- S30IAIA ¥IMOd 3F13¥OSIA

~ DISCRETE POWER DEVICES |

QA6




NN Il (el (g
DEVICES

N

et T

RPN Rttt

=R

INTRODUCTION

This databook contains data sheets on the SGS-ATES range of discrete power
devices for professional, industrial and consumer applications.

To permit ease of consultation, this book has been divided into five main sections:
General Information, Germanium Transistors, Germanium Diodes, Silicon Transistors,
and Accessories and Mounting Instructions. The General Information section con-
tains definitions of symbols, and terms used in order to facilitate correct technical
interpretation of the data sheets, as well as an alphanumerical list of types.

The information on each product has been specially presented in order that the
performance of the product can be readily evaluated within any required equipment
design.

An arrow () at left hand side of table indicates parameter which has been modified
since previous data sheet issue.

OTHER SGS-ATES DATABOOKS

Data sheets on the SGS-ATES range of discrete devices and integrated circuits for
professional and consumer applications can be found in the following databooks:

SGS-ATES Professional Databook 1 - Small Signal Discrete Devices
SGS-ATES Professional Databook 2 - Bipolar Digital ICs

SGS-ATES Professional Databook 3 - Linear, MOS & COS/MOS ICs
SGS-ATES Consumer Databook - Transistors & ICs
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1. LETTER SYMBOLS FOR SEMICONDUCTOR DEVICES

(referred to diodes, transistors and linear integrated circuits)

1.1. QUANTITY SYMBOLS

a.

Instantaneous values of current, voltage and power, which vary with time
are represented by the appropriate lower case letter.

Examples: i, v, p

. Maximum (peak), average, d.c. and root-mean-square values are repre-

sented by appropriate upper case letter.

Examples: 1, V, P

1.2. SUBSCRIPTS FOR QUANTITY SYMBOLS

a.

b.

C.

Total values are indicated by upper case subscripts.
Examples: I, ic, Vg, Pc, Pc

Values of varying components are indicated by lower case subscripts.

Examples: i, I, Vg, P P,

To distinguish between maximum (peak), average, d.c. and root-mean-
square values, it is possible to represent maximum and average values
adding the subscripts m or M and respectively av or AV.

Examples: 1., leps leawr lcay

It is possible to represent R.M.S. values by adding the subscripts (rms)
and (RMS)

Examples: I, (rms), lc (RMs)

List of subscripts (for examples see figure 1 and the fundamental symbols
schedule e.)

A a Anode terminal

K, k

I

Cathode terminal

Vi



E, e = Emitter terminal

B, b - = Base terminal

C,c = Collector terminal

Jd,j = Generic terminal

(BR) = Primary break-down

X, x = Specified circuit

M, m = Maximum (peak) value

Min, min = Minimum value

AV, av = Average value

(RMS), (rms) = R.M.S. value

F,f = Forward

R r = As first subscript: Reverse. As second subscript: Repetitive

0,0 = As third subscript: The terminal not mentioned is open
circuited

S, s = As second subscript: Non repetitive. As third subscript:

Short circuit between the terminal not mentioned and the
reference terminal

z = Zener. (Replaces R to indicate the actual zener voltage,
current or power of voltage reference or voltage regulator
diodes)

. Fundamental symbols schedule (meaning of symbol with subscript)

i v p 1 Y P

e istantaneus value of the R.M.S. value of the variable component,

b variable component or (with appropriate supplementary

c subscripts) the maximum or average
value (direct current) of the variable
component

E istantaneus average value (direct current and

B total value without signal) or (with appropriate

c supplementary subscripts) the total

average value (with signal), or the total
maximum value

Vil



collector current

i —
S

f. Examples of the application of the rules:

Figure 1 represents a transistor collector current, consisting of a direct
current and a variable component as a function of time.

I
Ie |
l | IciRMS) ic
I 3 y _
wjihomlJt | time
signa with signal
| Signal e withsignal
fig. 1
I - DC value, no signal
leay - Average total value
lem - Maximum total value
lc(Rms) - R.M.S. total value
leay - Average value of the variable component
l¢ (rms) - RIM.S. value of the variable component
lem - Maximum value of the variable component
ic - Instantaneous total value
i - Instantaneous volue of the variable component

1.3. CONVENTIONS FOR SUBSCRIPT SEOUENCE

a. Currents

For transistor the first subscript indicates the terminal carrying the current
(conventional current flow from the external circuit into the terminal is
positive).

Instead for diodes a forward current (conventional current flow into the

Vil



anode terminal) is represented by the subscript F or f; a reverse current
(conventional current flow out of the anode terminal) is represented by the
subscript R or r.

b. Voltages

For transistors normally, two subscripts are used to indicate the points be-
tween which the voltage is measured. The first subscript indicates one
terminal point and the second the reference terminal.

Where there is no possibility of confusion, the second subscript may be
omitted.

Instead for diodes a forward voltage (anode positive with respect to cath-
ode) is represented by the subscript F or f and a reverse voltage (anode
negative with respect to cathode) by the subscript R or r.

c. Supply voltages
Supply voltages may be indicated by repeating the terminal subscript.

Examples: Vgg, Vee Vag
The reference terminal may then be indicated by a third subscript.
Examples: Vg, Vees Vaace

d. In devices having more than one terminal of the same type, the terminal
subscripts are modified by adding a number following the subscript and
on the same line.

Example: By, ; voltage between second base and emitter

in multiple unit devices, the terminal subscripts are modified by a number
preceding the terminal subscripts:

Example: V,5_,5 Voltage between the base of the first unit and that of the
second one.

1.4. ELECTRICAL PARAMETER SYMBOLS

a. The values of four pole matrix parameters or other resistances, impedances
admittances, etc., inherent in the device, are represented by the lower case
symbol with the appropriate subscripts.

Examples: h;y, Zg, Yoo Dre

Note: The symbol of the capacitances that is represented by the upper case
(C) is an exception to this rule.

b. The four pole matrix parameters of external circuits and of circuits in which
the device forms only a part are represented by the upper case symbols
with the appropriate subscripts.

