounts to about 0,5 K/W.

Directions for determining the thermal resistance Ryg for
cooling fins can be found on page 13.

Since the distribution of heat in the transistor crystai is not
uniform and depends on voltage and current, some transistors
are accompanied by derating curves showing P as a function
of Tc and T,m, With the collector voltage Ve as parameter
(see diagram below).

Admissible power dissipation
versus ambient temperature
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Admissible collector current
versus collector emitter voltage
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For some power transistors the data sheets also contain a
diagram giving ‘“admissible collector current” or “permis-
sible operating range’’ which gives further information on
admissible power dissipation. One example is illustrated in the
diagram left.

These diagrams are based on continuous power dissipation.
However, pulse power dissipation may usually exceed conti-
nuous power dissipation. To ascertain maximum admissible
pulse power dissipation P, reference is made to the pulse
junction to case thermal resistance ryc or the pulse junction
to ambient thermal resistance ria Wwhose value can be derived
from the ry, = f(t,) diagram below.

Use the equation
T = Tamb + Pr - Itna

or, if the continuous power dissipation Pp is to be taken into
consideration:

T; = Tamo + Pp - Bina + Py " fiha

If the transistor is mounted on a cooling fin then the equation
becomes:

T; = Tamb + Piot - Bins + Pi - Tinc

wherein Py is the mean value of the pulse power dissipation P;.
Where continuous power dissipation must be considered in
addition, the equation is expanded accordingly:

Tj = Tamb + Piot - Rins + Po - Rinc + Pi - finc
wherein Py, is the mean value of the total power dissipation.

The thermal resistance and pulse thermal resistance values
derived from the data sheets apply without limitation only to
small collector emitter voltages Vg, between about 5 and
10 V. For higher voltages these thermal resistance values
have to be multiplied by a correction factor Ky which has to
be calculated from the previously mentioned derating curves.
The admissible power dissipation Py, max, applicable to low
collector voltages, must be divided by the admissible power
dissipation Py for the higher collector voltage V:

Ky = Ptot max
VTP
totV

The complete equation for T; then reads:
Tj = Tamp + Piot * Rins + Po - Kv - Rinc + Py Ky * finc

12
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Heat Removal from Transistors

The operation of any semiconductor device involves the Aluminium Cooling Fin
dissipation of power with a consequent rise in junction
temperature. Because the maximum admissible junction
o . K/W
temperature must be not exceeded, careful circuit design 100
with due regard not only to the electrical, but also the thermal \
performance of a semiconductor circuit, is essential. 70

Al

If the dissipated power is low, then sufficient heat is radiated 40
from the surface of the case; if the dissipation is high, however, Rens
additional steps may have to be taken to promote this process 30
by reducing the thermal resistance between the junction and \
the ambient air. This can be achieved either by pushing a star- \
or flag-shaped heat dissipator over the case, or by bolting the \
semiconductor device to a heat sink. 10 N
N .
\ Thickness |mm

P, the power to be dissipated, T, the junction temperature, and
Tamb, the ambient temperature are related by the formula
— Ti - Tamb — Ti - Tamb

Rina Rinc + Rins’

P

S —
NI
\\

a N —=

where Ry, is the total thermal resistance beween junction and
ambient air. The total thermal resistance in turn comprises an
internal thermal resistance Ry,c between the junction and the
mounting base, and an outer thermal resistance Ry,g between 0 2 4 6 8 10 12 1 16 18 20cm
the case and the surrounding air (or any other cooling medium). — Length of edge S
It should be noted that only the outer thermal resistance is
affected by the design of the heat sink. To determine the size of
the heat sink required to meet given operating conditions,
proceed as follows: First calculate the outer thermal resistance

by use of the formula

Rins <122 — Ry Steel Cooling Fin
and then, by use of the diagrams, determine the size of the K/W E
heat sink which provides the calculated Ry.s-value. To deter- €
mine the maximum admissible device dissipation and ambient 100 \

temperature limit for a given heat sink, proceed in the reverse 70

order to that described above. \

The calculations are based on the following assumptions: Use Reps 40 \
of a squareshaped heat sink without any finish, mounted in a 30
vertical position; semiconductor device located in the centre of
the sink; heat sink operated in still air and not subjected to any 20
additional heat radiation. The calculated area should be
increased by a factor of 1.3 if the sink is mounted horizontally,
and can be reduced by a factor of approximately 0.7 if a black
finish is used.

7
W 74

Thickness |[mm

~3
NN [T 05
\

N

The curves give the thermal to ambient resistance of square
vertical heat sinks as a function of side length. It is assumed
that the heat is applied at the centre of the square.

0 2 4 6 8 10 12 14 16 18 20cm
——— Length of edge S
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Basic Circuits

There are three basic transistor circuits. They are called
according to that electrode (emitter, base, collector) which is

common to both input and output circuit.

)
-2

-

—

Common Emitter

Common Base

O *» O
i
-
i
—_—
Vzl
O *¢—O

Common Collector

Properties of the three basic circuits:

Common Common Common
Emitter Base Collector
Input
impedance medium small high
Output
impedance medium high small
Current gain high lessthan1 | high
Upper
frequency limit | low high low

Four-Pole-Symbols of h-Matrix

A transistor can be considered as an active four-pole network.
When driven with small low-frequency signals its properties
can be described by the four characteristic values of the
h- (hybrid) matrix, which are assumed to be real.

U} -2
oO— ——0
ly} Transistor VZl vy = hi iy + hr Vo
four pole
O—— —O0 i2:hf‘i1+ho'v2

If expressed this in matrix form we obtain:

‘v /i h h,
(v)=m (2 o= ()

Explanation of h-Parameters

Input impedance (shorted output, vo = 0):

\%

I i1

Reverse voltage transfer ratio (open input, iy = 0):

V
h =—+
Vo

Small signal current gain (shorted output, v, = 0):

i
hy =—2
Iy

Output admittance (open input, iy = 0):

ip
h, =
0 V2

A frequently used abbreviation is the determinant:
Ah=h;-hy—h, - h

For all three basic circuit configurations the circuit illustrated
below represents the equivalent four-pole circuit using
h-parameters.
i ip
- —o0

o o

(% * . * -0

In the transistor data sheets the h-parameters are usually
quoted for the common emitter configuration and for a given
operating point (bias). The latter is determined by the collector
voltage, the emitter or collector current and by the ambient
temperature. For different operating points, correction factors
are needed which can be gathered from the relevant curves.
For common base or common collector transistor stage
calculations, the appropriate h-parameters are ascertained
from those of the common emitter configuration by using the
following conversion formulas.

14
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Common Common Common
Emitter Base Collector
Input impedance h; hp = _Me he. =h
ie ib 1+ hfe ic ie
: hie . hoe
Reverse voltage transfer ratio he hyp = T Tho T hre he=1-he
fe
Small signal current gain hye hyp = e —hie =14 hg
1+ hg
P hoe
Output admittance hoe hop = —F/—— hoc = hge
1+ hye

Calculation of a Transistor Stage

i i2
—
R,
¢ Transistor
4 v2
—_— - R
Z four pole Z;

Input impedance

hi+ R.- Ah

Vi _ TR AR
i1 - 1+ho'RL

Zi =

Output impedance

Z _Ve _ &
270, = Ah+hy-Rg
Current gain
_o_
Ge=5 = Tn, R
Voltage gain
Vo —hi- R
G = = ————
Vv, h; + R.- Ah

_ hf - Ry
T (1 +he-Ry) (hj+ R Ah)

Max. available power gain, input and output matched with
RG opt F€SP. RL opt

Gipmax = ( _h

2

\ /

h,Ah

RL opt = hi

Ra opt =
he hy- Ah

Four-Pole Symbols of y-Matrix

Whereas the network behaviour of low-frequency transistors
could be described by using the h- (hybrid) matrix, the y- (ad-
mittance) matrix is usually employed for high frequency
transistors.

it

—
Oo——
Transistor
v
four pole
O——
it =Yi Vi +Yr Vo

i =Yi Vit YorVo

In matrix form we obtain:

%> - ) U—;) v) = (;{—;’—)

/ /

The y-parameters are complex values which can be expressed
as

Yik = Ok + jbik !

(l)Lik

with by = wCy or with by = —

Often, the following notation is expedient:
Yik = | Vi | exp joi

By adding the suffix e, b, or citis possible to indicate to which of
the three basic circuit configurations the parameters are valid.

Explanation of y-Parameters

Input admittance (shorted output, v, = 0)

it
Yi= -

Vi

Reverse transconductance (shorted input, vy = 0)
i

Yr = Vs

15
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Forward transconductance (shorted output, v, = 0)

ip

yi = Vi

Output admittance (shorted input, v4 = 0)

iz
Yo = Vo

The determinant reads Ay = Vi - Yo — Y " Vs

Conversion from y-Parameters to h-Parameters

h= - ho— Y Ah= Yo
Yi Yi Yi
AN

Calculation of a Transistor Stage

iy 2

— -
Re
2z, Transistor Z
[ =S -2 v R
four pole

Input impedance

Vi 1+vy,- R

21: i1 - yi+Ay'R|_

Output impedance

7, = Vo 1+ Yi- RG

7 i Yo+ Ay-Rg
Current gain

i2 Yt

Ge = —2 =

¢ i Yi+ Ay - Ro
Voltage gain

_ Vo _ _ =¥ R

Gv = V4 T o1+ Yo - RL
Power gain
Gp:VZ'iz _ Ly - R

vicip  (1+Y¥o-R) (vi+Ay-R)

Available power gain, input matched with Rg opt

4-y#-Rg-R.
[(ys + Ay -R)-Ra +1+yo-RJ

Gpav =

Max. available power gain, input and output matched with
Ra opt resp- Re opt

G - / Yf )2
Pmax —
V Ay + VYi'YO/

Max. available power gain will be attained if input and output
are matched, where:

]
RLopt: '{,T_E

L1
Roon= |y, 2y
and:

AY=VYi Yo=Y Vi

16
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Switching Times

Definitions for the various times which make up the total
switching time can be gathered from the diagram below in
which the switching characteristic of a transistor in common-
emitter configuration is illustrated.

Iy

&
.3 t
Ic
o
L o
%

_‘Hld 'r ‘_?—. 's 'I ‘_'
ty Delay time
t, Rise time
ts Storage time
t Fall time

ton =1+t  Turn-ontime
tif =ts + tt  Turn-off time

The duration of the switching times depends upon the transistor
type and very much on the circuit arrangement.

With increasing saturation of the transistor the turn-on time
decreases and the turn-off time increases. An increase of the
turn-off current Iz, shortens the turn-off time.

The switching times depend on the duration of the turn-on
pulse. It is only when the duration of this pulse is a multiple
of the switching times that the latter remain constant. If the
pulse is shorter, especially the storage time decreases. With
a pulse duration in the region of the turn-on time the transistor
is no longer fully saturated. The collector voltage then exhibits
a characteristic such as is qualitatively represented in the
diagram below.

014v

g
—_—
re———Q94V ‘Pl\

VeEmin ~

/
/
—»

‘—fp —ﬁbﬂlsbd—— I, —

-y

DIN Standards (German)

The information contained in this book conforms, in the main,
to the following German DIN Standards.

DIN 41785 Sheet 1 (10. 69)
Semiconductor devices, letter symbols on data sheets, general

DIN 41785 Part 2 (6. 76)
Semiconductor devices, letter symbols on data sheets for
semiconductor devices for telecommunication

DIN 41791 Sheet 1 (9. 71)
Semiconductors for telecommunication, recommendations
for data sheets, general

DIN 41791 Sheet 4 (3.74)
Semiconductor devices for telecommunication, recommenda-
tions for data sheets, low power signal transistors

DIN 41791 Sheet 6 (6.76)
Semiconductor devices for telecommunication, recommenda-
tions for data sheets, switching transistors

DIN 41791 Sheet 9 (4. 74)
Low power semiconductor devices; recommendations for data
sheets; field-effect transistors

DIN 41854 (10.79)
Transistors, terms and definitions

DIN 41855 (10. 74)
Semicanductor devices, kinds of semiconductor devices,
terms and definitions

DIN 41858 (11. 73)
Field-effect transistors, terms and definitions

DIN 41869 Sheet 1 (7.73)
Case 23A3 for semiconductor devices; main dimensions

DIN 41870 Sheet 1 (4. 69)
Cases for semiconductor devices and integrated circuits, short
designations

DIN 41870 Part 2 (7.83)
Cases for semiconductor devices and integrated circuits,
survey, terminal covering

DIN 41870 Part 4 (9.82)
Cases for semiconductor devices and integrated circuits;
Cases 10B3 and 10D3 (IEC: 68)

17
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Specifications for Quality
1. General

The outgoing quality of ITT's semiconductor devices is
determined by the 100% testing of the guaranteed parameters
with the most modern equipment. It is assured by means of a
sampling system based on the laws of statistics covering
all electrical and mechanical limit values.

The Quality is described by AQL-values (AQL = Acceptable
Quality Level), which define the percentage of defectives in a
batch, at or below which there is at least a 90% probability
of the batch being accepted.

2. Defectives

Defectives are defined in terms of the maximal ratings and
guaranteed characteristics of electrical and mechanical
parameters. A device is considered defective if any one
parameter does not lie within the limits quoted in the
data-sheet. If an item has more than one defect, then this is
counted as one defect only, i.e. a batch is assessed on the
number of defective items and not on the number of defects.

Defects are classified according to type and degree.

Type of defects:
a) Mechanical defects (case and leads)
b) Electrical defects

Degree of defects:

a) Catastrophic defects are those which preclude any use of
the item

b) Limit defects are those which allow restricted use of the item

3. AQL (Acceptable Quality Level) Values
The group AQL values for the stated failure groups are given

below. The AQL values apply to the sum of all defectives within
the group.

Defectives:

Mechanical: Catastrophic defectives 0.065
Limit defectives 0.25

Electrical: Catastrophic defectives 0.025
Limit defectives 0.065

The tests carried out by the manufacturer are designed so as
to obviate the need for any incoming inspection by the user.
If, however, a user wishes to carry out an incoming inspection,
then this should be done on a sample basis, as laid down
in the internationally accepted MIL-STD 105 D (DIN 40080)
specifications.

Quality control during manufacture
Transistors

Mask making

Type check
Mechanical damage
Critical dimensions

'

'

Wafer - Mask alignment
processing - Critical dimensions
- Visual examination
(contamination, oxide,
metallisation, damage)
Die —
separation
- Visual examination
(contamination,
damage)
- Visual examination
Die attach (contamination,
damage, position)
- Adhesion
Wire - Visual examination
bonding T (breakage, position, damage)

Bond strength

Encapsulation External visual examination

- Hermeticity

Lead - Adhesion

plating - Visual examination

Stress screening - ;S\tdr:nglth offetr;lcaﬁsixllation and leads
- esion of the plating

t

fon austome” - Solderability

request only) - Quality parameters dependent on

100% electrical assembly processes

classification

100% parameter

measurement

(deviceidentity)

Marking and packing of

bulk packaged product

100% parameter External visual examination

measurement - d.c. parameters
(device identity - a.c. parameters
and reeling) - Device identity
- Marking permanency
- Quantity check
Finished - Packing and labeling

goods store

v

Periodic reliability sampling

Commissioning

- Labeling and dispatch
Quantity check

Dispatch —M ——————

Key
<> Store
O Production process

D Statistical production
monitoring

@ Quality acceptance
test
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NPN Silicon Transistors
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BC170

NPN Silicon Planar Transistor ¢ e
for switching and amplifier applications © |
3
The transistor is subdivided into three groups, A, B and C, 3
according to its DC current gain. g
| B
On special request these transistors are also manufactured .
in the pinconfiguration TO-18. max 0';5
Y
E co

Plastic package 10D3
according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g
Dimensions in mm

Absolute Maximum Ratings

Symbol Value Unit
Collector Base Voltage Veeo 20 \'%
Collector Emitter Voltage Vceo 20 \Y,
Emitter Base Voltage Veso 5 \
Collector Current Ic 100 mA
Power Dissipation at Tomp = 25 °C Prot 300" mw
Junction Temperature T 150 °C
Storage Temperature Range Ts —55to0 +150 °C
" Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case

Characteristics at T, = 25°C

Symbol Min. Typ. Max. Unit
DC Current gain
atVece =1V, Ic=1mA Current Gain Group A hee 35 - 100 -
B hee 80 - 250 -
C hee 200 - 600 -
atVeg =1V, Ic =30mA Current Gain Group A hre 30 ~ - -
B hee 60 - - -
C hee 150 - - -
Collector Saturation Voltage
atlc=1mA,lg=0.1mA VcEsat - ~ 0.25 \Y)
atlc =30mA, Ig =3mA VeEsat - - 0.4 \
Base Saturation Voltage VBEsat - - 0.7 \
at IC =1mA, IB =0.1 mA
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BC170

Characteristics, continuation

Symbol Min. Typ. Max. Unit
Collector Cutoff Current lceo - - 0.1 uA
at VCB =15V
Emitter Cutoff Current leso - - 0.1 uA
at VEB =38V
Collector Base Capacitance Cceo - 4 - pF
at VCBO: 10V, f=1MHz
Emitter Base Capacitance Cero - 12 - pF
atVego =0.5V,f=1MHz
Gain Bandwith Product fr - 100 - MHz
atVee =5V, Ic =10mA, f = 50 MHz
Noise Figure F - - 10 dB
atVee =5V, Ic =0.2mA, Rg = 2k, f =1 kHz,
Af =200 Hz
Thermal Resistance Junction to Ambient Rina - - 420" K/W
" Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
Admissible power dissipation Common emitter
versus ambient temperature collector characteristics
e o e emadgg!tamblenttemperatre mA 8C 170
10 60
mw BC 170
500
i 8 yr 50
400
Prot
40
6
300
\ 30
N
il
200 \\ 20
\ (
\ 2 I 10 pA
B _=10H
100 \\ -
\\ .
\ 0 ] 2V
0 = Ve
0 100 200 °C
" lamp
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BC337, BC338

NPN Silicon Epitaxial Planar Transistors
for switching and amplifier applications. Especially suitable for
AF-driver stages and low power output stages.

