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Summary of Types

NPN Transistors
in plastic package TO-236

BC817, BC818
BC846, BC847, BC848, BC849, BC850
BCW60, BCX70

PNP Transisors
in plastic package TO-236

BC807, BC808
BC856, BC857, BC858, BC859, BC860
BCW61, BCX71

Silicon Diodes
in MiniMELF glass package

LL4148, LL4149, LL4150, LL4151,
LL4152, LL4153, LL4154,

LL4446, LL4447, 114448, LL4449
LL4450, LL4451, LL4453, LL4454

Schottky Diodes
in MiniMELF glass package

LL101,
LL103

Tuner Diodes, Diode Switches
in plastic package TO-236

BB404
BB510

in plastic package ~ 60A2

BA782
BA783
BB701
BB721
BB723
BB729
BB730
BB731

in MiniMELF glass package

BAG682, BA683

Zener Diodes, 500 mW
in MiniMELF glass package

ZMM1 to ZMM51
ZMM5225 to ZMM5262

Zener Diodes, 1 W
in MELF glass package

ZM4729 to ZM4764
ZMU100 to ZMU180
ZMY1 to ZMY100

Silicon Stabilizer Diodes

in MiniMELF glass package
LL1,5to LL5,1

Rectifiers

in MELF glass package

LZ4001 to LZ4003




Cross-Reference SMD Type / Original Type

SMD Type Case Original Type| Case SMD Type Case Original Type| Case
BA682 MiniMELF BA282 DO-35 BC859A TO-236 BC559A TO-92
BA683 MiniMELF BB283 DO-35 BC859B TO-236 BC559B TO-92
BC859C TO-236 BC559C TO-92
BA782 60A2 BA282 DO-35
BA783 60A2 BA283 DO-35 BC859A TO-236 BC559A TO-92
BC859B TO-236 BC559B TO-92
BB404 TO-236 - - BC859C TO-236 BC559C TO-92
BB510 TO-236 - -
BB701 60A2 - - BC860A TO-236 BC560A TO-92
BB721 60A2 BB521 DO-35 BC860B TO-236 BC560B TO-92
BB723 60A2 BB523 DO-35 BC860C TO-236 BC560C TO-92
BB729 60A2 BB529 DO-35
BB730 60A2 _ _ BCWG60A TO-236 BC548A TO-92
BB731 60A2 BB531 DO-35 BCW60B TO-236 BC548B TO-92
BCW60C TO-236 BC548C TO-92
BC807-16  TO-236 BC327-16 TO-92 BCW60D TO-236 BC548D TO-92
BC807-25 TO-236 BC327-25 TO-92
BC807-40  TO-236 BC327-40  TO-92 BCWE1A  TO-236 BCSS8A To-92
BCW61B TO-236 BC558B TO-92
BC808-16  TO-236 BC328-16  TO-92 oheS 1o Dooo8s o2
BC808-25 TO-236 BC328-25 TO-92 ; B
BC808-40 TO-236 BC328-40 TO-92 BCX70G 10-236 BC547A 10-92
BC817-16  TO-236 BC337-16  TO-92 ool 1029 gggﬂg o
BC817-25  TO-236 BC337-25  TO-92 - Q-9
DLUO I/ -4V 1U-£00 DUJO/ -4V 1VU-92
BCX71G TO-236 BC557A TO-92
BC818-16 TO-236 BC338-16 TO-92 BCX71H TO-236 BC557B TO-92
BC818-25 TO-236 BC338-25 TO-92 BCX71J TO-236 BC557C TO-92
BC818-40 TO-236 BC338-40 TO-92 BCX71K TO-236 BC557D TO-92
BCB846A TO-236 BC546A TO-92 -
LL1,5to MiniMELF ZTE1,5to DO-35
BC846B TO-236 BC546B TO-92 LL5 1 ZTE5 1
BC847A TO-236 BC547A TO-92 LL101A MiniMELF SD101A DO-35
BC847B TO-236 BC547B TO-92 LL101B MiniMELF SD101B DO-35
BC847C TO-236 BC547C TO-92 LL101C MiniMELF SD101C DO-35
BC848A TO-236 BC548A TO-92 LL103A MiniMELF SD103A DO-35
BC848B TO-236 BC548B TO-92 LL103B MiniMELF SD103B DO-35
BC848C TO-236 BC548C TO-92 LL103C MiniMELF SD103C DO-35
BC849A TO-236 BC549A TO-92 LL4148 MiniMELF 1N4148 DO-35
BC849B TO-236 BC5498B TO-92 LL4149 MiniMELF 1N4149 DO-35
BC849C TO-236 BC549C TO-92 LL4150 MiniMELF 1N4150 DO-35
LL4151 MiniMELF 1N4151 DO-35
BC850B TO-236 BC550B TO-92 LL4152 MiniMELF 1N4152 DO-35
BC850C TO-236 BC550C TO-92 LL4153 MiniMELF 1N4153 DO-35
LL4154 MiniMELF 1N4154 DO-35
BC856A TO-236 BC556A TO-92
BCS856B TO-236 BC556B TO-92 LL4446 MiniMELF 1N446 DO-35
LL4447 MiniMELF 1N4447 DO-35
BC857A TO-236 BC557A TO-92 LL4448 MiniMELF 1N4448 DO-35
BC857B TO-236 BC557B TO-92 LL4449 MiniMELF 1N4449 DO-35
BC857C TO-236 BC557C TO-92 LL4450 MiniMELF 1N4450 DO-35
LL4451 MiniMELF 1N4451 DO-35
BC858A TO-236 BC558A TO-92 LL4453 MiniMELF 1N4543 DO-35
BCS858B TO-236 BC558B TO-92 LL4454 MiniMELF 1N4454 DO-35
BC858C TO-236 BC558C TO-92




Cross-Reference SMD Type / Original Type

SMD Type Case Original Type| Case
ZM4729 to MELF 1N4729 to DO-41
ZM4764 1N4764

ZMM1 to MiniMELF ZPD1 to DO-35
ZMM51 ZPD51

ZMM5225 to  MiniMELF 1N5225 to DO-35
ZMM5262 1N5262

ZMU100to  MELF ZPU100 to DO-41
ZMU180 ZPU180

ZMY1 to MELF ZPY1 to DO-41
ZMY100 ZPY100




Cross-Reference Original Type / SMD Type

Original Type| Case SMD Type Case Original Type| Case SMD Type Case
BA282 DO-35 BA682 MiniMELF BC556B TO-92 BC856B TO-236
BA283 DO-35 BA683 MiniMELF
BC557A TO-92 BC857A TO-236
BA282 DO-35 BA782 60A2 BC557B TO-92 BC857B TO-236
BA283 DO-35 BA783 60A2 BC557C TO-92 BC857C TO-236
BB521 DO-35 BB721 60A2 BC557A TO-92 BCX71G TO-236
BB523 DO-35 BB723 60A2 BC557B TO-92 BCX71H TO-236
BB529 DO-35 BB729 60A2 BC557B TO-92 BCX71J TO-236
BB531 DO-35 BB731 60A2 BC557C TO-92 BCX71K TO-236
- - BB404 TO-236
- - BB510 TO-236 BC558A TO-92 BC858A TO-236
~ - BB701 60A2 BC558B TO-92 BC858B TO-236
- - BB730 60A2 BC558C TO-92 BC858C TO-236
BC327-16 TO-92 BC807-16 TO-236 BC558A TO-92 BCW61A TO-236
BC327-25 TO-92 BC807-25 TO-236 BC558B TO-92 BCW61B TO-236
BC327-40 TO-92 BC807-40 TO-236 BC558B TO-92 BCW61C TO-236
BC558C TO-92 BCW61D TO-236
BC328-16 TO-92 BC808-16 TO-236
BC328-25 TO-92 BC808-25 TO-236 BC559A TO-92 BCB859A TO-236
BC328-40 TO-92 BC808-40 TO-236 BC559B TO-92 BC859B TO-236
BC559C TO-92 BC859C TO-236
BC337-16 TO-92 BC817-16 TO-236
BC337-25 TO-92 BC817-25 TO-236 BC560A TO-92 BCB860A TO-236
BC337-40 TO-92 BC817-40 TO-236 BC560B TO-92 BC860B TO-236
BC560C TO-92 BC860C TO-236
BC338-16 TO-92 BC818-16 TO-236
BC338-25 TO-92 BC818-25 TO-236 SD101A DO-35 LL101A MiniMELF
BC338-40 TO-92 BC818-40 TO-236 SD101B DO-35 LL101B MiniMELF
SD101C DO-35 LL101C MiniMELF
BC546A TO-92 BC846A TO-236
BC546B TO-92 BC846B TO-236 SD103A DO-35 LL103A MiniMELF
SD103B DO-35 LL103B MiniMELF
BC547A TO-92 BC847A TO-236 SD103C DO-35 LL103C MiniMELF
BC547B TO-92 BC847B TO-236
BC547C TO-92 BC847C TO-236 ZPD1 to DO-35 ZMM1 to MiniMELF
ZPD51 ZMM51
BC547A TO-92 BCX70G TO-236
BC547B TO-92 BCX70H TO-236 ZPU100 to DO-41 ZMU100 to MELF
BC547B TO-92 BCX70J TO-236 ZPU180 ZMU180
BC547C TO-92 BCX70K TO-236
ZPY1 to DO-41 ZMY1 to MELF
BC548A TO-92 BC848A TO-236 ZPY100 ZMY100
BC548B TO-92 BC848B TO-236
BC548C TO-92 BC848C TO-236 ZTE1,5to DO-35 LL1,5to MiniMELF
ZTE51 LL5,1
BC548A TO-92 BCWG60A TO-236
BC548B TO-92 BCwW60B TO-236 1N4148 DO-35 LL4148 MiniMELF
BC548B TO-92 BCW60C TO-236 1N4149 DO-35 LL4149 MiniMELF
BC548C TO-92 BCW60D TO-236 1N4150 DO-35 LL4150 MiniMELF
1N4151 DO-35 LL4151 MiniMELF
BC549A TO-92 BC849A TO-236 1N4152 DO-35 LL4152 MiniMELF
BC549B TO-92 BC849B TO-236 1N4153 DO-35 LL4153 MiniMELF
BC549C TO-92 BC849C TO-236 1N4154 DO-35 LL4154 MiniMELF
BC550B TO-92 BC850B TO-236
BC550C TO-92 BC850C TO-236
BC556A TO-92 BCB856A TO-236




Cross-Reference Original Type / SMD Type

Original Type| Case SMD Type Case
1N4446 DO-35 LL4446 MiniMELF
1N4447 DO-35 LL4447 MiniMELF
1N4448 DO-35 LL4448 MiniMELF
1N4449 DO-35 LL4449 MiniMELF
1N4450 DO-35 LL4450 MiniMELF
1N4451 DO-35 LL4451 MiniMELF
1N4453 DO-35 LL4453 MiniMELF
1N4454 DO-35 LL4454 MiniMELF
1N4729 to DO-41 ZM4729 to MELF
1N4764 ZM4764

1N5225 to DO-35 ZMM5225to  MiniMELF
1N5262 ZMM5262
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Technical Information

Index of Symbols

Base connection

Capacitance, junction capacitance,
collector connection

Collector base capacitance (open emitter)
Emitter base capacitance (open collector)
Capacitance, diode capacitance
Nominal capacitance

Capacity variation

Emitter connection

Frequency

Pulse frequency

Gain bandwidth product

Cutoff frequency for Q = 1
Series resonance frequency
Noise figure

Parameters of h-(hybrid)matrix
Small signal current gain

Input impedance

Output admittance

Reverse voltage transfer ratio

DC current gain, common emitter
Current

Base current

Peak base current

Collector current

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

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

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

Collecotor emitter cutoff current

(specified voltage between base and emitter)

Peak collector current
Emitter current

Emitter base cutoff current (open collector)

Forward current

Average (rectified) forward current
Repetitive peak forward current
Surge forward current (non-repetitive)
Reverse (leakage) current

Reverse pulse current

Zener current (operating current)
Zener current at breakdown region
Maximum Zener current

Surge Zener current

Zener test current

Surge Zener current (non-repetitive)

Tzth

Average (rectified) forward current
Series inductance

Total power dissipation

Q-Factor, figure of merit

Dynamic forward resistance

s SO

Dvnamic series resistance
Jynami ries resistiance

Dynamic resistance in the breakdown region

Termal differential resistance in the
breakdown region

Static differential resistance in the
breakdown region

Resistance

Resistance between base and emitter
Damping resistance

Generator output resistance

Load resistance

Series resistance

Thermal resistance

Thermal resistance junction to ambient air
Thermal resistance junction to case

Thermal resistance junction to back
of substrate

Stabilization factor; length of edge
of a cooling fin

Time

Loss factor

Delay time

Fall time

Forward recovery time
Switching-on time

Pulse duration

Rise time

Reverse recovery time

Storage time

Total switching time

Temperature, duration of a full cycle
Ambient temperature

Case temperature

Temperature of electrodes

Junction temperature

Lead temperature

Storage temperature

Temperature of back of substrate
Time constant
Instantaneous forward volta
Instantaneous reverse voltage
Voltage

Base emitter voltage

12



Technical Information

VBEsat
V(BRIR
V(BR)CBO

V(BR)CEO

V(BR)CER

V(BR)CES
V(BR)EBO

Vce
Veso
Vce
Vceo
Vcer

Vces

VCEsat
Vcev

Base emitter saturation voltage
Reverse breakdown 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)

Emitter base breakdown voltage
(open collector)

Collection base voitage

Collector base voltage (open emitter)
Collector emitter voltage

Collector emitter voltage (open base)

Collector emitter voltage (specified resistance
between base and emitter)

Collector emitter voltage
(emitter shortcircuited to base)

Collector emitter saturation voltage

Collector emitter voltage (specified voltage
between base and emitter)

Emitter base voltage (open collector)
Forward voltage

Nominal voltage

Reverse voltage

RF voltage

Peak reverse voltage

RMS voltage

Repetitive peak reverse voltage
Surge peak reverse voltage (non-repetive)
Zener voltage

DC voltage, half wave rectification

Voltage rise when switching on
(forward recovery)

Input voltage

Output voltage

Zener impedance at Iz¢

Zener impedance at Iz

Temperature coefficient of Zener voltage

Rectification efficiency (quotient of the mean
value of the rectified voltage and the peak
value of the RF signal voltage)

Ratio of pulse duration to full cycle, duty cycle

13



Technical Information

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 values or
guaranteed values.

Typical values are expressed as figures or as one or more
curves, and are subject to spreads.

Guaranteed values are preceded either by the symbol >
(greater than) or < (less than); sometimes the guaranteed
spread limits are indicated by the numbers with three dots
between them. Occasionally a typical curve is accompanied
by another curve, this being a 95%, or, in a few cases, a maxi-
mum 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 ““admissibie’” in a titie 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.

Silicon Diodes

Silicon is a particularly suitable material for the manufacture
of diodes because of the small leakage currents, high break-
down voltages, and steep forward characteristics that may be
attained. Admissible junction temperatures of up to T; = +200°C
allow a relatively high level of power to be dissipated in a
package of small dimensions. Silicon diodes are manufactured
as junction diodes by a diffusion process, preferably using the
epitaxial planar technique.

The admissible power dissipation P, junction temperature T,
and ambient temperature T, are related as follows:

Ptot = T——j ~Tamp
Riha

Since a certain amount of the generated heat must be conduc-
ted away from the junction via the connecting electrodes, the
following proviso is often quoted in data sheets: Valid provided
that electrodes are kept at ambient temperature.

Silicon Capacitance Diodes

Silicon capacitance diodes are used for electronic tuning pur-
poses, automatic frequency control (AFC), frequency modu-
lation, mixing, frequency multiplication, and for controlling the
bandwidth of capacitively coupled bandpass filters; they also
have applications in dielectric and parametric amplifiers. In all
these applications, advantage is taken of the fact that the
depletion layer capacitance is dependent on the applied
reverse voltage.

Basically, a silicon capacitance diode has the same construc-
tion as any normal alloyed or diffused semiconductor diode:
the depletion layer of the PN junction contains only very few
free charge carriers and can be considered as the dielectric of
a capacitor whose plates are formed by the high-conductivity
regions. Silicon capacitance diodes are normally operated
under reverse bias conditions. If the applied reverse voltage
is increased, then the thickness of the depletion layer increases
and the depletion layer capacitance consequently decreases.
For example, referred to a reverse voltage of 3 V, depletion
layer capacitance and reverse voltage are related by the
following equation:

3v+vo>”,

C=Ca
o (VR+VD

/

where Vjp is the diffusion potential (0.7 V for silicon). The value
of the exponent “n”” depends on the manufacturing process,
and is

0.33 for diffused diodes with a linear PN junction,

0.5 for alloyed diodes, or diodes with a steep diffusion profile,
and can be

0.75 and more if a special diffusion technique involving several
superimposed diffusion processes is used.

These so-called ‘“‘large capacitance ratio” or tuner diodes
have a hyperabrupt (retrograded) PN junction giving a steep
capacitance characteristic. This makes it possible for the first

14



Technical Information

time to cover the entire frequency range of a VHF or UHF tele-
vision tuner, or that of an MW receiver, without any band
switching. Because the exponent “n” in the capacitance
formula is not a constant, but varies with reverse voltage, the
capacitance variation of these tuner diodes does not follow
a mathematically definable law. To ensure accurate tracking,
therefore, diodes intended for incorporation into tuners are
supplied in matched groups.

Another important parameter of a capacitance diode is the
Q factor, which should be high. At high frequencies, the Q factor
of a capacitance diode is

1
Q= ——

2nf Cgo‘ Is
where C, is the diode capacitance, rs the series resistance of
the diode. The series resistance r; is virtually the same as the
bulk resistance of the diode.

As can be deduced from the Q formula, the Q factor of a capa-
citance diode varies with reverse bias; this is because the
diode capacitance decreases as the reverse voltage is in-
creased; the Q factor is also dependent on frequency.

The “‘cut-off”’ frequency, fqi, of a capacitance diode is that
frequency at which the Q factor is reduced to 1, i.e.

Another important factor, which cannot be altogether ignored,
is the series inductance L. This comprises the inductance of
the connecting electrodes and the internal inductance of the
diode. The inductance L together with the diode capacitance
Cit forms a series-tuned circuit which resonates at a fre-
quency of:

1

2y Ls'Ctot

Depending on the application, a capacitance diode can be
represented by the following equivalent circuits:

fo=

The complete equivalent circuit a) comprises, apart from the
diode capacitance Cyy, a series resistance rs, a series induc-
tance L, and areverse resistance R = Vg/Ig. Since thereverse
resistance of a silicon diode is extremely high, it is usually
ignored, and the circuit then reduces to circuit b). At low and
medium frequencies the series inductance Ls can also be
ignored; this results in the circuit shown in c).

Is
Is
Ctot i
Ls Ls -l-cto[
a) b) c)

Junction capacitance, series resistance and reverse resis-
tance are temperature dependent. The temperature coefficient
of the junction capacitance is due to the effect of temperature
on the diffusion voltage Vp, which is —2 mV/°C. This means that
a reverse voltage reduction of approximately 2 mV has the
same effect on the junction capacitance as a junction tempe-
rature increase of 1 °C. The temperature coefficient of the
junction capacitance is therefore positive, and decreases as
the reverse bias is increased. The reverse resistance decrea-
ses by about 6 % and the series resistance by about 1 % if the
junction temperature is increased by 1 °C.

To ensure that the reverse bias does not vary appreciably with
temperature, it is good practice to make the value of the diode
series resistor through which the reverse bias is applied as low
as practicable (approx. 30 to 100 k().

In all tuning applications it is important that the AC signal am-
plitude is small in comparison with the lowest reverse bias
voltage applied, as otherwise the non-linearity of the capaci-
tance characteristic will cause signal distortion and an apparent
change of capacitance. By the use of two diodes in a push-pull
arrangement it is possible to obtain a considerable reduction in
distortion, even at large signal amplitudes, because the diodes
are then driven in antiphase and thus tend to cancel any
distortion.

Silicon Diode Switches

These diodes were developed for electronic band switching in
television and radio tuners operating at MW to UHF. Diode
switches, unlike the switching diodes normally used for logic
applications (for example, LL4148), are intended as an
electronic equivalent to the contacts of mechanical range
switches.

Diode switches exhibit either a very high reverse impedance
(approx. 1 MQ in parallel with approx. 1.3 pF) when they are
non-conducting (switch open), or a very low dynamic forward
impedance (approx. 0.5 Q in series with approx. 2.5 nH) when
they are conducting (switch closed).