Examples: H;, Z,, Hg Yy



1.5. SUBSCRIPTS FOR PARAMETER SYMBOLS

a.

The static values of parameters are indicated by upper case subscripts.
Examples: hg, he

Note: The static value is the slope of the line from the origin to the operating
point on the appropriate characteristic curve, i.e. the quotient of the
appropriate electrical quantities at the operating point.

. The small-signal volues of parameters are indicated by lower case sub-

scripts.
Examples: h,, Z.,

The first subscript, in matrix notation identifies the element of the four pole
matrix. '

i (for 11) = input

o (for 22) = output

f (for 21) = forward transfer
r (for 12) = reverse transfer

Examples: V, = h; I, + h.V,
l, =hgl; + h,V,
Notes

1 - The voltage and current symbols in matrix notation are indicated by a
single digit subscript.
The subscript 1 = input; the subscript 2 = output.

2 - The voltages and currents in these equations may be complex quantities.

The second subscript identifies the circuit configuration.
e = common emitter

b = common base

¢ = common collector

j = common terminal, general

Exampleé: (common base)
Iy =VYip Vi + Ve Vi
b=V Vip + Yoo Vab

When the common terminal is understood, the second subscript may be
omitted.

If it is necessary to distinguish between real and imaginary parts of the four
pole parameters, the following notations may be used.

Re(h;) etc... for the real part
Im(h,) etc... for the imaginary part
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2. ALPHABETICAL LIST OF SYMBOLS

B

CCBO

Es/b

hy

e

P
heer/Nees

Bandwidth

Collector-base capacitance (emitter open to a.c. and d.c.)
Distortion

Second breakdown energy (with base-emitter junction reverse
biased)

Frequency

Transition frequency
Voltage gain

Common emitter, small-signal value of the short-circuit forward
current transfer ratio

Common emitter, static value of the forward current transfer ratio
Common emitter, static value of the forward current transfer
Base current matched pair ratio

Turn-on-current

Turn-off-current

Base forward current

Base forward peak current

Base peak current

Base reverse current

Base reverse peak current

Collector current

Collector cut-off current with emitter open

Collector cut-off current with base open

Collector cut-off current with specified resistance between emitter
and base

Collector cut-off current with emitter short-circuited to base

Collector cut-off current with specified reverse voltage between
emitter and base

Collector peak current
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Iy Drain current

le Emitter current

leso Emitter cut-off current with collector open

le Continuous DC forward current

lem Peak forward current

I Continuous DC reverse current

/i Second breakdown collector current (with base-emitter junction
forward biased) _

P, Output power of a specified circuit

Piot Total power dissipation

Res Base dropping resistance

Rge Resistance between base and emitter

Rec Collector dropping resistance

Ree Emitter dropping resistance

R. Load resistance

Rin Thermal resistance

Rih j-amb (Rih j-a) Thermal resistance junction-to-ambient

Rih j-case (Bin .0 Thermal resistance junction-to-case

t Time

Tamb (Ta) Ambient temperature
Tease (To) Case temperature

t Fall time

T, Junction temperature
tos Turn-off-time

t Turn-on-time

on

t, Rise time

t, Storage time

Ty (TS Storage temperature

Ve Base-emitter voltage

Ve (sat) Base-emitter saturation voltage

Xil



V(BR) CBO
V(BR) CEO
V(BR) CER
\

(BR) CES

V(BR) CEV

<

(BR) EBO

(')<ﬁ<
@ o]
o

(o)
m

[a}
m
~

< < < <
O
m
o)

CEO (sus)

<

CER
VCER (sus)

VCE (sat)
VCES

VCEV

VCEV (sus)

VCEX (sus)

Collector-base breakdown voltage with emitter open
Collector-emitter breakdown voltage with base open
Collector-emitter breakdown voltage with specified resistance

Collector-emitter breakdown voltage with emitter short-circuited to
base

Collector-emitter breakdown voltage with specified reverse voltage
between emitter and base

Emitter-base breakdown voltage with collector open

Collector-base voltage

Collector-base voltage with emitter open
Collector-emitter voltage

Knee voltage at specified condition
Collector-emitter voltage with base open
Collector-emitter sustaining voltage with base open

Collector-emitter voltage with specified resistance between emitter
and base

Collector-emitter sustaining voltage with specified resistance between
emitter and base

Collector-emitter saturation voltage
Collector-emitter voltage with emitter short-circuited to base

Collector-emitter voltage with specified reverse voltage between
emitter and base

Collector-emitter sustaining voltage with specified reverse voltage
between emitter and base

Collector-emitter sustaining voltage with specified circuit between
emitter and base

Emitter-base voltage
Emitter-base voltage with collector open

Continuous DC forward voltage
Input voltage of a specified circuit

Continuous DC reverse voltage

Peak reverse voltage

X1



Impedance between base and emitter

Input impedance

Xiv



3. RATING SYSTEMS FOR ELECTRONIC DEVICES

3.1.

3.2.

DEFINITIONS OF TERMS USED

a. Electronic device. An electronic tube or valve, transistor or other semi-
conductor de;vice.
Note: This definition excludes inductors, capacitors, resistors and similar
components.

b. Characteristic. A characteristic is an inherent and measurable property ot
a device. Such a property may be electrical, mechanical, thermal, hydraulic,
electro-magnetic, or nuclear, and can be expressed as a value for stated
or recognized conditions. A characteristic may also be a set of related
values, usually shown in graphical form.

c. Bogey electronic device. An electronic device whose characteristics have
the published nominal values for the type. A bogey electronic device for
any particular application can be obtained by considering only those char-
acteristics which are directly related to the application.

d. Rating. A value which establishes either a limiting capability or a limiting
condition for an electronic device. It is determinated for specified values of
environment and operation, and may be stated in any suitable terms.

Note: Limiting conditions may be either maxima or minima.

e. Rating system. The set of principles upon which ratings are established and
which determins their interpretation.
Note: The rating system indicates the division of responsibility between the
device manufacturer and the circuit designer, with the object of ensuring
that the working conditions do not exceed the ratings.

ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and environmental
conditions applicable to any electronic device of a specified type as defined
by its published data, which should not be exceeded under the worst probable
conditions.

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device, taking no responsibility for equipment variations,
environmental variations, and the effects of changes in operating conditions
due to variations in the characteristics of the device under consideration and
of all other electronic devices in the equipment.

The equipment manufacturer should design so that, initially and throughout
life, no absolute maximum value for the intended service is exceeded with any
device under the worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equipment control adjust-
ment, load variations, signal variation, environmental conditions, and variations
in characteristics of the device under consideration and of all other electronic
devices in the equipment.

XV




3.3. DESIGN - MAXIMUM RATING SYSTEM

Design-maximum ratings are limiting values of operating and environmental
conditions applicable to a bogey electronic device of a specified type as
defined by its published data, and should not be exceeded under the worst
probable conditions.

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device, taking responsibility for the effects of changes in
operating conditions due to variations in the characteristics of the electronic
device under consideration.

The equipment manufacturer should design so that, initially and throughout
life, no design-maximum value for the intended service is exceeded with a
bogey device under the worst probable operating conditions with respect to
supply-voltage variation, equipment component variation, variation in charac-
teristics of all other devices in the equipment, equipment control adjustment,
load variation, signal variation and environmental conditions. :

3.4. DESIGN - CENTRE RATING SYSTEM

Design-centre ratings are limiting values of operating and environmental
conditions applicable to a bogey electronic device of a specified type as
defined type as defined by its published data, and should not be exceeded
under normal conditions.

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device in average applications, taking responsibility for
normal changes in operating conditions due to rated supply-voltage variation,
equipment component variation, equipment control adjustment, load variation,
signal variation, environmental conditions, and variations in the characteristics
of all electronic devices.

The equipment manufacturer should design so that, initially, no design-centre
value for the intended service is exceeded with a bogey electronic device in
equipment operating at the stated normal supply-voltage.

The Absolute Maximum Rating System is commonly used for semiéonductor devices.

XVvi



4. TYPE DESIGNATION CODE

The type number for “discrete” semiconductor devices consists of:
TWO LETTERS FOLLOWED BY A SERIAL NUMBER

The first letter gives information about the material used for the active part of
the devices:

A Material with a band gap of 0.6 to 1.0eV, such as germanium

B Material with a band gap of 1.0 to 1.3eV, such as silicon

C Material with a band gap of 1,3eV and more, such as gallium arsenide
D

R

Material with a band gap of less than 0.6eV, such as indium antimonide

Compound material as employed in Hall generators and photoconductive
cells, such as cadmium-~sulphide, lead-selenide

The second letter indicates the function according with the applications and
the construction:

A Detection diode, switching diode, mixer diode

Variable capacitance diode

Transistor for a.. applications (Rth j~c>15°C/W)

Power transistor for a.f. applications (Rth j-c=15°C/W)

Tunnel diode

Transistor for h.f. applications (Rth j-c>15°C/W)

Multiple of dissimilar devices (1); Miscellaneous

Magnetic sensitive diode; Field probe

Hall generator in an open magnetic circuit, e.g. magnetogram or signal probe
Power transistor for h.f. applications (Rth j-c=15°C/W)

Hall generator in a closed electrically energised magnetic circuit, e.g. Hall
modulator or multiplier

S rXITo0mTmoOO®m

o

Radiation sensitive device
Radiation generating device

Electrically triggered controlling and switching device having a breakdown
characteristic (Rth j-c>15°C/W)

Transistor for switching applications (Rth j-c>>15°C/W)

Electrically, or by means of light, triggered controlling and switching power
device having a breakdown characteristic (Rth j-c=15°C/W)

Power transistor for switching applications (Rth j~c=15°C/W)
Multiplier diode, e.g. varactor, step recovery diode
Rectifying diode, booster diode, efficiency diode

Voltage reference or .voltage regulator diode

I O

w

,.,

N < X c
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1) A multiple device is defined as a combination of similar or dissimilar active
devices, contained in a common encapsulation that cannot be dismantled,
and of which all electrodes of the individual devices are accessible from
the outside.

Multiples of similar devices as well as multiples consisting of a main device
and an auxiliary device are designated according to the code for the discrete
devices described above.

Multiples of dissimilar devices of other nature are designated by the
second letter G.

The serial number is formed by:

Three figures for semiconductor devices which are primarily intended for use
in domestic equipment.

Two figures and a letter (this letter starts back from z through vy, x, etc. bears
no signification).

Version letter

A version letter can be used, for instance, for a diode with up-rated voltage,
for a sub-division of a transistor type in different gain ranges, a low noise
version of an existing transistor and for a diode, transistor, or thyristor with
minor mechanical differences, such as finish of the leads, length of the leads
etc. The letters never have a fixed meaning, the only exception being the
letter R which indicates reverse polarity.

Examples
BC 107 Silicon low power audio frequency transistor primarily intended for

domestic equipment
BUY 46 Silicon power transistor for switching applications in professional

equipment.
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5. ALPHA-NUMERICAL LIST OF TYPES

Type

AD142
AD143
AD262
AD263
AL102
AL103
AL112
AL113
AU106
AU107
AU110
AU111
AU113
AY102
AY106
BD142
BD162
BD163
BD375
BD376
BD377
BD378
BD379
BD380
BD433
BD434
BD425
BD436
BD437
BD438
BD439
BD440
BD441
BD442
BD533
BD534
BD535
BD536
BD527
BD538
BD663
BD675A
BD676A
BD677
BD677A
BD678
BD678A
BD679
BD679A

XIX

Type

BD680

BD680A

BD681

BD682
BDX10/2N3055
BDX11/2N3442
BDX12/2N4347
BDX13/40251
BDX53
BDX53A
BDX53B
BDX53C
BDX54
BDX54A
BDX54B
BDX54C
BDX60/2N3055U
BDX70/2N6098
BDX71/2N6099
BDX72/2N6100
BDX73/2N6101
BDX74/2N6102
BDX75/2N6103
BSS44