These types are also available subdivided into three groups
-16, -25 and -40, according to their DC current gain. As comple-
mentary types the PNP transistors BC327 and BC328 are
recommended.

On special request these transistors are also manufactured
in the pinconfiguration TO-18.

Absolute Maximum Ratings

469 e

I‘mm 12,5846

max. 0559

. |
E- €&

25

Plastic package 10D3
according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g
Dimensions in mm

Symbol Value Unit
Collector Emitter Voltage BC337 Vces 50 \'%
BC338 Vees 30 \Y
Collector Emitter Voltage BC337 Vceo 45 \%
BC338 Veeo 25 \Y
Emitter Base Voltage Vero 5 \
Collector Current Ic 800 mA
Peak Collector Current lem 1 A
Base Current Is 100 mA
Power Dissipation at Tam, = 25 °C Pot 625" mw
Junction Temperature T 150 °C
Storage Temperature Range Ts —55t0 +150 °C

Y Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
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BC337, BC338

Characteristics at T,,,, = 25°C

Symbol Min. Typ. Max. Unit
DC Current Gain
atVege =1V, Ic =100 mA BC337, BC338 hre 100 — 630 -
Current Gain Group 16 hee 100 160 250 -
25 hee 160 250 400 -
40 hee 250 400 630 -
atVeg =1V, Ic = 300 mA BC337, BC338 hee 60 - - -
Current Gain Group 16 hee 60 130 - -
25 hee 100 200 - -
40 hre 170 320 - -
Collector Cutoff Current
atVeg =25V BC338 lces - 2 100 nA
at VCE =45V BC337 lCES - 2 100 nA
at VCE =25 V7 Tamb =125°C BC338 |CES - — 10 /.LA
at VCE =45 V, Tamb =125°C BC337 ICES - - 10 /.LA
Collector Emitter Breakdown Voltage
at IC =10 mA BC338 V(BR)CEO 20 - - \%
BC337 V(BR)CEO 45 - - \Y%
Collector Emitter Breakdown Voltage
atle = 0.1 mA BC338 V(BR)CES 30 - - \
BC337 V(BR)CES 50 - - \
Emitter Base Breakdown Voltage V(sr)EBO 5 . - - \
atle =0.1mA
Collector Saturation Voltage VeEsat - - 0.7 \Y
atlc = 500 mA, Iz = 50 mA
Base Emitter Voltage Vge - - 1.2 \
atVeg =1V, Ilc =300 mA
Gain Bandwidth Product fr =7 100 - MHz
atVee =5V, Ic =10mA, f = 50 MHz
Collector Base Capacitance Ccgo - 12 - pF
atVeg =10V, f=1MHz
Thermal Resistance Junction to Ambient Rina - - 200" K/W

" Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
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BC337, BC338

Admissible power dissipation Collector current
versus ambient temperature versus base emitter voltage

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

w BC 337,338 %fg BC 337,338
1 b
5 yI25°c P
Al] 7
2 ]|t
Pot™® e o | socfl [ Fsog
[
5 ry
f ’/ — typical
06 \ 2 | 4 | ===limits
\\ IR at Tymp=25°C
10 }
N N}
04 N\ ’ ]
. \ 2 i
N I
N\ : 11
, \ 7
02 \ . i
\ I 1l
\ *
\ 10-1 I 1 1
0 1 2V

0 0 100 200°C
—— Tamsb

—= Vpr

Pulse thermal resistance Gain bandwidth product
versus pulse duration versus collector current
Valid provided that leads are kept at ambient temperature

a a distance of 2 mm from case
MHz BC 337,338
3K/W BG 337,338 103 R
10 amb =
7 f =20MHz
5 5
, 4
2 ] T
ltha 102 ,4/ ?
. |os —17 i /é-\ ¥ee=5V
1 7 N
— 102
P //
cosL W ’ V/
5 _
302/ % N/
2 / Y,
0.01 3
1 . —
. /4/0.005 - — 2
v=0 !
z ] 10
4 11 L1 1 2 5 10 2 5 102 » s 10°mA
-1

10% 105 10% 10% 102 10" 1 10 10%
—»fp
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BC337, BC338

Collector saturation voltage
versus collector current

\' BC 337,338
05 — typical ,'
===limits J
at Tymp = 25°C |
I (|
Vees Ot ﬁ”o "
1
T

03

DC current gain
versus collector current

BC 337,BC 338

1000
VCE = 1 V

700

500

400

300
<150 °C [ \
200 L_—1 \
\
5=25°C |

Zam%

hee

)
/ ]
7 1 100 =
/ / 7
02 7 1
47 / /// 0
b p— ~ ! 40
ll 30
0.1
25°C { 20
— 150 °C 50
——
0 —————— 10,57 z 3
107! 1 10 102 103 mA 10 1 10 10 10
—.’IC IC
Base saturation voltage Common emitter
versus collector current collector characteristics
v BC 337,338 mA BC 337,338
2 - 500 37
— typical / L 28
——=limits —
- / e 2.4
; at Tymp=25°C / ///—-— .
VBEsat i =10 /’ Icl'00 / /___._.——-—-—-' 2B
/ I~ s
/ /- :
1 /] 1.4
300 11/
/ // 7 1.2
, L B // :
7
-50°C 4 /A 200 '/ 0.8
L — = z -~
= 25 4 / 06
- -
— L1
/ 1/
7 Ig =02 mA
0 0
107" 1 10 102 103mA 0 1 2V

—Vce
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BC337, BC338

mA
100

1, 80

60

40

20

Common emitter
collector characteristics

BC 337,338

0.35

03

025

02

015

0.1

Is

0.05

mA

=k

20V

mA
500

300

200

100

Common emitter
collector characteristics

BC 337338
I
085
/
/)
08
I
I
075
Vor =0,

— Ve

2V
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BC337, BC338
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BC413, BC414

NPN Silicon Epitaxial Planar Transistors
for use in high-quality, low-noise AF and DC ampilifiers. Com-
plementary types are the PNP transistors BC415 and BC416.

These types are subdivided into two groups B and C according

to their current gain.

On special request these transistors are also manufactured

in the pinconfiguration TO-18.

Absolute Maximum Ratings

1

LE0 e

min 12,58 46 e

[

Plastic package 10D3
according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g
Dimensions in mm

Symbol Value Unit
Collector Base Voltage BC414 Vceo 50 \Y
BC413 Veso 45 \
Collector Emitter Voltage BC414 Veeo 45 \Y
BC413 Veeo 30 \Y
Emitter Base Voltage Veso 5 \%
Collector Current Ic 100 mA
Base Current Is 20 mA
Power Dissipation at Tam, = 25 °C Piot 500" 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

Transistor
under Test Amplifier

Band Pass
Filter

AF-VTVM

O >

10Hz S0Hz

@

1
—J

Neg. Feedback (G, =constant)

Test circuit for equivalent noise EMF
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BC413, BC414

Characteristics at T, = 25°C

Symbol Min. Typ. Max. Unit
h-Parametersat Veg =5V, Ic =2mA, f = 1kHz
Small Signal Current Gain  Current Gain Group B hie - 330 — -
C hre - 600 - -
Input Impedance Current Gain Group B hie 3.2 4.5 8.5 kQ
(o hie 6 8.7 15 kQ
Output Admittance Current Gain Group B hoe - 30 60 uS
C hoe - 60 110 uS
Reverse Voltage Transfer Ratio Current Gain Group B hre - 2-10™ — -
c hre - 3-107* - -
DC Current Gain
atVee =5V, lIc = 0.01 mA Current Gain Group B hre 100 150 - -
(o4 hre 100 270 - -
atVee =5V, Ic = 2mA Current Gain Group B hee 180 290 460 -
C hee 380 500 800 -
Thermal Resistance Junction to Ambient Rina - — 250" K/W
Collector Saturation Voltage
atlc =10mA, Iz = 0.5mA VecEsat - 0.075 0.25 \Y;
at lC =100 mA, IB =5mA VcEsat - 0.25 0.6 \%
Base Saturation Voltage
atlc =100 mA, I = 5mA Veesat - 0.9 - v
Base Emitter Voltage
at VCE =5 V, |C =0.01 mA Vge - 0.52 - \
at VCE =5 V, Ic =0.1mA VBE - 0.55 - \
atVee =5V, lc =2mA Vie 0.55 0.62 0.75 \Y
Collector Cutoff Current
at VCB =30V ICBO - - 15 nA
at VCB =30 V, Tamb =150°C ICBO - - ,LLA
Emitter Cutoff Current at Vegg = 4V leso - - 15 nA
Collector Emitter Breakdown Voltage
atlc =10 mA BC414 V(BR)CEO 45 - - \
BC413 V(sr)ceo 30 - - \Y,
Collector Base Breakdown Voltage
atlec =10 ,U.A BC414 V(BR)CBO 50 - - \%
BC413 V(ericeo 45 - - Y,
Emitter Base Breakdown Voltage at I = 10 uA V(gr)eBO 5 - — \
Gain Bandwidth Product fr - 250 - MHz
atVee =5V, Ilc =10mA, f = 100 MHz
Collector Base Capacitance Ccsro - 25 - pF
atVCBo =10V,f=1MHz
Noise Figure at Ve =5V, F - - 3 dB
Ic=02mA Rg=2kQ,f=30Hz...15kHz
Equivalent Noise EMF (referred to base) at Veg =5V, v, — - 0.135 uV

lc =0.2mA, R =2kQ,f=10...50Hz

" Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
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BC413, BC414

Admissible power dissipation
versus ambient temperature

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

Collector current
versus base emitter voltage

2
r —
o | | LA
AN
o 7

s/
5%/

o
5 V_T PI —
2 . .
- L 11
10° 10 102 1 10%s
——

mw BC 413, 414 m‘; BC 413,414
500 10 — -+
VCE = 5 V I I ’ / / //
s L= typical ] /|
\ — — limits | y
Fot 400 Ie Womo 3¢ I /
\ am
\ 10
300 \ 259CH 1
5 | 1
\ A
. AT
200 | |
1 ’r f
\ 100°]I I A I [|-50°C
\ : ’
100 ]
\ [
2 ! .
\ | I |
0 10—1 l |
0 100 200°C 0 05 1V
— Iy —
Pulse thermal resistance DC current gain
versus pulse duration versus collector current
Valid provided that leads are kept at ambient
i f
temperature at a distance of 2 mm from case BC413B,BC 414B
K/W BC 413, 414 1000
10° Veg=5V
700
® 500
e I
400
— o R hFano ///-\\

K/;’"\\

Jamb =25 °C

~50°C
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70

50
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BC413, BC414

Common emitter
input characteristic

LA

BC 413,414

103 ——
Ve =5V /
s |7, =25°C

—— T

Common emitter
collector characteristics

mA BC 413, 414
100 sy [0k L703%
/] ] 03~
/ ,///' //
I 80 r/// /// Oﬁ7
/,// L1
60 / T
1 015
/ ’_———"
T
40
01
Ig=005mA
20
0
0 10 20V

—> Ve

Common emitter
collector characteristics

mA BC 413 414
100 y
/| _As
/ |05
IC 80 /’04 035
e
/ 03
/ L~
60 ~
/// 025
40 "
T 1 015
0.
20
Ig = 0.05 mA
0
1 2V
.

Common emitter
input characteristic

pA BC 413, 414
100 5%
045
I %0 04
0.35
60 3
025
40
02
0.15
20
f 0.1
IB =005 pA
0
0 1 2 3 4 5V
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BC413, BC414

Collector base capacitance,
Emitter base capacitance
versus reverse bias voltage

pF BC 413,414
10 N
cBO
Ceso \ Ceso
6 \

N ~N
4 Ceso
~
\
2
0
01 02 05 1 2 5 0V

——— Voo Yemo

Collector saturation voltage
versus collector current

\" BC 413,414
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04| Ic
|72 —==20
CE sat IB
./
/
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~ // /
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02 e s il v
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i P 4 l/
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Collector cutoff current
versus ambient temperature
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10
/
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A 7
/
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N
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e
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Base saturation voltage
versus collector current
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BC413, BC414

Relative h-parameters Gain bandwidth product
versus collector current versus collector current
BC 413, 414 MHz BC 413, 414
102 ]03 ‘ ]
s ’ Tamb=25°C
helle) ; amb”
he(lz=2mAj . Vee=10V| |
2 fT P
3 7
h T 5VN\
10 \t , /A D
6 \\\ v, // 2V \
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/ 10 IA
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N
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hoe \\ 2
2 [Tke=5V
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101 L7 10
10" 2 4 1 2 4 10 mA 01 R s 10 2 s 100 mA
—_— I — I
Relative h-parameters Noise figure
versus collector emitter voltage versus collector emitter voltage
BC 413, 414 d8 BC 413,414
2 20 T T
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18 R =2kQ
helvee ) [ f =1kHz
Peliee=5VI| | F 16 }4r=200Hz
15 hre—— Tomb= 25 °C
\ hie_—;" 14
\ T
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\‘ — 12
1 > L~ 1 __h_'_'-:——— 10
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N -+
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6
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BC413, BC414

Noise figure
versus collector current

Noise figure
versus collector current

dB BC 413, 414 dB BC413, 414
20 20
Vee=5V [ / Ve =5V
18 | £ =120 Hz| ( [ 18 | f =10 kHZ
Tarmb=25° / Tumb=25°C
£ 18 16
R = IMQ/IOO kQf 10kQ /1 kQ /
14 / / 14
Rg=
15000 A / / 6= 1MQ /100 kQ
12 / 12
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10 10
/ / \500 Q / 10 kQ
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0 0
1073 1072 10! 1 10 mA 103 1072 107! . 10 mA
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Noise figure Noise figure
versus collector current versus frequency
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20 20
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BC413, BC414
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BC445, BC447, BC449

NPN Silicon Epitaxial Planar Transistors
for high voltage drivers and output stages.

As complementary types the PNP transistors BC446,
BC448 and BC450 are recommended.

On special request these transistors are also manufactured
in the pinconfiguration TO-18.

Absolute Maximum Ratings

Plastic package 10D3

min. 12,5 46 e

:

1
3

according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g

Dimensions in mm

Symbol Value Unit
Collector Base Voltage BC445 Veeo 60 \Y
BC447 Veeo 80 \%
BC449 Veeo 100 \Y
Collector Emitter Voltage BC445 Vceo 60 \"
BC447 CEO 80 \"
BC449 Vceo 100 Vv
Emitter Base Voltage VEBO 5 \
Collector Current le 300 mA
Power Dissipation at Tm, =25 °C Piot 6257) mwW
Junction Temperature T; 150 °C
Storage Temperature Range Ts —55... +150 °C

1) Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case.
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BC445, BC447, BC449

Characteristics at T, = 25 °C

]
Symbol Min. Typ. Max. Unit
DC Current Gain
atVeg=5V,Ic=2mA hee 50 - 460 —
Current Gain Group A hee 120 - 220 —
Current Gain Group B hee 180 - 460 -
(only BC445, BC447)
at VCE=5V, |C=1O mA hFE 50 — — -
Current Gain Group A hee 100 — — —
Current Gain Group B hee 160 - — -
(only BC445, BC447)
atVgg=5V, Ig=100 mA hee 50 - — —
Current Gain Group A hee 60 - — —
Current Gain Group B hee 90 - - -
(only BC445, BC447)
Thermal Resistance Junction to Ambient Riha - — 2001 K/W
Collector Saturation Voltage VcEsat — 0.1 0.25 \%
atlc=100 mA, Ig=10 mA
Base Saturation Voltage VBEsat — 0.85 - \%
atlc=100 mA, Ig=10 mA
Base Emitter Voltage VeE - 0.8 1.2 Vv
at VCE=5 V, lc= 100 mA
Collector Emitter Breakdown Voltage
at IC =1mA BC445 V(BR)CEO 60 — — Vv
BC447 V(8R)ceo 80 - - \
BC449 V(8R)cEO 100 - - \
Collector Base Breakdown Voltage
at IC =100 LLA BC445 V(BR)CBO 60 - — Y
BC447 V(er)cBO 80 - - \
BC449 V(er)cBO 100 — — \
Emitter Base Breakdown Voltage V(BR)EBO 5 - - \"
at lg=10 pA
Collector Cutoff Current
atVgg=30V BC445 lceo — — 100 nA
at VCB =40V BC447 lCBO - — 100 nA
at VCB =60V BC449 ICBO —_ —_ 100 nA
Gain Bandwidth Product fr 100 200 - MHz
at VCE =5 V, |C=50 mA, f=100 MHz
Collector Base Capacitance Ccio - 3 — pF
atVeg=10V,f=1MHz
Emitter Base Capacitance Cero - 16 — pF
at VEB =05 V, f=1MHz

1) Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
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BC546 ... BC550

NPN Silicon Epitaxial Planar Transistors
for switching and AF amplifier applications.

These transistors are subdivided into three groups A, B and C
according to their current gain. The type BC546 is available in
groups A and B, however, the types BC547 and BC548 can be
supplied in all three groups. The BC549 and BC550 are low
noise types and available in groups B and C. As complementary
types the PNP transistors BC556 . . . BC560 are recommended.

On special request these transistors are also manufactured
in the pinconfiguration TO-18.