The glass case MiniMELF of the diode switches ensures that
full advantage can be taken of their inherently small series
inductance, since connecting electrodes may be soldered
directly to the case.

The following circuit diagram illustrates the use of type BA682
diode switches in an electronically tuned VHF television tuner.

Band [
Bandpass
Filter

-
h ; | runing
L | woltage
ot | 1o
602 T

Band III
Bandpass
Filter

-

D1...D6 : BA 682
D7...D9 :BB 729

N "1"-" —o + Switching
——————0 - voltage
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Silicon Zener Diodes

Zener diodes are special silicon diodes which have a relatively
low, defined breakdown voltage, called the Zener voltage.

At low reverse voltages a Zener diode behaves in a similar
manner to an ordinary silicon diode, that is, it passes only a
very small leakage current. If, however, the reverse bias is
increased until it reaches the breakdown region, then a small

Aron vmla e e s oo Ammaid sl ot~ ~any

reverse voitage increase causes a considerabie increase in
leakage current; the reverse current is then called the Zener
current. The characteristics of a Zener diode operating under
reverse breakdown conditions are similar to those of a struck
glow discharge tube. Because of this, Zener diodes can be
used in a similar way, i. e. as stabilizers, limiters, ripple reduction
elements, reference voltage sources, and also as DC coupling
elements with a constant voltage drop.

Characteristics

The slope of the reverse breakdown characteristic defines
the static differential resistance r,, = dVz/dlz, which, in turn,
comprises a dynamic (or inherent differential) resistance r;
and a thermal differential resistance r,y.

Use of the dynamic resistance alone for characterizing the
performance of a Zener diode is only satisfactory if the ambient
temperature can be assumed to be constant, and the Zener
current variations are so rapid that the junction temperature
is unable to follow them. A generalized design approach
requires that the effect of slow Zener current variations is also
taken into consideration, in which case the design must be
based on the static differential resistance valure r,,, which is
the sum of the dynamic and the thermal differential resistance:

fzu = Izj + Tz

At Tomp = const.,
Vz =1(Iz, T)

so that

Qe (o) () o
di (MZ,TJr ST )1, dI M

Setting

_dVz _ _dr__
V,-dT = Olyz (2) and

yields

+ /2.(\4.. R =

=
=1

—~
N
=z

v
tzu zj

where ayz is the Zener voltage temperature coefficient, T the
junction temperature, and Ry,4 the thermal resistance between
the junction and the ambient air.

The dynamic resistance is largely dependent on current, and
decreases as the Zener current increases. The temperature
coefficient oy is dependent on temperature, but only at Zener

voltages below 7 V.
I 1 Cathode

Circuit symbol for a Zener diode

Cathode
or ™~
]
Simplified equivalent circuit diagram 20 'E

Vg, is the breakdown voltage, extrapolated for |; = 0.

Design of Stabilizer Circuits

To simplify the design procedure, a constant differential
resistance r, is assumed in the following expressions. Since
this does not strictly apply (as has been pointed out previ-
ously), an r, value which lies in the middle of the stabilization
range should be used. It is also assumed that T, is constant.

o——o 1} *

Iin Rs lout
Iz * T2y

Vin Vout

l Yzo

In the above circuit, the Zener diode is replaced by an equi-
valent circuit comprising a constant voltage generator giving
a DC voltage of Vz, in series with a differential resistance r,,.
Other parameters in this circuit diagram are: V,, = output
voltage, lo,x = output current, Vi, = input voltage, |, = input
current, I; = Zener current, and Rg = series resistance.

The following equations apply

Vin=Vout = (louwt + I2) - Rs, (5)
Vour=Vzo = Iz Iy (6)
If equation (6) is combined with equation (5) one obtains

R
Vin = Vout + lout - Bs + (Vout—VZO) ) }_S (7)

zu

Differentiation yields the smoothing factor

dv, R
C=Vow ' 1 (®)
out rZU
where | ic acciimed tn he conctant
TIT gyt 19 AoSuUINITU W UT LUNowan it

Because Rs is, as a rule, very much larger than r,, the
smoothing factor G can be taken as being approximately equal
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to the ratio Rs/r,,. As can be deduced from equation (8), G in-
creases linearly with Rs (provided that Vi, is also increased),
and, if Vi, and Rs approach infinity, the G will also approach
infinity.

More important than the smoothing factor is the stabilization
factor S, i. e. the ratio of a relative input voltage change to a
relative output voltage change:

dVin
—Vin_ = : R_S_> Vout
S —dvout (1 * fzu Vin (9)
Vout

The stabilization factor, unlike the smoothing factor, does not
increase linearly with V;, and Rs, but approaches a finite limit
value when V;, and Rs — <. In order to determine this limit
value, Rs is eliminated from equation (9) by the use of
equation (5):

_ Vin _Vout

Rs _ Vin - Vout

|ciui + IZ Iin

with the result that

Vout Vout i Vout
g You | Vou (o (10)
Vin Iin Ty ( Vin )

If Vi, — o, then this reduces to

-
-

\/
Vout

—_
~

Smax =

Iin Tz

It can be seen that for a given Zener diode and a given load, the
stabilization improves as the input voltage is increased; it
should be noted, however, that the power dissipated in the
diode series resistor rises at a higher rate than that at which the
stabilization factor is increased. As a sensible comprise
between the requirements of good stabilization and
acceptable power dissipation, it is suggested that the input
voltage be made about 2 to 4 times the value of the output
voltage.

The output resistance presented by the stabilizer is equal to
the diode series resistance Rs in parallel with the differential
resistance r,, of the diode. Since R is usually very much larger
than r,,, the stabilizer output resistance is virtually equal to r,.
It should be noted that in this calculation Rs includes the
source resistance of the input supply so that Vi, is the
source EMF.

Other important factors which must be taken into consideration
in the design of a shunt stabilizer are, apart from the
stabilization factor and the output resistance, the maximum
admissible power dissipation and the maximum admissible
Zener current. These must not be exceeded under maximum
input voltage and minimum load current conditions. The
following conditions must be fulfilled:

V. _ \
Vout (————m ma;{S out_ lout min) < Py, (12)

R. > Vin max — Vout

s
IZ max T Iout min

(13)

Finally, steps must be taken to ensure that the output current
l,ut does not become excessive. If the input voltage is constant,
then the Zener current decreases in the same proportion as
the output current increases. However, at very small Zener
currents the dynamic resistance of the Zener diode rises
sharply and the stabilization performance is correspondingly
degraded.

Therefore, the following conditions must be fulfilled:

Vin min — V. ‘
(__I_n_%__o_ut - loutmax ) >|Zmin, (14)
S

Vin min — Vout

IZ min + Iout max

RS <
1z min Should be 5 to 10% of Iz max.

Breakdown Voltage (Zener Voltage) Measurements
on Zener Diodes

If a Zener diode is connected to a constant current source, then
at constant ambient temperature, the Zener voltage changes
and approaches asymptotically a final value. This voltage
change is due to the power dissipated in the junction which in
turn causes a rise in junction temperature. Zener diodes with
a negative temperature coefficient exhibit a Zener voltage
reduction, whereas those with a positive temperature
coefficient show a Zener voltage increase on application of
current. The magnitude of this voltage change due to intrinsic
heat generation can be derived from the relevant curves.

Because it is not practical to wait during tests until each device
has reached its thermal equilibrium, it is common practice
to measure the breakdown voltage of Zener diodes by
application of a pulsating current of less than 1 sec duration.
Under these conditions the junction temperature is the same
as the ambient temperature. The magnitude of the test current
used varies from type to type and is quoted in the relevant data
sheets.

Therefore, designers, but especially customers carrying out
acceptance tests, should allow for the fact that the Zener
voltage of a device which is at thermal equilibrium will differ
from that quoted in the data sheet. To arrive at an estimate of
the equilibrium Zener voltage, a voltage equal to the product of
Zener current and thermal differential resistance should be
added to the voltage associated with the chosen current as
derived from the published dynamically measured breakdown
curves.
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Silicon Schottky Barrier Diodes

Schottky diode current flow is due to majority carrier con-
duction. ltis not affected by reverse recovery transients as are
conventional PN diodes due to stored charge and minority
carrier injection.

The low forward voltage drop and fast switching make the
diodes ideal for protection of MOS devices, steering, biasing
and coupling for fast switching and low logic level applications.

Silicon Rectifiers

The definitions of terms given below are, in the main, those
used in the DIN Standards listed on page 23.

Electrical Data

The electrical data, especially the nominal values, apply, unless
stated otherwise, to as half-wave rectifier circuit, a sinusoidal
50 Hz AC supply, a resistive load, and operation at altitudes
not greater than 1000 m above sea level. In the following
paragraphs the definitions of some of the more important
electrical data (grouped according to bias conditions) are given.

Forward direction of current flow through a rectifier is that
direction at which the rectifier exhibits its lower resistance.

Forward voltage Vg is the voltage drop across a rectifier due to
a current in the forward direction (the ‘‘forward current”).
The forward characteristic gives the relationship between
instantaneous forward current and forward voltage.

Nominal current is the arithmetic mean value I,y of the rectified
forward current recommended by the manufacturers; it applies
to a half-wave rectifier circuit with resistive load.

Maximum admissible mean forward current is the arithmetic
mean value of the maximum admissible continous forward
current in a half-wave rectifier circuit with resistive load. It is
usually quoted in conjunction with specified cooling conditions
or a specified case temperature. Devices operating under
maximum mean forward current conditions have no overload
safety margin.

Repetitive peak forward current Igy is the peak value of any
repetitive current (this could be non-sinusoidal, as may be the
case with capacitive loads).

Overload mean forward current Iy is any current whose
mean value over one cycle exceeds the nominal current value.
Devices should only be loaded up to the overcurrent limit if they
are operated intermittently. The maximum admissible over-
load current depends on the duty factor (ED/SD) and the
period time (SD). Period time = on time + off time.

The maximum current is that overload current which, if permitted
to persist, would cause the destruction of the device. It can be
derived from a maximum current curve in which the maximum
current is plotted as a function of overload duration with the
operational state of the device prior to the overload period as

parameter. The maximum current curve is used to arrive at the
correct fuse rating.

Rated overload factor is the ratio of maximum current to
nominal current. If the maximum current is quoted following
to nominal current, then it may be admissible to multiply the
maximum current with the basic load factor, provided that the
forward current prior to the overload condition was less than
the nominal current. The basic load factor is given as a function
of the ratio of basic load current to nominal current.

The surge (non-repetitive) forward current lggy is the maximum
admissible instantaneous amplitude of a single current pulse
of defined shape and duration produced under defined
operational conditions. The time interval between any two
such current pulses should be not less than 1 min.

Reverse direction of current flow through a rectifier is that
direction at which the device exhibits its higher resistance.

Nominal operating voltage is the RMS value of the operational
alternating voltage recommended by the manufacturers.

Maximum admissible repetitive peak reverse voltage Vrgw is
the maximum admissible instantaneous value of any repetitive
reverse voltage peaks.

Maximum admissible surge (non-repetitive) peak reverse
voltage Vgswy is the maximum peak value of any non-repetitive
reverse voltage. This must not be exceeded — however short
in duration.

Thermal Characteristics

The heat generated in a silicon rectifier during operation must
be removed, otherwise the maximum admissible junction
temperature would be exceeded. This heat is almost entirely
due to the forward losses, and the reverse losses can be
ignored under normal working conditions. Since, for reasons
of economy, rectifiers are designed to operate at high current
density, and possess only a low thermal capacity, it is essential
that special attention is paid to cooling problems if the
destruction of the rectifiers by thermal overloads is to be
avoided. In small rectifiers it is adequate that the heat is
radiated from the surface of the case and conducted away via
the connecting leads, but power rectifiers require additional
cooling aids; they are, therefore, bolted to cooling fins or heat
sinks which reduce the termal resistance between the junction
and the surrounding air. In the following paragraphs the most
important terms used in the thermal data are explained.

Operating temperature range T, is that range between two
limits of the cooling agent temperature where the rectifier may
be operated with its maximum admissible repetitive peak
reverse voltage. The current load has to be determined from
the graphs. Because of the lower air density and consequent
reduction in cooling, the current load must be reduced at
altitudes of more than 1000 m above sea level.

The storage temperature range Ts is the range of temperatures
at which the device may be stored without being subjected to
any electrical stresses.
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The junction temperature T, is the (spatial) average tempera-
ture of the depletion layer. Temperatures up to the maximum
admissible junction temperature will not cause any irreversible
changes in the performance of the device.

The case temperature T is the temperature on the surface of
the case.

Handling Recommendations

Rectifiers are hermetically sealed against external influences,
and any leak in the case could cause a reduction of their life.
Protection against hard shocks is, therefore, essential.

The low thermal capacity of silicon rectifiers makes it essential
that the devices are short-circuit protected by means of
quick-blow fuses.

In circuits employing several parallel-connected rectifiers there
is a distinct danger that, because of the spread in forward
characteristics, at least one device may be overloaded.
Therefore a series resistor should be connected in series with
each rectifier to ensure that the total power is evenly
distributed.

Silicon rectifiers have one characteristic in common with
gas-filled rectifiers — they require a certain time to switch from
the forward conducting to the reverse blocking state. This
so-called reverse recovery time, during which charge carriers
are removed from the depletion layer, is of the order of
several microseconds and varies from device to device. If
several rectifiers are connected in series without any
precautions being taken, then the rectifier with the shortest
reverse recovery time blocks first and thereby delays the
removal of charge carriers in all the other devices, with the
result that this rectifier is liable to be damaged. This
disadvantage can be overcome by shunting each rectifierin the
stack with a network consisting of a resistor connected in series
with a capacitor. The time constant of this RC network should
be at least 50 usec, but should be considerably shorter thanthe
duration of one half-cycle of the applied AC voltage (e. g. for
fn, = 50 Hz; R = 1 k), C = 50 nF). Use of these networks
ensures that the total reverse voltage is evenly distributed over
all the rectifier units in the stack.

Design Information for Rectifier Circuits

The following tables contain design information for most of the
commonly employed rectifier circuits. The information is listed
according to load conditions, i. e. for resistive, inductive and
back EMF loads (back EMF loads include a source of back
EMF, such as a capacitor, a battery, or a DC motor). The
figures for resistive and inductive loads are, as arule, identical;
if they differ, then the inductive load figures are given in
brackets.

The tables are arranged so that once the DC voltage, DC
current and DC power requirements are known, all the more
important design parameters can be quickly determined. It
should be noted that a maximum overvoltage factor of 10%
(permissible in industrial supplies) was taken into consideration
when the tabulated figures were calculated.

No rectifier currents are given for circuits intended for back
EMF load applications, because under these conditions the
rectifier current depends largely on the magnitude of the back
EMF. Itis recommended that in this case the rectifiers be rated
only for up to 70% of the current admissible with resistive
loads.

If the circuit incorporates a '"high-inductance’” smoothing
choke, then the figure in brackets should be used.
High-inductance means in this context that

L>02 ——

where L is the chocke inductance in henry, Vgg the RMS value
of the superimposed ripple voltage in volts, Ipc the direct
current in amperes, and fgg the ripple frequency in Hertz. The
voltage dropped across the smoothing chocke must be taken
into consideration in the calculation.

The necessary capacitance of the reservoir capacitor can be
calculated by use of the following approximate formula:

For half-wave and voltage multiplier circuits:

'DC
C=250 25—
VBH : fBH

For single-phase, full-wave circuits:

Ioc
C =200 0
Var - far

where C is the capacitance of the reservoir capacitor in micro-
farad, lpc the DC current in milliamperes, Vgr the RMS value of
the superimposed ripple voltage in volts and fgg the ripple
frequency in Hertz.

DC output voltages substantially higher than the applied RMS
AC voltage can be obtained by the use of voltage doubler or
voltage multiplier circuits, a circuit incorporating n rectifiers
and n reservoir capacitors producing an open circuit output
voltage of approximately n times the peak value of the applied
AC voltage. In this case each rectifier shouid be rated for the
same reverse voltage as that applicable to a half-wave rectifier

circuit with back EMF load.
{—;—4'

"

o

I

Series-connected
voltage doubler

e N

Shunt-connected Voltage multiplier
voltage doubler
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Design Information for Single-Phase Circuits

Halfe-wave

-

VRMS
Vams

e
Circuit Diagrams e Woc 2
Resistive load
Characteristics (each diode):
VRRM > 3.45 - VDC
VRem > 1.56 - Vrus
IFAV > 1.0 - IDC
Circuit parameters:
VRMS 222 . VDC
IRMS 157 : IDC
P, 3.1 - Ppc
VBR 1.21 - VDC
fer 1 - fi
Load with back EMF
Characteristics (each diode):
VRRM > 2.65 - VDC
VRrm > 3.12 - Vgrums
Circuit parameters:
Vrms 0.85 - Vpc
lrms 21 -lpc
Pi 173 : PDC
VBR t0 0.05 - Vpc
far 1 g

Values in brackets apply to circuits with resistive loads and incorporating a high inductance chocke.

Full-wave

—
m | awss

Vems
I
y Ve

- 0C 4
3.45 - Ve
312 ° VRMS
05 -lpc
1.11 - Vpe
0.78 (0.71) - Ipc
1.48 (1.34) - Ppc
0.48 - Vpc
2 : fin
25 - Vpe
3.12 - Vgus
0.8 -Vpc
1.1 -lpc
1.48 - Ppc
t0 0.05 - Vpc
2 : fin

Bridge

"

lJRMS
'I Vams [
lfoc
ST ¢
1.73 - Vpc
1.56 - VRus
5 lpc
1.11 - Vpe
1.11 (1.0) -Ipc
1.24 (1.11) - Ppc
0.48 - Vpc
2 - fin
25 - Vpe
6 - VRMS
0.8 -Vpc
1.57 - lpc
1.24 - Ppc
t0 0.05 - Vpc
2 - fin
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Design Information for Three-Phase Circuits

Circuit diagrams

Resistive load
Characteristics (each diode):

VRrrm >
Veem >
lFav >

Circuit parameters:

VRums
lrms
Py
VaR
fer

Load with back EMF
Characteristics (each diode):

Verm >
Vrem >

Circuit parameters:

Vims
lrms
Py

fBR

Star

2.3
2.7

0.86 -
0.58 -
1.35-
0.18 -
'fin

2.41

0.77 -
0.75 -
1.57 -
: fin

“Vpe
- VRms
0.33-

Ioc

Ve
Ipc
Poc

Voc
3.12-

Vims

Voc
loc
Poc

Three-phase bridge

[ |
t | frus

VRM%

s ” }

¥ * ii’oc
W :
1.15 - Vpc
1.56 - Vgmus
0.33 - lIpc
0.74 - Vpg
0.82 - lpc
1.05 - Ppc
0.042 - Vp¢
6 ! fin
1.15 - Vpc

56 - VRus
0.74 -Vpg
0.82 -lpc
1.05 - Ppc
6 “fin

Three-phase bridge

PEFAY

¥
i\y’ Vlrms
Vam
— ¥ MT

4 * lfoc
D Voc %
1.15 - Vpc
1.56 - Vgms
0.33 - lpc
0.74 - Vpc
0.82 -lpc
1.05 - Ppc
0.042 - Vpc
6 - fin
Vbc
- VRms
0.74 - Vpc
0.82 - lpc
1.05 - Ppc
6 - fin
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Basic Transistor 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.

Common Emitter

o &—oO
iy ip
— -
lvj Vzl
o . o Common Base
i
-
i
—
o-

--—
=
5
-

Common Collector

Q
e
o

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 i

— -
oO—-] —0
! Transistor | [ S T U
ly’ Vzl Vi =iy + Np - Vo
four pole
O O izzhf'i1+h0‘V2

If expressed this in matrix form we obtain:

/V1 _ |1 _ h| hr
( iz) = (v) (h) = (hf ho>

\ / N /

Explanation of h-Parameters

Input impedance (shorted output, v, = 0):

Small signal current gain (shorted output, v, = 0):
_ 2

I

Output admittance (open input, i; = 0):

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.