BSW67

BSW68
BU100A

BU125

BU125S

BU406

BU407

BUY18S
BUY47

BUY48

BUY49S

BUY68
2N3055/BDX10
2N3055C
2N3055U/BDX60
2N3442/BDX11
2N4347/BDX12
2N6098/BDX70
2N6099/BDX71
2N6100/BDX72
2N6101/BDX73
2N6102/BDX74
2N6103/BDX75
40251/BDX13
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~AD 142
GERMANIUM ALLOY PNP o

AUDIO POWER AMPLIFIER

The AD 142 is a germanium alloy junction PNP transistor in a Jedec TO-3 metal
case. It is designed specifically for use in class A power amplifier and in push-pull
class B amplifiers.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (Iz = 0) -80 V
Vees Collector-emitter voltage (Vge = 0) -80 V
Veso Emitter-base voltage (Ic = 0) -10 V
Ic Collector current -10 A
Ig Base current -3 A
Piot Total power dissipation at T.=55°C 30 W
T, Storage temperature -65 to 100 °C
T; Junction temperature 100 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
10.9 gmx 1.7
e
b \ e 9
Co by
x | x
a8 a | °
. 4.2 T
N |40
26.2m 1.0m=
N = c-oo008/1
(sim. to TO-3)

Supersedes issue dated 3/73 3 3/75




AD 142

THERMAL DATA

Ry j-c Thermal resistance junction-case max 15 °C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) Veg=-05V -0.1| mA
leso Emitter cutoff
current (I = 0) Vgg = -10V -2 mA

Vego  Collector-base
voltage (I = 0) lc =-5mA -80 \Y

Vego  Collector-emitter

voltage (I; = 0) lc = -600 mA -50 \
Veesat) Collector-emitter
saturation voltage le =-5A -0.3 \'
lg = -250 mA
heg DC current gain Gr. 4| 1. =-1A Vee=-2V 30 60 —
Gr.5|lc =-1A Vg=-2V 50 110 —
Gr.6|lc =-1A  Vie=-2V | 100 200| —
e =-5A  Vg=-2V 45 -
hrey/hrE, Matched pair le =-1A  Vg=-2V 14| —
fr Transition frequency le =-05A Vi=-2V 450 kHz




AD 143
GERMANIUM ALLOY PNP

AUDIO POWER AMPLIFIER

The AD 143 is a germanium alloy junction PNP transistor in a Jedec TO-3 metal
case. It is designed specifically for use in class A power amplifiers and in push-puli
class B amplifiers.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (lz = 0) -40 V
Vees Collector-emitter voltage (Vg = 0) -40 V
Vero Emitter-base voltage (I = 0) -0V
Ic Collector current -10 A
Ig Base current -3 A
Prot Total power dissipation at T, = 55°C 30 W
T, Storage temperature -65 to 100 °C
T Junction temperature 100 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
10.9 8mx 117
C
b /1 T e 2
. | x e
s SR S8 : ;
g 8 @ | N
© |
. 42 o
& |40
26.2m3 1.0me
- Cc-00081
(sim. to TO-3)
Supersedes issue dated 3/73 5 3/75



AD 143

THERMAL DATA

Rth j-c

Thermal resistance junction-case

max

1.5

°C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) Veg=-05V -0.11 mA
leso Emitter cutoff
current (I = 0) Veg = =10V -2| mA
Vego  Collector-base
voltage (I = 0) lc =-5mA -40 \'
Vego  Collector-emitter
voltage (I3 = 0) lc =-06A -35 Vv
Veesat) Collector-emitter
saturation voltage le =-5A Il =-250mA -0.3 \
heg DC current gain Gr. 4] 1. =-1A Vg=-2V 30 60| —
Gr.5|lc =-1A Vg=-2V 50 110 —
Gr.6|lc =-1A Ve=-2V 100 200 —
lc =-5A Vg=-2V 45 -
hre,/NFE, Matched pair le =-1A Vg=-2V 14| —
fr Transition frequency lc =-05A Vi=-2V 450 KHz




AD 262
GERMANIUM ALLOY PNP

AUDIO POWER AMPLIFIER

The AD 262 is a germanium alloy junction PNP transistor in a SOT-9 metal case.
It is designed specifically for series and shunt regulators, driver and output stages
and, for use in class A and in class B, audio amplifiers.

The complementary NPN type is the BD 162.

ABSOLUTE MAXIMUM RATINGS

Vero Collector-base voltage (Ig = 0) -85 VvV
Vego (sus) Collector-emitter voltage (Ig = 0) -20 V
Veso Emitter-base voltage (I = 0) -10 V
le Collector current -4 A
Ig Base current -2 A
Piot Total power dissipation at T, =#60°C 10 W
T, Storage temperature -65to 100 °C
Ti Junction temperature 100 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

gmax  10+02

¢ 12005

31£0s
230

¢ 16 max
P14

SOT-9

Supersedes issue dated 3/71 7 2/73



AD 262

THERMAL DATA

Rip j-c Thermal resistance junction-case

max

4

°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (I = 0) Veg= =35V -5{mA
=05V -0.1{mA
leeo Collector cutoff
current (I = 0) Vg = =13V ~-15[ mA
Veso Emitter-base
voltage (I =0) lego= -2 mA -10 \'%
V¢gosus)* Collector-emitter
voltage (lg = 0) Ilc =-06A -20 \'
Veg (sarjx Collector-emitter
- saturation voltage lc =-15A 1 =-0.15A -0.2f VvV
Veec* (") Collector-emitter
knee voltage le =-15A -0.3
Vee* Base-emitter voltage le =-15A Vg=-2V -0.9
hee” DC current gain lc =-15A Vg=-2V | 30 —
lc =-05A Vg=-2V | 40 180 —
fr Transition frequency Ilc =-02A Vg=-2V |200 315 kHz

* Pulsed; pulse duration = 300 ps, duty factor = 1.5%.
(") Choose the characteristic (I, Vcg) passing through the point I = -1.65 A, Vi = -1V

and read the Vi value at I =

-1.5A




AD 263
GERMANIUM ALLOY PNP

AUDIO POWER AMPLIFIER

The AD 263 is a germanium alloy junction PNP transistor in a SOT-9 metal case.
It is designed specifically for series and shunt regulators, driver and output stages
and, for use in class A and in class B, audio amplifiers.