Plastic package 10D3

according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g

Dimensions in mm
Jimensions inmm

Absolute Maximum Ratings

Symbol Value Unit
Collector Base Voltage BC546 Veeo 80 \
BC547, BC550 Vceo 50 \
BC548, BC549 Veeo 30 \
Collector Emitter Voltage BC546 Vces 80 V
BC547, BC550 Vces 50 \Y
BC548, BC549 Vces 30 \Y
Collector Emitter Voltage BC546 Vceo 65 \Y
BC547, BC550 Vceo 45 Vv
BC548, BC549 Vceo 30 Vv
Emitter Base Voltage BC546, BC547 Veso 6 \
BC548, BC549 Veso 5 \Y
BC550
Collector Current Ic 100 mA
Peak Collector Current lem 200 mA
Peak Base Current lam 200 mA
Peak Emitter Current —lem 200 mA
Power Dissipation at Tomp = 25 °C Piot 500" mw
Junction Temperature T; 150 °C
Storage Temperature Range Ts —-65...+150 °C
Y Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
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BC546 ... BC550
Characteristics at T, = 25°C
Symbol Min. Typ. Max. Unit ]
h-Parametersat Ve =5V, Ic =2 mA, f = 1 kHz
Small Signal Current Gain  Current Gain Group A hie - 220 - -
B hre - 330 - -
(o] hte - 600 - -
Input Impedance Current Gain Group A hie 1.6 2.7 4.5 kQ
B hie 3.2 4.5 8.5 kQ
C hie 6 8.7 15 kQ
Output Admittance Current Gain Group A Noe - 18 30 uS
B Noe - 30 60 uS
C Noe - 60 110 uS
Reverse Voltage Transfer Ratio
Current Gain Group A Are - 1.5-10™ - -
B hre - 2-10™* - -
c Pre - 3-107* - -
DC Current Gain
atVeg =5V, Ic = 10uA Current Gain Group A hee - 90 - -
B hee - 150 - -
C hFE - 270 - -
atVee =5V, lIc =2mA Current Gain Group A hee 110 180 220 -
B hee 200 290 450 -
C hee 420 500 800 -
atVee =5V, Ic = 100 mA  Current Gain Group A e - 120 - -
B hee - 200 - -
C hFE - 400 - -
Thermal Resistance Junction to Ambient Rina — - 250" K/W
Collector Saturation Voltage
at lc =10 mA, IB = 0.5mA VCEsat - 80 200 mV
atlc =100 mA, Iz = 5 mA VeEsat - 200 600 mV
Base Saturation Voltage
at lc =10 mA, lB =0.5mA VBEsat - 700 - mV
atlc = 100 mA, Ig = 5mA VEsat - 900 - mV
Base Emitter Voltage
at VCE =5 V, IC =2mA VBE 580 660 700 mV
at VCE =5V, |C =10mA Vge - - 720 mV
Collector Cutoff Current
atVege =80V BC546 lces - 0.2 15 nA
atVeg =50V BC547, BC550 lces - 0.2 15 nA
atVeg =30V BC548, BC549 lces - 0.2 15 nA
at VCE = 80 V, T] =125 O(: BC546 ICES - - 4 /.LA
at VCE =50V, Tj =125°C BC547, BC550 ICES - - 4 /.LA
atVeg =30V, T, =125°C BC548, BC549 lces - - 4 HA
at VCB =30V lCBO - - 15 nA
at VCB =30V, Tj = 150°C ICBO - - 5 /uLA
Gain Bandwidth Product fr - 300 - MHz
atVege =5V, Ic =10mA, f = 100 MHz
Collector Base Capacitance Ccro - 3.5 6 pF
atVeg =10V, f=1MHz

" Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
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BC546

... BC550

Characteristics, continuation

Symbol Min. Typ. Max. Unit
Emitter Base Capacitance at Vgg = 0.5V, f = 1 MHz Ceso - 9 - pF
Noise Figure
at VCE =5V, IC =200 /.LA, RG =2kQ,
f =1 kHz, Af =200 Hz BC546, BC547, BC548 F - 10 dB
BC549, BC550 F - 1.2 dB
atVee =5V, Ic =200 uA, Rg = 2k(},
f=30...15000 Hz BC549 F - 1.4 4 dB
BC550 F - 1.4 3 dB
Equivalent Noise EMF
atVeg =5V, lc =200 uA,Rg =2kQ,f=10...50Hz
BC550 Ve - - 0.135 nY
Admissible power dissipation Pulse thermal resistance
versus temperature versus pulse duration
Valid provided that leads 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
mW BC 546...BC 550 K/W BC 546...BC 550
500 10°
\ 5
\
Fot 400 \ n =
o \ th/:oz 02 ‘/7 /
\ A4
300 \ ) _(10,5_)4
\ w7/
10 001 7
5
200
/4//0,005
2
\ a . _
100 v=0 t
5 V= —
\ [
‘\ 2 fo— T ——! —
\ - | | |
0 1
0 100 200°C 10 10° 10 10? 10%s
— Tomb —
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BC546 ... BC550
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DC current gain
versus collector current
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BC546 ... BC550

Collector base capacitance,
Emitter base capacitance
versus reverse bias voltage

Relative h-parameters
versus collector current

versus collector current

MHz BC546...BC 550
o I
7
7c.1mb=25°c
5
. Yee =10V
3
7
/ 5V
2 / N
/// 2V Y
10° //
7
5
4
3
2
10

pF BC546...BC 550 BC546...BC550
10 \ 102
\ ‘
N\ helIp) *
8 helIc=2mA)
2
Ccao
h.
Ceso Ceso 10 \\ N
6 N
\ 6
N NN y,
N /
N L /
\ 2 N 7
4 ~ N
\ 1
P ——— -
6 A - \\
2 4 ] N
—— N
hoe N
2
Tamb =25°C l;CE :_5 v
0 . o L_Tamp=25°C
01 02 05 1 2 5 10V 10 2 4 ] 2 4 10mA
> W0 . %80 I
Gain bandwidth product Noise figure

versus collector current

dB BC 549 BC 550

20— 7 T
Vee=5V /

18 | £=120Hz / /

Tamp=25°C / /
16 1

i " RG=1MQ/IOO ke 10k /1 ka2
L | s00e /f / [
N e
; \\\ /I L[|
61—V \\ ///
H
2 N / /m
0 ]
1073 1072 L ; 1 10 mA

42




BCb546 ... BC550
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versus collector current
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BC817, BC818

NPN Silicon Epitaxial Planar Transistors
for switching, AF driver and amplifier applications.

Especially suited for automatic insertion in thick- and thin-
film circuits.

These transistors are subdivided into three groups -16, -25
and -40 according to their current gain.

As complementary types the PNP transistors BC807 and
BC808 are recommended.

The pinconfiguration of these types is the following:
1=_Collector, 2=Base, 3=Emitter.

Marking code

Type Marking
BC817-16 6A
-25 6B
-40 6C
BC818-16 6E
-25 6F
-40 6G

Absolute Maximum Ratings

e

l- 13—+

Plastic package 23A3
according to DIN 41869 (=~ TO-236)
The case is impervious to light

max. 0.1

bottom view

Weight approximately 0.01 g
Dimensions in mm

Symbol Value Unit

Collector Emitter Voltage BC817 Vces 50 \

BC818 Vees 30 Vv
Collector Emitter Voltage BC817 Vceo 45 \'

BC818 Veeo 25 Y
Emitter Base Voltage VEso 5 Vv
Collector Current lc 800 mA
Peak Collector Current lom 1000 mA |
Peak Base Current Izm 200 mA
Peak Emitter Current —lem 1000 mA
Power Dissipation at Tsg = 50 °C Pt 310" mwW
Junction Temperature T; 150 °C
Storage Temperature Range Ts —-65...+150 °C

) Ceramic Substrate 0.7 mm; 2.5 cm? area
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BC817, BC818

Characteristics at T, = 25 °C

Symbol Min. Typ. Max. Unit
DC Current Gain
atVee =1V, lc =100 mA  Current Gain Group-16 hee 100 - 250 -
-25 hee 160 - 400 -
-40 hre 250 - 600 -
atVee =1V, Ic = 300 mA -16 hre 60 - - -
-25 hee 100 - - -
-40 hee 170 - - -
Thermal Resistance Junction Substrate Backside Rinse - - 320" K/W
Thermal Resistance Junction to Ambient Riha - - 450 K/W
Collector Saturation Voltage ' Vcesat - - 0.7 \%
at lc = 500 mA, Iz = 50 mA
Base Emitter Voltage Vee - - 1.2 \
at VCE =1V, IC = 300 mA
Collector Cutoff Current
atVeg =45V BC817 lces - - 100 nA
atVge =25V BC818 ICES - - 100 nA
atVee =25V, Tj =150°C lces - - 5 nA
Emitter Cutoff Current lepo - - 100 nA
at VEB =4V
Gain Bandwidth Product fr - 100 - MHz
atVee =5V, Ic =10mA, f = 50 MHz
Collector Base Capacitance at Veg = 10V, f = 1 MHz Ccro - 12 pF

) Ceramic Substrate 0.7 mm; 2.5 cm? area
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BC817, BC818

Admissible power dissipation
versus temperature of substrate backside
Ceramic Substrate 0.7 mm; 2.5 cm? area.
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BC817, BC818

Collector saturation voltage
versus collector current
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BC817, BC818
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BC817, BC818
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BC846 ... BC850

NPN Silicon Epitaxial Planar Transistors
for switching and AF amplifier applications.

Especially suited for automatic insertion in thick- and thin-

film circuits.

These transistors are subdivided into three groups A, B

and C according to their current gain. The types BC846 is
available in groups A and B, however, the types BC847 and

BC848 can be supplied in all three groups. The BC849 is a
low noise type and the BC850 a extremely low noise type.
Both are available in groups B and C. As complementary

types the PNP transistors BC856...BC860 are recom-

mended.

The pinconfiguration of these types is the following:
1=Collector, 2=Base, 3=Emitter.

13-+

Plastic package 23A3
according to DIN 41869 (=~ TO-236)
The case is impervious to light

max. 0.1

bottom view

Weight approximately 0.01 g

Dimensions in mm

Marking code

Marking code Type Marking
BC848A 1J
Type Marking B 1K
BC846A 1A c 1L
B 1B BC849B 2B
BC847A 1E c 2C
B 1F BC850B 2F
(o} 1G C 2G
Absolute Maximum Ratings
Symbol Value Unit
Collector Base Voltage BC846 Veso 80 Y
BC847, BC850 Veeo 50 \%
BC848, BC849 Veso 30 \Y
Collector Emitter Voltage BC846 Vces 80 Vv
BC847, BC850 Vces 50 \Y
BC848, BC849 Vces 30 \
Collector Emitter Voltage BC846 Veeo 65 \
BC847, BC850 Veeo 45 \Y
BC848, BC849 Vceo 30 \%
Emitter Base Voltage BC846, BC847 Veso 6 \
BC848, BC849, Veso 5 \Y,
BC850
Collector Current I 100 mA
Peak Collector Current lom 200 mA
Peak Base Current ) 200 mA
Peak Emitter Current —lem 200 mA
Power Dissipation at Tsg = 50 °C Piot 310 mw
Junction Temperature T; 150 °C
Storage Temperature Range Ts —-65...+150 °C
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BC846 ... BC850

Characteristics at T, = 25°C

Symbol Min. Typ. Max. Unit
h-Parametersat Vecg = 5V, Ic = 2 mA, f = 1kHz
Small Signal Current Gain Current Gain Group A hre - 220 - -
B hie - 330 - -
C hie - 600 - -
Input Impedance Current Gain Group A hie 1.6 2.7 4.5 kQ
B hie 3.2 45 8,5 kQ
C he 6 8.7 15 kQ
Output Admittance Current Gain Group A Noe - 18 30 uS
B hoe - 30 60 nS
C hoe - 60 110 uS
Reverse Voltage Transfer Ratio
Current Gain Group A hre - 15107 - -
B hre - 2:10°* - -
c Pre - 3-107* - -
DC Current Gain
atVee =5V, lc =10 uA Current Gain Group A hee - 90 - -
B hee - 150 - -
C hFE - 270 - -
atVee =5V, Ic=2mA Current Gain Group A hre 110 180 220 -
B hee 200 290 450 -
C hre 420 520 800 -
Thermal Resistance Junction to Substrate Backside Rinss - - 320" K/W
Thermal Resistance Junction to Ambient Riha - - 450 K/W
Collector Saturation Voltage
atle =10mA, Iz = 0,5 mA VecEsat - 90 250 mV
atlc =100 mA, Iz = 5mA Viesat - 200 600 mV
Base Saturation Voltage
atlc =10mA, Iz =0.5mA ViEsat - 700 - mV
atlc =100 mA, Iz = 5mA VigEsat - 900 - mV
Base Emitter Voltage
atVege =5V, lIc=2mA Vge 580 660 700 mV
atVee =5V, Ic=10mA Vie - - 720 mV
Collector Cutoff Current
atVee =80V BC846 lces - 0.2 15 nA
atVee =50V BC847, BC850 lces - 0.2 15 nA
atVee =30V BC848, BC849 lces - 0.2 15 nA
atVee =80V, T,=125°C BC846 lces - - 4 uA
atVee =50V, T,=125°C BC847, BC850 lces - - 4 wA
atVee =30V, T,=125°C BC848, BC849 lces - - 4 A
atVeg =30V lero - - 15 nA
at VCB =30 V, TJ =150°C |CBO - - 5 /.LA
Gain Bandwidth Product
atVege =5V, lc =10mA, f =100 MHz fr - 300 - MHz
Collector Base Capacitance at Veg = 10V, f = 1 MHz Ccro - 3.5 6 pF
Emitter Base Capacitance at Vgg = 0.5V, f = 1 MHz Ceso - 9 - pF
Noise Figure
atVee =5V, Ic = 200 A, Rg = 2k
f=1kHz, Af=200Hz BC846, BC847, BC848 F - 2 10 dB
BC849, BC850 F - 1.2 dB
atVee =5V, lc =200 A, Rg = 2kQ,
f=30...15000Hz BC849 F - 1.4 4 dB
BC850 F - 1.4 3 dB

' Ceramic Substrate 0.7 mm; 2.5 cm? area
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BC846 ... BC850

Characteristics, continuation

Symbol Min. Typ. Max. Unit
Equivalent Noise EMF
atVee =5V, Ilc =200 uA, Rg =2kQ,f=10...50 Hz
BC850 v - - 0.135 wV
Admissible power dissipation Pulse thermal resistance
versus temperature of substrate backside versus pulse duration (normalized)
Ceramic Substrate 0.7 mm; 2.5 cm? area. Ceramic Substrate 0.7 mm; 2.5 cm? area.
mg(\)l BC846...BC 850 0 BC846...BC 850
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BC846 ... BC850

DC current gain
versus collector current

Collector cutoff current
versus ambient temperature
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BC846 ... BC850

Collector base capacitance,
Emitter base capacitance
versus reverse bias voltage

Relative h-parameters
versus collector current
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BC846 ... BC850

Noise figure
versus collector current
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BCW60, BCX70

NPN Silicon Epitaxial Planar Transistors
for switching and AF amplifier applications.

Especially suited for automatic insertion in thick- and thin-

film circuits.

These transistors BCW60 are subdivided into the groups
A, B, C and D, the transistors BCX70 into the groups G, H,
J and K according to their current gain. As complementary

types the PNP transistors BCW61 and BCX71 are recom-

mended.

The pinconfiguration of these types is the following:

1=Collector, 2=DBase, 3=Emitter.

Marking code

e

3 -015

i

max. 0.1

|
1 |

;
!
.0.95 095-

Plastic package 23A3

bottom view

according to DIN 41869 (= TO-236)

The case is impervious to light

Weight approximately 0.01 g
Dimensions in mm

Marking code

Type Marking Type Marking
BCWB60A AA BCX70G AG
BCwW60B AB BCX70H AH
BCW60C AC BCX70J AJ
BCW60D AD BCX70K AK
Absolute Maximum Ratings
Symbol Value Unit
Collector Emitter Voltage BCW60 Vces 32 \'%
BCX70 Vces 45 \Y
Collector Emitter Voltage BCW60 Vceo 32 \Y,
BCX70 Veeo 45 \Y
Emitter Base Voltage Veso 5 \'
Collector Current Ic 200 mA
Base Current Ig 50 mA
Power Dissipation at Tgg = 50 °C Piot 310" mw
Junction Temperature T 150 °C
Storage Temperature Range Ts —65to +150 °C

Y Ceramic Substrate 0.7 mm; 2.5 cm? area
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BCW60, BCX70

Characteristics at T, = 25 °C

Symbol Min. Typ. Max. Unit
h-Parametersat Ve =5V, Ic =2mA, f =1 kHz
Small Signal Current Gain GroupA, G hye - 200 - -
B,H hre - 260 - -
C,J hte - 330 - -
D,K he - 520 - -
Input Impedance Group A, G hie 1.6 2.7 45 kQ
B,H hie 25 3.6 6 k)
C,J hie 3.2 45 8.5 kQ)
D, K hie 45 7.5 12 kQ
Output Admittance Group A, G hoe - 18 30 uS
B,H Noe - 24 50 uS
C,J hee - 30 60 uS
D, K hoe - 50 100 uS
Reverse Voltage Transfer Ratio Group A, G hre - 1.5-107* - -
B,H re - 2-107* - -
c,J hre - 2-107* - -
D,K Pre - 3-107* - -
DC Current Gain
atVege=5V,Ilc=10uA Group A, G hre - 78 - -
B,H hee 20 145 - -
C,J hee 40 220 - -
D, K hee 100 300 - -
at VCE =5V, Ic=2mA Group A,G hFE 120 170 220 -
B,H hee 180 250 310 -
C,J hee 250 350 460 -
D, K hee 380 500 630 -
atVee =1V, lc=50mA Group A, G hFE 50 - - -
B,H hee 70 - - -
C,J hee 90 - - -
D, K hee 100 - - -
Thermal Resistance Junction to Substrate Backside Rinss — - 320" K/W
Thermal Resistance Junction to Ambient Rina - - 450 K/W
Collector Saturation Voltage
atlc=10mA, Iz =0.25mA VcEsat - 120 350 mV
atlc =50mA, Ig = 1.25mA VeEsat - 200 550 mV
Base Saturation Voltage
atlc =10mA, Iz =0.25mA VigEsat - 700 850 mV
atlc =50mA, Iz =1.25mA VgEsat - 830 1050 mV
Base Emitter Voltage
atVee =5V, lc =10 uA Vge - 520 - mV
atVege =5V, Ic=2mA Vge 550 650 750 mV
atVee =1V, Ic =50 mA Vge - 780 - mV
Collector Cutoff Current
atVege =32V BCW60 lces - - 20 nA
at VCE =32V, Tamp = 150 °C lces - - 20 /.LA
atVeg =45V BCX70 lces - - 20 nA
atVeg =45V, Tamp = 150 °C lces - - 20 MA
Emitter Cutoff Current lego - - 20 nA
at VEB =4V
Collector Emitter Breakdown Voltage
at !C =2mA BCW60 V(BR)CEO 32 - - A
BCX70 V(BR)CEO 45 - - \Y
) Ceramic Substrate 0.7 mm; 2.5 cm? area
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BCW60, BCX70