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.
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Common Common Common
Emitter Base Collector
Input impedance h; hy = ~ Pe hic = h;
ie ib 1+ hfe ic ie
. hie i hoe —
Reverse voltage transfer ratio Nre hy = —&—2—hg, hie =1-=hp
1+ hge
. . hfe
Small signal current gain hye hp =———— —hie =14 hge
1+ hye
Output admittance hop = ~ Mo h h
ob 1+ hfe oc oe

Calculation of a Transistor Stage

R,
G Transistor -
K e -— |2 Ry
Z four pole 43

Input impedance
v _hi+ R -Ah

i1 1+hORL

Output impedance

22 :Xg hi + RG

ip  Ah+hy-Rg

Current gain

ko b
Ge=3 = Tiho R
Voltage gain

_ve _ __—hR
Gv=y, hi + R_- Ah
Power gain
G:Vz'iz _ hé - Ry

P vi-iy (1 +ho-R) (h+R.-Ah)

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

h 2
Gpmax = ( ! \,
SRRy

T
Ra opt = % R. opt = ‘/ h hlAh
o o’

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.

o——o]
Transistor
v
four pole
o—

h=Yi-vi+ty Ve

o =VYi Vi + Yo Vo

In matrix form we obtain:

/ \ / N

SSECEE |

_ [ YiYr )
(y) ( Yt Yo )
The y-parameters are complex values which canbe expressed

as
. 1
Yik = Gik + jbi

l')Lik

with bik = “)Cik or with bik =-

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

By adding the suffix e, b, or c it is 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)

i
yi = “1
V4

Reverse transconductance (shorted input, v; = 0)
o

yr = Vo
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Forward transconductance (shorted output, v, = 0)

iz

yi = Vi

Output admittance (shorted input, v4 = 0)

iz

Yo = Va

The determinant reads Ay = ;- Yo —V; - Vs

Conversion from y-Parameters to h-Parameters

h, = 1 hrz___Yr_ Ah = Yo
Yi Yi Yi
Y Ay
h = 2 h. = &Y
' Yi © Yi

Calculation of a Transistor Stage

iy 2

Re
2z, Transistor z
y -2 v
four pole

Input impedance

7= Vi 1H+Yo-R
T yi+Ay-R

Output impedance

7, = Vo _ 1+yi'RG
27 i Yo+ AY-Rg

Current gain

_ b _ ¥t
GC - i1 Yi + Ay . R]_
Voltage gain
_ V2 _ _-Vi"R
GV B V4 1+ Yo - RL
Power gain
G _Vg'ig _ |y;|2'R|_
vy (1 +Yo-Ru) (vi + Ay -Ry)

Available power gain, input matched with Rg opt

4'Y!2'RG'RL
[y + &y -R)-Ra + 1+ RJ

Gpav =

Max. available power gain, input and output matched with
F‘G opt resp. l:‘L opt

Yt

\/KY"‘ VVi Yo

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

Gp max =

]
RLopt = %E

N
S
and:

AY =Yi Yo—Yr Vi

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

Iy —™

C

S
3 |
Yy 4 -—L— 5 1y '
ty Delay time
t Rise time
ts Storage time
t Fall time

ton=13+1t  Turn-ontime
tf =ts +t  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.
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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.

Vee

A

|

Vegminl <

0lav

/
Y
—»

~

[, —— [ - [ —

-~y

Admissible Power Dissipation

The indicated maximum admissible junction temperature must
not be exceeded because this could damage or cause the des-
truction of the semiconductor crystal. Since the user cannot

mAAAS e s~ At alhantias Alan vaiiaal e ~i
i

easure this tumpumt'u'i'e, data sheets also reveal the maxi-
mum admissible power dissipation P,y usually in the form of
a derating curve (see diagram).

Admissible power dissipation
versus ambient temperature

mw

200 A\
N

N
N
100 \\
\\
0 AN
0 100 200 °C

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

Ti = Tamo + Piot - Rin.

The admissible dissipation of semiconductor devices which
operate from sinusoidal supplies is based on the arithmetic
mean value of junction temperature and power dissipation.

Pulse power dissipation may usually exceed continuous power
dissipation.

Some of the data sheets contain diagrams which allow the
rating of a device operating under pulsed conditions to be
determined.

In the diagram below, which applies to diodes and rectifiers, the
maximum admissible pulse current amplitude is plotted as a
function of pulse duration for an ambient (or case) temperature
of + 25°C. If the device is to operate at higher ambient tempe-
ratures, then itis necessary to derate the current values derived
from this diagram in accordance with the *‘admissible dissipa-
tion versus temperature’ curve.

A
102
] !
@63 ? v=lp|T T=1lfp
Trrm 1
e e
\\ IFRM
~_0033 N - ¢ l
\\ \\ \\ d A{
D U Ly — -
1 \\‘ I~
0} ‘N\\ N N
3
033 ——— ‘
10-1 Vi1 [
107 1073 1072 107 1 10 102

For Zener diodes and transistors it is preferable to provide a
plot which gives the terminal pulse resistance rather than the
admissible current amplitude as a function of t,, (the duration of
the rectangular pulse which causes power to be dissipated) as
shown in the diagram below. The operational junction tempe-
rature can then be calculated by use of the formula

Ti= Tamp + Py Tina

or, if additional power Py, is continuously dissipated, by use of
the formula

Ti = Tamo + Po - Rina + Py " Mpa.
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Pulse thermal resistance
versus pulse duration
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Mounting Informations

Because semiconductor devices are sensitive to excessive
junction temperature, designers should pay special attention
to the lay-out of equipment and ensure that there is adequate
space between heat-generating components and semicon-
ductor devices.

Semiconductor devices can be fitted in any position.

The following soldering methods are permitted:

soldering iron

dip soldering

wave soldering

reflow soldering

vapor phase soldering

With the first three methods a maximum solder tempera-
ture of 260 °C for a period of 10 seconds may not be ex-
ceeded.

With reflow and vapor phase soldering a maximum solder
temperature of 235 °C for a period of 30 seconds may not
be exceeded.

Suggestions for the soldering pads for mounting the de-
vices are given in the following sketches.

08|min | ‘
l %
1
i —-ﬁ—-»—r —-4| +
| |
| | L
]
M
| —1 _.i. -t
| i l
0.95 | ]
}4—— 19 ——J|
a)
; .
| |
—+ _|L S I R IR
| 1
| o 25— \
b)
| R
| L
c) |
—_T_«.._ J{
\
[ |
; t - _ _ *}
| 0 |
— . %
. |
d)

Metalization areas

dimensions in mm
a) for TO-236

b) for MiniMELF
c) for 60A2

d) for MELF
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Packaging
ITT Semiconductors supplies the SMD components either in 02201
bulk or in 8-mm or 12-mm blister tapes depending on type of —ffe—
case. 4 _
. T
Both the tape dimensions for the cases TO-236, MiniMELF, ‘f’j\
60A2 and MELF and the dimensions of the reels are shown in i F===7]
the following figures. ‘t | o
= _ I ]
" - Ly
w | |
401 3 I
15°01 3+005 | o = 3
* '1 -
+01 +
o - _ 2.7 15 L_ 3 24005
:\ i bl Accumulated pitch tolerance is 0.2 mm over 10 pitches
=] | o
< 12-mm carrier tape for MELF package
~ dimensions in mm
13+01
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Technical Information

S lo
I
N
| D
8-mm- 12-mm
carrier tape | carrier tape
B 2+05 2+05
C 13+0.5 13+0.5
178 +2 178 + 2
D 250 250
330 330
G 8.4+ 15 124 +2
H 4+05 4+05
N 60 60
T <14.9 <20
Dimensions in mm
pull-out direction — 4
= EEI N . . . o o o o o o o o
lnnu”ll o000 0o ooaao !{

Reel for 8-mm and 12-mm carrier tapes

The carrier tape consists of a plastic tape with “nests”
having a size corresponding to the components require-
ments. The sprocket holes are on one side of the tape. The
blister tapes are sealed with a cover tape.

The components in the TO-236 case are placed with the
mounting side on the bottom of the nests which are on the
underside of the tape. The single connection of the case is
adjacent to the sprocked holes.

The cathode side of the components in MELF and Mini-
MELF cases are adjacent to the sprocket holes.

Other orientation can be supplied on demand.

The beginning of the tape comprises a 200 mm long lead-in
with vacant nests and unsealed cover foil, followed by a further
10 to 20 vacant, but this time sealed nests.

At the hub end of the tape there are 10 to 20 sealed nests
containing no devices. This end of the tape automatically
detaches from the hub of the reel at the end of the unreeling
procedure (Draft DIN IEC 49 (CO) 564).

The reel labelling contains the following items.

Country of manufacture
Type designation

Code number

Quantity

Date

The packaging units for taped devices are

types of case qty/reel reel @
TO-236 3000 178 mm
MELF 5000 330 mm
MiniMELF 2500 178 mm
5000 250 mm
10000 330 mm
MiniMELF-Tuner-Diodes 2000 178 mm
60A2-Turner-Diodes 3000 178 mm
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Technical Information

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 para-
meters. A device is considered defective if any one parameter
does not lie within the limits quoted in the data-sheet. If anitem
has more than one defect, the 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 accord-
ing 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 025 %

Electrical: Catastrophic defectives 0.025 %
Limit defectives 0.065 %

4. Incoming Inspection

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) specifi-
cations.

Quality control during manufacture
Transistors and Diodes

Mask making —————— - Type check

- Mechanical damage
- Critical dimensions

Wafer R
processing

- Mask alignment
" - Critical dimensions

- Visual examination
(contamination, oxide,
metallisation, damage)

Die r—————

separation

Visual examination

(contamination,

damage)

- Visual examination
(contamination,
damage, position)

- Adhesion

Die attach —

- Visual examination
(breakage, position, damage)
- Bond strength

Internal
contacting

- External visual examination
- Hermeticity
- Adhesion

Encapsulation

- Lead plating

Visual examination
i - Strength of encapsulation and leads
Stress screening - Adhesion of the plating

(on customer request only) - Solderability
T - Quality parameters dependent on

100% electrical assembly processes
classification

100% parameter
measurement

(device identity)

Marking and packing of
bulk packaged product

100% parameter
measurement
(device identity

- External visual examination
- d. c. parameters
- a. c. parameters

and reeling) &z - Device identity
- Marking permanency
- Quantity check
- - Packing and labeling
Finished
goods store ‘

Periodic reliability
sampling

Commissioning —

- Labeling and dispatch
- Quantity check

Dispatch ——

Key

& stor

O Production process

D Statistical production
monitoring

& Quality acceptance
test
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Technical Information

DIN Standards (German)

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

DIN IEC 286-1
(9.82)

DIN IEC 286-2
(2.87)

DIN IEC 286-3
(9.87)

DIN 41781
(7.72)

DIN 41782
(6.69)

DIN 41785 Sheet 1
(10.69)

DIN 41785 Part 2
(6.76)

DIN 41785 Sheet 3
(2.75)

DIN 41790
(1.69)

DIN 41791 Sheet 1
(9.71)

DIN 41791 Sheet 2
(10.72)

Packaging of components for automatic
handling; Tape packaging of compo-
nents with leads on contiunous tapes

Packaging of components for automatic
handling; Tape packaging of compo-
nents with unidirectional leads on
contiunous tapes

Packaging of components for automatic
handling; Packaging of leadless com-
ponents on contiunous tapes

Rectifier diodes, definitions

Mono-crystalline rectifier devices,
guidelines for the presentation of
published data

Semiconductor devices, letter symbols
on data sheets, general

Semiconductor devices, letter symbols
on data sheets for semiconductor
devices for telecommunication

Semiconductor devices, letter symbols
for data sheets for power semiconductor
devices

Semiconductor devices,
recommendations for data sheets,
voltage reference and voltage regulator
diodes

Semiconductors for telecommunication,
recommendations for data sheets,
general

Semiconductor devices for
telecommunication, recommendations
for data sheets, low-power signal diodes
and switching diodes

DIN 41791 Sheet 4
(3.74)

DIN 41791 Sheet 6
(6.76)

DIN 41791 Sheet 8
(9.71)

DIN 41853
(12.75)

DIN 41854
(4.79)

DIN 41855
(10.74)

DIN 41869 Part 1
(7.73)

DIN 41870 Sheet 1
(4.69)

DIN 41870 Part 2
(7.83)

DIN 41870 Part 3
(9.82)

Semiconductor devices for
telecommunication, recommendations
for data sheets, low power signal
transistors

Semiconductor devices for
telecommunication, recommendations
for data sheets, switching transistors

Low power semiconductor devices,
recommendations for data sheets,
variable capacitance diodes

Semiconductor diodes, signal diodes
and rectifier diodes

for telecommunication,

terms and definitions

Transistors, terms and definitions

Semiconductor devices and integrated
circuits, kinds of devices and
general terms

Case 23A3 for semiconductor devices;
main dimensions

Cases for semiconductor devices and
integrated circuits, short designations

Cases for semiconductor devices and
integrated circuits, survey, terminal
covering

Cases for semiconductor devices and
integrated circuits
Case 60A2 (IEC: A67)
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NPN Silicon Transistors
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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

Plastic package 23A3

max. 0.1

2 bottom view
)

according to DIN 41869 (= TO-236)
The case is impervious to light.

Weight approximately 0.01 g

Dimensions in mm

Symbol Value Unit
Collector Emitter Voltage BC817 Vces 50 \'
BC818 Vces 30 \
Collector Emitter Voltage BC817 Vceo 45 \
BC818 Vceo 25 \
Emitter Base Voltage Vego 5 \)
Collector Current Ic 800 mA
Peak Collector Current lem 1000 mA |
Peak Base Current lem 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

) 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
atVeg =1V, Ic =100 mA  Current Gain Group-16 hee 100 - 250 —
-25 hee 160 - 400 -
-40 hee 250 - 600 -
at VCE =1V, IC = 300 mA -16 hFE 60 - - -
-25 hee 100 - - -
-40 hee 170 - - -
Thermal Resistance Junction Substrate Backside Rinss - - 320" K/W
Thermal Resistance Junction to Ambient Riha - - 450 K/W
Collector Saturation Voltage Vecesat - - 0.7 \%
atlc = 500 mA, Iz = 50 mA
Base Emitter Voltage Vge - — 1.2 \'%
at VCE =1V, IC =300 mA
Collector Cutoff Current
at VCE =45V BC817 ICES - - 100 nA
atVee =25V BC818 ICES - - 100 nA
atVee =25V, Tj =150°C ICES - - 5 /.LA
Emitter Cutoff Current leso - - 100 nA
at VEB =4V
Gain Bandwidth Product fr — 100 - MHz
atVee =5V, Ic =10 mA, 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.

Collector current
versus base emitter voltage
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BC817, BC818

Collector saturation voltage
versus collector current

Vv BC817,818

— typical

===limits

VCESQO[A —-= 10 7

03

02

01 ——————

DC current gain
versus collector current

BC817,818
1000
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Base saturation voltage
versus collector current
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Common emitter
collector characteristics
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BC817, BC818

Common emitter
collector characteristics
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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.

3 -015

10
l

| |
!
-095 095.

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
Type Marking BCMSS 1 ‘}J<
BC846A 1A c =
B 1B BC849B 2B
BC847A 1E c 2C
B 1F BC850B 2F
C 1G C 2G
Absolute Maximum Ratings
Symbol Value Unit
Collector Base Voltage BC846 Veso 80 \Y
BC847, BC850 Veeo 50 Vv
BC848, BC849 Veeo 30 \Y
Collector Emitter Voltage BC846 Vces 80 \
BC847,BC850 Vces 50 \Y
BC848, BC849 Vces 30 V
Collector Emitter Voltage BC846 Vceo 65 Y
BC847,BC850 Vceo 45 \%
BC848, BC849 Vceo 30 Y
Emitter Base Voltage BC846, BC847 Veso 6 \Y
BC848,BC849, Veso 5 \Y
BC850
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 Tgg = 50 °C Piot 310 mwW
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-Parameters at Vce =5V, Ic =2 mA, f = 1kHz
Small Signal Current Gain Current Gain Group A hie - 220 - —
B Nre - 330 - -
C hie - 600 - -
Input Impedance Current Gain Group A Nie 1.6 27 4.5 kQ
B he 3.2 45 8,5 kQ)
(o N 6 8.7 15 k)
Output Admittance Current Gain Group A hoe - 18 30 uS
B hee - 30 60 uS
C hoe - 60 110 uS
Reverse Voltage Transfer Ratio
Current Gain Group A hre - 1.5-107 - -
B hre - 2-107 - -
C hie - 310 - -
DC Current Gain
atVee =5V, Ic =10uA Current Gain Group A hre - 90 - -
B hee - 150 - -
C hee - 270 - -
atVee =5V, lc =2mA Current Gain Group A hee 110 180 220 -
B hre 200 290 450 -
C hre 420 520 800 -
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 =0,5mA Vesat - 90 250 mV
atlc =100 mA, lg =5mA Veesat - 200 600 mV
Base Saturation Voltage
atlc =10mA, lg =0.5mA Vagsat - 700 - mV
atlc =100 mA, Iz = 5mA Vigesat - 900 - mV
Base Emitter Voltage
atVee =5 V, IC =2mA Vie 580 660 700 mV
atVee =5V, Ic=10mA Vee - - 720 mV
Collector Cutoff Current
at VCE =80V BC846 ICES - 0.2 15 nA
at VCE =50V BC847, BC850 ICES - 0.2 15 nA
atVee =30V BC848, BC849 lces - 0.2 15 nA
at VCE =80V, TJ =125°C BC846 ICES - - 4 /.LA
atVee =50V, T,=125°C BC847, BC850 lces - - 4 uA
atVee =30V, T,=125°C BC848, BC849 lces - - 4 wA
at VCB =30V lcso - - 15 nA
atVeg =30V, T, =150°C lceo - - 5 MA
Gain Bandwidth Product
atVee =5V, Ic=10mA, f =100 MHz fr - 300 - MHz
Collector Base Capacitance at Vg = 10V, f = 1 MHz Ccro - 3.5 6 pF
Emitter Base Capacitance at Vegg = 0.5V, f =1 MHz Cego - 9 .- pF
Noise Figure
atVee =5V, lc =200 A, Rg = 2k
f=1kHz, Af =200Hz BC846, BC847, BC848 F - 2 10 dB
BC849, BC850 F - 1.2 dB
atVee =5V, Ig =200 pA, Rg = 2k},
f=230...15000 Hz BC849 F - 1.4 4 dB
BC850 F - 1.4 3 dB

Y 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, Ic =200 uA, Rg =2k, f=10...50Hz
BC850

Vr

0.135

umV

Admissible power dissipation
Ceramic Substrate 0.7 mm; 2.5 cm? area.
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Ptot
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//
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versus temperature of substrate backside

Pulse thermal resistance
versus pulse duration (normalized)
Ceramic Substrate 0.7 mm; 2.5 cm? area.
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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

dB BC849, BC850
20
Veg=5V
18 | f=1kHz
Lmp=25°C
16

/ 100k 10kQ]I

8 |\ / /
6 1/ / ////
4 \ A /;ﬁ .
2 \ // ‘< é? /5
Sl |
° 103 107 107 1 10mA
e
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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=Base, 3=Emitter.