The complementary NPN type is the BD 163.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) -60 V
Veego sus) Collector-emitter voltage (Iz = 0) -40 Vv
Veso Emitter-base voltage (I = 0) -0 Vv
le Collector current -4 A
Ig Base current -2 A
Piot Total power dissipation at T, = 60°C 10 W
Tag Storage temperature -65 to 100 °C
T Junction temperature 100 ©°C
MECHANICAL DATA Dimensions in mm
Collector con_hected to case
18,5208
gmax  1g+oz
3 - £
- ™ ©o| 3
™ o~ g by
SOT-9

Supersedes jssue dated 3/71 9 2/73



AD 263

THERMAL DATA

Rihjcase  Thermal resistance junction-case

max

4

°C/W

ELECTRICAL CHARACTERISTICS (T

case

= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leao Collector cutoff
current (lg = 0) Veg= -60V -5 |mA
: Veg= -05V -0.1 |mA
leeo Collector cutoff
current (lg = 0) Ve = -28V -15| mA
Veso Emitter-base
voltage (Ic = 0) lego= -2 mA -10 v
Veeosus)* Collector-emitter
voltage (I; = 0) lc =-06A -40 \
Ve (satyx Collector-emitter
saturation voltage le =-15A I3 =-015A -02| V
Veek*()) Collector-emitter
knee voltage Ic =-15A -0.3
Vge* Base-emitter voltage lc =-15A Vg=-2V -0.9
heg DC current gain le =-15A Vg=-2V | 20 —
lc =-05A Vg=-2V | 25 180 | —
f; Transition frequency lc =-02A Vi=-2V |200 315 kHz
* Pulsed; pulse duration = 300 ps, duty factor = 1.5%
(") Chose the characteristic (., V) passing through the point Ic = -1.65A, Ve = -1V

and read the Vg value at Ic = -1.5A

10



102
GERMANIUM DIFFUSED GOLLEGTOR PNP

HI-FI HIGH POWER AMPLIFIER

The AL 102 is a germanium diffused-collector, graded-base, PNP transistor in a
Jedec TO-3 metal case. It is particularly indicated for use in output stages of high
fidelity power amplifiers where wide frequency response, linear power gain characte-
ristics and high voltage rating are required.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (lg = 0) -130 V
Vees Collector-emitter voltage (Vg = 0) -130 V
Veso Emitter-base voltage (I = 0) -2 VvV
le Collector current -6 A
lem Collector peak current -10 A
Is Base current -1 A
Py Total power dissipation at T_=55°C 30 W
T, Storage temperature -65 to 100 °C
T; Junction temperature 100 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
10.9 g™ 11,7
t c
b o e — 9
< | 5 e
b = F—'—‘H—‘?—‘—F 5 '
3 8 @ | -
© '
o 42
4.0
26.2m 1.0ma
c-0008/1
(sim. to TO-3)

Supersedes issue dated 2/73 11 3/75



e

THERMAL DATA

Rih j-c Thermal resistance junction-case max 15 °C/W

ELECTRICAL CHARACTERISTICS (T. = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
leao Collector cutoff
current (lg = 0) Veg=-05V -0.1| mA
Veg=-40V -1| mA
leso Emitter cutoff
current (I = 0) Vegg = -2V -7| mA
Vego  Collector-base v
voltage (lz = 0) le =-10mA -130 \"
Veeo  Collector-emitter
voltage (I; = 0) Il =-100mA ~60 Y
Veesat) Collector-emitter
saturation voltage le =-5A -05| V
lg = -250 mA
Vpe(sar) Base-emitter
saturation voltage le =-5A -07 v
lg = -250 mA
hee DC current gain Gr. 4| I. =-1A Vg = -2V 40 70
Gr.5|lc =-1A  Vg=-2V 60 140 —
Gr.6|l. =-1A Vi =-2V | 120 250
hee,/hFE, Matched pair e =-1A  Vg=-2V 14| —
fr Transition frequency lc =-05A Vg=-5V 4 MHz

12



103
GERMANIUM DIFFUSED GOLLEGTOR PNP

HI-FI HIGH POWER AMPLIFIER

The AL 103 is a germanium diffused-collector, graded-base, PNP transistor in a
Jedec TO-3 metal case. It is particularly indicated for use in output stages of high
fidelity power amplifiers where wide frequency response and linear gain characteristics
are required.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (lg = 0) -100 Vv
Vees Collector-emitter voltage (Vg = 0) -100- V
Veso Emitter-base voltage (I = 0) -15 VvV
le Collector current -6 A
lem Collector peak current =10 A
Ig Base current -1 A
Pt Total power dissipation at T_=55°C 30 W
T, Storage temperature -65 to 100 °C
Tj Junction temperature 100 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
10.9 gmx 117
c
b, /1T IX e 2
< | 5 he
o el : :
gl 8l @ | N
< |
N G
26.2m 1.0mex
C-0008/1
(sim.to TO-3)

Supersedes issue dated 2/73 13 3/75



THERMAL DATA

Rth j=c

Thermal resistance junction-case

max

1.5

°C/W

ELECTRICAL CHARACTERISTICS (T. = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (lz = 0) Veg=-05V -0.1| mA
Veg= -40V -1 mA
leso Emitter cutoff
current (I = 0) Vegg = -1.5 -25{ mA
Vego  Collector-base
voltage (I; = 0) lc. =-10mA -100 \
Vego  Collector-emitter
vonage (I = 0) Il = -100 mA -40 \Y
Vae sat) Base-emitter
saturation voltage c =-5A -0.7 \%
lg = -250mA
hee DC current gain Gr. 4 [I. =-1A Vg = -2V 40 70| —
Gr. 5 |Ic =-1A Vg = -2V 60 140| —
Gr.6 |lc =-1A Veg=-2V | 120 250 —
b /hFE; Matched pair lc =-1A  Vg=-2V 14| —
fr Transition frequency le. =-05A Vg=-5V 3 MHz