Characteristics, continuation

Symbol Min. Typ. Max. Unit
Emitter Base Breakdown Voltage Visr)EBO 5 - - Vv
atlg =1 ,bLA
Gain Bandwidth Product fr 125 250 - MHz
atVee =5V, Ic=10mA, f = 100 MHz
Collector Base Capacitance at Voeg = 10V, f = 1 MHz Ccro - - 4.5 pF
Emitter Base Capacitance at Vegg = 0.5V, f = 1 MHz Cero - - pF
Noise Figure F - 6 dB
atVee =5V, I = 200 uA, Rg = 2 kQ,
f=1kHz, Af =200 Hz
Switching Times (see Fig. 1)
atlc =10 mA, g1 = —lgz =1mA,
R1 =5 kgl, Rg =5 k.Q, _VBB =3.6 V, RL = 990 k()
Delay Time ty - 35 - ns
Rise Time t, - 50 - ns
Turn-On Time tg + t, - 85 150 ns
Storage Time ts - 400 - ns
Fall Time t - 80 - ns
Turn-Off Time ts + t - 480 800 ns
2 Osc.
T ¢—O t, <« 5ns

Z, 100 kQ
Ru
N

Fig. 1:
Test circuit for switching times
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BCW60, BCX70

Admissible power dissipation DC current gain
versus temperature of substrate backside versus collector current
Ceramic Substrate 0.7 mm; 2.5 cm? area.
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Ceramic Substrate 0.7 mm; 2.5 cm? area.
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BCW60, BCX70

Collector cutoff current
versus ambient temperature
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BCW60, BCX70

10
5

helIc) ¢

helIc =2mA)
2

10

6

4

Relative h-parameters
versus collector current

BCW60, BCX70

2
h/'e
IO\
- h,)\\ /|
N /
N
Ay, —
: JrlN
L~ N
P AN
—
hoe N
VCE = 5 V
4 Tamp=25°C
0!, . 1 2 . 10mA
IC

61



JC500, JC501

NPN Silicon Epitaxial Planar Transistors
for switching and amplifier applications

The transistors are subdivided into four groups O, P, Q and R
according to their current gain.

Absolute Maximum Ratings

1

LB D -

min. 1258 46 ja—

I

max. 0,552

Plastic package 10D3
according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g
Dimensions in mm

Symbol Value Unit
Collector Emitter Voltage JC501 Vces 50 \Y,
JC500 Vees 30 Vv
Collector Emitter Voltage JC501 Vceo 45 Y,
JC500 Vceo 25 Y
Emitter Base Voltage Vego 6 \%
Collector Current lc 100 mA
Peak Collector Current lom 200 mA
Base Current I 50 mA
Power Dissipation at Tomp = 25 °C Pt 500" mw
Junction Temperature T; 150 °C
Storage Temperature Range Ts -55...+150 °C

" valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
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JC500, JC501

Characteristics at T, = 25°C

Symbol Min. Typ. Max. Unit
DC Current Gain
atVege =5V, lc=1mA Current Gain Group O hee 90 - 180 -
P hre 135 - 270 -
Q hee 200 - 400 -
R hre 300 - 600 -
Collector Saturation Voltage
atlc =10mA, Iz = 0.5 mA VeEsat - 0.08 0.2 \Y,
at |C =100 mA, lB =5mA VCEsat - 0.23 0.6 \
Base Saturation Voltage
atlc =10mA, Iz = 0.5 mA ViEsat - 0.73 1.00 \Y,
at IC =100 mA, IB =5mA VBEsat - 0.87 1.05 \
Base Emitter Voltage
atVee =5V, lc =0.1mA Vge - 0.55 - \
at VCE =5 V, IC =2mA VBE 0.55 0.62 0.7 \Y
atVee =5V, Ic =100 mA Vge - 0.83 - Vv
Collector Cutoff Current
atVee =50V JC501 lces - 0.2 15 nA
atVeg =30V JC500 lces - 0.2 15 nA
at VCE =50V, Tamb =125°C JC501 'CES - 0.2 4 /LA
atVeg =30V, Tamp = 125°C JC500 lces - 0.2 4 uA
Collector Emitter Breakdown Voltage at Ic = 2 mA
JC501 V(BR)CEO 45 - - V
JC500 V(BR)CEO 25 - - \%
Emitter Base Breakdown Voltage at Ie = 1 uA
JC501 V(BH)EBO 6 - - \Y%
JC500 V(BR)EBO 5 - - \'%
Gain Bandwidth Product
atVee =3V, lc =0.5mA, f=100 MHz fr - 85 - MHz
atVee =5V, Ic =10mA, f = 100 MHz fr 150 250 - MHz
Collector Base Capacitance at Vego = 10V, f =1 MHz Ccro - 3.5 6 pF
Emitter Base Capacitance at Vggo = 0.5V, f =1 MHz Cero — 8 — pF
Noise Figure
atVee =5V, Ic =02mA, Rg =2kQ,f=1kHz F - 2 10 dB
Thermal Resistance Junction to Ambient Rina - - 250" K/W

Y Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
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JC500, JC501

DC current gain

Admissible power dissipation
versus collector current

versus ambient temperature

Valid provided that leads are kept at ambient temperature
at a distance of 2 mm from case
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JC500, JC501

Common emitter
collector characteristics

Collector saturation voltage
versus collector current
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JC500, JC501

Collector base capacitance,
Emitter base capacitance
versus reverse bias voltage

Relative h-parameters
versus collector current
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JC500, JC501

Collector cutoff current
versus ambient temperature
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PNP Silicon Transistors
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BC250

PNP Silicon Epitaxial Planar Transistor
for switching and amplifier applications

The transistor is subdivided into three groups A, B and C
according to its DC current gain.

On special request this transistor is also manufactured in the
pinconfiguration TO-18.

Absolute Maximum Ratings

min. 12,594 46 r

i

Plastic package 10D3
according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g
Dimensions in mm

Symbol Value Unit
Collector Base Voltage —Veeo 20 \Y
Collector Emitter Voltage —Vceo 20 \
Emitter Base Voltage —Vego 5 \%
Collector Current —lc 100 mA
Power Dissipation at T,, = 25 °C Piot 300" mwW
Junction Temperature T 150 °C
Storage Temperature Range Ts -55...+150 °C

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

70




BC250

Characteristics at T) = 25 °C

Symbol Min. Typ. Max. Unit

DC Current Gain
at—Vee =1V, -lc =1 mA Current Gain Group A hee 35 - 100 -

B hee 80 — 250 -

C hee 200 - 600 —
Collector Saturation Voltage at—Ic = 30 mA, —lg = 3mA —VcEsat - 0.4 - \Y)
Collector Cutoff Current at —-Vgg = 15V —lceo - - 100 nA
Emitter Cutoff Current at —Vgg = 3.8V —lego - - 100 nA
Gain Bandwidth Product fr - 180 — MHz
at—-Veg =5V, -lc =10mA, f = 100 MHz
Collector Base Capacitance at—Vego = 10V, f =1 MHz Ccgo - 3 - pF
Emitter Base Capacitance at —Vggo = 0.5V, f =1 MHz Ceso - 12 - pF
Thermal Resistance _ _ 1)
Junction to Ambient Rina 400 KW

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

Admissible power dissipation
versus ambient temperature

Valid provided that leads are kept at ambient
temperature at a distance of 2 mm from case
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BC250
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Collector current
versus base emitter voltage
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BC250
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BC327, BC328

PNP Silicon Epitaxial Planar Transistors
for switching and amplifier applications. Especially suitable for
AF-driver stages and low power output stages.

These types are also available subdivided into three groups
—16,-25 and —40, according to their DC current gain. As com-
plementary types the NPN transistors BC337 and BC338 are
recommended.

On special request these transistors are ais
in the pinconfiguration TO-18.

manufacture:

Absolute Maximum Ratings

1

469

-

min.12,5- 46 ‘4—

i

max. 0,559

fJBT-i
E-(3iv)C o
25

Plastic package 10D3
according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g
Dimensions in mm

Symbol Value Unit
Collector Emitter Voltage BC327 —VcEs 50 \%
BC328 —Vees 30 Vv
Collector Emitter Voltage BC327 —Vceeo 45 \
BC328 —Veeo 25 \
Emitter Base Voltage —Vero 5 \Y%
Collector Current —Ic 800 mA
Peak Collector Current —lem 1 A
Base Current =g 100 mA
Power Dissipation at Tomp, = 25 °C Piot 625" mw
Junction Temperature T 150 °C
Storage Temperature Range Ts -55...+150 °C

Y Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
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BC327, BC328

Characteristics at T, = 25 °C

Symbol Min. Typ. Max. Unit
DC Current Gain
at—Vee =1V, -l =100 mA BC327, BC328 hre 100 - 630 -
Current Gain Group 16 hee 100 160 250 -
25 hre 160 250 400 -
40 hee 250 400 630 -
at—Vee =1V, —Ic = 300 mA BC327, BC328 hee 60 - - -
Current Gain Group 16 hee 60 130 - -
25 hee 100 200 - -
40 hre 170 320 - -
Thermal Resistance Junction to Ambient Rina - - 200" K/W
Collector Cutoff Current
at—-Veg =25V BC328 —lces - 2 100 nA
at—Veg =45V BC327 —lces - 2 100 nA
at—Vee =25V, Tgmp =125°C BC328 —lces - - 10 HA
at—Vee =45V, Tgmp =125°C BC327 —lcEs - - 10 A
Collector Emitter Breakdown Voltage
at—Ig = 10 mA BC327 —V(sRr)cEO 45 - - \Y
BC328 —V(ericeo 25 - - \Y
Collector Emitter Breakdown Voltage
at—lc = 0.1 mA BC327 —V(BR)CES 50 - - \%
BC328 —V(erices 30 - - \Y,
Emitter Base Breakdown Voltage at -l = 0.1 mA -V(BRr)EBO 5 - — \Y
Collector Saturation Voltage —VecEsat - - 0.7 \'
at—Ig = 500mA, —lg = 50 mA
Base Emitter Voltage at —-Vcg = 1V, —Ic = 300 mA —Vie - - 1.2 \
Gain Bandwidth Product fr - 100 - MHz
at—Veg =5V, —lc =10 mA, f = 50 MHz
Collector Base Capacitance at—Veg = 10V, f =1 MHz Ccro - 12 - pF

Y Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
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BC327, BC328

Admissible power dissipation
versus ambient temperature
Valid provided that leads are kept at ambient

Collector current
versus base emitter voltage

temperature at a distance of 2 mm from case
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BC327, BC328

DC current gain
versus collector current

Common emitter collector
characteristics
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BC327, BC328

Collector saturation voltage
versus collector current

Gain bandwith product
versus collector current
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BC327, BC328
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BC415, BC416

PNP Silicon Epitaxial Planar Transistors
for use in high-quality, low noise AF and DC amplifiers.

These types are subdivided into three groups A, B and C,
according to their DC current gain. As complementary types
the NPN transistors BC413 and BC414 are recommended.

On special request these transistors are also manufactured
in the pinconfiguration TO-18.

Absolute Maximum Ratings

1

LED e

min. 12,58 46 ja—

i

max. 0558
8

S

25

Plastic package 10D3
according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g
Dimensions in mm

Symbol Value Unit
Collector Base Voltage BC415 —VeBo 45 \Y,
BC416 —Vero 50 \%
Collector Emitter Voltage BC415 —Vceo 30 \'
BC416 —Vceo 45 \%
Emitter Base Voltage —Vero 5 \Y)
Collector Current —lc 100 mA
Base Current —Ig 20 mA
Dawviar Nicainatinn ot T — oK o D ennt) mA/
FOWEI viSSipatiln dl igmp = 29 v tot Juuv vy
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
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BC415, BC416

Characteristics at T, = 25 °C

Symbol Min. Typ. Max. Unit
h-Parameters at —Vgg =5V, —lc = 2mA, f = 1 kHz
Small Signal Current Gain  Current Gain Group A hte - 220 - -
B hfe - 330 el —
C h(e - 600 - —_
Input Impedance Current Gain Group A hie 1.6 27 4.5 ‘ kQ
B hie 3.2 45 8.5 kQ)
C hie 6 8.7 15 kQ
Output Admittance Current Gain Group A hee - 18 30 uS
B hoe - 30 60 uS
c Noe - 60 110 uS
Reverse Voltage Transfer Ratio Current Gain Group A hre - 1.5-10™ - -
B hre - 2-107* — -
c e - 3-107* - -
DC Current Gain
at—Vce = 5V, —lc = 0.01 mA Current Gain Group A hee 40 90 - -
B hee 100 150 - -
C hee 100 270 - —
at—Vee =5V,-Ic =2mA Current Gain Group A hee 120 170 220 -
B hee 180 290 460 -
(o hee 380 500 800 -
Thermal Resistance Junction to Ambient Rina - - 250" K/W
Collector Saturation Voltage
at—lc =10mA, —lg = 0.5 mA —Veesat - 0.075 0.25 Y
at _IC =100 mA, —'IB =5mA —chsa‘ - 0.25 0.6 \%
Base Saturation Voltage —VgEsat - 0.9 - \
at—lc = 100 mA, —lg = 5mA
Base Emitter Voltage
at—Vee =5V, -l =0.01 mA —Vge - 0.52 - \Y
at—-Vee =5V,—-lc =0.1mA —Vge - 0.55 - \%
at—-Vee =5V,-lc =2mA —Vge 0.55 0.65 0.75 \Y
Collector Cutoff Current
at —VCB =30V _ICBO - - 15 nA
at "VCB =30 V, TA =150°C "|CBO - — 5 /.LA
Emitter Cutoff Current at —-Vgg = 4V —lego - - 15 nA
Collector Emitter Breakdown Voltage
at _'IC =10 mA BC415 -—V(BR)CEQ 30 - - \
BC41 6 "V(BR)CEO 45 - - V
Collector Base Breakdown Voltage
at —IC =10 /J,A BC415 _V(BR)CBO 45 - - \'%
BC416 —VgRricBO 50 - - %
Emitter Base Breakdown Voltage at —lgg = 10 ©A —V(sr)EBO 5 - - \'%
Gain Bandwidth Product fr - 200 - MHz
at—Veg =5V, -l = 10mA, f = 100 MHz
Coiiector Base Capacitance Ccro - 45 - pF
at—VCBo:10V,f=1MHZ —~

Y Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
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BC415, BC416

Characteristics, continuation

Symbol Min. Typ. Max. Unit
Noise Figure at—Vcg =5V, —Ic = 0.2 mA, F - - 2 dB
Rg=2kQ,f=30Hz...15kHz
Equivalent Noise EMF referred to base at—Vce =5V, vy - - 0.1 wV
—lc=02mA,Rg =2k, f=10...50Hz

Transistor
under Test
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>
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| |

T
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Test circuit for equivalent noise EMF
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Admissible power dissipation
versus ambient temperature

Valid provided that leads are kept at ambient
temperature at a distance of 2 mm from case
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Pulse thermal resistance
versus pulse duration

Valid provided that leads are kept at ambient
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

mA BC 415,416 mA BC 415,416
102 - 100 ——— TmA
T 7717, P
5 miael // / A L —] 03
o | T wpical y/4 / 7 / L
3 ——limi / / // /‘l’—b_ 08
imits _1.80 L
I at Tomp = 25°C|__/ y c // |7
/ A A
06|
] ~al -
10 /1 / | d |
Il e
5
4 B A j )
3 04—
/ / /8%
: /
’ l 40 L—1 03—
, A %=
woee| | I’ -50°C fy
5 | I
4 1 20
3 | |
T
2 Ly “I5=01mA
| IR /
| I ]
10" L0 0
0 0.5 v 0 1 2V
——— Ve ke
DC current gain Common emitter
versus collector current collector characteristics
000 BC 415,416 mA BC415,416
100
7
Yep=5V 1 05| _+"os
g ///,// - ﬁ
L L~ e
he fgz L~ e .\i I 80 (/ // 7’/ 08
E -Ic -~ A
. 7 /—\ f L~
[ AT e
200 // -~ ™ d ] L~
L~ N 60 oA
Tamb=25°C L1 // 04
100 7S0°%C 4 ]
= —
70 /// .//ﬁ
40 — —_—
50 1 B
o 4 T
’
30 f'//
20 I
20 r_______,_,————"""——— 5=01m
10 ol
1072 107 1 10 102 mA 0 10 20V

83



BC415, BC416

Common emitter
collector characteristics
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BC415, BC416

Collector saturation voltage
versus collector current

Collector base capacitance,
Emitter base capacitance
versus reverse bias voltage
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BC415, BC416

Relative h-parameters
versus collector current

BC 415,416

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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BC446, BC448, BC450

PNP Silicon Epitaxial Planar Transistors
for high voltage drivers and output stages.

As complementary types the NPN transistors BC445,
BC447 and BC449 are recommended.

On special request these transistors are also manufactured
in the pinconfiguration TO-18.