Marking code

1095, 095 |

, j
N

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
BCWG60A AA BCX70G AG
BCW60B 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 \"
Collector Emitter Voltage BCW60 Vceo 32 \'
BCX70 Vceo 45 \Y
Emitter Base Voltage Vero 5 \%
Collector Current Ic 200 mA
Base Current Is 50 mA
Power Dissipation at Tgg = 50 °C Piot 310" mw
Junction Temperature T 150 °C
Storage Temperature Range Ts —65to +150 °C

) 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=1kHz
Small Signal Current Gain Group A, G hre - 200 - -
B,H hre - 260 - -
C,J hte - 330 - -
D,K he - 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 4.5 7.5 12 kQ
Output Admittance Group A, G hee - 18 30 uS
B,H hoe - 24 50 uS
c; J hoe - 30 60 [.LS
D, K hoe - 50 100 uS
Reverse Voltage Transfer Ratio Group A, G hre - 1.5-107* - -
B,H hre - 2-10™ - -
C,J Nre - 2-107* - -
D, K hre - 3-107* - -
DC Current Gain
atVee =5V, Ic =10 A Group A, G hee - 78 - -
B,H hee 20 145 - -
- C,J hee 40 220 - -
D, K hFE 100 300 - -
atVee=5V,lIc=2mA Group A, G hee 120 170 220 -
B,H hee 180 250 310 -
C,J hee 250 350 460 -
atVee =1V, lc =50mA Group A, G hee 50 - - -
B,H hee 70 - - -
C,J hee 90 - - -
D, K hee 100 - - -
Thermal Resistance Junction to Substrate Backside Rinse - - 320" K/W
Thermal Resistance Junction to Ambient Rina - - 450 K/W
Collector Saturation Voltage
atlc = 10mA, Iz = 0.25 mA VEsat - 120 350 mV
atlc =50mA, Iz =1.25mA Vcesat - 200 550 mV
Base Saturation Voltage
atlc =10mA, Iz = 0.25 mA ViEsat - 700 850 mV
atlc =50mA, lg=1.25mA VBEsat - 830 1050 mV
Base Emitter Voltage
at VCE =5V,Ic=10 MA Vie - 520 - mV
atVee =5V, lc=2mA Vie 550 650 750 mV
at VCE =1V, IC =50mA Vge - 780 - mV
Collector Cutoff Current
atVege =32V BCW60 lces - - 20 nA
atVeg =32V, T, = 150 °C lces - - 20 uA
at VCE =45V BCX70 ICES - - 20 nA
at VCE =45V, Tamb =150°C |CES - - 20 MA
Emitter Cutoff Current leso - - 20 nA
atVegg =4V
Collector Emitter Breakdown Voltage
at |c =2mA BCW60 V(BR)CEO 32 - - \
BCX70 V(gricE0 45 - - \Y
Y Ceramic Substrate 0.7 mm; 2.5 cm? area
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BCW&60, BCX70

Characteristics, continuation

Symbol Min. Typ. Max. Unit
Emitter Base Breakdown Voltage V(grjeso 5 - - \%
at IE =1 /.LA
Gain Bandwidth Product fr 125 250 - MHz
atVee =5V, Ic=10mA, f = 100 MHz
Collector Base Capacitance at Vegg = 10V, f = 1 MHz Ccro - - 4.5 pF
Emitter Base Capacitance at Vgg = 0.5V, f = 1 MHz Cego - - pF
Noise Figure F - 6 dB
atVee =5V, Ic = 200 uA, Rg = 2k(),
f=1kHz, Af =200 Hz
Switching Times (see Fig. 1)
atlc =10mA, Ig; = —lgo = 1 mA,
R; =5k, R, =5k}, -Vgs = 3.6 V, R_ = 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
—i—~ us
2 Osc.
N o— ¢—O ¢, < 5ns
R E Z, >100 kQ
R2 R,
50 h
+ 0
R 3 S s T
Fig. 1:

Test circuit for switching times
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BCW60, BCX70

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

DC current gain
versus collector current
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BCW60, BCX70

Collector cutoff current
versus ambient temperature

Collector base capacitance,
Emitter base capacitance
versus reverse bias voltage
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BCW60, BCX70

Relative h-parameters
versus collector current

BCW60, BCX70
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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

max. 0.1

R

3-0.!5

i
|
P

L Il
!
095} 095

H:_ —

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 \
BC808 —Vees 30 \Y
Collector Emitter Voltage BC807 —Vceo 45 \
BC808 —Veceo 25 \
Emitter Base Voltage ~Vegro 5 \
Collector Current —lc 500 mA
Peak Collector Current —lom 1000 mA
Peak Base Current —lgm 200 mA
Peak Emitter Current lem 1000 mA
Power Dissipation at Tsg = 50 °C Prot 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—Vee =1V, —Ic = 100 mA Current Gain Group-16 hee 100 - 250 -
-25 hee 160 - 400 -
-40 hee 250 - 600 -
at _VCE =1V, —lc = 300 mA -16 hee 60 - - -
-25 hee 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 —Veesat - - 0.7 \
at—Ic = 500 mA, —lg = 50 mA
Base Emitter Voltage —VBe - - 1.2 \'%
at—Vee =1V, —lc =300 mA
Collector Cutoff Current
at—-Vee =45V BC 807 —lces - - 100 nA
at—Vee =25V BC 808 —lces - - 100 nA
at _VCE =25V, Ti =150°C _ICES - -_ 5 /.LA
Emitter Cutoff Current —lggo - - 100 nA
at —VEB =4 \
Gain Bandwidth Product fr - 100 - MHz
at—Vee =5V, _|C =10 mA, f = 50 MHz
Collector Base Capacitance at—Veg = 10V, f = 1 MHz Ccgo 12 pF

) 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.

Collector current
versus base emitter voltage
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BC807, BC808

Collector saturation voltage DC current gain
versus collector current versus collector current
v BC807,808 BC807,808
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BC807, BC808

Common emitter

collector characteristics
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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 BC860 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.

3-015

|
f

bottom view

=13+

|
‘
055 1 095

Plastic package 23A3
according to DIN 41869 (~ TO-236)

The case is impervious to light

The pinconfiguration of these types is the following:

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

Marking code

Weight approximately 0.01 g
Dimensions in mm

Marking code

Type Marking
BCB856A 3A Type ‘ Marking
B 3B BCB59A | 4A
BC857A 3E B 4B
B 3F C 4C
C 3G
BC858A 3y BCB860A 4E
B 3K | B 4F
c 3L | c 4G
Absolute Maximum Ratings
Symbol Value Unit
Collector Base Voltage BC856 —Veeo 80 \
BC857, BC860 —Veeo 50 Vv
BC858, BC859 —Veeo 30 \"
Collector Emitter Voltage BC856 —Vces 80 \Y
BC857, BC860 —VeEs 50 \Y
BC858, BC859 —Vces 30 \
Collector Emitter Voltage BC856 —Vceo 65 \%
BC857, BC860 —Vceo 45 Vv
BC858, BC859 -Veceo 30 \"
Emitter Base Voltage —Vego 5 Vv
Collector Current ~lc 100 mA
Peak Collector Current —lem 200 mA
Peak Base Current —lgm 200 mA
Peak Emitter Current lem 200 mA
Power Dissipation at Tgg = 50 °C Piot 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 —Veg = 5V, —Ic = 2mA, f = 1kHz
Current Gain Current Gain Group A hre - 220 - -
B hte - 330 - -
C hre - 600 - -
Input Impedance Current Gain Group A hie 1.6 27 45 k()
B hie 3.2 4.5 8.5 k()
C hie 6 8.7 15 k()
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 - 1.5-107* - -
B hre - 2-107* - -
c Pre - 3-10™ - -
DC Current Gain
at—Vee =5V, —lg = 10 uA Current Gain Group A hee - 90 - -
B hee - 150 - -
c hee - 270 - -
at—Veg =5V, -l =2mA Current Gain Group A hee 110 180 220 -
B hee 200 290 450 -
C hee 420 520 800 -
Thermal Resistance Junction Substrate Backside Rinss - - 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 _IC =100 mA, _IB =5mA —VCEsat - 250 650 mV
Base Saturation Voltage
at —'C =10mA, -ig=0.5 mA _'VBEsat - 700 - mV
at —lc =100 mA, -lB =5mA —VBEsat - 900 - mV
Base Emitter Voltage
at-Veg =5V,-Ic =2mA —Vge 600 660 750 mV
at—-Veg =5V, —lc =10 mA —Vge - - 800 mV
Collector Cutoff Current
at—-Veg =80V BC846 —lces - 0.2 15 nA
at—-Veg =50V BC847, BC850 —lces - 0.2 15 nA
at—Vee =30V BC848, BC849 —lces - 0.2 15 nA
at—-Vge =80V, T;=125°C BC846 —lces - - 4 uA
at-Vee =50V, Tj=125°C BC847, BC850 —lces - - 4 nA
at—-Vee =30V, T;=125°C BC848, BC849 —lces - - 4 nA
at —VCB =30V —lcgso - - 15 nA
at _VCB =30V, Tj =150°C _ICBO - - 5 /.LA
Gain Bandwidth Product fr - 150 - MHz
at-Veg =5V, —lc =10mA, f = 100 MHz
Collector Base Capacitance at —-Veg = 10V, f = 1 MHz Ccso - - 6 pF
Noise Figure
at —Vee = 5V, —ic = 200 pA, Rg = 2ki}, T = 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

Noise EMF
at "‘VCE =5 V, —'IC =200 pLA, RG =2 k(),
f=10...50Hz

Symbol Min. Typ. Max. Unit
Noise Figure
at—-Vcg =5V, —lg = 200 A, Rg = 2k(,
f=230...15000 Hz BC859 F - 1.2 4 dB
BC860 F - 1.2 2 dB
Equivalent Noi MF BC860 v, - - 0.11 uV

Admissible power dissipation

Ceramic substrate 0.7 mm; 2.5 cm? area.

versus temperature of substrate backside
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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

n

Noise figure
versus collector current
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BCW61, BCX71

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

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,
J and K according to their current gain. As complementary
types the NPN transistors BCW60 and BCX70 are recom-
mended.

The pinconfiguration of these types is the following:

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

Marking code

max.0.1

¥
? bottom view

ic p:
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
BCW61A 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 —Vces 32 \"
BCX71 —Veces 45 v
Collector Emitter Voltage BCW61 —Veeo 32 Vv
BCX71 —Vceo 45 \Y
Emitter Base Voltage —VeBo 5 \
Collector Current =l 200 mA
Base Current —lIg 50 mA
Power Dissipation at Tgg = 50 °C Piot 310" mwW
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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BCW61, BCX71

Characteristics at T,,, = 25 °C

Symbol Min. Typ. Max. Unit
h-Parameters at—-Vee =5V, -l =2mA, f =1 kHz
Current Gain Group A, G hye - 200 - -
B,H hye - 260 - -
c,J hie - 330 - -
D,K hre - 520 - -
Input Impedance Group A, G hie 1.6 2.7 45 k()
B,H hie 25 3.6 6 kQ
C,J hie 3.2 45 8.5 kQ
D, K hie 4.5 7.5 12 kQ
Output Admittance Group A, G hoe - 18 30 uS
B,H Noe - 24 50 uS
C, J hoe - 30 60 ,LLS
D, K hee - 50 100 uS
Reverse Voltage Transfer Ratio Group A, G he - 1.5-107* - —
B,H e - 2-10™ - -
c,J hre - 2-107* - ~
D, K Nre - 3-107 - -
DC Current Gain
at—VCE =5V,—lc= 10,U,A Group A,G hee - 140 - -
B,H hee 30 200 - -
C,J hee 40 270 - -
D, K hee 100 340 - -
at-Vee =5V,-Ic =2mA Group A, G hee 120 170 220 -
B,H hee 180 250 310 -
C,J hee 250 350 460 -
D, K hee 380 500 630 -
at—VCE =1V,-lc=50mA Group A, G hee 60 - - -
B,H hee 80 - - -
C,J hee 100 - - -
D, K hee 110 - - -
Thermal Resistance Junction to Substrate Backside Rinss - - 320" K/W
Thermal Resistance Junction to Ambient Riha - - 450 K/W
Collector Saturation Voltage
at —lc =10 mA, _lB =0.25mA _VCEsat - 120 250 mV
at _IC =50 mA, —"lB =1.25mA _VCEsat - 250 500 mV
Base Saturation Voltage
at—lc =10 mA, —lg = 0.25 mA —VeEesat - 700 850 mV
at —lc = 50 mA, _lB =1.25mA “VBEsat - 800 1050 mV
Base Emitter Voltage
at—Vee =5 V,=lc=10 ,LLA —Vge - 550 - mV
at-Vee=5V,-lc=2mA —Vge 600 650 750 mV
at _‘VCE =1V, “'C =50mA —Vge - 720 - mV
Collector Cutoff Current
at _VCE =32V BCW61 ‘ICES - - 20 nA
at "'VCE =32 V, Tamb =150°C _ICES - - 20 /.LA
at _VCE =45 V ch71 _ICES - - 20 nA
at—-Vee =45V, Tap = 150 °C —lces - - 20 ,LLA
Emitter Cutoff Current —leso - - 20 nA
at _VEB =4V
Collector Emitter Breakdown Voltage
at —‘c =2mA BCW61 —U(BR)CEO 32 - - \%
BCX71 —U@rceo 45 - - \'

Y 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@rjeso 5 - - \
at—lg =1 HA
Gain Bandwidth Product fr - 180 - MHz
at—-Vee=5V,-lc =10mA, f = 100 MHz
Collector Base Capacitance at—Vgg = 10V, f = 1 MHz Ccso - - 6 pF
Emitter Base Capacitance at—Vegg = 0.5V, f =1 MHz Ceso - 11 - pF
Noise Figure F - 2 6 dB
at—Vee =5V, —lc =200 uA, Rg = 2 k{2,
f=1kHz, Af=200Hz
Switching Times (see Fig. 1)
at—lc =10mA, —lg; = lgg =1mA
Delay Time tq - 35 - ns
Rise Time t - 50 - ns
Turn-On Time tg + 1, - 85 150 ns
Storage Time ts — 400 - ns
Fall Time t - 80 - ns
Turn-Off Time ts + t - 480 800 ns

Osc.
¢—O ¢ <5ns

Z. >100kQ
R

*lov

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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BCW61, BCX71

Collector cutoff current
versus junction temperature

Collector base capacitance,
Emitter base capacitance
versus reverse bias voltage

nA BCW61, BCX71 pF BCW61, BCX71
10% 20 ,
Tamb=25°C
¢ 18
7 Ceso
~Iege!®’ 7 Cegp6
/
A 14
yd /
2 // 12
102 — 7
/ 10 PN Seso
10 / 8 c\\ >~
cBo
1/ 6 \\ \
/ Test voltage/gp: ~N
// equal to the given \
/ maximum valued;¢cp
—typical 2
— —maximum
107 0 -
0 100 200 °C 0, 2 5 1 2 5 0V
— T ™ -Veso. ~Veso
Collector saturation voltage Gain bandwidth product
versus collector current versus collector current
Vv BCW61, BCX71 MHz BCW61, BCX71
0 I~ /-15=20 10°
-lc [-1p=
/ :
5
04 f
- Veesat rot Tamp=25°C
3 [ [
2 - VCE=10 V]
03 //';\\L\
|
02 //: TN
0 7 o ™N
‘/ *‘ /é
T =100°C L ‘ Z
~ T 25°C| 3
0} = Ve
2
'\;
D -50°C¢
%z s 1 : s 0z s 0'mA 10

01 2 s 1 2 s 10 s 100 mA
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BCW61, BCX71

102
6

hetc)

he(‘fc =2mA)
2

10

6

4

Relative h-parameters
versus collector current

BCW61, BCX71

hie
A
\\
N »
vz
N N /
hre N 4
—— Y//
'4’—‘7
/
hfe 4
\\
N
hoe f -Vee=5V
/ Tamp=25°C
10" 4 1 2 4 10 mA
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Silicon Diodes
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BAV100 ... BAV103

Silicon Epitaxial Planar Diodes
for general purpose

These diodes are also available in DO-35 case with the type
designations BAV18 . . . BAV21.

These diodes are delivered taped.

tails see “Taping

Absolute Maximum Ratings

[+ 35401

-]

—

145900

e

030,

Glass case MiniMELF

Weight approx. 0.05 g
Dimensions in mm

Cathode Mark
wn

Symbol Value Unit
Reverse Voltage BAV100 Vr 60 \
BAV101 VR 120 \Y
BAV102 Vg 200 \Y
BAV103 Vg 250 \Y
Forward DC Current at T, = 25°C I 250" mA
Rectified Current (Average) lo 200" mA
Half Wave Rectification with Resist. Load
at Tamp = 25°C and f =50 Hz
Repetitive Peak Forward Current Iram 625" mA
atf =50Hz,® =180°C, T, =25°C
Surge Forward Currentatt<1s, T;=25°C lesm 1 A
Power Dissipation at T,m, = 25 °C Piot 400" mw
Junction Temperature T 175 °C
Storage Temperature Range Ts —-65to +175 °C
") Valid provided that electrodes are kept at ambient temperature.
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BAV100 ... BAV103

Characteristics at T, = 25°C

Symbol Min. Typ. Max. Unit
Forward voltage at | = 100 mA Ve - - 1 \Y
Leakage Current
atVg =50V BAV100 Ir - - 100 nA
atVg =50V, T; =100 °C BAV100 Ir - - 15 uA
at Vg = 100 V BAV101 Ig - - 100 nA
atVg =100V, T; = 100 °C BAV101 Ig - - 15 HA
atVg =150V BAV102 Ir - - 100 nA
atVg =150V, T; = 100 °C BAV102 Ir - - 15 nA
at Vg =200 V BAV103 Ir - - 100 nA
atVg =200V, T;=100°C BAV103 Ig - - 15 nA
Dynamic Forward Resistance It - 5 - Q
atlr=10mA
Capacitance Ciot - 1.5 - pF
ath=O,f= 1 MHz
Reverse Recovery Time te - - 50 ns
from I = 30 mA through Iz = 30 mAto Ig = 3mA;
RL.=100Q
Thermal Resistance Rina - - 0.375" K/mW
Junction to Ambient Air
" valid provided that electrodes are kept at ambient temperature.
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BAV100 ... BAV103

Forward characteristics Admissible forward current
versus ambient temperature
Valid provided that electrodes are kept at ambient

temperature
mA BAV100... A BAV100...
1000 03 -
7
100 T=100°C A7 I
U / 0'F
A/ 02 ]
l/ /7/- =250C ! ' DC current IF
10 / /
/
/ NN
/ / Current(rectif) I,

SR a. N

001 / 0 -
0 02 04 0,6 08 10V 0 30 60 90 120 150 °C
—_— - - 7:me
Admissible power dissipation Leakage current
versus ambient temperature versus junction temperature
Valid provided that electrodes are kept at ambient
temperature
mw BAV100... BAV100...
500 1000
5
/
I (T) /|
Pot400 15(25°C) /
100
~ /
\ 5 ) I n
300 \\ , /
’ //
5
200 /
. /
1 / Reverse Voltage
/ BAV100 Vy = 50V
100 s L/ | BAV101 V=100V
BAV102 Vg = 150 V
\ BAV103 Vg = 200 V
N\ 2 T
0 AN 0‘1 | I 1 J
0 100 200°C 0 100 200 °C
» Lmb T » T/
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BAV100 . .. BAV103

Dynamic forward resistance Capacitance
versus forward current versus reverse voltage
Q BAV100... 4 BAV100. .
100 7=25°C
— 18
’ 16
N o
Tt
- 1~
\ A \
I~
N ~
N\ 12
N\ ~
10 1
08
5
06
\\ 04
’ N\ 02
1 \ﬁ\ 0
1 , . 0 ) s 100 mA o1 2 I 5 1OV 2 s 100 V
— I R
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LL4148

Silicon Epitaxial Planar Diode = 3,501 CathodeMark
fast switching diode in MiniMELF case especially suited for ! Sl
automatic insertion. *H- S
Identical electrically to standard JEDEC 1N4148 =
0.3+01

Glass case MiniMELF
These diodes are delivered taped. .
Details see “Taping”. }./\Viga?i&}ﬂ ;Joro:(ffs 9

Absolute Maximum Ratings

Symbol Value Unit
Reverse Voltage VR 75 \
Peak Reverse Voltage Viam 100 \
Rectified Current (Average) lg 1501 | ;Aiiﬁ
Half Wave Rectification with Resist. Load
at Tymp = 25 °C and f>50 Hz
Surge Forward Currentatt<1sandT; = 25°C Irsm 500 mA
Power Dissipation at T,,, = 25 °C Piot 5001 mw
Junction Temperature T 175 °C
Storage Temperature Range Ts —65to +175 °C

1) Valid provided that electrodes are kept at ambient temperature.
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LL4148

Characteristics at Ty = 25°C

atf =100 MHz, Vo =2V
at’l WO MIRZ, Vir zV

Symbol Min. Typ. Max. Unit
Forward Voltage Ve - - 1 \
atl =10 mA
Leakage Current
atVg =20V I - - 25 nA
atVg =75V I - - 5 uA
atVg =20V, T;=150°C I - - 50 nA
Reverse Breakdown Voltage VierRr 100 - - \'
tested with 100 uA Pulses
Capacitance Ciot - - 4 pF
atVe=Vg =0
Voltage Rise when Switching ON Vi - - 25 \Y
tested with 50 mA Forward Pulses
t, = 0.1 us, Rise Time < 30 ns, f, = 5t0 100 kHz
Reverse Recovery Time te - - 4 ns
fromlr=10mAtolg=1mA, Vg =6V,R_=100Q
Thermal Resistance Rina - - 0.35" K/mW
Junction to Ambient Air
Rectification Efficiency Nv 0.45 - - -

" Valid provided that electrodes are kept at ambient temperature.

Rectification Efficiency Measurement Circuit
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LL4148

Forward characteristics

mA LL 4148
103
)y
7/
%
i 10 2 /
)74

/.