14



112
GERMANIUM DIFFUSED GOLLEGTOR PNP

HI-FI POWER AMPLIFIER
The AL 112 is a germanium diffused-~collector, graded-base, PNP transistor in a SOT-9

metal case. It is intended for use in output stages of Hi-Fi power amplifiers where
wide frequency response and linear gain characteristics are required.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) -130 V
Vees Collector-emitter voltage (Vg = 0) -130 V
Vego (sus) Collector-emitter voltage (I = 0) -60 V
Veso Emitter-base voltage (I. = 0) -2V
Il Collector current -6 A
lem Collector peak current -10 A
lg Base current -1 A
Piot Total power dissipation at T_=60°C 10 W
T, Storage temperature -65 to 100 °C
Ti Junction temperature ‘ 100 °C

MECHANICAL DATA Dimensions in mm

Collector connected to case

18.5%05

8 ™ qp*oz

¢ 12008

$1461m*

. ¢ 16 max

31205
2320.!
13,4202 -
N _AY
-

SOT-9

Supersedes issue dated 3/71 15 2/73



AL M2

THERMAL DATA

R

th j-c

Thermal resistance junction-case

max 4

°C/W

ELECTRICAL CHARACTERISTICS (T, =25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff
current (I = 0) Veg = =05V -120] nA
Veg = -40V -1] mA
Veg = =130V -10| mA
leso Emitter cutoff
current (Ic = 0) Vgg = -3V -70| mA
Vego"  Collector-base
voltage (I = 0) lc =-10mA ~130 \'
Vo (sus)x Collector-emitter
voltage (Iz = 0) lc =-100mA -60 \
Ve (saty» Collector-emitter
saturation voltage lc =-15A I3 =-015A -0.25| V
Veec* (1) Collector-emitter
knee voltage e =-15A -0.3
Vige* Base-emitter voltage le =-15A Vg=-2V -0.9
hee” DC current gain lc =-500mAVe =-2V | 20 220 —
le =-16A Vi=-2V | 40 -
fr Transition frequency le =-05A Vg=-5V 3 MHz

* Pulsed: pulse duration =

300 ups, duty factor = 1.5%
(") Choose the characteristic (l¢; V) passing through the point

and read the V. value at I. = -1.5A

le=-165A, Ve =1V

16



113

GERMANIUM DIFFUSED COLLECTOR PNP

HI-FI POWER AMPLIFIER

The AL 113 is a germanium diffused-collector, graded base, PNP transistor in a SOT-9
metal case. It is intended for use in output stages of Hi-Fi power amplifiers where
wide frequency response and linear gain characteristics are required.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (lz = 0) -100 V
Vees Collector-emitter voltage (Vg = 0) -100 V
Vero (sus) Collector-emitter voltage (Ig = 0) -40 V
Veso Emitter-base voltage (I = 0) -15 VvV
Ic Collector current -6 A
lem Collector peak current -10 A
Iy Base current -1 A
Piot Total power dissipation at T.=60°C 10 W
T, Storage temperature -65 to 100 °C
T Junction temperature 100 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
8 ™= 10*02
. :
— ™ ol 32
2%02
SOT-9

Supersedes issue dated 3/71 17 2/73




AL 113

THERMAL DATA

R

th j=c

Thermal resistance junction-case

max 4

°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lcgo Collector cutoff
current (I = 0) Veg = =05V -120| HwA
Veg = -40V -1| mA
Veg = =100V -10| mA
leso Emitter cutoff
current (I = 0) Vegg = =15V -25( mA
Vego®  Collector-base
voltage (I = 0) lc =-10mA -100 \"
Vego™ (sus)Collector-emitter
voltage (Iy = 0) lc = -100 mA -40 \Y
Ve*(saty Collector emitter
saturation voltage lc =-15A I3 =-0.15A -025| V
Ve (1) Collector-emitter
knee voltage lc =-15A -0.3
Vae” Base-emitter voltage le =-15A Vg=-2V -09| V
hee” DC current gain lc =-500mAV =-2V | 40 220 —
le =-15A Vg=-2V 50 —
fr Transition frequency le =-05A Vg=-5V 3 MHz

* Pulsed: pulse duration =

300 ps, duty factor =
(') Choose the characteristic (Ic; V) passing through the point

1.5%

and read the V. value at I. =-15A

lc=-165A, Vg =-1V




AU 106
GERMANIUM DIFFUSED GOLLEGTOR PNP

HORIZONTAL LARGE SCREEN TV DEFLECTOR

The AU 106 is a germanium diffused-collector, graded-base, PNP power transistor
in a Jedec TO-3 metal case. It is primarily intended for use as horizontal output
amplifier in high energy systems of picture tubes having deflection angles up to 114°,
anode voltage ratings up to 18 kV and neck diameter up to 28 mm. This transistor
is also suitable for use as high voltage and high speed switch.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (Iz = 0) -320 V
Vees Collector-emitter voltage (Vg = 0). =320 V
Vego" Emitter-base vbltage (I = 0) -2 Vv
lgr Base reverse current 4 A
Igp Base forward current -1t A
le Collector current -10 A
Poc™ Total power dissipation at T, =255°C 5 W
T, Storage temperature -65 to 90 °C
T, Junction temperature 90 °C
* Momentary operation in excess of these values is permissible

** In horizontal output stages

MECHANICAL DATA Dimensions in mm

Collector connected to case

10.9 g 117
C
b /i T e 2
x | x
o = (et 8
3 & 3 ! o
20 4.2
|40
26.2m 1.0ma
c-o00081

(sim. to TO-3)