Absolute Maximum Ratings

Plastic package 10D3

min12.5-4 46 fe—

L

!
-

according to DIN 41870 (=~ TO-92)
The case is impervious to light

Weight approximately 0.18 g

Dimensions in mm

Symbol Value Unit
Collector Base Voltage BC446 —Veeo 60 \
BC448 —Veso 80 \
BC450 —Vero 100 \
Collector Emitter Voltage BC446 —Veceo 60 \
BC448 —VcEo 80 \%
BC450 —Veeo 100 %
Emitter Base Voltage —Vego 5 \"
Collector Current —lc 300 mA
Power Dissipation at Tymp =25 °C Piot 6251 mw
Junction Temperature T 150 °C
Storage Temperature Range Ts —55... +150 °C

1) Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
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BC446, BC448, BC450

Characteristics at T,,,, =25 °C

Symbol Min. Typ. Max. Unit
DC Current Gain
at —VCE=5V, — |c=2 mA hFE 50 — 460 -
Current Gain Group A hee 120 - 220 -
Current Gain Group B hee 180 - 460 -
(only BC446, BC448)
at —VCE=5V, —Ic=10mA hFE 50 — _ -
Current Gain Group A hee 100 - - -
Current Gain Group B hee 160 — - —
(only BC446, BC448)
at —VCE=5V, —|C=100 mA hFE 50 - - -
Current Gain Group A hee 60 — — —
Current Gain Group B Nee 90 — - -
(only BC446, BC448)
Thermal Resistance Junction to Ambient Rina - — 200" K/W
Collector Saturation Voltage —VeEsat - 0.125 0.25 \
at —lg=100mA, —lg=10 mA
Base Saturation Voltage —VgEsat - 0.85 - \
at —lg=100 mA, —Ig=10 mA
Base Emitter Voltage —Vge - 0.76 1.2 \
at —Veg=5V, —lc=100mA
Collector Emitter Breakdown Voltage
at — IC =1mA BC446 _V(BR)CEO 60 —_ - \Y
BC448 —V(BR)CEO 80 — — \
BC450 —V(BR)CEO 100 - - \
Collector Base Breakdown Voltage
at —lg=100 pA BC446 ~V(BR)CcBO 60 - - \
BC448 —V(8R)cBO 80 - - \
BC450 —V(BR)CBO 100 — - \
Emitter Base Breakdown Voltage —V(eRr)EBO 4 - - \"
at —lg=10pA
Collector Cutoff Current
at — VCB =30V BC446 - ICBO - — 100 nA
at —Vgg=40V BC448 —lcgo - - 100 nA
at —'VCB =60V BC450 - ICBO — — 100 nA
Gain Bandwidth Product fr 100 200 - MHz
at —Vge=5V, —Ig=50 mA, f=100 MHz
Collector Base Capacitance Ccro — 3 — pF
at —Vgg=10V, f=1MHz
Emitter Base Capacitance Cego - 20 - pF
at —Vgg=0.5V, f=1MHz
1) Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
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BC556 ... BC560

S
-
A

PNP Silicon Epitaxial Planar Transistors
for switching and AF amplifier applications.

These transistors are subdivided into three groups A, B and C
according to their current gain. The type BC556 is available in
groups A and B, however, the types BC557, BC558, BC559
and BC560 can be suppliedin all three groups. The BC559 and
BC560 are low noise types. As complementary types the NPN
transistors BC546 . . . BC550 are recommended. Q‘B%%

ce

min. 12,58 46 (e

i

max. 0559

On special request these transistors are also manufactured -
in the pinconfiguration TO-18.

Plastic package 10D3

according to DIN 41870 (=

TO-92)

The case is impervious to light

Weight approximately 0.18 g

Dimensions in mm

Absolute Maximum Ratings

Symbol Value Unit

Collector Base Voltage BC556 —Vego 80 \%

BC557, BC560 —Veeo 50 \%

BC558, BC559 —Veso 30 \Y,
Collector Emitter Voltage BC556 —Vces 80 \'

BC557, BC560 —Vees 50 \Y,

BC558, BC559 —Vees 30 \Y
Collector Emitter Voltage BC556 —Vceo 65 \'

BC557, BC560 —Veceo 45 \

BC558, BC559 —Veeo 30 \Y
Emitter Base Voltage —Vego 5 \
Collector Current =g 100 mA
Peak Collector Current —lem 200 mA
Peak Base Current —lgm 200 mA
Peak Emitter Current lem 200 mA
Power Dissipation at Tom, = 25 °C Pt 500" 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
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BC556 ... BC560

Characteristics at T,,, = 25°C

Symbol Min. Typ. Max. Unit
h-Parameters at —-Vcg =5V, —Ic =2mA, f =1 kHz
Current Gain Current GainGroup A hte - 220 - -
B hte - 330 - -
C hte - 600 - -
Input Impedance Current Gain Group A hie 1.6 2.7 4.5 kQ
B hie 3.2 45 8.5 kQ
(o] hie 6 8.7 15 kQ
Output Admittance Current Gain Group A hoe - 18 30 uS
B hoe - 30 60 uS
(o] hoe - 60 110 uS
Reverse Voltage Transfer Ratio Current Gain Group A hre - 1.5-107* - -
B hre - 2-10™ - -
c Pre - 3-107* - -
DC Current Gain
at—-Vee =5V,—lc =10 uA  Current Gain Group A hee - 90 - -
B hee - 150 - -
c hee - 270 - -
at—Vee =5V, —-lc =2mA Current Gain Group A hee 110 180 220 -
B hre 200 290 450 -
Cc hre 420 500 800 -
at—Vce = 5V, —Ic = 100 mA Current Gain Group A hre - 120 - -
B hee - 200 - -
(o] hee - 400 - -
Thermal Resistance Junction to Ambient Rina - - 250" K/W
Collector Saturation Voltage
at—Ic = 10 mA, —lg = 0.5 mA —VcEsat - 80 300 mV
at—Ig = 100 mA, -l = 5 mA —VecEsat - 250 650 mV
Base Saturation Voltage
at—lc =10 mA, —-lg = 0.5 mA —VBEsat - 700 - mV
at—lc = 100 mA, —lg = 5mA —VBEsat - 900 - mV
Base Emitter Voltage
at—-Vee =5V,—-lg =2mA —Vge 600 660 750 mV
at “VCE =5V, —-lc=10mA —V&E - - 800 mV
Collector Cutoff Current
at—-Vee =80V BC556 —lces - 0.2 15 nA
at—Vee =50V BC557, BC560 —lces - 0.2 15 nA
at-Vee =30V BC558, BC559 —lces - 0.2 15 nA
at _VCE =80V, Tj =125°C BC556 _ICES - - 4 },LA
at—-Vee =50V, Tj = 125°C BC557, BC560 —lces - - 4 MA
at-Vee =30V, T;=125°C BC558, BC559 —lces - - 4 uA
at—-Veg =30V —lcgo - - 15 nA
at—Veg = 30 V, Tj =150°C _ICBO - - 5 ,LLA
Gain Bandwidth Product fr - 150 - MHz
at—VCE =5V, _IC =10mA, f = 100 MHz
Collector Base Capacitance Ccro - - 6 pF
at—Veg =10V, f=1MHz

Y Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
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BC556 ... BC560

Characteristics, continuation

Symbol Min. Typ. Max. Unit
Noise Figure
at—Vee =5V, —lc = 200 uA, Rg = 2 kQ, f= 1 kHz,
Af =200 Hz BC556, BC557, BC558 F - 2 10 dB
BC559, BC560 F - 1 4 dB
Noise Figure
at—Vee =5V, —lc =200 uA, Rg = 2 kQ,
f=30...15000 Hz BC559 F - 1.2 4 dB
BC560 F - 1.2 2 dB
Equivalent Noise EMF BC560 A - - 0.11 uV
at _VCE =5V, —lC =200 ,LLA, RG =2kQ,
f=10...50Hz
Admissible power dissipation Pulse thermal resistance
versus temperature versus pulse duration
Valid provided that leads 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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BC556 ... BC560

DC current gain Collector cutoff current
versus collector current versus junction temperature
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BC556 ... BC560

Collector base capacitance,
Emitter base capacitance
versus reverse bias voltage
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BC556 ... BC560

Noise figure

versus collector current
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BC807, BC808

PNP Silicon Epitaxial Planar Transistors
for switching, AF driver and amplifier applications.

Especially suited for automatic insertion in thick- and thin-
film circuits.

These transistors are subdivided into three groups -16, -25
and -40 according to their current gain.

As complementary types the NPN transistors BC817 and
BC818 are recommended.

The pinconfiguration of these types is the following:
1=Collector, 2=Base, 3=Emitter.

Marking code

Type Marking
BC807-16 5A
-25 5B
-40 5C
BC808-16 5E
-25 5F
-40 5G

Absolute Maximum Ratings

i g

13-+

|
j H
i T
095, ] 095

Plastic package 23A3
according to DIN 41869 (=~ TO-236)
The case is impervious to light

bottom view

Weight approximately 0.01 g

Dimensions in mm

Symbol Value Unit
Collector Emitter Voltage BC807 —Vces 50 Vv
BC808 —Vees 30 Vv
Collector Emitter Voltage BC807 —Vceo 45 \
BC808 —Veceo 25 \
Emitter Base Voltage —Vero 5 \'
Collector Current —lc 500 mA
Peak Collector Current —lem 1000 mA
Peak Base Current —lgm 200 mA
Peak Emitter Current lem 1000 mA
Power Dissipation at Tgg = 50 °C Pt 310" mw
Junction Temperature T 150 °C
Storage Temperature Range Ts -65...+150 °C

Y Ceramic Substrate 0.7 mm; 2.5 cm? area
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BC807, BC808

Characteristics at T, = 25°C

Symbol Min. Typ. Max. Unit
DC Current Gain
at—Vce = 1V, —lc = 100 mA Current Gain Group-16 hee 100 - 250 -
-25 hee 160 - 400 -
-40 hee 250 — 600 -
at—Vee =1V, —lc = 300 mA -16 hee 60 - - -
-25 = 100 - - -
-40 hee 170 - - -
Thermal Resistance Junction Substrate Backside Rinse - - 320" k/W
Thermal Resistance Junction to Ambient Rina — - 450 K/W
Collector Saturation Voltage —VcEsat - - 0.7 \'
at—Ic = 500 mA, —lg = 50 mA
Base Emitter Voltage —Vge - - 1.2 \Y
at "‘VCE =1V, _IC = 300 mA
Collector Cutoff Current
at—Vee =45V BC 807 —lces - - 100 nA
at _VCE =25V BC 808 _'CES - - 100 nA
at _VCE =25V, Tj =150°C "'ICES - - 5 MA
Emitter Cutoff Current —lego - - 100 nA
at "VEB =4V
Gain Bandwidth Product fr - 100 - MHz
at—Vee =5V, -lc =10mA, f = 50 MHz
Collector Base Capacitance at —Veg = 10V, f = 1 MHz Ccro 12 pF

Y Ceramic Substrate 0.7 mm; 2.5 cm? area
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BC807, BC808

Admissible power dissipation
versus temperature of substrate backside
Ceramic Substrate 0.7 mm; 2.5 cm? area.
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BC807, BC808

Collector saturation voltage
versus collector current
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BC807, BC808

Common emitter
collector characteristics
mA BC807,808
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BC807, BC808
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BC856 ... BC860

PNP Silicon Epitaxial Planar Transistors
for switching and AF amplifier applications.

Especially suited for automatic insertion in thick- and thin-
film circuits.

These transistors are subdivided into three groups A, B
and C according to their current gain. BC856 is available in
groups A and B, however, the types BC857, BC858, BC859
and BCB860 can be supplied in all three groups. The BC859
is a low noise type and the BC860 a extremely low noise
type. As complementary types the NPN transistors BC846
... BC850 are recommended.

The pinconfiguration of these types is the following:
1=_Collector, 2=Base, 3=Emitter.

Marking code

\
| |

bottom view

13-+

095_; 095,

3] |

Plastic package 23A3
according to DIN 41869 (=~ TO-236)
The case is impervious to light

Weight approximately 0.01 g

Dimensions in mm

Marking code

Type Marking
T Marki
BC856A 3A ype arxing
B 3B BCB859A 4A
BC857A 3E B 4B
B 3F ] 4C
C 3G
BCB58A 3] BC860A 4E
B 4F
B 3K c
o] 3L 4G
Absolute Maximum Ratings
Symbol Value Unit
Collector Base Voltage BC856 —Vero 80 \
BC857, BC860 —Veso 50 \Y
BC858, BC859 —Veeo 30 \Y
Collector Emitter Voltage BC856 ~VcEs 80 \%
BC857, BC860 —Vees 50 Vv
BC858, BC859 —Vees 30 \Y
Collector Emitter Voltage BC856 —Vceo 65 \Y
BC857, BC860 -Vceo 45 \Y
BC858, BC859 —Vceo 30 \Y
Emitter Base Voltage —Vego 5 \
Collector Current —lc 100 mA
Peak Collector Current —lom 200 mA
Peak Base Current —lgm 200 mA
Peak Emitter Current lem 200 mA
Power Dissipation at Tgg = 50 °C Pt 310" mw
Junction Temperature T; 150 °C
Storage Temperature Range Ts —-65...+150 °C
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Characteristics at T,,, = 25°C
Symbol Min. Typ. Max. Unit
h-Parameters at—Vcg = 5V, —lc = 2mA, f = 1kHz
Current Gain Current Gain Group A hye - 220 - -
B hre - 330 - -
c Mire - 600 - -
Input Impedance Current Gain Group A hie 1.6 2.7 4.5 kQ
B hie 3.2 4.5 8.5 k()
C hie 6 8.7 15 kQ
Output Admittance Current Gain Group A Noe - 18 30 uS
B hoe - 30 60 uS
(o hoe - 60 110 uS
Reverse Voltage Transfer Ratio Current Gain Group A hre - 15-107* - -
B e - 2-107 - -
(o} hee - 3-10* - -
DC Current Gain
at—Veg =5V, -Ic = 10 uA Current Gain Group A hee - 90 - -
B Nee - 150 - -
C hee - 270 - -
at-Veg =5V, -l = 2mA Current Gain Group A hee 110 180 220 -
B hee 200 290 450 -
C hre 420 520 800 -
Thermal Resistance Junction Substrate Backside Rinse - - 320" K/W
Thermal Resistance Junction to Ambient Rina - - 450 K/W
Collector Saturation Voltage
at—lc =10mA, —lg = 0.5mA —VcEsat - 90 300 mV
at—Ig = 100 mA, —lg = 5 mA —VcEsat - 250 650 mV
Base Saturation Voltage
at —lc =10 mA, —IB =0.5mA —Vggsat - 700 - mV
at —lc =100 mA, _'B =5mA _VBEsat - 900 - mV
Base Emitter Voltage
at—-Vege =5V, —-ilc =2mA —Vge 600 660 750 mV
at—-Vege =5V, -lc = 10 mA —Vge - - 00 mV
Collector Cutoff Current
at "VCE =80V BC846 —lces - 0.2 15 nA
at—Vee =50V BC847, BC850 —lces - 0.2 15 nA
at—-Vee =30V BC848, BC849 —lces - 0.2 15 nA
at _VCE =80V, TJ =125°C BC846 _ICES - - 4 ﬂ.A
at—Veg =50V, Tj=125°C BC847, BC850 —lces - - 4 nA
at—Vee =30V, T;=125°C BC848, BC849 —lces - - 4 nA
at—-Veg =30V ~lceo - - 15 nA
at _VCB =30 V, Tj =150°C —|CBO - - 5 ;LA
Gain Bandwidth Product fr - 150 - MHz
at'—VCE =5V, "'C =10 mA, f =100 MHz
Collector Base Capacitance at —Vgg = 10V, f = 1 MHz Ccgo - - 6 pF
Noise Figure
at—Vee =5V, -l = 200 uA, Rg = 2k, f = 1 kHz,
Af = 200Hz BC856, BC857, BC858 F - 2 10 dB
BC859, BC860 F - 1 4 dB

) Ceramic Substrate 0.7 mm; 2.5 cm? area
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BC856 ... BC860

Characteristics, continuation

Symbol Min. Typ. Max. Unit

Noise Figure
at—Vee =5V, -l = 200 nA, Rg = 2 k{2,
f=230...15000 Hz BC859 F - 1.2 4 dB

BC860 F - 1.2 2 dB
Equivalent Noise EMF BC860 Vv, - - 0.11 nY
at—Vee =5V, —lc = 200 nA, Rg = 2 k(,
f=10...50Hz

Admissible power dissipation
versus temperature of substrate backside
Ceramic substrate 0.7 mm; 2.5 cm? area.
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BC856 ... BC860

DC current gain
versus collector current

Collector cutoff current
versus junction temperature
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BC856 ... BC860

Collector base capacitance,
Emitter base capacitance
versus reverse bias voltage

Relative h-parameters
versus collector current
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BC856 ... BC860

Noise figure
versus collector current

dB BC859, BC860
20 -IVCE':SIV
18 | f=1kHz
Tamp=25°C
16
/
% /
? \\ Rre=1Mo)f 100ke/| 10kgf
o AN /7 b
8 \ / / /kQ/
TN/ 7
4 ey
// / / 5000
2 X S
0 a/ﬁﬁ—*
10-3 102 10! ] 10 mA
— -
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BCW61, BCX71

PNP Silicon Epitaxial Planar Transistors s
for switching and AF amplifier applications. 2

Especially suited for automatic insertion in thick- and thin-

film circuits.

These transistors BCW61 are subdivided into the groups
A, B, C and D, the transistors BCX71 into the groups G, H,

Sf bottom view

J and K according to their current gain. As complementary
types the NPN transistors BCW60 and BCX70 are recom- Plastic package 23A3

mended.

according to DIN 41869 (=~ TO-236)

The pinconfiguration of these types is the following: The case is impervious to light

1=_Collector, 2=Base, 3=Emitter.