100 °cf /-7 = 25°C

=
n

107
/ i
107 /

Dynamic forward resistance
versus forward current

Q LL 4148
104
. T=25°C
\ f=1kHz
. \\ ,
;
f 10 3 \\
5 N\
, \
102
5
2
10
5
2 \
: i
1072 107 1 10 102 mA

-

Admissible power dissipation
versus ambient temperature
Valid provided that electrodes are kept at ambient
temperature
mw LL 4148
1000 S
900
Piot 800 ™= |
700
600 — SN SR SN S~
500 %\
400 —
300 ll \<\
200 \\\ T
100 [~ ‘\
N
0
0 100 200°C
o

Relative capacitance
versus reverse voltage

LL 4148
1 Tj=25°C
Crot Vi) f =1MHz
T V) [
10 \
N
09 T~
, -
'\‘\\\
08
07 +— _—
0 2 4 6 8 10V
e
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LL4148

Leakage current

versus junction temperature

nA LL4148
104 /
5
2
103 /
5
2 /'
102
5 /
2 /
0 |/
5
Vo =20V
f
1 ||
0 100 200 °C
— T
Admissible repetitive peak forward current versus pulse duration
Valid provided that electrodes are kept at ambient temperature
: 0‘; LL4148
P [T I
I
5 v=t, /T =16 -
4 —
3 —
Iepm, { _
Iepm
10 —a 'p fa— 1
N~ v=0 >
5 o —
4 ~ T —]
3 01 S
2 — \ S
02 —~
05 —
s &*
4
3
2
= z
107 2 5 107% 2 s 103 s 102, 107, s 1 2 s 10s
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L4151

Silicon Epitaxial Planar Diode

fast switching diode in MiniMELF case especially suited for
automatic insertion.

Identical electrically to standard JEDEC 1N4151

These diodes are delivered taped.
Details see “Taping”.

Absolute Maximum Ratings

[+ 3.5%0.1

Cathode Mark
wn

145%:00

f

—{ fe—

0.

3+0.

Glass case MiniMELF

Weight approx. 0.05 g
Dimensions in mm

Symbol Value Unit
Reverse Voltage VR 50 Vv
Peak Reverse Voltage Viam 75 Vv
Rectified Current (Average) lo 1501 mA
Half Wave Rectification with Resist. Load
at T,mp = 25°Cand f>50 Hz
Surge Forward Currentatt<1sandT; = 25°C lrsm 500 mA
Power Dissipation at T, = 25 °C Piot 5001 mw
Junction Temperature T; 175 °C
Storage Temperature Range Ts —65to0 +175 °C

1) Valid provided that electrodes are kept at ambient temperature.
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LL4151

Characteristics at T) = 25°C

atf =100 MHz, VRFIZV

Symbol Min. Typ. Max. Unit
Forward Voltage Ve - - 1 \%
atl =50 mA
Leakage Current
at VR =50V Ir - - 50 nA
atVg =50V, T;=150°C In - - 50 wA
Reverse Breakdown Voltage VeRr)r 75 - - Vv
tested with 5 A Pulses
Capacitance Chot - - 2 pF
at VF = VR =0
Reverse Recovery Time
from I = 10 mA through Ir = 10 mAtolg = 1 mA te - — 4 ns
fromlr = 10mAtolg = 1mA, Vg =6V, R. = 100 Q) t - - 2 ns
Thermal Resistance Rina - - 0.35" K/mW
Junction to Ambient Air
Rectification Efficiency Nv 0.45 - - -

" Valid provided that electrodes are kept at ambient temperature.

Ver =2V = 2rF 5kQ %

Rectification Efficiency Measurement Circuit

81



LL4151

Forward characteristics

Dynamic forward resistance
versus forward current

mA LL4151 Q LL4151
103 104
5 _ Ti=25°C
y £ = 1kHz
W/ :
i 102 r
A / ARCE \\
7,=100°C //——7,—25°c . Nl |
— / \ 1
10 7 , \
/ / 102
1 /] ’ \
[ ]
/] | |
10 X
’ [
| 2
102 I ! 1
0 1 2V 107 107 1 10 102 mA
-y —
Admissible power dissipation Relative capacitance
versus ambient temperature versus reverse voltage
Valid provided that electrodes are kept at ambient
temperature
mw LL4151 LL4151
1000 — |
900 |- - - 1 fjm257C
Crot Vi) f =1MHz
Prop 800 Cror (OV)
700 10
600 -
| \\
500 0,9 -
\ '\\\\
400 ]
300 \‘\ 08—ttt |
N
200 \\
100 N 07 ]
N
0
0 100 200°C 0 2 4 ) 8 10V
o W
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LL4151

Leakage current
versus junction temperature
nA LL4151
104 /
) /
2 /
/
]03 //
5
2
102 /,
) /
: /
10 /
S
e =50V
2
1 | |
0 100 200°C
—=7
Admissible repetitive peak forward current versus pulse duration
Valid provided that electrodes are kept at ambient temperature
A LL4151
100
I T 1 1
5 v=it, /T T=1/f, —
4 —
3 —
Ierm I -
v=0 Ierm
10 \\\ N P =
. f l
s 01 ™~ 1
4 T — SN T ]
3 \\ \\\
) 02 I~ S
L
\
1 \\\‘E
05
3 ——]
5
4
3
2
01

*10°5 2 s 10 2 5 10'3 2 5 102 2 5 10 5 1 2 5 10s

'p
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LL4154

Silicon Epitaxial Planar Diode

fast switching diode in MiniMELF case especially suited for
automatic insertion.

Identical electrically to standard JEDEC 1N4154

These diodes are delivered taped.
Details see “Taping”.

Absolute Maximum Ratings

= 3.5¢0.1 =

TIH
U

0.3¢0.

Cathode Mark
n

145%:00

Glass case MiniMELF

Weight approx. 0.05 g
Dimensions in mm

Symbol Value Unit
Reverse Voltage VR 25 Vv
Peak Reverse Voitage Vam 35 \
Rectified Current (Average) lo 1501 mA
Half Wave Rectification with Resist. Load
at Tamp = 25 °C and f>50 Hz
Surge Forward Currentatt<1sandT; = 25°C lesm 500 mA
Power Dissipation at T, = 25 °C Piot 500" mw
Junction Temperature T 175 °C
Storage Temperature Range Ts —65to +175 °C

1) Valid provided that electrodes are kept at ambient temperature.
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LL4154

Characteristics at T = 25 °C

atf =100 MHz, Ve =2V
att 100 MIAZ, Vgr =2 V

Symbol Min. Typ. Max. Unit
Forward Voltage Ve - - 1 \%
atlr = 30 mA
Leakage Current
at VR =25V Ir - - 100 nA
at VR =25 V, Ti =150°C IR - - 100 /.LA
Reverse Breakdown Voltage Verr 35 — - \
tested with 5 uA Pulses
Capacitance Ciot - - 4 pF
at VF = VR =0
Voltage Rise when Switching ON Vi - - 2.5 \'
tested with 50 mA Forward Pulses
t, = 0.1 us, Rise Time < 30 ns, f, = 5to 100 kHz
Reverse Recovery Time
from I = 10 mA through Ig = 10 mAto Ig = 1 mA t - - 4 ns
fromlg =10mAtolg =1mA, Vg =6V, R =100Q t - - 2 ns
Thermal Resistance Rina - - 0.35" K/mW
Junction to Ambient Air
Rectification Efficiency Nv 0.45 - - -

" Valid provided that electrodes are kept at ambient temperature.

[ d °

| ;‘GOQ 7
Vor 22V —T-ZnF !:JSKQ W

T
T

Rectification Efficiency Measurement Circuit
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LL4154

Forward characteristics

Dynamic forward resistance
versus forward current

mA LL4154 Q LL4154
103 104
% : =25
/. f = 1kHz
. / 2 N
ie 102 T \
/, 103 \\
Ti=100°C //L—I,-=25°c ; \\
10 / 2 b— \
/ / 102
1 1 5
l/ 2
y1 I |
10 I I [
/ 2 \
10?2 I 1
0 1 2V 1072 107 1 10 102 mA
—_— R
Admissible power dissipation Relative capacitance
versus ambient temperature versus reverse voltage
Valid provided that electrodes are kept at ambient
temperature
mwW LL4154 LL4154
1000 -
900 — 1 Tj=25°C
Cror V) f =1MHz
Pror 800 Cror (OV)
700 z 10
600 | AN
\\
T —
500 - 0,9
\ \\\
\\
400
300 \\\ 08
N
200 \\
10 N 0,7
0 N
0
0 100 200°C 0 2 6 8 0V
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Leakage current
versus junction temperature

LL4154

nA LL4154

104 7

Admissible repetitive peak forward current versus pulse duration
Valid provided that leads at a distance of 8 mm from case resp. electrodes of the MiniMELF case are kept at ambient temperature

103 LL4154
[T T l

I
5 vt /T T=1/,

11

/
/
/
[
/

01
105 s 104, s 1093, s 102, s 107, 5 1 2 5 10s
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LL4446

Silicon Epitaxial Planar Diode

fast switching diode in MiniMELF case especially suited for
automatic insertion.

Identical electrically to standard JEDEC 1N4446

These diodes are delivered taped.
Details see “Taping”.

Absolute Maximum Ratings

t+ 3.5%0.1 -+

Cathode Mark
18

i

+

5%:0

—

T
0.3:01

Glass case MiniMELF

Weight approx. 0.05 g
Dimensions in mm

Symbol Value Unit
Reverse Voltage VR 75 \"
Peak Reverse Voltage Vam 100 \
Rectified Current (Average) Iy 1501) mA
Half Wave Rectification with Resist. Load
at Tymp = 25 °C and f>50 Hz
Surge Forward Currentatt<1sand T; = 25°C lFsm 500 mA
Power Dissipation at T, = 25 °C Piot 5001) mw
Junction Temperature T; 175 °C
Storage Temperature Range Ts —65to +175 °C

1) Valid provided that electrodes are kept at ambient temperature.
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LL4446

Characteristics at Tj = 25°C

Symbol Min. Typ. Max. Unit
Forward Voltage Ve - - 1 \Y
atlr =20mA
Leakage Current
at VR =20V |R - - 25 nA
at VR =75V lR - - 5 /,LA
atVg =20V, T;=150°C I - - 50 uA
Reverse Breakdown Voltage VR 100 — - \%
tested with 100 wA Pulses
Capacitance Ciot - - 4 pF
at Vg = Vg=0
Voltage Rise when Switching ON Vi, - - 2.5 \Y
tested with 50 mA Forward Pulses
to = 0.1 us, Rise Time < 30 ns, f, = 5to 100 kHz
Reverse Recovery Time t — - 4 ns
fromlg =10mAtolgr=1mA, Vg =6V, R =100
Thermal Resistance Rina - - 0.35" K/mW
Junction to Ambient Air
Rectification Efficiency Nv 0.45 - - -

atf = 1OOMHZ VRFZZV

" Valid provided that electrodes are kept at ambient temperature.

» l O
60Q
Ver =2V 2nF [] 5kQ s

8

—o0

Rectification Efficiency Measurement Circuit
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LL4446

Forward characteristics

Dynamic forward resistance
versus forward current

mA LL4446 Q LL4446
103 104
= . _|7=25C
7 f = 1kHz
/) 2 N\
ir 102 / r,
y, / 10 3 N,
/ f N\
A - \
] - ] I \
o 7, =100 c/—/fp-zs c |
2
/ / 10? \
s |
/] | |
10
107 [ )
/ T
/ / 2 \
107 [ 1
0 1 2V 102 107 1 10 102 mA
—_— * —_— [F
Admissible power dissipation Relative capacitance
versus ambient temperature versus reverse voltage
Valid provided that electrodes are kept at ambient
temperature
mw LL4446 LL4446
1000 ] T
900 - 1 Ti=25°C
Crot Vi) f =1MHz
Pror 800 Crot (OV)
700 10
600 4 N
| \\
500 0,9 — _
N ~—~——
\4\,\
400
300 \\\ 08
200 \\
100 ™ 07
N
0
0 100 200°C 0 2 6 8 10V
> Tamb . W?
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LL4446

Leakage current
versus junction temperature

nA L4446
104 ) )

Ve =20V
a | |
1
0 100 200°C
Admissible repetitive peak forward current versus pulse duration
Valid provided that leads at a distance of 8 mm from case resp. electrodes of the MiniMELF case are kept at ambient temperature
103 LL4446
T T 1T 1T 1
I
5 vty /T T=1/f, —
4 —
3 -
Irrm _
Irrm
1 — fs— -
0 v=0 o
\ >
5 —
T
4 ]
]
2 \\\‘ \\
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\ a
: e \\E\\
05 T e My e Bt
5
4
3
2
01 3 7 3 1
107 s 100% 5 107 s 102 , s 1070 5 1 2 s 10s
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L4448

Silicon Epitaxial Planar Diode

fast switching diode in MiniMELF case especially suited for
automatic insertion.

Identical electrically to standard JEDEC 1N4448

These diodes are delivered taped.
Details see “Taping”.

Absolute Maximum Ratings

[+ 3.5¢0.1 =

Cathode Mark
wn

145%:00

'f

—f f—

0.3%0.

Glass case MiniMELF

Weight a

pprox. 0.05g

Dimensions in mm

Symbol Value Unit
Reverse Voltage Vg 75 \"
Peak Reverse Voltage Vem 100 \
Rectified Current (Average) lo 1501) mA
Half Wave Rectification with Resist. Load
at Tymp = 25 °Cand f>50 Hz
Surge Forward Currentatt<1sandT; = 25°C lesm 500 mA
Power Dissipation at T, = 25 °C Piot 5001) mw
Junction Temperature T 175 °C
Storage Temperature Range Ts —65to +175 °C

1) Valid provided that electrodes are kept at ambient temperature.
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LL4448

Characteristics at T; = 25°C

Symbol Min. Typ. Max. Unit
Forward Voltage
atlr =5mA Ve 0.62 - 0.72 Y,
atlg = 100 mA Ve - - 1 \%
Leakage Current
atVg =20V Ir - - 25 nA
atVR =75V |R - - 5 ;LA
atVR =20V, T; = 150°C I - - 50 HA
Reverse Breakdown Voltage Vierr 100 - - \
tested with 100 wA Pulses
Capacitance Ciot — - 4 pF
at Vg = VR =0
Reverse Recovery Time ter - - 4 ns
fromlg=10mAtolg=1mA, Vg =6V, R =100 Q
Thermal Resistance Rina - - 0.35" K/mW
Junction to Ambient Air
Rectification Efficiency Nv 0.45 - - -
atf =100 MHz, Vg =2V

" Valid provided that electrodes are kept at ambient temperature.

60Q
Ver =2V 2nF D 5kQ

~
~
~

Pru——

Rectification Efficiency Measurement Circuit

Y%
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L4448

Forward characteristics Dynamic forward resistance
versus forward current
mA LL4448 Q LL4448
103 104
y2 T:=25°C
4 5 /
A / £ = 1kH>
I'I i TRAMN&
i 102 // ry ‘
/ 10 3
T =100 °c-//~r,- =25°C .
[/ :
10 / / 5
/ / 102
) 5 N
] 1T 2
10 N
10" II II 5
| : N
1072 l !
0 1 2V 1072 1 10 102 mA
—_— —
Admissible power dissipation Relative capacitance
versus ambient temperature versus reverse voltage
Valid provided that electrodes are kept at ambient
temperature
mwW LL4448 LL4448
1000 I
1 Tj=25°C
900 - 1 /
C{of(VP) f =1MHz
Prot 890 Croe (OV)
700 10
600
0,9
500 \ \'\‘\
\*
400 [~
300 \\\ 08
200 \\\
100 \\ 07
0 \\1
0 100 200°C 0 4 6 3 0V
—— 7<-me i~ %
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LL4448

nA
104

Leakage current
versus junction temperature

LL4448

/ Ve =20V

0 100

200°C

Admissible repetitive peak forward current versus pulse duration
Valid provided that electrodes are kept at ambient temperature

A LL4448
100
[ T l

5 vet, /T T=1/1,

4 —

3 —
Frm , T |

v=0 Irrm
o P -
\ [ -

s 01 \.‘ >

4 \\ T _]

3 s\ \\

, 02 I~ N
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] I
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4

3

2
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105 s 1074 2 103 s 102 , R 5 1 o s 10s

—b{p
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Silicon Diodes

Silicon Diodes Cathode Mark
- 3501 -+/210
for general purpose and switching ' S
= —_ . &“
These diodes are identical electrically to the corresponding T g
JEDEC 1N.. . types. a0
Glass case MiniMELF

. . Weight approx. 0.05 g
These diodes are delivered taped. Dimensions in mm

Details see “Taping”.

Type Peak Max. Max. Max. Max. Max. Max. reverse recovery time
reverse |aver. power |junction |forward reverse
voltage |rectified |dissip. |tempera- | voltage current
current |at25°C |ture drop
at at
Vau V lo mA PomW | T;°C VeV IF mA IrnA VgV te ns Conditions

LL4149 100 150 500 175 1.0 10 25 20 max. 4.0 le=10mA, Vg =6V,R.=1000,t0olg =1 mA

LL4150 50 200 500 175 1.0 200 100 50 max. 4.0 Ie = Iz = 10t0 200 MA, t0 0.1 I¢

LL4152 40 150 400 175 0.55 |0.10 |50 30 max. 2.0 le=10mA, Vg =6V,R. =100, to Ig = 1 mA

LL4153 75 150 400 175 0.55 |[0.10 |50 50 max. 2.0 le=10mA, VR =6V,R =100, t0lg = 1 mA

LL4447 100 150 500 175 1.0 20 25 20 max. 4.0 le=10mA, Vg =6V, R.= 100, t0 lg = 1 mA

LL4449 100 150 500 175 1.0 100 25 20 max. 4.0 lr=10mA, Vg =6V, R =100, t0 Iz = 1 mA

LL4450 40 150 400 175 0.54 [0.50 |50 30 max. 4.0 lr=1lg=10mA,tolg = 1 mA

LL4451 40 150 |400 175 0.50 |0.10 |50 30 max. 10 le=1g=10mA, tolg =1 mA

LL4453 30 150 |400 175 0.55 |0.01 |50 20 - -

LL4454 75 150 400 175 1.0 10 100 50 max. 4.0 le=lg=10mA, tolg =1 mA
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Silicon Diodes
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Tuner Diodes
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BB404

Tuner Diode
Si Epitaxial Planar Dual Capacitance Diode for tuning in the
VHF range, especially in car receivers.

These diodes are delivered taped.
Details see “Taping”’.

M
!__B«_Loq_l bottom view
i
Marking code

Type Marking
BB404A A4
BB404B B4
BB404C Cc4
BB404D D4
BB404E E4

Absolute Maximum Ratings

max. 0.1

¥
« bottom view
t

Plastic Package JEDE

C TO-236

23 A 3 acording to DIN 41869

Weight approx. 0.01 g
Dimension in mm

Symbol Value Unit
Reverse Voltage VR 15 \Y
Junction Temperature T; 125 °C
Stora&eV 1;emperature Range Ts —55t0 +125 °C
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BB404

Characteristics at Tj = 25°C

Symbol Min. Typ. Max. Unit
Capacitance atf =1 MHz, Vg =2V Ciot 42 - 47.5 pF
Group A Ciot 42 - 43.5 pF
B Ciot 43 - 44.5 pF
C Ciot 44 - 45.5 pF
D Chot 45 - 46.5 pF
E Coot 46 - 475 pF
Effective Capacitance Ratio Cat(2V) 16 75
atVa=2108V Ca®8Y) | B T B
Series Resistance rs - - 0.4 Q
atf =100 MHz, C,,; = 38 pF
Leakage Current Ir - - 20 nA
at VR =10 \
Basic Tolerance K] - - 1 %
at VR =2V
' Difference of capacitance values of the individual diodes in one package.
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BB510

Tuner Diode

Si Epitaxial Planar Capacitance Diode with very high effective
capacitance ratio for tuning the whole MW range, especially

in car receivers.

i
[—B«Jj bottom view

Marking: CA

These diodes are delivered taped.

Details see “Taping’.