Supersedes issue dated 12/71 19 3/75



THERMAL DATA

Rth j-c

Thermal resistance junction-case

max

1.5 °C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
lego Collector cutoff
current (I = 0) Veg = -10V -0.2 | mA
Veg = -320V =15 [ mA
leso Emitter cutoff
current (l. = 0) Vegg = -2V -200 | mA
Vet (sat) Collector-emitter
saturation voltage le=-6A lg=-04A -1V
VeE (sat) Base-emitter
saturation voltage lc=-6A lg =-04A 15|V
fr Transition frequency| I =-05A V,=-2V 2 MHz
o Turn-off time le=-6A
lgy =-04A Iz, =25A 0.75 | us

20




107
GERMANIUM DIFFUSED COLLEGTOR PNP

VERTICAL LARGE SCREEN TV DEFLECTOR

The AU 107 is a germanium diffused-collector, graded-base, PNP power transistor
in a Jedec TO-3 metal case. It is primarily intended for use as vertical output amplifier
in high energy deflection systems of large screen television receivers. This transistor
is also suitable for use as high speed switch.

ABSOLUTE MAXIMUM RATINGS

Vero Collector-base voltage (I = 0) -200 V
Vees Collector-emitter voltage (Vg = 0) -200 V
Veso Emitter-base voltage (I = 0) -2 VvV
le Collector current -10 A
lg Base current -1 A
Pyt Total power dissipation at T,=45°C 30 W
T, Storage temperature -65t0 90 °C
T, Junction temperature 90 <C
MECHANICAL DATA Dimensions in mm
Collector connected to case
10.9 gmex 117
+ c
o
b L € ) N
a8 b | -
~d 42
| 40
26.2m 1.0ma=
Cc-0008/1
(sim. to TO-3)

Supersedes issue dated 12/71 21 3/75



AU 107

THERMAL DATA

Rth j-c

Thermal resistance junction-case

max

1.5

°C/W

ELECTRICAL CHARACTERISTICS (T, =25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
leso Collector cutoff
current (I; = 0) Veg = -10V -0.2 [ mA
Veg = -200V -5 | mA
leso Emitter cutoff
current (I = 0) Vgg =2V -200 [ mA
hee DC current gain le =-50mA Vg =-1V| 10 —
le =-07A Vg=-2V| 35 120 | —
fr Transition frequency | | =-05A Ve, =-2V 2 MHz

22



AU 110
GERMANIUM DIFFUSED GOLLECTOR PNP

TV OUTPUT AMPLIFIER

The AU 110 is a germanium diffused -~ collector, graded - base PNP transistor in a
Jedec TO-3 metal case. It is primarily intended for use in horizontal deflection stages

with 90° deflection angle.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) -140 v
Vees Collector-emitter voltage (Vg = 0) -140 v
Vego® Emitter-base voltage (I = 0) -2V
Ic” Collector current -10 A
lg Base current -3 A
- o
P ot Total power dissipation at T, =45 C 3 W
T, Storage temperature -65t0 90 °C
T, Junction temperature 90 °C
* Momentary operation in excess of these values is permissible
MECHANICAL DATA Dimensions in mm
Collector connected to case
10.9 gmx 1.7
c
Q
b . € ) s
L] pebett g ‘
2 e 2 \ ! N
! b 4.2
N ]
26.2m 1.0m
C-0008/1
(sim. tc TO-3)

Supersedes issue dated 12/71 23 3/75



AU 110

THERMAL DATA

Rth j-c

Thermal resistance junction-case

max 1.5

°C/W

ELECTRICAL CHARACTERISTICS (T. = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. [Unit
leso Collector cutoff
current (I; = 0) Vg =-10V -0.2 | mA
Veg = -140V -4 | mA
leso Emitter cutoff
current (I. = 0) Vgg = -2V -200 | mA
Ve sy Collector-emitter
saturation voltage lc = -5A lg =-0.4A 05| Vv
VBE (sat) Base-emitter
saturation voltage lc = -5A Iy =-04A 111 v
tos Turn-off time lc = -5A
lgy =-04A Iz, =2A 2| us

24



m
GERMANIUM DIFFUSED COLLECTOR PNP

HORIZONTAL TV DEFLECTOR

The AU 111 is a germanium diffused-collector, graded-base, PNP transistor in a
Jedec TO-3 metal case. It is primarily intended for use as horizontal output amplifier
in high energy deflection systems for TV receivers. This transistor is also suitable for
“use as high voltage and high speed switch.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) -320 V
Vees Collector-emitter voltage (Vgz = 0) -320 V
Veso™ Emitter-base voltage (I = 0) -2V
lgr Base reverse current 4 A
lge Base forward current -1 A
I Collector current -10 A
Pt Total power dissipation at T.=55°C 5 W
T, Storage temperature -65t0 90 °C
T Junction temperature 90 °C
* Momentary operation in excess of these values is permissible
** in horizontal output stages
MECHANICAL DATA Dimensions in mm
Collector connected to case
10.9 8mx 1.7
Cc
b /o 1] e 2

« | X

| = _é“l;?_—)— f?

a8 ; ! e’

4.2
| 40
26,27 Ll tom
c-000871
(sim. to TO-3)

Supersedes issue dated 12/71 25 3/75



THERMAL DATA

Rih j-c Thermal resistance junction-case max 15 °C/W

ELECTRICAL CHARACTERISTICS (T. = 25° C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. [Unit
leeo Collector cutoff
current (I = 0) Veg =-10V -0.2 | mA
Vg = -320V -15 | mA
leso Emitter cutoff
current (I = 0) Vegg = 2V -200 | mA
Vegsay  Collector-emitter
saturation voltage e =-6A 13 =-04A 1|V
Veesary Base-emitter
saturation voltage lc =-6A I3 =-04A 15V
fr Transition frequency | I =-05A V, =-2V 2 MHz
tos Turn-off time le =-6A
lgy =-04A g, =25A 12| us

26



AU 113
GERMANIUM DIFFUSED GOLLECTOR PNP o

HORIZONTAL TV DEFLECTOR

The AU 113 is a germanium diffused-collector, graded base, power PNP transistor
in a Jedec TO-3 metal case. It is primarily intended for use in horizontal deflection
systems of television receivers using picture tubes with deflection angles up to 110°,
neck diameters up to 20 mm, and anode voltages up to 12 kV.