Marking code

Weight approximately 0.01 g
Dimensions in mm

Marking code

Type 1 Marking Type Marking
BCWG61A BA BCX71G BG
BCW61B BB BCX71H BH
BCW61C BC BCX71J BJ
BCW61D BD BCX71K BK
Absolute Maximum Ratings
Symbol Value Unit
Collector Emitter Voltage BCW61 —VeEs 32 \Y
BCX71 —Vees 45 \Y
Collector Emitter Voltage BCW61 —Veeo 32 \Y
BCX71 —Vceo 45 \Y
Emitter Base Voltage —VEBo 5 \Y
Collector Current —lc 200 mA
Base Current —lg 50 mA
Power Dissipation at Tsg = 50 °C Piot 310" mw
Junction Temperature T; 150 °C
Storage Temperature Range Ts —65t0 +150 °C

) Ceramic Substrate 0.7 mm; 2.5 cm? area
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BCW61, BCX71

Characteristics at T, = 25°C

Symbol Min. Typ. Max. Unit
h-Parameters at—-Vce =5V, -l = 2mA, f = 1 kHz
Current Gain Group A, G hye - 200 - -
B,H Nie - 260 - -
(O e - 330 - -
D, K hie - 520 - -
Input Impedance Group A, G hie 1.6 2.7 4.5 kQ
B,H hie 25 3.6 6 kQ
C,J hie 3.2 45 8.5 kQ
D,K hie 45 7.5 12 kQ
Output Admittance Group A, G hoe - 18 30 uS
B,H hoe - 24 50 uS
C,J hoe - 30 60 uS
D,K hoe - 50 100 uS
Reverse Voltage Transfer Ratio Group A, G hie - 15-107 - -
B,H e - 2-107* - -
C,J hre - 2107 - -
D,K Nre - 3107 - -
DC Current Gain
at-Vee=5V,-lc =10 A Group A, G hee - 140 - —
B,H hee 30 200 - -
C,J hee 40 270 - -
D, K hee 100 340 - -
at—-Veg=5V,-lc=2mA Group A, G hee 120 170 220 -
B,H hee 180 250 310 -
C,J hre 250 350 460 -
D,K hee 380 500 630 -
at—Veg=1V,-lc=50mA Group A, G hee 60 - - -
B,H hee 80 - - -
CcC,J hee 100 - - -
D,K hee 110 - - -
Thermal Resistance Junction to Substrate Backside Rinss - - 320" K/W
Thermal Resistance Junction to Ambient Rina - - 450 K/W
Collector Saturation Voltage
at—Ic =10mA, —lg = 0.25 mA —VeEsat - 120 250 mV
at—lc =50mA,-lg =1.25mA —VeEsat - 250 500 mV
Base Saturation Voltage
at—Ilc =10mA, —-lg = 0.25mA —VBgEsat - 700 850 mV
at—lc =50 mA, —lg = 1.25 mA —VBEsat - 800 1050 mV
Base Emitter Voltage
at _VCE =5V, —lo =10 /J,A —Vge - 550 - mV
at—-Vege=5V,-lc=2mA —Vge 600 650 750 mV
at—-Vee=1V,-lc =50mA —Vee - 720 - mV
Collector Cutoff Current
at _VCE =32V BCWw61 _|CES - - 20 nA
at _VCE =32V, Tagm = 150 °C —lces - - 20 [.LA
at _VCE =45V BCX71 —lces - - 20 nA
at "VCE =45V, Tamb =150°C _|CES - - 20 ,LLA
Emitter Cutoff Current —lego - - 20 nA
at _VEB =4V
Collector Emitter Breakdown Voltage
at —'c =2mA BCW61 _U(BR)CEO 32 - - Vv
BCX71 _U(BR)CEO 45 - - \%
) Ceramic Substrate 0.7 mm:; 2.5 cm? area
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BCW61, BCX71

Characteristics, continuation

Symbol Min. Typ. Max. Unit
Emitter Base Breakdown Voltage —U@gnr)eso 5 - - Vv
at —IE = 1 /.LA
Gain Bandwidth Product fr - 180 — MHz
at—-Vee =5V, —-lc =10mA, f = 100 MHz
Collector Base Capacitance at —Veg = 10V, f = 1 MHz Ccro - - 6 pF
Emitter Base Capacitance at—Vegg = 0.5V, f =1 MHz Cero - 11 - pF
Noise Figure F - 2 6 dB
at—Vee =5V, —lg = 200 uA, Rg = 2kQ,
f=1kHz, Af =200 Hz
Switching Times (see Fig. 1)
at—lc =10 mA, —lg; = lgp = 1 mA
Delay Time tq - 35 - ns
Rise Time t, - 50 — ns
Turn-On Time tg+ t, - 85 150 ns
Storage Time ts - 400 - ns
Fall Time t - 80 - ns
Turn-Off Time ts + & - 480 800 ns

Osc.
—O t <5ns

Q Ze >100kQ
R

Fig. 1:
Test circuit for switching times
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BCW61, BCX71

Admissible power dissipation DC current gain
versus temperature of substrate backside versus collector current
Ceramic substrate 0.7 mm; 2.5 cm? area.
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Pulse thermal resistance Collector current
versus pulse duration (normalized) versus base emitter voltage

Ceramic Substrate 0.7 mm; 2.5 cm? area.
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BCW61, BCX71

Collector cutoff current
versus junction temperature

Collector base capacitance,
Emitter base capacitance
versus reverse bias voltage
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10% 20 I
Tamb=25°C
4
,/ Crnn 18
)4 ~CB0
3 / Cego'6
-Icgo'© 7 EBO
A 4
/ /
/]
102 —4 . 12
// 10 NG CEBO
\ \
10 / 8 C\\ \\
cB0
(/ 3 \\ \
Test voltage4zp: ~N
// equal to the given 4 \\
! 4 maximum value;gy S
——typical 2 ,
— —maximum J
107 0 )
0 100 200 °C 0,1 2 5 1 2 5 10V
— ™ -Vcego. ~Veso
Collector saturation voltage Gain bandwidth product
versus collector current versus collector current
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BCW61, BCX71

Relative h-parameters
versus collector current
BCW61, BCX71
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JA100, JA101

PNP Silicon Epitaxial Planar Transistors
for switching and amplifier applications

The transistors are subdivided into four groups O, P, Q and R
according to their current gain.

Absolute Maximum Ratings

LED e

min. 12,5 46 r-—
'

I

max. 0559

f 1
B-(ptn)E &

Plastic package 10D3
according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g
Dimensions in mm

Symbol Value Unit
Collector Emitter Voltage JA101 —Vees 50 \
JA100 ~Veces 30 Vv
Collector Emitter Voltage JA101 —Vceo 45 \
JA100 ~Vceo 25 \
Emitter Base Voltage —Vego 5 Y,
Collector Current —~Ic 100 mA
Peak Collector Current —~lem 200 mA
Base Current —~lg 50 mA
Peak Base Current —lgm 100 mA
Power Dissipation at Tomp = 25 °C Prot 500" mwW
Junction Temperature T 150 °C
Storage Temperature Range Ts -55...4+150 °C

¥ Valid provided that ieads are kept at ambient temperature at a distance of 2 mm from case
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JA100, JA101

Characteristics at T, = 25°C

Symbol Min. Typ. Max. Unit
DC Current Gain
at—Vce =5V, —lc =1 mA Current Gain Group O hee 90 - 180 -
P hee 135 - 270 -
Q hee 200 - 400 -
R hre 300 - 600 -
Collector Saturation Voltage
at—lc =10 mA, —lg = 0.5 mA —VecEsat - 0.08 0.3 \Y,
at—lc = 100 mA, —lg = 5mA —Veesat - 0.25 0.65 \Y
Base Saturation Voltage
at—lc =10mA, —lg = 0.5 mA —VpEsat - 0.73 1.00 \%
at—lc = 100 mA, —lg = 5 mA —VBEsat - 0.87 1.05 \Y
Base Emitter Voltage
at _VCE =5 V, _|C =0.1mA —VBE - 0.57 - \
at-Veg =5V, -lc =2mA —Vie 0.55 0.62 0.7 \
at—Vee =5V, —lc = 100 mA —Vae - 0.8 - \Y
Collector Cutoff Current
at "VCE =45V JA101 _ICES - 2 15 nA
at _VCE =25V JA100 _ICES - 2 15 nA
at _VCE =45 V, Tj =125°C JA101 _ICES - — 4 ,U,A
at—Veg =25V, T;=125°C JA100 —lces - - 4 HA
Collector Emitter Breakdown Voltage
at _ICES =10 /J,A JA101 _V(BR)CES 50 - - \
JA100 —VieRrices 30 - - \Y
at _ICEO =2mA JA101 —V(BR)CEO 45 - - \
JA100 —V(gR)ceo 25 - - Vv
Emitter Base Breakdown Voitage at —lggo = 10 A —V(er)eBO 5 - - \
Gain Bandwidth Product fr - 130 — MHz
at—Vee =5V, —lc =10 mA, f = 50 MHz
Collector Base Capacitance at —Vego = 10V, f = 1 MHz Ccgo - - 6 pF
Emitter Base Capacitance at —Vggo = 0.5V, f =1 MHz Ceso - 12 - pF
Noise Figure F - - 10 dB
at—Vee =5V, -lc =0.2mA, Rg = 2k, f=1kHz
Thermal Resistance Junction to Ambient Rina - - 250" K/W

" Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
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JA100, JA101

Admissible power dissipation DC current gain
versus ambient temperature versus collector current

Valid provided that leads are kept at ambient
temperature at a distance of 2 mm from case.
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JA100, JA101
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Collector saturation voltage
versus collector current
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JA100, JA101

Common emitter
collector characteristics

Gain bandwidth product
versus collector emitter voltage
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JA100, JA101
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VMOS Transistors
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BS107

N-Channel Enhancement Mode VMOS Transistor

Features:

— high breakdown voltage

— high input impedance

— high speed switching

— no minority carrier storage time

— CMOS logic compatible input

—no thermal runaway

—no secondary breakdown

— specially suited for telephone subsets

On special request this transistor is also manufactured in the
pinconfiguration TO-18. :

Absolute Maximum Ratings

min.12,5 46 r

[

25

Plastic package 10D3
according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g
Dimensions in mm

Symbol Value Unit
Drain Source Voltage Vpss 200 \
Drain Gate Voltage Vbas 200 \'
Gate-Source Voltage (pulsed) Vas +20 \
Drain Current (continuous) Ip 120 mA
Power Dissipation at T¢ = 25 °C Pt 0.83" W
Junction Temperature T; 150 °C
Storage Temperature Range Ts —-55...+150 °C
" Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case

Inversediode

Symbol Value Unit
Max. Forward Current (continuous) I 0.5 A
at Tamp = 25°C
Forward Voltage Drop (typ.) Ve 0.85 \
atVes =0,lr=05AT;=25°C
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BS107

Characteristics at Tj = 25 °C

Symbol Min. Typ. Max. Unit
Drain-Source Breakdown Voltage V(er)pss » 200 230 - \
at ID =100 ;LA, VGS =0
Gate-Body Leakage Current lgss .- — - 10 nA
atVGs =15 V, VDS =0
Drain Cutoff Current
at VDS =130 V, VGS =0 IDSS - - 30 nA
at VDS =70V, VGS =02V IDSX - - 1 ,LLA
Gate-Source Threshold Voltage Vas (To) - 1.8 3 \%
at VGS = VDS, Ipb =1mA
Drain-Source ON Resistance I'bs (ON) - 18 28 Q
at VGS =28V, ID =20 mA
Thermal Resistance Chip to Ambient Air Rina - - 150" K/W
Capacitances
atVDs=20V, VGS=O,f= 1 MHz
Input Capacitance Ciss - 58 - pF
Output Capacitance Coss - 8 - pF
Feedback Capacitance Crss - 1.5 - pF
Switching Times
atVGS =10V, VDS =10V, RD =100 Q
Turn On Time ton - 5 - ns
Turn Of Time toff - 15 - ns
" Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
Admissible power dissipation Output characteristics
versus temperature Pulse test width 80 ws; pulse duty factor 1%
Valid provided that leads are kept at ambient
temperature at a distance of 2 mm from case.
w BS107 mA BS 107
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p 08 400
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\ 2 {
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J ] 35
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0.4 \ 200
\ J |
[ 3
02 100
25
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\ r 2
0 A8 oLr— 1
0 100 200 °C 0 80 100 V
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BS107

Saturation characteristics Drain-source current
Pulse test width 80 us; pulse duty factor 1% versus gate threshold voltage
mA BS 107 mA
500 103 — _ BS 107
Tamb=25°C Vps=Ves
Ipion) Tamb=25°C
102
400 Ips /
i /
10
 Vos=tV /
300 v
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Y, 107
/ 3
(1
100 /’ 2
/ ’s 107
/ /
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0 — 103
0 2 4 6 8 10 V 0 1 2 3 4 5V
— » Vpg —* Ves(10)
Drain current Normalized gate-source voltage
versus gate-source voltage versus temperature
Pulse test width 80 us; pulse duty factor 1%
A BS 107 BS 107
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BS107

Normalized drain-source current Normalized drain-source resistance
versus temperature versus temperature
BS 107 BS 107
104 — 10
1 Iogs(Tamb) ] 7
DS 1 65 (25 °C) siTa)
fneh s =
1 103 [ ] j DS™™ rpgl25°C)
Dssn psn
| Vps=130V 3 AV=Vgs-Ves(10)
102 Jﬁ ’ i \ Vas(ro) at Ip=ImA
k AV >?\\;
. /’
N == — 105V
7 1
1 / s
4
3
‘|0_1 // 2
107 107
-100 0 100 200 °C -100 0 100 200 °C
——»  Tamb — Ty
Drain-source resistance Transconductance
versus gate-source voltage versus gate-source voltage
Pulse test width 80 us; pulse duty factor 1%
Q BS107 mS BS 107
102 500
, VDS= 01\/ VD3=25V
Ta=25°C
5 gfs
I ‘ 400 4
DS(ON) i
3
|
, [
N 300 /TL/-—
10 —
/.
’ 200 : |
5
4
3
100
2
/
1 0 /
0 10 20V 0 1 2 3 4 5V

—» Vs

125



BS107

Transconductance
versus drain current
Pulse test width 80 us; pulse duty factor 1%
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BS108

N-Channel Enhancement Mode VMOS Transistor

Features:

— high breakdown voltage

— high input impedance

— low gate threshold voltage

— low drain-source ON resistance
— high speed switching

— no minority carrier storage time
— CMOS logic compatible input
—no thermal runaway

— no secondary breakdown

— specially suited for telephone subsets

On special request this transistor is also manufactured in the

pinconfiguration TO-18.

Absolute Maximum Ratings

469

min.12.5 46 (‘—

[

Plastic package 10D3
according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g
Dimensions in mm

Symbol Value Unit
Drain-Source-Voltage Vpss 200 \
Drain-Gate-Voltage Vpas 200 \
Gate-Source-Voltage (pulsed) Vas +20 Y
Drain-Current (continuous) Ip 230 mA
Power Dissipation at T¢ = 25 °C Piot 0.83" W
Junction Temperature T; 150 °C
Storage Temperature Range Ts -55...+150 °C
" Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case

Inversediode

Symbol Value Unit
Max. Forward Current (continuous) I 0.75 A
at Tamp, = 25°C
Forward Voltage Drop (typ.) Ve 0.85 \%
atVgs =0, =075A,Tj=25°C
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BS108

Characteristics at T, = 25 °C

Symbol Min. Typ. Max. Unit
Drain-Source Breakdown Voltage V(erjpss 200 230 - \'
at ID =100 /J.A, VGS =0
Gate-Body Leakage Current lass N - 10 nA
atVgs =15V, Vps =0
Drain Cutoff Current
at VDS =130 V, VGS =0 IDSS - - 1 /.LA
at VDS =70V, VGS =02V |sz — - 25 MA
Gate-Source Threshold Voltage Vas (10) - 1.5 25 \
at VGS = VDS: Ip=1mA
Drain-Source ON Resistance DS (ON) - 5.5 8 Q
atVgs =28V, Ip =100 mA
Thermal Resistance Chip to open Air Rina - - 150" K/W
Capacitances
atVDs =20V,VG3 =0,f=1MHz
Input Capacitance Ciss - 220 - pF
Output Capacitance Coss - 20 - pF
Feedback Capacitance Crss - 5 - pF
Switching Times
atVGs =10 V, VDS =10V, RD =100
Turn On Time ton - 5 - ns
Turn Off Time tost - 50 - ns

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

Admissible power dissipation
versus temperature

Valid provided that leads are kept at ambient
temperature at a distance of 2 mm from case.
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Output characteristics
Pulse test width 80 us; pulse duty factor 1%
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BS108
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Saturation characteristics
Pulse test width 80 us; pulse duty factor 1%
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Normalized gate-source voltage
versus temperature
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Normalized drain-source current Normalized drain-source resistance
versus temperature versus temperature
BS 108 BS 108
10% 10
_ 1ps(Tamp) 7
" Ipsl25°C) . st Tamb)
1 103 1 : DS™ " 1 s(25°C)
pDsn psn
Vps=130V 3 AV=Vgs5-Ves(10)
V, at I,=ImA
102 , GS(10) p=IMAL 25V
// 1V
// -
Ly
o ] 1 S 21 AV=05V

10 10
-100 0 100 200 °C -100 0 100 200°C
— T — Tamp
Drain-source resistance Transconductance
versus gate-source voltage versus gate-source voltage

Pulse test width 80 us; pulse duty factor 1%
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102 1000
Vps= 01V Vps=25V
’ Ty=25°C
S 9ts
I 800
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3
2
600 7
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! 400 /
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Transconductance Capacitance
versus drain current versus drain-source voltage
Pulse test width 80 us; pulse duty factor 1%

mS BS 108 pF BS 108
1000 T 500 Veos 0
057 f=1 MHz

gfs Tamb=25°C

800 - 400

/‘
/
600 / 300

// T N Ciss
400 / 200

200 / 100
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BS112

N-Channel Enhancement Mode VMOS Transistor

Features:

— high breakdown voltage

— high input impedance

— low gate threshold voltage

— low drain-source ON resistance
— high speed switching

— no minority carrier storage time
— CMOS logic compatible input
—no thermal runaway

— no secondary breakdown

— specially suited for telephone subsets

On special request this transistor is also manufactured in the

pinconfiguration TO-18.