Absolute Maximum Ratings

l g

bottom view

13-+

[l —
o -

095 | 095
Plastic Package JEDEC TO-236

23 A 3 according to DIN 41869

Weight approx. 0.01 g
Dimensions in mm

Symbol Value Unit
Reverse Voltage Vg 12 \)
Junction Temperature T; 125 °C
Storage Temperature Range Ts —55t0 +150 °C
Characteristics at T = 25°C

Symbol Min. Typ. Max. Unit
Capacitance atf = 1 MHz
atVeg =1V Ciot 440 - 600 pF
at VR =9V Ctot 20 - 40 pF
Effective Capacitance Ratio Cit (1V)

a0 50 SV 24 15 - j— —_

atVg =1t09V Cwt (OV)
Q-Factor Q - 200 - -
atVg=1V,f=1MHz
Leakage Current 1 - - 30 nA
at VR =10V
Reverse Breakdown Voltage VsR)R 12 — - \'
atlg = 100 uA
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BB510

Capacitance
versus reverse voltage

Capacitance
versus junction temperature
(relative values)

oF BB 510 s BB 510
1000
T,=25°C, f=1MHz /vR=3v v
700 .3 ,/ y
500 Cye(Tj)100
Crot 20 N\ Citl25°C)
300 85V
\ .2 7 v
200 \ / /
\ / // // sV
100 ! / AT
70 \ ’ 4/ ,//
50 %/
40 100
>
% e
i
20
-1 (/
10 / o
0 2 4 6 8 10V 0 20 40 60 80 100°C
— eV —_— T
Leakage current Q-Factor
versus reverse voltage versus frequency
nA BB 510 BB 510
100 1000
/ \ V=4V, T;=25°C
50 / 700 \
500 \
Ik 50 AT =85°C o 400 N\
v 300
10 = 200 N
/
i /
//
/ 100 \
2 70 \\
1 s A Tj=25°C 50
/ 40
05 L 30 \
L
02 \\
0.1 10 \
0 2 4 6 8 10V 1 2 345 10 2030 50 100MHz

—f
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BB701

Tuner Diode

Si Epitaxial Planar Capacitance Diode for tuning the fre-
quency range of 950 MHz to 1750 MHz, especially for satel-
lite TV tuner.

These diodes are available as singles or as matched sets of

two or more units according to the tracking condition de-
scribed below.

These diodes are also available with straight leads. Overall
length 14 mm (only bulk packaging).

Absolute Maximum Ratings

max.135 0.55

!

bottom view

min.0.25

MLLLLLEY

f— 272015

[e——— 3.7+015

5

155405 le—

0.15
]

Plastic Package =~ 60 A2
according to DIN 41870

Weight approx. 0.013 g
Dimension in mm

Symbol Value Unit
Reverse Voltage VR 32 \"
Junction Temperature T 125 °C
 Storage Temperature Range e ssto+125 | G
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BB701

Characteristics at Tj = 25°C

Symbol Min. Typ. Max. Unit
Capacitance atf = 1 MHz
atVg =1V Ciot 8 - 9 pF
atVg = 28V Ciot 0.9 ~ 1.2 pF
Effective Capacitance Ratio Ciot (1V) 8 _ 9 _
atVg = 1to28V Ciot (28 V)
Series Resistance rs - - 1.2 Q
atf = 470 MHz, C,,; = 9 pF
Leakage Current Ir - - 30 nA
atVg = 30V
For any two of six consecutive diodes in the carrier tape the maximum capacitance deviation in the reverse bias voltage
range of Vg = 1VtoVr = 28Vis 2.5 %.
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BB721

Tuner Diode

Silicon Epitaxial Planar Capacitance Diode with very wide
effective capacitance variation for tuning the whole range
of UHF television bands.

Two BB 721 in series are used for direct satellite receiving.
These diodes are available as singles or as matched sets of
two or more units according to the tracking condition de-

scribed below.

These diodes are delivered taped.
Details see “Taping’'.

These diodes are also available with straight leads. Overall
length 14 mm (only bulk packaging).

Absolute Maximum Ratings

max. 0.1

sl

max.1.35 0.55

f

T
I
I

bottom view

3.7+015

l-— 272015 —=

min. 0.25

[SULLLLLLES

]l

0.15

b

1552015 be—

Plastic Package ~ 60 A2
according to DIN IEC 47(C0O)718

Weight approx. 0.013 g
Dimension in mm

Symbol Value Unit
Reverse Voltage VR 32 \"
Junction Temperature T 125 °C
Storage Temperature Range Tg —55to0 +125 °C
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BB721

Characteristics at T‘- = 25 °C

Symbol Min. Typ. Max. Unit |
Capacitance
atVg = 28V Ciot 2 - 2.29 pF
atVg = 26V Ciot 21 - 2.39 pF
atVg = 2V Ciot 14.01 - 16.33 pF
Effective Capacitance Ratio
Ciot (1V)
atVg = 1to 28V ot 8 - - -
R Crot (28 V)
Ciot (2V)
atVg = 2to 25V 5.86 - 7.78 -
R Ciot (25V)
Series Resistance rs - - 0.5 Q
atf = 470 MHz, Cyo; = 14 pF
Series Inductance Ls - 25 - nH
Leakage Current Ir - - 10 nA
at VR =30V
Reverse Breakdown Voltage V(eR)R 32 - - \"

atlg = 100 pA

For any two of six consecutive diodes in the carrier tape the maximum capacitance deviation in the reverse bias voltage

range of Vg = 0.5V to Vg = 28 Vis 2.5 %.
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BB721

Capacitance
versus reverse voltage

Temperature coefficient of capacitance
versus reverse voltage

pF BB721 K’ BB721
20 — 10
| =25°C, f=1MHz , f= 1MHz
\ 5
Ctot \ O(C ‘
3 \\
\\ 2
\ ‘ o
10 \ 10°
\\ \\
\ 7
\ :
4
\\ ,
\ 2
N
N
10°
O 1 2 5 10 2 5 100 v 1 2 5 ]0 2 5 100V
— Vp —_— VR
Relative capacitance Leakage current
versus junction temperature versus reverse voltage
°lo BB721 nA BB721
+16 10
f=1MHz / /'
+1.4 7 5 /
Ciot (77)100 / //
) I
C,,+(25°C) /4? _3y R 2 /
R ’ 1 /
+08 // o T =5°°y
/ / 1ov 5 7 1
+0.6 7 // I
/ : P ,I
+0.4 / / 25V A /
. 0.
*0-2 /f//‘/ /7 = 25°C
= . '
100 //
L~ // 4
-02 A 2 A
7Y ~
-4 LA 001
0 20 40 60 80 100°C 1 2 5 10 2 s 100V
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BB721

Q-Factor
versus frequency

BB721

T

Ve=3V, T, =25°C

10 2 5 100 s 1000 MHz

l
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BB723

Tuner Diode

Silicon Epitaxial Planar Capacitance Diode with very wide
effective capacitance variation for tuning the VHF range
170 to 303 MHz and the hyperband range 303 to 463 MHz
without switching.

These diodes are available as singles or as matched sets of
two or more units according to the tracking condition de-
scribed below.

These diodes are delivered taped.
Details see “Taping”.

The diodes BB 723 are also available with straight leads.
Overall length 14 mm (only bulk packaging).

Absolute Maximum Ratings

T S
H]
13
max.1.35 0.55
-
ey
] R bottom view
] S EN
S oo
£
g
015 — 1552015 b+—

Plastic Package ~ 60 A2
according to DIN IEC 47(CQO)718

Weight approx. 0.013 g
Dimension in mm

Symbol Value Unit
Reverse Voltage VR 32 \
Junction Temperature T 125 °C
StoYage Temperature Range Ts —55t0 +125 °C
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BB723

Characteristics at Tj = 25 °C

atlz = 100 pA

Symbol Min. Typ. Max. Unit
Capacitance
atVg = 28V Ciot 3.15 - 3.55 pF
atVg =25V Ciot - 35 - pF
atVg = 1V Ciot - 50 - pF
Effective Capacitance Ratio
Ciot (1V)
atVg = 1t0 28V ol 195 - 25 -
R Ciot (28V)
Ciot (3V)
atVg = 3to25V - 14 - -
3 Ciot (25 V)
Series Resistance rs - 0.9 1.0 Q
atf = 300 MHz, C,,; = 25 pF
Series Inductance Ls - 25 - nH
Leakage Current IR - - 30 nA
atVg = 30V
Reverse Breakdown Voltage V(eRr)R 32 - - \

range of Vg = 0.5VtoVg = 28Vis 2.5 %.

For any two of six consecutive diodes in the carrier tape the maximum capacitance deviation in the reverse bias voltage
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BB723

Capacitance
versus reverse voltage

Temperature coefficient of capacitance
versus reverse voltage

pF BB723 Ka‘ BB723
20 T 10
T =25°C, f=1MHz , f= 1MHz
\ :
Ctot X
3 \\
\ T 2
10 \ " \\
\ N
7
\ :
\ 4L
\ 3
\ )
\‘
0 10°
1 2 5 10 2 5 100V 1 2 5 10 2 s 100V
W’VR — )
Relative capacitance Leakage current
versus junction temperature versus reverse voltage
°lo BB723 nA BB723
+1.6 10
f=1MHz / /
+],lo 4 5 /
Ciot (77100 / //
Q) I
Cyo¢(25°C) /{? -3V R 2 /
g /
/ ’
/ T =60°y
+08 7 J
// Ao . 7 ]
+0.6 / // / |
p AR /
+0.2 Viva o . / T = 25°C
/ L . . /
100
- /
-0.2 /1// 2 //
Vi -
o4 LA 001
0 20 40 60 80 100°C 1 2 5 10 2 s 100V
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BB723

Q-Factor

versus frequency

BB723
Ve=3V, T =25°C
0 100 s 1000 MHz
— =
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BB729

Tuner Diode

Silicon Epitaxial Planar Capacitance Diode with very wide
effective capacitance variation for tuning the whole range
of VHF CTV tuners.

These diodes are available as singles or as matched sets
of two or more units according to the tracking condition
described below.

These diodes are delivered taped.
Details see ‘“Taping”.

These diodes are also available with straight leads. Overall
length 14 mm (only bulk packaging).

Absolute Maximum Ratings

max.1.35

min.0.25

[BELLLL

Je——— 3.7+015

fe— 272015 —=

0.15

Plastic Package ~ 60 A2

1552015 le—

4

bottom view

according to DIN IEC 47(CO)718

Weight approx. 0.013 g
Dimension in mm

Symbol Value Unit
Reverse Voltage VR 32 \"
Junction Temperature T; 125 °C
Storage Temperature Range Tg —55t0 +125 °C
Characteristics at Tj = 25 °C

Symbol Min. Typ. Max. Unit
Capacitance
atVg = 28V Ciot 2.38 - 2.93 pF
atVg = 25V Ciot 2.68 - 3.12 pF
atVg = 2V Ciot 26.9 - 33.1 pF
Effective Capacitance Ratio

Ciot (1V)
atVg = 11028V Ztot 2" T/ 12 - - -

: Ciot (28 V)

Ciot (2V)

atVg = 21025V SHatas 10 - 11 -
R Cot (25V)

Series Resistance rs - - 0.8 Q
atf = 470 MHz, C,,; = 25 pF
Series Inductance Ls - 25 - nH
Leakage Current IR - - 10 nA
atVg = 30V
Reverse Breakdown Voltage VeRr)R 32 - - vV
atlg = 100 pA

range of Vg = 0.5V to Vg = 28 Vis 2.5 %.

For any two of six consecutive diodes in the carrier tape the maximum capacitance deviation in the reverse bias voltage
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BB729

Capacitance
versus reverse voltage

Leakage current
versus reverse voltage
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BB730

Tuner Diode

Silicon Epitaxial Planar Capacitance Diode with very wide
effective capacitance variation for tuning the whole range of
VHF or UHF television bands.

These diodes are available as singles or as matched sets of
two or more units according to the tracking condition described
below.

These diodes are delivered taped.
Details see “Taping”.

These diodes are also available with straight leads. Overall
length 14 mm (only bulk packaging).

Absolute Maximum Ratings

max. 0.1

max.135 0.55

3.7+005

r—27 015 ——
i
:

min.0.25

0.15

T
—+{1.552045 l—

BB730
Plastic Package =~ 60 A2
according to DIN IEC 47(C0O)718

Weight approx. 0.013 g
Dimensions in mm

Symbol Value Unit
Reverse Voltage VR 30 \
Junction Temperature T 125 °C
Storage Temperature Range Ts —55t0 +125 °C
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BB730

Characteristics at Tj = 25°C

atly = 100 pA

Symbol Min. Typ. Max. Unit
Capacitance
at VR = 1 V CtOt - 42 - pF
atVg = 28V Ciot 27 - 29 pF
Effective Capacitance Ratio Ciot (1V) ‘ _ _
atVq = 11028V Ca28V) | 148 168
Series Resistance rs - - 0.9 Q
atf = 330 MHz, C;,; = 25 pF
Series Inductance L - 25 - nH
Leakage Current Ir - - 10 nA
at VR =28V
Reverse Breakdown Voltage V(BR)R 30 - - Vv

range of Vg = 0.5V to Vg = 28Vis 2.5 %.

For any two of six consecutive diodes in the carrier tape the maximum capacitance deviation in the reverse bias voltage
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BB731

Tuner Diode

Silicon Epitaxial Planar Capacitance Diodes with very wide
effective capacitance variation for tuning the VHF range 41
to 170 MHz in hyperband television tuners.

These diodes are available as singles or as matched sets of
two or more units according to the tracking condition
described below.

These diodes are delivered taped.
Details see ‘“Taping’’.

The diodes BB 731 are also available with straight leads.
Overall length 14 mm (only bulk packaging).

Absolute Maximum Ratings

max.135 0.55

5=

bottom view

3.7+015

r—27 015 ——=
g —+—

min.0.25

SRLLLS

_

0.15

T
1.55:015 le—

Plastic Package ~ 60 A2
according to DIN IEC 47(CO)718

Weight approx. 0.013 g
Dimension in mm

Symbol Value Unit
Reverse Voltage Vg 32 \
Junction Temperature T 125 °C
Storage Temperature Range Ts —55t0 +150 °C
Characteristics at T, = 25 °C
Symbol Min. Typ. Max. Unit
Capacitance
atVg =28V Ciot 3.15 - 3.55 pF
at VR = 25 V CtOt - 35 - pF
at VR = 1 V CtOt - 50 - pF
Effective Capacitance Ratio
Ciot (1V)

atVg = 1to28V —ot2 o 19.5 - 25 -

R Ciot (28V)

Ciot (3V)

atVg = 3to25V otas T o - 14 - -

R Ciot (25 V)
Series Resistance rs - 0.9 1.0 Q
atf = 300 MHz, C;,; = 25 pF
Series Inductance Ls - 25 - nH
Leakage Current I - - 30 nA
at VH =30V
Reverse Breakdown Voltage ViBR)A 32 - - \"
atlg = 100 pA
For any two of six consecutive diodes in the carrier tape the maximum capacitance deviation in the reverse bias voltage
range of Vg = 0.5Vto Vg = 28 Vis 2.5 %.
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BB731

Capacitance
versus reverse voltage

Leakage current
versus reverse voltage
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Diode Switches
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BAG82, BA683

Silicon Epitaxial Planar Diode Switches

In MiniMELF case (MELF = Metal ELectrodes Face-bonding)
especially suited for automatic insertion for electronic band-
switching in radio and TV tuners in the frequency range of
50 ... 1000 MHz. The dynamic forward restistance is constant
and very small over a wide range of frequency and forward
current. The reverse capacitance is also small and largely
independent of the reverse voltage.

These diodes are delivered taped.
Details see “Taping”’.

Absolute Maximum Ratings

O
=2

athode Mark

e

1
——|
Il
T
145%+0.05

—

!
ol

o
w
"+
o

Glass case MiniMELF

Weight approx. 0.05 g
Dimensions in mm

Symbol Value Unit
Reverse Voltage Vr 35 \'%
Forward Current at T, = 25 °C 13 100 mA
Junction Temperature T 150 °C
Storage Temperature Range Ts —55to0 +150 °C
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BA682, BAG83

Characteristics at T, = 25°C

Symbol Min. Typ. Max. Unit
Forward Voltage Ve - - 1 \Y
at I = 100 mA
Leakage Current Ir - - 50 nA
at VR =20V
Dynamic Forward Resistance
atf = 50to 1000 MHz, I = 3 mA BA682 I - - 0.7 Q
BA683 I - - 1.2 Q
at f = 50 to 1000 MHz, I = 10 mA BA682 It - - 0.5 Q
BA683 It - - 0.9 Q
Capacitance
atVg =1V, f=1MHz Ciot - - 1.5 pF
atVg =3V, f=1MHz BA682 Chot - - 1.25 pF
BA683 Chot - - 1.2 pF
Series Inductance Ls - 2 - nH
Capacitance Dynamic forward resistance
versus reverse voltage versus forward current
pF BA682,BA 683 Q BA682,BA683
2 10

f=25°C N Tamb =25 °C
N\ f=1MHz \

Crot \ Tt
\ \ BA682,BA683

1kHz
\

—— \ N

BA683 100 MHz

0.5 I |
\BASBZ 100 MHz
\
0.2
0.1
0l 2 5 1 2 s 10 2 s 100V 1 2 5 10 2 5 100 mA
> VR —
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BA782, BA783

Silicon Epitaxial Planar Diode Switches

for electronic bandswitching in radio and TV tuners in the
frequency range of 50 ... 1000 MHz. The dynamic forward
resistance is constant and very small over a wide range of
frequency and forward current. The reverse capacitance is
also small and largely independent of the reverse voltage.

The diodes are delivered taped.

These diodes are also available with straight leads. Overall
length 14 mm (only bulk packaging).

Absolute Maximum Ratings

max.138 0.55

bottom view

37018

min.0.25

g
N
o ]

Plastic package ~ 60 A2
according to DIN IEC 47(CO)718

Weight approximately 0.013 g
Dimensions in mm

Symbol Value Unit
Reverse Voltage ' 35 \
Forward Current at Ty, = 25 °C I 100 mA
Junction Temperature T; 125 °C
Storage Temperature Range Ts —551t0 +125 °C
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BA782, BA783

Characteristics at T, = 25 °C

Symbol Min. Typ. Max. Unit
Forward Voltage at Ir =100 mA Ve - - 1 \
Leakage Current at V=20V Ir - - 50 nA
Dynamic Forward Resistance
at f=50 to 1000 MHz, I[r=3 mA BA782 r¢ - - 0.7 Q
BA783 re - - 1.2 Q
at f=50 to 1000 MHz, I =10 mA BA782 re - - 0.5 Q
BA783 rs - - 0.9 Q
Capacitance
atVg=1V,f=1MHz Ciot - - 1.5 pF
atVg=3V,f=1MHz BA782 Ciot - - 1.25 pF
BA783 Ciot - - 1.2 pF
Series Inductance across Case Ls - 25 - nH
Capacitance Dynamic forward resistance
versus reverse voltage versus forward current
pF BA 782, BA 783 ‘S; BA 782, BA 783
2
: f=25°C Tamb=25C
f=1MHz \
AN i \
Cpoc \ n
N \ 782, BA 783
1kHz
\( SAN \
N \ \
fr—
\ BA 783, 100 MHz
0S T T
BA 782, 100 MHz
\
\
0.2
0 0.
00 2 s 1 2 s 10 2 s 100V 1 2 s 0 2 s 100mA
— —_—
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Schottky Diodes
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LL101A ... LL101C

Silicon Schottky Barrier Diodes
for general purpose applications

The LL101 Series is a metal on silicon Schottky barrier device
which is protected by a PN junction guard ring. The low forward
voltage drop and fast switching make it ideal for protection of
MOS devices, steering, biasing and coupling diodes for fast
switching and low logic level applications.

Thia AinAda iac alan avuailalhla i;m NMN_AE Anaa writh tha hina Aacisana
HTHO UIVUT 10 Adlov avaliavic il WU ~ouv vuadsec willl uic lypc UUOI9| a=
tion SD101A, B, C.

These diodes are delivered taped.
Details see “Taping”.