Absolute Maximum Ratings

469

min. 12,58 46 F—

I

max. 0,559

Lt

s-(pin)-0 >

Plastic package 10D3
according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g

Dimensions in mm

Symbol Value Unit
Drain Source Voltage Vpss 170 \Y
Drain Gate Voltage Vbas 170 \%
Gate-Source Voltage (pulsed) Vas +20 \
Drain Current (continuous) Ip 200 mA
Power Dissipation at Tc = 25 °C Pt 0.83" w
Junction Temperature T 150 °C
Storage Temperature Range Ts -55...+150 °C
Y Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case

Inversediode

Symbol Value Unit
Max. Forward Current (continuous) 1 0.75 A
at Tgmp = 25°C
Forward Voltage Drop (typ.) Ve 0.85 Y
atVgs =0,le=0.75A,Tj=25°C
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Characteristics at Ty = 25 °C

Symbol Min. Typ. Max. Unit
Drain-Source Breakdown Voltage V(erjpss 170 190 - Vv
atlp = 100[LA, VGS =0
Gate-Body Leakage Current lgss - - 10 nA
atVGS =15V, VDS =0
Drain Cutoff Current
at VDS =100V, VGS =0 |DSS - - 1 ;LA
atVps =70V, VGS =02V Ipsx - - 25 /.LA
Gate-Source Threshold Voltage Vas (T0) - 1.5 2.5 \'
at VGS = Vgs, ID =1mA
Drain-Source ON Resistance DS (ON) - 55 10 Q
atVgs =28V, Ip = 100 mA
Thermal Resistance Chip to Ambient Air Rina - - 150" K/W
Capacitances
atVDs = ZOV,VGS =0,f=1MHz
Input Capacitance Ciss - 220 - pF
Output Capacitance Coss - 20 - pF
Feedback Capacitance Cress - 5 - pF
Switching Times
atVGs =10V, VDS =10V, RD =100 Q
Turn On Time ton - 5 - ns
Turn Off Time tox - 50 - ns
" Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
Admissible power dissipation Output characteristics
versus temperature Pulse test width 80 us; pulse duty factor 1%
Valid provided that leads are kept at ambient
temperature at a distance of 2 mm from case.
\4% BS 112 A BS112
1 2.0
45| T,=25°C
y A
Ipjon) /
F:O‘O.B 3\ 16
VGS= LV
\
06 12 J
} 35
\ |
04 0.8
\ 2 3
A\
02 04 L 25
\ 2
0 0 15
0 100 200 °C 0 20 40 60 80 100 vV

> Tamb

— Vs
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mA

Saturation characteristics
Pulse test width 80 us; pulse duty factor 1%

BS112
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// 3 TA=25°C

Ipon)
400

/ Vo =25V

/

300

200
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N T —]
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0 2 4 6 8 10V

Drain-source current
versus gate threshold voltage

mA BS112
103
Vps= Ves
Ta =25°C
102 /
/

b g
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04

02

Drain current
versus gate-source voltage
Pulse test width 80 us; pulse duty factor 1%

BS112
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/ Ta=25°C

0 1 2 3 4 5V

Normalized gate-source voltage
versus temperature
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ID=1 mA
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08 \\
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Normalized drain-source current
versus temperature

Normalized drain-source resistance
versus temperature

BS 112 BS 112

104 10

1 _ Ips(Tamb) 7 [
DSn= 1 "5 °C) r sl Tamb)
N —>romy
1 103 : | i D™ 1)6(25°C)
Dsn bsn
Vps = 100V 3 p——1—AV=Vos-Ves(10)

102 i Vostro) at Ip=ImA| 25y
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~

/./ .
0 1 S e AV=05V
/ ) —
/ i
5
1 4
3
107" // 2
102 107
-100 0 100 200 °C -100 0 100 200°C
—> Tamp — Tamb
Drain-source resistance Transconductance
versus gate-source voltage versus gate-source voltage
Pulse test width 80 us; pulse duty factor 1%
Q BS112 mS BS112
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Transconductance
versus drain current
Pulse test width 80 us; pulse duty factor 1%
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BS170

N-Channel Enhancement Mode VMOS Transistor

Features:

High input impedance

High speed switching

No minority carrier storage time
CMOS logic compatible input
No thermal runaway

No secondary breakdown

On special request this transistor is also manufactured in the
pinconfiguration TO-18.

Absolute Maximum Ratings

min. 12,5 46 J‘
1

[

Plastic package 10D3
according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g
Dimensions in mm

Symbol Value Unit
Drain-Source Voltage Vpss 60 \
Drain-Gate Voltage Voes 60 \Y
Gate-Source-Voltage (pulsed) Vas +20 \%
Drain Current (continuous) Ip 300 mA
Power Dissipation at T¢ = 25 °C Piot 0.83" w
Junction Temperature T 150 °C
Storage Temperature Range Ts —-55...+150 °C
) Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case

Inversediode

Symbol Value Unit
Max. Forward Current (continuous) I 0.5 A
at Tamp = 25°C
Forward Voltage Drop (typ.) Ve 0.85 \Y
atVes=0,lr=05A,T;=25°C
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Characteristics at T; = 25 °C

Symbol Min. Typ. Max. Unit
Drain-Source Breakdown Voltage V(sR)Dss 60 90 - \
atlp =100 uA, Vgs =0
Gate Threshold Voltage at Vgs = Vps, Ip = 1 mA Vasro) 0.8 2 3.0 Vv
Gate-Body Leakage Current at Vgg = 15V, Vpg =0 lgss - - 10 nA
Drain-Cutoff Current at Vps = 25V, Vgs =0 Ipss - - 0.5 MA
Drain-Source ON Resistance s (ON) - 3.5 5.0 Q
atVgs=10V,Ip =0.2mA
Thermal Resistance Chip to Ambient Air Rina - - 150" K/W
Forward Transconductance Om - 200 - mS
atVps =10V, Ip =0.2A,f=1MHz
Input Capacitance at Vps = 10V, Vgs = 0, f = 1 MHz Ciss - 60 - pF
Switching Times
atVGs =10V, VDS =10V, Rp =100 Q
Turn On Time ton - 5 - ns
Turn Off Time tor - 15 - ns

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

Admissible power dissipation Output characteristics
versus temperature Pulse test width 80 us; pulse duty factor 1%.
Valid provided that leads are kept at ambient
temperature at a distance of 2 mm from case.
w BS 170 A BS 170
- — 1
1 i
/ 7v T4=25°C
Ipon [
AN
p_ 08 08
tot \ VGS= 6V
N\
06 06
\
\ il 2
04 \ . /
\
02 02
4V
\\ 3v
0 0
0 100 200 °C 0 20 40 60 80 100 V
— T —» Vps
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Saturation characteristics
Pulse test width 80 us; pulse duty factor 1%.

mA BS170
500
To=25°C
Ipjon) Ves=5V
1
400
300
45V
200 |
4V
100 V
k 35V
0 L3V
0 4 6 8 10 V

Drain-source current
versus gate threshold voltage

mA BS 170
103
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Tp =25°C
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Ips /
10
1
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107
1073
0 2 3 4 5V

—®  Ves(10)

b g
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04

0.2

Drain current

versus gate-source voltage
Pulse test width 80 us; pulse duty factor 1%.
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/
0 4 6 8 0V

Normalized gate-source voltage
versus temperature
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Normalized drain-source current

Normalized drain-source resistance

versus temperature versus temperature
BS 170 BS170
10 10
InepoDstTA) )
DS  ps(25 °C) . os(Ta)
103 1 i DS™" rps(25°C)
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Vps=45V 3 AV =Vgs-Ves(r0)
102 VGS(TO) at ID=1mA
’ : AV_3V
AN /. 2V
NG R Pt et Y
~.1. =—1-—
10 B R S e I R 01
/ / [
5
1 / .
/ 3
107 2
102 107
-100 0 100 200 °C -100 0 100 200 °C
— T — Ty
Drain-source resistance Transconductance
versus gate-source voltage versus gate-source voltage
Pulse test width 80 us; pulse duty factor 1%.
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Transconductance Capacitance
versus drain current versus drain-source voltage
Pulse test width 80 us; pulse duty factor 1%
msS BS170 pF BS 170
500 N 100 Vos=0
ps* f=1 MHz
Ofs Ta=25°C
400 c 80
) Ciss
300 — 60
// l
/A
yd \
200 < 40 \
)4 \ .
100 / 20 \ ™~
\\\\
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B CI’SS
0 0
0 100 200 300 400 500 mA 0 10 20 V
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BS189

N-Channel Enhancement Mode VMOS Transistor

Features:

—high breakdown voltage

— high input impedance

— low gate threshold voltage

— low drain-source ON resistance
—high speed switching

—no minority carrier storage time
— CMOS logic compatible input
—no thermal runaway

—no secondary breakdown

— specially suited for telephone subsets

On special request this transistor is also manufactured in the

pinconfiguration TO-18.

Absolute Maximum Ratings

!
¥

min.12.594 46 e

[

Plastic package 10D3
according to DIN 41870 (=~ TO-92)
The case is impervious to light

Weight approximately 0.18 g
Dimensions in mm

Symbol Value Unit
Drain Source Voltage Vpss 200 Y
Drain Gate Voltage Vbas 200 \
Gate-Source Voltage (pulsed) Vas +20 \
Drain Current (continuous) Ip 250 mA
Power Dissipation at Tg = 25 °C Pt 0.83" w
Junction Temperature T; 150 °C
Storage Temperature Range Ts —55... +150 °C
" Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
Inversediode
Symbol Value Unit
Max. Forward Current (continuous) I 0.22 A
at Tamp=25°C
Forward Voltage Drop (typ.) VE 0.85 \"
atVgs = 0,1 = 0.75A,T) = 25°C
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Characteristics at T; = 25 °C

Symbol Min. Typ. Max. Unit
Drain-Source Breakdown Voltage V(er)pss 200 230 - \%
at ID =100 /.LA, VGS =0
Gate-Body Leakage Current lgss - - 10 nA
at VGS =15 V, VDS =0
Drain Cutoff Current
atVps =130V, Vgs =0 Ipss - - 1 wA
at VDS =10 V, VGS =02V lex - - 25 [,LA
Gate-Source Threshold Voltage Vas (10) - 1.5 25 \Y%
at Vgs = VDS7 Ip=1mA
Drain-Source ON Resistance DS (ON) - 4.5 7 QO
atVGS =5V, Ip =100 mA
Thermal Resistance Chip to Ambient Air Rina - - 150" K/W
Capacitances
atVDs =20V, Vgs = 0,f=1MHz
Input Capacitance Ciss - 220 - pF
Output Capacitance Coss - 20 - pF
Feedback Capacitance Cirss - 2 - pF
Switching Times
atVGs =10V, VDS =10V, RD =100
Turn On Time ton - 5 - ns
Turn Off Time toft - 50 - ns
Y Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case
Admissible power dissipation Output characteristics
versus temperature Pulse test width 80 us; pulse duty factor 1%
Valid provided that leads are kept at ambient
temperature at a distance of 2 mm from case.
w BS189 A BS189
1 2.0
4.5 T\=25°C
Ipjon) /
\ 1.6
Rot08 \ Ves=4V
\
06 12
L 35
\\ I
0.8
04 \ l/k 3
\ l
02 0.4 22
\ 2
\ - 15
0 A\ 0

» Tamb

— Vps
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Saturation characteristics
Pulse test width 80 us; pulse duty factor 1%

mA BS189
500
/3 Tp=25°C
I
DION) / Vgs =25V
400 /
f
300

—~

Drain-source current
versus gate threshold voltage
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102 /

~<;

200
2 107!
7
100 _
| Tl
15
0 10-3
0 2 4 6 8 10V 0 1 2 3 4 5V
- » Vps — Vgs(10)
Drain current Normalized gate-source voltage
versus gate-source voltage versus temperature
Pulse test width 80 us; pulse duty factor 1%
A BS189 BS189
1 20
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04 [ 08 \
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0 1 2 3 A 5V -100 0 100 200 °C
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Normalized drain-source current

Normalized drain-source resistance

versus temperature versus temperature
BS189 BS189
10% 10
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/ ’ //
/ 7
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1 4
3
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Drain-source resistance Transconductance
versus gate-source voltage versus gate-source voltage
Pulse test width 80 us; pulse duty factor 1%
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Transconductance
versus drain current
Pulse test width 80 us; pulse duty factor 1%
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Capacitance
versus drain-source voltage
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BS192

P-Channel Enhancement Mode VMOS Transistor

Features:

— high breakdown voltage

— high input impedance

— low gate threshold voltage

— low drain-source ON resistance
— high speed switching

— no minority carrier storage time
— CMOS logic compatible input
—no thermal runaway

— no secondary breakdown

— specially suited for telephone subsets

On special request this transistor is also manufactured in the
pinconfiguration TO-18.

Absolute Maximum Ratings

Y

469 e

—
L

l‘min,lZ.S* 46

3
[}
x
o
(4]
L
LY

6-(zin)-s &

-

Plastic package 10D3
according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g
Dimensions in mm

Symbol Value Unit
Drain-Source Voltage —Vpss 200 \
Drain-Gate Voltage —Vpas 200 \
Gate-Source Voltage (pulsed) Vas +20 \Y
Drain Curent (continuous) —lp 180 mA
Power Dissipation at Tg = 25 °C Piot 0.83" W
Junction Temperature T 150 °C
Storage Temperature Range Ts -55t0 +150 °C
) Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case

Inversediode

Symbol Value Unit
Max. Forward Current (continuous) I 0.22 A
at Tamp =25 °C
Forward Voltage Drop (typ.) VE 0.85 \
atVgs = 0,I = 0.75A,Tj =25°C
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Characteristics at T; = 25 °C

Symbol Min. Typ. Max. Unit
Drain-Source Breakdown Voltage ~VeR)pss 200 230 - \%
at—lp =100 /.LA, Vgs =0
Gate-Body Leakage Current —lgss - - 10 nA
at—VGS =15V, VDS =0
Drain Cutoff Current
at-Vps = 130V, Vgs = 0 —lpss - - 1 KA
at "VDS =70 V, _VGS =02V —lDSX - - 25 ,LLA
Gate-Source Threshold Voltage —Vas (To) - 2.8 4 Vv
at Vgs = Vps, —lp = 1 mA
Drain-Source ON Resistance DS (ON) - 7 14 Q
at —VGS =10V, —ID =100 mA
Thermal Resistance Chip to Ambient Air Rina - - 150" K/W
Capacitances
at—-VDs =20V, Vgs =0,f=1MHz
Input Capacitance Ciss - 270 - pF
Output Capacitance Coss - 35 - pF
Feedback Capacitance Cres - 6 - pF
Switching Times at —lp = 200 mA, —Ugs = 10V
Turn On Time ton - 5 - ns
Storage Time ts - 20 - ns
Fall Time t; - 15 - ns

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

Admissible power dissipation
versus temperature

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

w BS192

06

04 \

N\
02
\
0 \
0 100 200 °C
— Ta

Output characteristics
Pulse test width 80 us; pulse duty factor 1%

A BS192
2.0
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-Ipon) // -Ves=9V
1.6 8
| 7
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},/ 6
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mA
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~Ipon)

400
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Saturation characteristics
Pulse test width 80 us; pulse duty factor 1%.
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Drain-source current
versus gate threshold voltage
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Drain current

versus gate-source voltage
Pulse test width 80 us; pulse duty factor 1%.
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Normalized gate-source voltage
versus temperature
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Normalized drain-source current

Normalized drain-source resistance

versus temperature versus temperature
BS192 BS192
104 10 c
L dosta) : |
" Ips(25°C) . n=st(TA)
103 T > DS™ " 1,4(25°C)
lDSn rDSnL
Ups=100V s aV=V55-Vos(10)
V bei I.=ImA
102 / , 6s(10) 2! 1p=IMA | >2 oV
et
~
L
Q £Z 17 -aV=05V
10 / 1 S
/ S
1 ® i
4
3
10_1 // 2
10% 10"
-100 0 100 200 °C -100 0 100 200°C
— ) —» Ta
Drain-source resistance Transconductance

versus gate-source voltage

Q BS192
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-Vpg= 01V
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5
rDS(ON‘)
3
2
10 \

0 10 20V
—»-V5s

versus gate-source voltage
Pulse test width 80 us; pulse duty factor 1%.
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Transconductance Capacitance
versus drain current versus drain-source voltage
Pulse test width 80 ws; pulse duty factor 1%.

mS BS192 pF BS192
1000 500 Voo
-Vps=25V - VGS =
f=1MHz
9fs Ta=25°C
800 - 400
A
600 300
// C \ Ciss

400 / 200

200 100 \
/ \\\. |
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0 500 1000 mA 0 10 20V
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BS208

P-Channel Enhancement Mode VMOS Transistor

Features:

— high breakdown voltage

— high input impedance

—low gate threshold voltage

— low drain-source ON resistance
— high speed switching

—no minority carrier storage time
— CMOS logic compatible input
—no thermal runaway

—no secondary breakdown

— specially suited for telephone subsets

On special request this transistor is also manufactured in the

pinconfiguration TO-18.