Absolute Maximum Ratings

e 3.540.] Camode Mark

=

o

41 ]
LY

wn

~

4

Glass case MiniMELF

Wininht ey NnNnc o~
vveignt approx. U.Ud g

Dimensions in mm

Symbol Value Unit

Peak Inverse Voltage LL101A VRRM 60 \

LL101B VRrM 50 \

LL101C VRRM 40 \%
Power Dissipation (Infinite Heatsink) Piot 4001 mw
Max. Single Cycle Surge lrsm 2 A
10 us Squarewave
Junction Temperature T; 175 °C
Storage Temperature Range Ts —551t0 +175 °C

1) Valid provided that electrodes are kept at ambient temperature.
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LL101A ... LL101C

Characteristics at Tj = 25 °C

Symbol Min. Typ. Max. Unit
Reverse Breakdown Voltage
at IH =10 [.,LA LL101A V(BR)R 60 - - \%
LL101B Ver)r 50 - - \Y
LL101C Verr 40 - - \Y
Leakage Current
atVg =50V LL101A Ir - - 200 nA
atVe =40V LL101B Ig - - 200 nA
atVg =30V LL101C Ig - - 200 nA
Forward Voltage Drop
atle =1 mA LL101A Ve - - 0.41 \Y
LL101B Ve - - 0.4 \Y
LL101C Ve - - 0.39 \
atle =15 mA LL101A Ve - - 1 \Y
LL101B Ve - - 0.95 Vv
LL101C Ve - - 0.9 \%
Junction Capacitance
atVeg=0V,f=1MHz LL101A Ciot - - 2.0 pF
LL101C Chot - - 22 pF
Reverse Recovery Time t - - 1 ns
atlg = lg = 5 mA, recoverto 0.1 Ig
Typical variation of fwd. current Typical forward conduction curve
vs. fwd. voltage for primary conduction of combination Schottky barrier
through the Schottky barrier and PN junction guard ring
mA LL101 17’)9 LL101
10
V8 i
5 47— B B
777
e ]
Lo, /4 I 80 l /
/
| / I
// 60
° 11 / /
/i
Y l
40
// /
5
II 20 /‘/
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00 0
oot g 05 TV 0 05 1V

129



LL101A ... LL101C

Typical variation of reverse current
at various temperatures

HA LL101
100 150°C

100

5 ] 50

—25°C

Typical capacitance curve as a
function of reverse voltage

pF LL101
2 T,=25°C

1 1
0
0 10 20 30 40 50V
—Y
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LL101A ... LL101C
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LL103A ... LL103C

Silicon Schottky Barrier Diodes
for general purpose applications

The LL103A, B, C is a metal on silicon Schottky barrier device
which is protected by a PN junction guard ring. The low forward
voltage drop and fast switching make it ideal for protection of
MOS devices, steering, biasing and coupling diodes for fast
switching and low logic level applications. Other uses are for
click suppression, efficient full wave bridges in telephone sub-
sets, and as blocking diodes in rechargeable low voltage battery
systems.

This diode is also available in DO-35 case with the type designa-
tion SD103A, B, C.

These diodes are delivered taped.
Details see “Taping”.

Absolute Maximum Ratings

e 3.540.] CattgodeMark
L8

i €
T

0.3+01

0

59

—

Glass case MiniMELF

Weight approx. 0.05 g
Dimensions in mm

Symbol Value Unit
Peak Inverse Voltage LL103A VRRM 40 \Y
LL103B VieaMm 30 Y%
LL103C VerM 20 Vv
Power Dissipation (Infinite Heatsink) Pioi 400" mw
To = %" from dody
derates at 4 mW/°C to 0 at 125 °C
Junction Temperature T 125 °C
Storage Temperature Range Ts —55t0 +125 °C
Single Cycle Surge lesm 15 A
60 Hz sine wave

1) Valid provided that electrodes are kept at ambient temperature.
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LL103A ... LL103C

Characteristics at Tj = 25°C

Symbol Min. Typ. Max. Unit
Leakage Current
atVg =30V LL103A Ir - - 5 HA
atVR =20V LL103B I - - 5 HA
atVg =10V LL103C I - - 5 nA
Forward Voltage Drop
atlr =20 mA Ve - - 0.37 \Y
at I = 200 mA Ve - - 0.6 Y
Junction Capacitance Ciot - 50 - pF
atVg=0V,f=1MHz
Reverse Recovery Time ti - 10 - ns
at I = Ig = 50 mA to 200 mA, recover to 0.1 I
Typical variation of fwd. current Typical high current forward
vs. fwd. voltage for primary conduction conduction curve
through the Schottky barrier t, = 300 us, duty cycle = 2%
mA LL103 A LL103
103 5
/
102 / — 4

107 1 /

102 0
0 0.5 1V 0 05 1 15V
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LL103A . ..LL103C

Typical non repetitive forward surge
current versus pulse width
Rectangular pulse

A LL103
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107 102 107 10 10° 10°ms

Typical variation of reverse current
at various temperatures
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Blocking voltage deration
versus temperature at various
average forward currents
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Typical capacitance
versus reverse voltage
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Zener Diodes
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BZX84 . ..

Silicon Planar Zener Diodes

The Zener voltages are graded according to the interna-

tional E 24 standard.

These diodes are delivered taped.

bottom view

5

Absolute Maximum Ratings

bottom view

Plastic Package JEDEC TO-236
23 A 3 according to DIN 41869

Weight approx. 0.01 g
Dimensions in mm

Symbol Value Unit
Zener Current Izm 250 mA
Power Dissipation at Tymp = 25 °C Piot 350" mw
Junction Temperature T 175 °C
Storage Temperature Range Ts —65to +175 °C
") Diode on Ceramic Substrate 10 mm x 8 mm x 0.7 mm.
Characteristics at T,,, = 25 °C

Symbol Min. Typ. Max. Unit
Thermal Resistance Rina - - 420" K/W
Junction to Ambient Air
Forward Voltage - - - 0.9 \Y
atlr = 10mA

1) Diode on Ceramic Substrate 10 mm x 8 mm x 0.7 mm.
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BZX84 . ..

Type Marking Zener Voltage Dynamic Temp. coefficient Test current Reverse leakage

at ;?sistance g{ ZenerVoltage current

Iz Iz7 Iz

VzV r;Q ayz 1074/K IzrmA IR uA 3th
BZX84-C2V7 Z12 25...29 75(<100) -9...-4 5 20 1
BZX84-C3 Z13 2.8...3.2 80(=95) -9...-3 5 10 1
BZX84-C3V3 Z14 3.1...35 85(=<95) -8...-3 5 5 1
BZX84-C3V6 Z15 3.4...38 85(=90) -8...-8 5 5 1
BZX84-C3V9 Z16 3.7...41 85(=90) -7...-3 5 3 1
BZX84-C4V3 Z17 4.0...46 80(=90) -6...-1 5 3 1
BZX84-C4V7 Z1 4.4...5.0 50(=80) -5...+2 5 3 2
BZX84-C5V1 Z2 48...54 40 (=60) -3...+4 5 2 2
BZX84-C5V6 Z3 52...6.0 15(=<40) -2...+6 5 1 2
BZX84-C6V2 Z4 5.8...6.6 6(=10) =1...47 5 3 4
BZX84-C6V8 Z5 6.4...7.2 6(<15) +2...+7 5 2 4
BZX84-C7V5 Z6 7.0...7.9 6(<15) +3...+7 5 1 5
BZX84-C8V2 z7 7.7...8.7 6(<15) +4...+7 5 0.7 5
BZX84-C9V1 Z8 85...9.6 6(=15) +5...+8 5 0.5 6
BZX84-C10 29 9.4...10.6 8(=20) +5...+8 5 0.2 7
BZX84-C11 Y1 10.4...11.6 10(=20) +5...+9 5 0.1 8
BZX84-C12 Y2 11.4...12.7 10(=25) +6...+9 5 0.1 8
BZX84-C13 Y3 12.4...141 10(=30) +7...49 5 0.1 8
BZX84-C15 Y4 13.8...15.6 10(=30) +7...49 5 0.05 0.7 Vznom
BZX84-C16 Y5 16.3...171 10(=40) +8...+9.5 5 0.05 0.7 Vznom.
BZX84-C18 Y6 16.8...19.1 10(=45) +8...+9.5 5 0.05 0.7 Vznom.
BZX84-C20 Y7 18.8...21.2 15(=55) +8...+10 5 0.05 0.7 Vznom.
BZX84-C22 Y8 20.8...23.3 20(=59%) +8...+10 5 0.05 0.7 Vznom.
BZX84-C24 Y9 22.8...25.6 25(=70) +8...+10 5 0.05 0.7 Vznom.
BZX84-C27 Y10 25.1...28.9 25(=80) +8...+10 2 0.05 0.7 Vznom.
BZX84-C30 Y11 28...32 30(=80) +8...+10 2 0.05 0.7 Vznom.
BZX84-C33 Y12 31...35 35(=80) +8...+10 2 0.05 0.7 Vznom.
BZX84-C36 Y13 34...38 35(=90) +8...+10 2 0.05 0.7 Vznom.
BZX84-C39 Y14 37...41 40(=130) +10...+12 2 0.05 0.7 Vznom.
BZX84-C43 Y15 40...46 45(=150) +10...+12 2 0.05 0.7 Vznom.
BZX84-C47 Y16 44 ...50 50(=170) +10...+12 2 0.05 0.7 Vznom.
BZX84-C51 Y17 48...54 60(<180) +10...+12 2 0.05 0.7 Vznom.

' Measured with pulses tp = 20 ms.
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BZX84 . ..

Type Zener Voltage" Dynamic Test Zener Voltage Dynamic Test

at resistance current at resistance current

at at

IZT IZT IZT IZT

v,V r;Q Iyr MA v,V ryQ Iy MA
BZX84-C2V7 3.3(3.0...3.6) 25 (< 50) 20 22(19...24) 300 (=< 600) 1
BZX84-C3 3.6(3.3...3.9) 25 (< 50) 20 24((21...27) 325 (=< 600) 1
BZX84-C3V3 39(36...42) 20 (< 40) 20 26(23...29) 350 (= 600) 1
BZX84-C3V6 42(39...45) 20 (=< 40) 20 30(27...3.3) 375 (< 600) 1
BZX84-C3V9 44(41...47) 15 (< 30) 20 32(29...3.5) 400 (= 600) 1
BZX84-C4V3 47 (44 ...51) 15 (< 30) 20 3.6(3.3...4.0) 410 (=< 600) 1
BZX84-C4V7 5.0(45...54) 8 (=< 15) 20 42(3.7...47) 425 (< 500) 1
BZX84-C5V1 54(5.0...5.9) 6 (=< 15) 20 47 (42...53) 400 (< 480) 1
BZX84-C5V6 57(56.2...6.3) 4 (=< 10) 20 54(48...6.0) 80 (=< 400) 1
BZX84-C6V2 6.3(58...6.8) 3(=<6) 20 6.1(56...6.6) 40 (=< 150) 1
BZX84-C6V8 69(64...7.4) 25(=<6) 20 6.7(63...7.2) 30 (< 80) 1
BZX84-C7V5 76(7.0...8.0) 25(<6) 20 74(69...79) 30 (< 80) 1
BZX84-C8Vv2 83(7.7...8.8) 3(=<6) 20 8.1(76...8.7) 40 (=< 80) 1
BZX84-C9V1 9.2(85...97) 4(< 8) 20 9.0(84...9.6) 40 (=< 100) 1
BZX84-C10 10.1 (9.4 ...10.7) 4 (=< 10) 20 9.9(9.3...10.6) 50 (=< 150) 1
BZX84-C11 11.1 (104 ...11.8) 5(=< 10) 20 106 (10.2...11.6) 50 (< 150) 1
BZX84-C12 121 (114 ...12.9) 5(=< 10) 20 119(11.2...12.7) 50 (< 150) 1
BZX84-C13 13.1(125...14.2) 5(=< 15) 20 129 (12.3 ... 14.0) 50 (< 170) 1
BZX84-C15 15.1 (13.9...15.7) 6 (=< 20) 20 14.9 (13.7 ... 15.5) 50 (=< 200) 1
BZX84-C16 16.1 (154 ...17.2) 6 (=< 20) 20 159 (156.2...17.0) 50 (=< 200) 1
BZX84-C18 18.1(16.9...19.2) 6 (=< 20) 20 17.9 (16.7 . .. 19.0) 50 (=< 225) 1
BZX84-C20 20.1(189...214) 7 (< 20) 20 19.9 (18.7...21.1) 60 (< 225) 1
BZX84-C22 22.1(20.9...234) 7 (=< 25) 20 21.9(20.7...23.2) 60 (< 250) 1
BZX84-C24 24.1(229...257) 7 (=< 25) 20 23.9(22.7 ...25.5) 60 (< 250) 1
BZX84-C27 271 (26.2...29.3) 10 (< 45) 10 26.9 (25.0...28.9) 65 (=< 300)2) 0.1
BZX84-C30 30.1(28.1...324) 15 (=< 50) 10 29.9 (27.8...32.0) 70 (< 300)2 0.1
BZX84-C33 33.1(31.1...354) 20 (< 55) 10 32.9 (30.8...35.0) 75 (< 325)2) 0.1
BZX84-C36 36.1(34.1...384) 25 (< 60) 10 35.9(33.8...38.0) 80 (< 350)2 0.1
BZX84-C39 39.1(37.1...415) 25 (=< 70) 10 38.9 (36.7...41.0) 80 (< 350)2) 0.1
BZX84-C43 43.1 (40.1...46.5) 25 (< 80) 10 42.9(39.7 ... 46.0) 85 (< 375)2) 0.1
BZX84-C47 47.1 (44.1 .. .50.5) 30 (=< 90) 10 46.8 (43.7 ...50.0) 85 (< 375)2) 0.1
BZX84-C51 51.1(48.1...54.6) 35 (=< 100) 10 50.8 (47.6...54.0) 85 (< 400)2 0.1

1) Measured with pulses tp = 20 ms.
2) Test current 0.5 mA.
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ZM4729 . .. ZM4764

Silicon Planar Power Zener Diodes

for use in stabilizing and clipping circuits with high power
rating. Standard Zener voltage tolerance is +10 %. Add
suffix “A” for £5 % tolerance. Other tolerances available

upon request.

These diodes are also available in DO-41 case with the type

designation 1N4729 ... 1N4764.

These diodes are delivered taped.
Details see “Taping”.

Absolute Maximum Ratings

Cathode Mark

2?/."‘“‘

)

e — 5*02 —

—f 04

Glass case MELF

Weight approx. 0.25 g
Dimensions in mm

Symbol Value Unit
Zener Current see Table “Characteristics”
Power Dissipation at T,,, = 25 °C Piot 1 w
Junction Temperature T 175 °C
Storage Temperature Range Ts —65to +175 °C
1) Valid provided that electrodes are kept at ambient temperature.
Characteristics at T, = 25 °C

Symbol Min. Typ. Max. Unit
Thermal Resistance Rina - - 1707 K/W
Junction to Ambient Air
Forward Voltage Ve - - 1.2 \
at Il = 200 mA

1) Valid provided that electrodes are kept at ambient temperature.
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ZMA4729 ... ZM4764

Type Nominal Test Maximum Zener impedance" Maximum Surge Maximum
Zener current reverse leakage current current regulator
voltage® current?
at at at at at
Iz7 It Ta=25°C
VvV Izr mA Z7Q Zx Q) Iz« mMA Ig LA VsV lg MA Izw MA

ZM4729 3.6 69 10 400 1.0 100 1 1260 252

ZM4730 3.9 64 9 400 1.0 100 1 1190 234

ZMA731 4.3 58 9 400 1.0 50 1 1070 217

ZMA4732 4.7 53 8 500 1.0 10 1 970 193

ZM4733 5.1 49 7 550 1.0 10 1 890 178

ZM4734 5.6 45 5 600 1.0 10 2 810 162

ZMA4735 6.2 41 2 700 1.0 10 3 730 146

ZM4736 6.8 37 3.5 700 1.0 10 4 660 133

ZMA4737 7.5 34 4.0 700 0.5 10 5 605 121

ZM4738 8.2 31 4.5 700 0.5 10 6 550 110

ZM4739 9.1 28 5.0 700 0.5 10 7 500 100

ZM4740 10 25 7 700 0.25 10 7.6 454 91

ZMAa741 11 23 8 700 0.25 5 8.4 414 83

ZM4742 12 21 9 700 0.25 5 9.1 380 76

ZM4743 13 19 10 700 0.25 5 9.9 344 69

ZM4744 15 17 14 700 0.25 5 11.4 304 61

ZM4745 16 15.5 16 700 0.25 5 12.2 285 57

ZM4746 18 14 20 750 0.25 5 13.7 250 50

ZM4747 20 12.5 22 750 0.25 5 15.2 225 45

ZMA4748 22 11.5 23 750 0.25 5 16.7 205 4

ZM4749 24 10.5 25 750 0.25 5 18.2 190 38

ZM4750 27 9.5 35 750 0.25 5 20.6 170 34

ZM4751 30 8.5 40 1000 0.25 5 22.8 150 30

ZM4752 33 7.5 45 1000 0.25 5 25.1 135 27

ZM4753 36 7.0 50 1000 0.25 5 27.4 125 25

ZM4754 39 6.5 60 1000 0.25 5 29.7 115 23

ZM4755 43 6.0 70 1500 0.25 5 32.7 110 22

ZM4756 47 5.5 80 1500 0.25 5 35.8 95 19

ZM4757 51 5.0 95 1500 0.25 5 38.8 90 18

ZM4758 56 4.5 110 2000 0.25 5 42.6 80 16

ZM4759 62 4.0 125 2000 0.25 5 47 1 70 14

ZM4760 68 3.7 150 2000 0.25 5 51.7 65 13

ZM4761 75 3.3 175 2000 0.25 5 56.0 60 12

ZMA4762 82 3.0 200 3000 0.25 5 62.2 55 11

ZM4763 91 2.8 250 3000 0.25 5 69.2 50 10

ZM4764 100 2.5 350 3000 0.25 5 76.0 45 9

Y The Zener Impedance is derived from the 60 Hz AC voltage which results when an AC current having an RMS value equal
to 10 % of the Zener current (Iz7 or 12«) is superimposed on Iz or Iz«. Zener Impedance is measured at two points to insure
a sharp knee on the breakdown curve and to eliminate unstable units.

2 Valid provided that electrodes are kept at ambient temperature.

% Measured under thermal equilibrium and DC test conditions.
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ZM4729 . .. ZM4764

Ptot
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Admissible power dissipation
versus ambient temperature

Valid provided that electrodes are kept
at ambient temperature
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ZMM1 ... ZMM51

Silicon Planar Zener Diodes

in MiniMELF case especially for automatic insertion. The
Zener voltages are graded according to the international E 24
standard. Smaller voltage tolerances and higher Zener
voltages on request.

These diodes are also available in DO-35 case with the type
designation ZPD1 ... ZPD51.

These diodes are delivered taped.
Details see “Taping”.