Absolute Maximum Ratings

4601

T

r‘—mln 12_5"1 46
g

Plastic package 10D3
according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g

Nimanginng in Mmm
SISV i i

Symbol Value Unit
Drain Source Voltage —Vpss 200 \
Drain-Gate Voltage —Vpas 200 \%
Gate-Source Voltage (pulsed) Vas +20 \%
Drain Current (continuous) —lp 200 mA
Power Dissipation at T¢ = 25 °C Piot 0.83" W
Junction Temperature T; 150 °C
Storage Temperature Range Ts -55...+150 °C
" Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case

Inversediode

Symbol Value Unit
Max. Forward Current (continuous) I 0.22 A
at T,y =25°C
Forward Voltage Drop (typ.) Ve 0.85 \
atVgs =0, lr=0.75A, Tj=25°C
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Characteristics at T) = 25 °C

Symbol Min. Typ. Max. Unit
Drain-Source Breakdown Voltage —V(sR)DsS 200 230 - Y
at—ID =100 MA, VGS =0
Gate-Body Leakage Current —lgss - - 10 nA
at—VGs =15 V, VDS =0
Drain Cutoff Current
at—Vps =130V, Vgs = 0 —loss - - 1 pmA
at _VDS =10V, _VGS =02V —|sz — - 25 ;,LA
Gate-Source Threshold Voltage —Vas (o) - 2.8 4 \
at VGS = VDs, _ID =1mA
Drain-Source ON Resistance DS (ON) - 7 14 Q
at —VGS =5V, —lD =100 mA
Thermal Resistance Chip to Ambient Air Rina - - 150" K/W
Capacitances
at—VDs =20V, VGS =0,f=1MHz
Input Capacitance Ciss - 270 - pF
Output Capacitance Coss - 35 - pF
Feedback Capacitance Crss - 6 - pF
Switching Times at —lp = 200 mA, —Ugs = 10V
Turn On Time ton - 5 - ns
Storage Time ts - 20 - ns
Fall Time t - 15 - ns

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

Admissible power dissipation
versus temperature

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

W BS208
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(e}

0 100 200 °C
— > Tamb

Output characteristics
Pulse test width 80 us; pulse duty factor 1%
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Saturation characteristics Drain-source current
Pulse test width 80 us; pulse duty factor 1%. versus gate threshold voltage
mA BS208 mA BS 208
500 103
50| Ta=25°C Vos= Vs
~lnion A TA =25°C
- 104
400 -Ips /
/ 10 /
300 /
/ -Vgs =45V
1
200 /
/ 107 /
100 / B 40 /
7 107 ]
35
0 103
0 2 8 10V 0 2 3 4 5V
— -Vos —— ~Vgs(10)
Drain current Normalized gate-source voltage
versus gate-source voltage versus temperature
Pulse test width 80 us; pulse duty factor 1%.
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Normalized drain-source current

Normalized drain-source resistance

versus temperature versus temperature
BS208 BS208
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Drain-source resistance Transconductance
versus gate-source voltage versus gate-source voltage
Pulse test width 80 us; pulse duty factor 1%.
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Transconductance
versus drain current
Pulse test width 80 us; pulse duty factor 1%.
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versus drain-source voltage

pF BS208
500
~Ves=0
f=1MHz
To=25°C
400
|
300
C \ Ciss
200
100 \\
\ T COSS
0 Crss
0 10 20V

— -Vps

162




BS208

163



BS212

P-Channel Enhancement Mode VMOS Transistor

Features:

— high breakdown voltage

— high input impedance

— low gate threshold voltage

— low drain-source ON resistance
— high speed switching

— no minority carrier storage time
— CMOS logic compatible input
—no thermal runaway

—no secondary breakdown

— specially suited for telephone subsets

On special request this transistor is also manufactured in the
pinconfiguration TO-18.

Absolute Maximum Ratings

max. 0,558

-}

S- -D

25

Plastic package 10D3

according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g

Dimensions in mm

Symbol Value Unit
Drain-Source-Voltage —Vbss 170 \
Drain-Gate-Voltage —Vbas 170 \Y
Gate-Source-Voltage (pulsed) Vas +20 \
Drain-Current (continuous) -lp 200 mA
Power Dissipation at T¢ = 25 °C Piot 0.83" w
Junction Temperature T; 150 °C
Storage Temperature Range Ts -55...+150 °C
" valid provided that leads are kept at ambient temperature at a distance of 2 mm from case

Inversediode

Symbol Value Unit
Max. Forward Current (continuous) I 0.22 A
at Tomp = 25°C
Forward Voltage Drop (typ.) Ve 0.85 Vv
atVgs =0,lr=0.75A,Tj=25°C
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Characteristics at T; = 25 °C

Symbol Min. Typ. Max. Unit
Drain-Source Breakdown Voltage —V(gr)Dss 170 190 - \%
at—ID =100 [.LA, VGS =0
Gate-Body Leakage Current —lgss - - 10 nA
at—VGs =15V, VDS =0
Drain Cutoff Current
at "VDS =100 V, VGS =0 _IDSS - - 1 /.LA
at '_VDS =70 V, "VGS =02V _'IDSX - - 25 /.LA
Gate-Source Threshold Voltage —Vas (To) - 2.8 4 \Y
at VGS = VDSv _ID =1mA
Drain-Source ON Resistance s (ON) - 7 14 Q
at—VGs =10V, -—lD =100 mA
Thermal Resistance Chip to Ambient Air Rina - - 150" K/W
Capacitances
at—VDs =20V, VGS =0, f=1MHz
Input Capacitance Ciss - 270 - pF
Output Capacitance Coss - 35 - pF
Feedback Capacitance Crss - 6 - pF
Switching Times at—lp = 200 mA, —Ugs = 10 V
Turn On Time ton - 5 - ns
Storage Time ts - 20 - ns
Fall Time te - 15 - ns

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

Admissible power dissipation
versus temperature

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

W BS212
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A\
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\
0 \
0 100 200 °C
— T

Output characteristics
Pulse test width 80 us; pulse duty factor 1%
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Saturation characteristics
Pulse test width 80 us; pulse duty factor 1%.
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Drain-source current
versus gate threshold voltage
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Drain current

versus gate-source voltage
Pulse test width 80 us; pulse duty factor 1%.
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Normalized gate-source voltage
versus temperature
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Normalized drain-source current

Normalized drain-source resistance

versus temperature versus temperature
BS212 BS212
10* 10
Ips(Ta) 7
N e o hgl(Ta)
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: 103 | ) DS rDS(25°C)
psh osh
Ups=100V 3 aV=Vss5-Vgs(10)
102 Ves(ro)Pei Ip=1mA| 57 ov
4 2
|~V
-
L £+ aV=05V
10 7 1 pr
, .
5
1 4
3
107 // 2
102 10"
-100 0] 100 200 °C -100 0 100 200°C
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Drain-source resistance Transconductance
versus gate-source voltage versus gate-source voltage
Pulse test width 80 us; pulse duty factor 1%.
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Transconductance Capacitance
versus drain current versus drain-source voltage
Pulse test width 80 us; pulse duty factor 1%.

mS BS212 pF BS212
1000 500
-Ves =0
-Vps =25V
° f=1 MHz
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800 - 400
/
|
600 / 300
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400 / 200
200 l/ 100 \\\
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0 0 Crss

0 500 1000 mA 0 10 20 V
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BS250

P-Channel Enhancement Mode VMOS Transistor

Features:

High input impedance

High speed switching

No minority carrier storage time
CMOS logic compatible input
No thermal runaway

No secondary breakdown

On special request this transistor is also manufactured in the
pinconfiguration TO-18.

Absolute Maximum Ratings

469

f-min. 12,58 46 J‘
1
| ]

Plastic package 10D3
according to DIN 41870 (= TO-92)
The case is impervious to light

Weight approximately 0.18 g
Dimensions in mm

Symbol Value Unit
Drain-Source Voltage —Vpss 45 \Y,
Drain-Gate Voltage —Vpas 45 \Y
Gate-Source-Voltage (pulsed) Vas +20 Vv
Drain Current (continuous) —lp 180 mA
Power Dissipation at Tc = 25 °C Pt 0.83" w
Junction Temperature T; 150 °C
Storage Temperature Range Ts -55...+150 °C
") Valid provided that leads are kept at ambient temperature at a distance of 2 mm from case

Inversediode

Symbol Value Unit
Max. Forward Current (continuous) le 0.15 A
at Tymp, = 25°C
Forward Voltage Drop (typ.) Ve 0.85 \
atVgs =0, lg = 0.15A, T, = 25°C
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Characteristics at T; = 25 °C

Symbol Min. Typ. Max. Unit
Drain-Source Breakdown Voltage —V@r)oss 45 70 - \
at—ID =100 [.LA, VGS =0
Gate Threshold Voltage at Vgg = Vps, —lp = 1 mA Vas (to) 1.0 2.8 3.5 \Y
Gate-Body Leakage Currentat—Vgs = 15V, Vps =0 —lgss - - 20 nA
Drain Cutoff Current at —Vps = 25V, Vgs = 0 —lpss - - 0.5 nA
Drain-Source On Resistance fos (ON) - 9 14 Q
at—VGS =10V, —-lp=02A
Thermal Resistance Chip to Ambient Air Rina - - 150" K/W
Forward Transconductance Om - 150 - mS
at—Vps =10V,-Ip =0.2A,f=1MHz
Input Capacitance at —Vps = 10V, Vgs = 0, f = 1 MHz Ciss - 60 — pF
Switching Times
at—VGs =10V, _VDS =10V, RD =100 Q)
Turn On Time ton - 5 - ns
Turn Off Time tosr - 25 - ns

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

Admissible power dissipation
versus temperature

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

w BS 250
1
\
Rot28 \
N\
06
\

04 \

N\
02
\
. \
0 100 200 °C
—_— T,

Output characteristics
Pulse test width 80 us; pulse duty factor 1%.
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171




BS250

Saturation characteristics Drain-source current
Pulse test width 80 us; pulse duty factor 1%. versus gate threshold voltage
mA BS250 mA BS 250
500 103
Ta=25°C Vbs = Ves
-Ipion) , Ty =25°C
10
400 -Ips
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300
‘ [
// -Ves=5V
200 /"
/ B 45V 107
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100
- 1072 l
k 35V
0 L3y 10°3
0 2 4 6 8 10V 0 1 2 3 4 5V
— -Vbs —® -Vos(10)
—
Drain current Normalized gate-source voltage
versus gate-source voltage versus temperature
Pulse test width 80 us; pulse duty factor 1%.
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Normalized drain-source current

Normalized drain-source resistance

versus temperature versus temperature
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versus gate-source voltage
Pulse test width 80 us; pulse duty factor 1%.
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Transconductance
versus drain current
Pulse test width 80 us; pulse duty factor 1%.
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Semiconductors from ITT

are worldwide available through your sales office/agent

Argentina

THIKO S.A.

Adolfo Alsina 1777

1088 Buenos Aires

Tel. (01) 45-6563, 45-66 13,
45-7115, 45-86 70

Fax (01) 40-38 11

Australia

CRUSADER

Electronic Components
Pty. Ltd.

73-81 Princes Highway
P.O. Box 14

St. Peters, N.S.W. 2044
Tel. (02) 5163855

Fax (02) 5171189

Austria

ITT MULTIcomponents
Akaziengasse 42
A-1234 Wien

Tel. (01)694517-0
Fax (01) 694510

TRANSOHM
Vertriebsgesellschaft mbH
Kolbegasse 68

A-1232 Wien

Tel. (01) 61066-0

Fax (01) 61066-10

Belgium

ITT MULTIcomponents
Belgicastraat 2
B-1930 Zaventem

Tel. (02) 7253533

Fax (02) 7254135

Benelux

ITT Semiconductors Benelux
Maria Theresialei 7

B-2018 Antwerp

Tel. (03) 2315216

Fax (03) 2315642

Brazil

Top Tronic Tecnologia S.A.

Rua Dr. Migliano 1.110-7.0

and CJ705

05711 Morumbi — Sao Paulo, SP
Tel. (011) 842-9000

Fax (011) 842-3310

Bulgaria
SUNIMEX
Asparuh Str. 8
1000 Sofia

Tel. (2) 522324
Fax (2) 5426 86

Denmark

ITT MULTIkomponent
Naverland 29
DK-2600 Glostrup
Tel. (42) 4566 45

Fax (42) 4507 86

Egypt o
Nagdy Engineering
8, El-Golf Street
P.O. Box 848 Maadi
Maadi — Cairo

Tel. (2) 350-07 66
Fax (2) 390-4250

Finland

ITT MULTIkomponent
Tyopajakatu 5
SF-00500 Helsinki
Tel. (0) 739100

Fax (0) 712414

France

ITT Semiconductors France
157, rue des Blains
F-92220 Bagneux

Tel. (1) 454781 81

Fax (1) 45478392

Germany

ITT INTERMETALL GmbH
Hans-Bunte-Strasse 19
P.O. Box 840

D-7800 Freiburg

Tel. (0761) 517-0

Hong Kong
DMF

Dek Mow Fung Tdg. Co. Ltd.
7th Floor, Block B

Chung Mei Centre

15-17 Hing Yip Street

Kwun Tong, Kowloon

Hong Kong

Tel. 7972078

Fax 7906062
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P o B BE-LHE
HiiT 1 797 2078

it 130873 DMFA HX
P31k 112 790 6062

Hungary

TELCON ELECTRONIC
Frankel Leo Utca 92. Ill. 15
H-1023 Budapest

Tel. (1) 369-430 + 368-316
Fax (1) 354-150

Iberia

ITT Semiconductors Iberia
c/o SWF Auto Electric
Ctra. Andalucia, Km. 10,3
E-28080 Madrid

Tel. (1) 79567 65

Fax (1) 7971335

India

Krishan C. Arora & Co.
N-122, Greater Kailash-|
P.O. Box 4218

New Delhi — 110048
Tel. (11) 641-1133

Fax (11) 646-5297

Israel

Radion Engineering Company Ltd.
4, Rothschild Boulevard

Tel Aviv 61012

Tel. (03) 656151 to 656153

Fax (03) 6627 69

Italy

ITT Semiconductors ltaly
Viale Milanofiori, E/5
1-20090 Assago (Mi)

Tel. (02) 82470.1

Fax (02) 82426.31

Japan

ITT Semiconductors
(Far East) Ltd.

P.O. Box 21
Sumitomo Building
Shinjuku-ku

Tokyo 163

Tel. (03) 3347-88 81
Fax (03) 3347-8844

Korea

Soei Korea Incorporation
Room 406, Shinhan Building
45-11, Yeoeido-Dong
Youngdeungpo-ku

Seoul

Tel. (02) 784-3046...8

Fax (02) 785-34 07

Netherlands

ITT MULTIcomponents
Chroomstraat 28
NL-2718 RR Zoetermeer
Tel. (079) 613-161

Fax (079) 613-169

Nedis B.V.
Koningskampen 6
NL-5321 JK Hedel
P.O. Box 70
NL-5320 AB Hedel
Tel. (04199) 1055
Fax (04199) 1195

SPOERLE ELECTRONIC
Postbus 8820

NL-5605 LV Eindhoven
Tel. (040) 54 54 30

Fax (040) 535540

Norway

ITT MULTIkomponent
Nedre Kaldbakkvei 88
N-1081 Oslo 10

Tel. (02) 321270

Fax (02) 325120

Portugal

SMP

Semiconductores e Electronica
de Portugal

Sao Gabriel — Cascais

P-2750 Cascais

Tel. (11) 2845022 + 2845522
Fax (11) 2866294

Scandinavia

ITT Semiconductors
Scandinavia
Naverland 29
DK-2600 Glostrup
Tel. (42) 451822
Fax (42) 451534

Singapore

ITT Semiconductors

(Far East) Ltd.
Representative Office

150 Orchard Road # 07-13
Orchard Plaza

Singapore 0923

Tel. 7326566

Fax 7377392

South Africa

STC Components (Pty.) Ltd.
Van Dyk Road

P.O. Box 1882

Boksburg 1460, Transvaal
Tel. (011) 899-61 11

Fax (011) 892-46 09

Spain

Sagitron

Corazon de Maria, 80
E-28002 Madrid

Tel. (1) 416-9261

Fax (1) 416-8652

AKTA SPAIN, S.A.

Roger de Lluria No. 155 Enl. 1
E-08037 Barcelona

Tel. (3) 218-4949 + 218-4696
Fax (3) 238-1011

Sweden

ITT MULTIkomponent
Ankdammsgatan 32
P.O. Box 1330
S-17126 Solna

Tel. (08) 830020

Fax (08) 27 1303

Switzerland

ITT MULTIcomponents
Brandschenkestrasse 178
CH-8027 Zirich

Tel. (01)20461 11

Fax (01) 20464 54

AKTA Multikomponent AG
Lattichstrasse 6

CH-6340 Baar

Tel. (042) 315355

Fax (042) 317076

Taiwan

WesTech Electronics, Inc.
5F, No. 197

Hoping E. Road, Sec. 1
Taipei, Taiwan/ROC

Tel. (02) 356-0620

Fax (02) 394-2047 + 394-205¢

United Kingdom

ITT Semiconductors U. K.
Rosemount House
Rosemount Avenue
West Byfleet

Surrey KT14 6LB

Tel. (0932) 336116

Fax (0932) 336148

USA
U.S. Division
Sales Headquarters:

ITT Semiconductors

2500 West Higgins Road
Suite 735

Hoffman Estates, IL 60195
Tel. (312) 519-9610

Fax (312) 519-9615

Western Area:

ITT Semiconductors
2510 West 237th Street
Suite 208

Torrance, CA 90505
Tel. (213) 539-8051

Fax (213) 539-8044

Central Area:

ITT Semiconductors

909 West Maumee Street
Elmhurst Building
Angola, IN 46703

Tel. (219) 833-1960

Fax (219) 665-28 11

Yugoslavia
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YU-61000 Ljubljana
Tel. (061) 312744

Fax (061) 320791
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