Absolute Maximum Ratings

Cathode Mark
wn

- 35£0] =
18

]

—f

+

RE:

0.3t01

5%+

Glass case MiniMELF

Weight approx. 0.05 g
Dimensions in mm

Symbol Value Unit
Zener Current see Table “Characteristics”
Power Dissipation at Tomy, = 25 °C Prot 500" mW
Junction Temperature T 175 °C
Storage Temperature Range Ts —55t0 +175 °C
" Valid provided that electrodes are kept at ambient temperature.
Characteristics at T, = 25°C

Symbol Min. Typ. Max. Unit
Thermal Resistance Rina - - 0.3" K/mW
Junction to Ambient Air

" Valid provided that electrodes are kept at ambient temperature.
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ZMM1 .. . ZMM51

Type Zener Dynamic resistance Temp. coeff. Reverse Admissible Zener current®

voltage " of Zener volt. voltage

at at at at at at at

Iz=5mA #2:215krlr‘|1? ?:11‘(?‘1? Iz=5mA Ir = 100 nA Tamo = 45°C Tamp = 25 °C

VzV Iz r; Q ayz 107%/K Vg V IzmA Iz mA
ZMM1? 0.7..08 6.5 (<8) <50 —26..-23 | - 280 340
ZMM2,7 25..29 75 (<83) <500 -9..-4 - 135 160
ZMM3 28..32 80 (<<95) <500 -9..-3 - 117 140
ZMM3,3 3.1..35 80 (<95) <500 -8..-3 - 109 130
ZMM3,6 3.4..38 80 (<95) <500 -8..-3 - 101 120
ZMM3,9 3.7 ...41 80 (<95) <500 -7..-3 - 92 110
ZMM4,3 40..4.6 80 (<95) <500 —6...—1 - 85 100
ZMM4,7 44..50 70 (<78) <500 -5..+2 - 76 90
ZMMS5,1 48..54 30 (<60) <480 -3..+4 >0.8 67 80
ZMM5,6 52..6.0 10 (<40) <400 —2..+6 >1 59 70
ZMM6,2 58..6.6 4.8 (<10) <200 -1..+7 >2 54 64
ZMM6,8 6.4..7.2 4.5(<8) <150 +2..+7 >3 49 58
ZMM7,5 70..7.9 4 (<7) <50 +3...+7 >5 44 53
ZMMS8,2 7.7..87 4.5 (<7) <50 +4..+7 >6 40 47
ZMM9,1 85...9.6 4.8 (<10) <50 +5...+8 >7 36 43
ZMM10 9.4...10.6 5.2 (<15) <70 +5...+8 >7.5 33 40
ZMM11 104 ...11.6 6 (<20) <70 +5...+9 >8.5 30 36
ZMM12 11.4..12.7 7 (<20) <90 +6...+9 >9 28 32
ZMM13 12.4...141 9 (<25) <110 +7...4+9 >10 25 29
ZMM15 13.8...15.6 11 (<30) <110 +7..+9 >11 23 27
ZMM16 153 ...17.1 13 (<40) <170 +8...+9.5 >12 20 24
ZMM18 16.8...19.1 18 (<50) <170 +8...4+9.5 >14 18 21
ZMM20 18.8...21.2 20 (<50) <220 +8...+10 >15 17 20
ZMM22 20.8...23.3 25 (<55) <220 +8... +10 >17 16 18
ZMM24 22.8...25.6 28 (<80) <220 +8...+10 >18 13 16
ZMM27 25.1...28.9 30 (<80) <250 +8... +10 >20 12 14
ZMM30 28...32 35 (<80) <250 +8...+10 >22.5 10 13
ZMM33 31...35 40 (<80) <250 +8...+10 >25 9 12
ZMM36 34...38 40 (<90) <250 +8...+10 >27 9 11
ZMM39 37 .41 50 (<90) <300 +10... +12 >29 8 10
ZMM43 40 ... 46 60 (<100) <700 +10... +12 >32 7 9.2
ZMM47 44 ...50 70 (<100) <750 +10... +12 >35 6 8.5
ZMM51 48 ... 54 70 (<100) <750 +10... +12 >38 6 7.8

" Tested with pulses t, = 20 ms.
2 Valid provided that electrodes are kept at ambient temperature.
% The ZMM1 is a silicon diode with operation in forward direction. Hence, the index of all parameters should be “F”’

instead of <‘Z*‘. Connect the cathode electrode to the negative pole.
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ZMM1 ... ZMM51

Breakdown characteristics
T; = constant (pulsed)

mA ZMM...
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Breakdown characteristics
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ZMM1 ... ZMM51

Breakdown characteristics
T, = constant (pulsed)

mA ZMM...
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Forward characteristics Admissible power dissipation
versus ambient temperature
Valid provided that electrodes are kept
at ambient temperature.
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ZMM1 ... ZMMb1

Pulse thermal resistance Dynamic resistance
versus pulse duration versus Zener current
Valid provided that the electrodes are kept
at ambient temperature.
K/w ZMM... Q ZMM...
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ZMM1 ... ZMM5A

Dynamic resistance
versus Zener current

Thermal differential resistance

versus Zener voltage

Valid provided that electrodes are kept

at ambient temperature.
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ZMM1 ... ZMM51

Temperature dependence of Zener voltage Change of Zener voltage
versus Zener voltage versus junction temperature
mV/K ZMM... v ZMM...
100 — 9
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Change of Zener voltage Change of Zener voltage from turn-on
versus junction temperature up to the point of thermal equilibrium
versus Zener voltage
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ZMM1 ... ZMM51

Change of Zener voltage from turn-on
up to the point of thermal equilibrium
versus Zener voltage

\" ZMM...
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0 20 40 60 80 100V
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ZMM5225 . . . ZMM5262

Silicon Planar Zener Diodes

Standard Zener voltage tolerance is +20 %. Add suffix “A”
for £10 % tolerance and suffix “B” for +5 % tolerance.
Other tolerances, non standard and higher Zener voltages
upon request.

These diodes are also available in DO-35 case with te type
designation 1N5225 . .. 1N5262.

These diodes are delivered taped.
Details see “Taping”.

Absolute Maximum Ratings

Cathode Mark
3501
piaE
o
. — 4 g'
A
IR
0.3¢0.1
Glass case MiniMELF

Weight approx. 0.13 g
Dimensions in mm

Symbol Value Unit
Zener Current see Table “Characteristics”
Power Dissipationat T, = 75°C Piot 5001 mw
Junction Temperature T 175 °C
Storage Temperature Range Ts —65to +175 °C
1) Valid provided that electrodes are kept at ambient temperature.
Characteristics at T, = 25 °C

Symbol Min. Typ. Max. Unit
Thermal Resistance Rina - - 0.3" K/mW
Junction to Ambient Air
Forward Voltage Ve - - 1.1 \
at I = 200 mA

1) Valid provided that electrodes are kept at ambient temperature.
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ZMMbE225 . . . ZMM5262

Type Nominal Test Maximum Zener impedance” Typical Maximum reverse leakage current Maximum
Zener current tempera- regulator
voltage® ture current?

coefficient
at at at Test voltage
lor [Pas lzx = 0.25mA Suffix A Suffix B
Vo V 121 MA Z7r Q) Za ayz %/K In nA A, VgV Izm MA

ZMM5225 | 3.0 20 29 1600 —0.075 50 0.95 1.0 152

ZMM5226 | 3.3 20 28 1600 —0.070 25 0.95 1.0 138

ZMM5227 | 3.6 20 24 1700 —0.065 15 0.95 1.0 126

ZMM5228 | 3.9 20 23 1900 —0.060 10 0.95 1.0 115

ZMM5229 | 4.3 20 22 2000 —0.055 5 0.95 1.0 106

ZMM5230 | 4.7 20 19 1900 +0.030 5 1.9 2.0 97

ZMM5231 | 5.1 20 17 1600 +0.030 5 1.9 2.0 89

ZMM5232 | 5.6 20 11 1600 +0.038 5 2.9 3.0 81

ZMM5233 | 6.0 20 7 1600 +0.038 5 3.3 3.5 76

ZMM5234 | 6.2 20 7 1000 +0.045 5 3.8 4.0 73

ZMM5235 | 6.8 20 5 750 +0.050 3 4.8 5.0 67

ZMM5236 | 7.5 20 6 500 +0.058 3 5.7 6.0 61

ZMM5237 | 8.2 20 8 500 +0.062 3 6.2 6.5 55

ZMM5238 | 8.7 20 8 600 +0.065 3 6.2 6.5 52

ZMM5239 [ 9.1 20 10 600 +0.068 3 6.7 7.0 50

ZMM5240 | 10 20 17 600 +0.075 3 7.6 8.0 45

ZMM5241 11 20 22 600 +0.076 2 8.0 8.4 41

ZMM5242 | 12 20 30 600 +0.077 1 8.7 9.1 38

ZMM5243 | 13 9.5 13 600 +0.079 0.5 9.4 9.9 35

ZMM5244 | 14 9.0 15 600 +0.082 0.1 9.5 10 32

ZMM5245 | 15 8.5 16 600 +0.082 0.1 10.5 11 30

ZMM5246 16 7.8 17 600 +0.083 0.1 1.4 12 28

ZMM5247 | 17 7.4 19 600 +0.084 0.1 12.4 13 27

ZMM5248 18 7.0 21 600 +0.085 0.1 13.3 14 25

ZMM5249 | 19 6.6 23 600 +0.086 0.1 13.3 14 24

ZMM5250 | 20 6.2 25 600 +0.086 0.1 14.3 15 23

ZMM5251 22 5.6 29 600 +0.087 0.1 16.2 17 21

ZMM5252 | 24 5.2 33 600 +0.087 0.1 17.1 18 19.1

ZMM5253 | 25 5.0 35 600 +0.089 0.1 18.1 19 18.2

ZMM5254 | 27 4.6 41 600 +0.090 0.1 20 21 16.8

ZMM5255 | 28 4.5 44 600 +0.091 0.1 20 21 16.2

ZMM5256 | 30 4.2 49 600 +0.091 0.1 22 23 15.1

ZMM5257 | 33 3.8 58 700 +0.092 0.1 24 25 13.8

ZMM5258 | 36 3.4 70 700 +0.093 0.1 26 27 12.6

ZMM5259 | 39 3.2 80 800 +0.094 0.1 29 30 11.6

ZMM5260 | 43 3.0 93 900 +0.095 0.1 31 33 10.6

ZMM5261 | 47 2.7 105 1000 +0.095 0.1 34 36 9.7

ZMM5262 | 51 2.5 125 1100 +0.096 0.1 37 39 8.9

Y The Zener Impedance is derived from the 60 Hz AC voltage which results when an AC current having an RMS value
equal to 10 % of the Zener current (Izr or 1 ) is superimposed on Izt or Izx. Zener Impedance is measured at two

points to insure a sharp knee on the breakdown curve and to eliminate unstable units.

2 Valid provided that electrodes are kept at ambient temperature.

% Measured under thermal equilibrium and DC test conditions.
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ZMMB225 . . . ZMM5262

Admissible power dissipation
versus ambient temperature

Valid provided that electrodes are kept
at ambient temperature

mW ZMM5225 ...
500 \
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300 \\
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0 100 200°C
— > Tamb
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ZMMb5225 . . . ZMM5262
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ZMU100 . .. ZMU180 (1W)

Silicon Planar Power Zener Diodes

Cathode Mark

for use in stabilizing and clipping circuits with higher power f geos
rating. The Zener voltage are graded according to the inter- 2{‘
national E 12 standard. Smaller voltage tolerances on request. o4
These diodes are also available in DO-41 case with the type Glass case MELF
designation ZPU100 . . . ZPU180.

These diodes are delivered taped. Weight approx. 0.25 g
Details see “Taping”. Dimensions in mm

Absolute Maximum Ratings

Symbol Value Unit
Zener Current see Table “Characteristics”
Power Dissipation at T, = 25 °C Piot 11 w
Junction Temperature T; 175 °C
Storage Temperature Range Ts —55t0 +175 7 °C

1) Valid provided that electrodes are kept at ambient temperature.
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ZMU100 . .. ZMU180 (1W)

Characteristics at T, = 25°C

Symbol Min. Typ. Max. Unit
Thermal Resistance Rina - - 170" K/W
Junction to Ambient Air
" Valid provided that electrodes are kept at ambient temperature
Type Zener Dynamic Temp. coeff. Test Reverse Admissible
voltage? resistance of Zener volt. current voltage Zener current "
at at at at at
Izr I lzr I =05 uA Tamb = 25°C
f=1kHz
VzV r; Q ayz107Y/K I+ mA VeV I, mA
ZMU100 88...110 140 (<300) +9..+13 5 >75 7
ZMU120 107 ... 134 170 (<330) +9...+13 5 >90 6
ZMU150 130... 165 200 (<360) +9...+13 5 >112 5
ZMU180 160 ... 200 220 (<380) +9...+13 5 >134 4

Y Valid provided that electrodes are kept at ambient temperature.
2 Tested with pulses tp = 20 ms.
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ZMU100 . . . ZMU180 (1W)

Breakdown characteristics
T, = constant (pulsed)
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ZMU 100 Tj=25°C
I, ZMU 120
8
ZMU 150
6
ZMU 180
4
2
. J | ) J )
0 50 100 150 200 250V
— V7
Admissible power dissipation Pulse thermal resistance
versus ambient temperature versus pulse duration
Valid provided that electrodes Valid provided that electrodes
are kept at ambient temperature are kept at ambient temperature
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ZMU100 . .. ZMU180 (1W)
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ZMY1...ZMY100 (1W)

Silicon Planar Power Zener Diodes Cathode Mark
for use in stabilizing and clipping circuits with high power rating. f
The Zener voltages are graded according to the international T 248
E 24 standard. Smaller voltage tolerances on request. . #oi.
-— 510.2 ‘.‘ ’
Glass case MELF

These diodes are also available in DO-41 case with the type
designation ZPY1 ... ZPY100. Weight approx. 0.25 g

Dimensions in mm
These diodes are delivered taped.
Details see “Taping”.

Absolute Maximum Ratings

Symbol Value Unit
Zener Current see Table “Characteristics”
Power Dissipation at T,,,, = 25 °C Piot 11) w
Junction Temperature T; 175 °C
Storage Temperature Range Ts —551t0 +175 °C
1) Valid provided that electrodes are kept at ambient temperature.
Characteristics at T,,,, = 25 °C

Symbol Min. Typ. Max. Unit
Thermal Resistance Rina - - 1701) K/W
Junction to Ambient Air

1) Valid provided that electrodes are kept at ambient temperature.
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ZMY1

. ZMY100 (1W)

Type Zener Dynamic Temp. coeff. Test Reverse Admissible
voltage? resistance of Zener volt. current voltage Zener current™
at at at at at
I test I test I test lr = 0.5 uA Tamp =25°C

f=1kHz
Vv,V I ayz 107K I test mA VgV I mA

ZMY1? 0.65...0.75 6.5 (<8) -26... —23 5 - 406

ZMY3,9 3.7..4.1 4(<7) 7. 42 100 - 203

ZMY4,3 40..46 4 (<7) ~7..+43 100 - 182

ZMY4,7 44..50 4 (<7) -7..+4 100 - 165

ZMY5,1 48..54 2 (<5) -6..45 100 >0.7 150

ZMY5,6 52..6.0 1(<2) -3..+5 100 >1.5 135

ZMY6,2 58..6.6 1(<2) -1..+6 100 >2.0 128

ZMY6,8 6.4..7.2 1(<2) 0..+7 100 >3.0 110

ZMY7,5 70..79 1(<2) 0..+7 100 >5.0 100

ZMY8,2 7.7..87 1(<2) +3...+8 100 >6.0 89

ZMY9,1 8.5...9.6 2 (<4) +3..+8 50 >7.0 82

ZMY10 9.4..10.6 2 (<4) +5...+9 50 >7.5 74

ZMY11 104..11.6 3(<7) +5...+10 50 >8.5 66

ZMY12 11.4..12.7 3(<7) +5...+10 50 >9.0 60

ZMY13 12.4 ... 141 4 (<9) +5...+10 50 >10 55

ZMY15 13.8...15.8 4 (<9) +5...+10 50 >11 49

ZMY16 153...171 5(<10) +7 ... +11 25 >12 44

ZMY18 16.8 ... 19.1 5 (<11) +7 ... +11 25 >14 40

ZMY20 18.8..21.2 6 (<12) +7 ... +11 25 >15 36

ZMY22 20.8...23.3 7 (<13) +7 ... +11 25 >17 34

ZMY24 22.8...25.6 8 (<14) +7 ... +12 25 >18 29

ZMY27 25.1...28.9 9 (<15) +7...+12 25 >20 27

ZMY30 28 ...32 10 (<20) +7...+12 25 >22.5 25

ZMY33 31..35 11 (<20) +7 .. +12 25 >25 22

ZMY36 34...38 25 (<60) +7 ... +12 10 >27 20

ZMY39 37 ...41 30 (<60) +8...+12 10 >29 18

ZMY43 40 ... 46 35 (<80) +8...+13 10 >32 17

ZMY47 44 ...50 40 (<80) +8...+13 10 >35 15

ZMY51 48 ... 54 45 (<100) +8...+13 10 >38 14

ZMY56 52 ...60 50 (<100) +8...+13 10 >42 13

ZMY62 58 ... 66 60 (<130) +8...+13 10 >47 11

ZMY68 64..72 65 (<130) +8...+13 10 >51 10

ZMY75 70...79 70 (<160) +8...+13 10 >56 9

ZMY82 77 ...88 80 (<160) +8...+13 10 >61 8

ZMY91 85...96 120 (<250) +9...+13 5 >68 7.5

ZMY100 94 ...106 130 (<250) +9..+13 5 >75 7

" Valid provided that electrodes are kept at ambient temperature.

2 Tested with pulses tp = 20 ms.

% The ZMY1 is a silicon diode operated in forward direction. Hence, the index of all characteristics and maximum ratings
should be “F” instead of “Z”. Connect the cathode terminal to the negative pole.

For devices in glass case MELF with higher Zener voltage but same power dissipation see types ZMU100 ... ZMU180.
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ZMY1 ... ZMY100 (1W)
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ZMY1 ... ZMY100 (1W)

Breakdown characteristics
T; = constant (pulsed)
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versus ambient temperature versus pulse duration
Valid provided that electrodes Valid provided that electrodes
are kept at ambient temperature are kept at ambient temperature
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ZMY1 ... ZMY100 (1W)

Dynamic resistance
versus Zener current
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ZMY1 ... ZMY100 (1W)
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Stabilizer Diodes
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LL1,5...LL5,1

Silicon Stabilizer Diodes

Monolithic integrated analog circuits in MiniMELF case, de-
signed for small power stabilizer and limitation circuits, pro-
viding low dynamic resistance and high-quality stabilization
performance as well as low noise. In the reverse direction,
these devices show the behavior of forward-biased silicon
diodes.

The end of the device marked with the cathode ring is to be
connected:

LL1,5 and LL2 to the negative pole of the supply voltage
LL2,4 ... LL5,1 to the positive pole of the supply voltage

These diodes are also available in DO-35 case with the type
designation ZTE1,5 ... ZTE5,1.

These diodes are delivered taped.
Details see “Taping”.

Absolute Maximum Ratings

Cathode Mark

35501 =
£ 8

- —

| e

Glass case MiniMELF

Weight approx. 0.05 g
Dimensions in mm

Symbol Value Unit
Operating Current see Table “Characteristics”
Inverse Current 2 100 mA
Power Dissipation at Ty, = 25 °C Piot 3001 mw
Junction Temperature T; 150 °C
Storage Temperature Range Ts —55to +150 °C

1) Valid provided that electrodes are kept at ambient temperature.
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LL1,5...LL51
Characteristics at T,,, = 25 °C
Symbol Min. Typ. Max. Unit
Forward Voltage at [ = 10 mA Ve — - 1.1 Vv
Temperature Coefficient of the stabilized voltage
atl, = 5mA LL1,5,LL2 Olyz - —26 - 10-4/K
LL2,4,LL5,1 Olyz - —34 - 10-4/K

Thermal Resistance Riha - — 0.4 K/mW
Junction to Ambient Air
Y Valid provided that electrodes are kept at ambient temperature.
Type Operating Dynamic Permissable

voltage resistance operating current

atl; = mA atly; = mA at Tymp = 25°CY

VyV Iz Q Iz max. mA
LL1,5 1.35...1.55 13 (<20) 120
LL2 20...23 18 (< 30) 120
LL2,4 22...256 14 (< 20) 120
LL2,7 25...29 15 (<20) 105
LL3 28...32 15 (<20) 95
LL3,3 3.1...35 16 (<20) 90
LL3,6 34...38 16 (< 25) 80
LL3,9 3.7...41 17 (< 25) 75
LL4,3 40...46 17 (<25) 65
LL4,7 44...50 18 (<25) 60
LL5,1 48...54 18 (< 25) 55

1) Valid provided that electrodes are kept at ambient temperature.
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LL1,5...LL5,1

Breakdown characteristics
T, = constant (pulsed)
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LL1,5...LL5,1

Admissible power dissipation Dynamic resistance
versus ambient temperature versus operating voltage
Valid provided that electrodes are kept at ambient
temperature.
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Rectifiers
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LZ4001...L.Z4003

Silicon Rectifiers

Nominal current

Repetitive peak reverse voltage

These rectifiers are delivered taped.

1A
50...200 V

Absolute Maximum Ratings

Cathode Mark

R ~2?1.¢‘°"
'

e

na— 5102 — =

0.4

Glass case MELF

Weight approximately 0.25 g
Dimensions in mm

Symbol Value Unit
Repetitive Peak Reverse Voltage LZ4001 VRRM 50 \
LZ4002 VRRM 100 \%
LZ4003 VRRM 200 Vv
Nominal Current with Resistive Load at T, = 25 °C lFav 1 A
Surge Forward Current, Half Cycle 50 Hz, lesm 15 A
starting from T; = 25 °C
Ambient Operating Temperature Range Tamb —65to +175 °C
Storage Temperature Range Ts —65to +175 °C
Characteristics
Symbol Min. Typ. Max. Unit
Forward Voltage Ve - - 1.75 \
atlg=2A,T;=25°C
Leakage Current I - - 5 A
at VRRM! T) =25°C
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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 MULTlcomponents
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) 4547 81 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 79060 62

HERFE
ERERRAR

B U 2l 1 O 4S
P edn s B LR
ik 0797 2078

Hifle 230873 DMFA HX
[4] AL 2790 6062

Hungary

TELCON ELECTRONIC
Frankel Leo Utca 92. 1ll. 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) 7956765

Fax (1) 7971335

India

Krishan C. Arora & Co.
N-122, Greater Kailash-I
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 Italy
Viale Milanofiori, E/5
1-20090 Assago (M)

Tel. (02) 82470.1

Fax (02) 82 426.31

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) 5454 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

Sagitréon

Corazoén 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) 2046454

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 + 394-2059

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

Agens Representatives
Kamniska ulica 20
YU-61000 Ljubljana
Tel. (061) 312744

Fax (061) 320791
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