ABSOLUTFE MAXIMUM RATINGS

Veso Collector-base voltage (Iz = 0) -250 VvV
Vees Collector-emitter voltage (Vg = 0) -250 V
Vego*  Emitter-base voltage (I = 0) 20V
lsrm Base reverse peak current 4 A
leEm Base forward peak current -1 A
lem Collector peak current -10 A
Piot®” Total power dissipation at T_=55°C 5 W
T, Storage temperature -65t0 90 °C
T Junction temperature 90 °C
*  Momentary operation in excess of these values is permissible
** In horizontal output stages
MECHANICAL DATA Dimensions in mm
Collector connected to case
10.9 gmx 1.7
t c
b L € 2
H o et
B @ [ N
~d 42
|40
26.27 ol 0™
c-00081
(sim. to TO-3)

Supersedes issue dated 12/71 27 3/75



AU

THERMAL DATA

R

th j-c

Thermal resistance junction-case

max 1.5

°C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. (Unit
leso Collector cutoff
current (I = 0) Vg = -10V -0.2 [mA
Veg = 250V -15 | mA
lego Emitter cutoff
current (I = 0) Veg =2V -200 |mA
Vee (say  Collector-emitter
saturation voltage lc=-5A lg =-04A -08 | Vv
Vee (saty  Base-emitter
saturation voltage le =-6A lg = -0.4A 1.4V
tos Turn-off time le=-5A
lg; =-04A Iz, =25A 15 | us

28
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AY 102
GERMANIUM DIFFUSED DIODE |

HIGH VOLTAGE TV DAMPER DIODE
The AY 102 is a diffused germanium diode in a Jedec TO-3 metal case. It is parti-

cularly designed as damper diode in horizontal TV deflection stages coupled with
AU 106, AU 112 and AU 111 transistors.

ABSOLUTE MAXIMUM RATINGS

Viem Peak reverse voltage 320 V
Ve Reverse voltage 60 V
—> ey Peak forward current (repetitive) 10 A
le Forward current 7 A
T, Storage temperature -65t0 90 °C
T; Junction temperature 90 °C
MECHANICAL DATA Dimensions in mm
10.9 8mx 11,7
a I
[ o
k || " s
x N : 5 2
E”, - -+ _jl:#_}— 58
al 8 g‘ -
h 4.2
\Y~ | 4.0
26.27 ¢ 1‘9—0009/2

(sim. to TO-3) -

Supersedes issue dated 2/73 31 3/75



AY 102

ELECTRICAL CHARACTERISTICS (T. = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
Vem Peak reverse voltage I =1mA 320 \%
Va Reverse voltage lp =03mA 175 \%
I Reverse current Ve=10V 150 | pA
Ve Forward voltage e =7A 07 077| V

32




GERMANIUM DIFFUSED DIODE

106

TV BOOSTER DIODE

The AY 106 is a germanium diffused diode, in a Jedec TO-3 metal case. It is primarily
intended as booster diode in horizontal deflection systems of television receivers using
picture tubes with deflection angles up to 110°, neck diameters up to 20 mm and

anode voltages up to 12 kV.

ABSOLUTE MAXIMUM RATINGS

Vem Peak reverse 'voltage
Vi Continuos reverse voltage
—> ey Peak forward current (repetitive)
le Average forward current
T, Storage temperature
T. Junction temperature

200

60

10

7
-65t0 90
Q0 °

O0»r >» <<

MECHANICAL DATA

10.9
a
an
AV 74
k |
3 AL oo
b o R
3 &2
y D 4.2
N 4.0
26.2max

Supersedes issue dated 2/73 33

gmax

Dimensions in mm

1.7

¢\ 20max

-

$1.0
T

1.0max

€-0005/2

(sim. to TO-3)

3/75




AV 106

ELECTRICAL CHARACTERISTICS (T, =25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
Vem Peak reverse voltage Ik =1mA 200 \
Ve Forward voltage I =T7A 077 |V
Ig Reverse current Ve =10V 150 |pA
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SILICON TRANSISTORS
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| BD 142
SILIGCON HOMETAXIAL* NPN

AUDIO POWER AMPLIFIER

The BD 142 is a single diffused « hometaxial » silicon NPN transistor in a Jedec TO-3
metal case. It is intended for a wide variety of intermediate and high power applica-

tions and particularly used as audio power amplifier.
* Hometaxial types employ a structure in which the base region has homogeneous

resistivity silicon material in the axial direction (emitter-to-collector).

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (I = 0) 5 V
Veeo Collector-emitter voltage (lz = 0) 45 vV
Veey Collector-emitter voitage (Vg = -1.5V) 50 V
Veso Emitter-base voltage (I = 0) 7V
I Collector current 15 A
Ig Base current 7 A
P oot Total power dissipation at T, =25°C 17 W
T, Storage temperature -65 to 200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
10.9 gmx 1.7
L C
o /1 T e 2
. | , e
JHnCEE. G -
g8 = | N
© '
. 4.2 T
N |40
26.2m 1.0mx
= c-0008/1
(sim. to TO-3)

Supersedes issue dated 2/73 37 3/75



- BD 142

THERMAL DATA

Rth j-c

Thermal resistance junction-case

max

15

°C/W

ELECTRICAL CHARACTERISTICS (T. = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leev Collector cutoff current { Ve = 40V 2| mA
leso Emitter cutoff

current (I, = 0) Vegg =7V 1|mA
Veego®  Collector-emitter
voltage (lg = 0) lc = 200mA 45 \Y
Veg (sat)* Collector-emitter
saturation voltage lc =4A lg = 400 mA 1.1 V
Veey®  Collector-emitter
voltage (Vg = -1.5V) lc =100 mA 50
Vg™ Base-emitter voltage le =4A Veeg=4V 1.5
—>| hg* DC current gain Gr. 4| |l =500mA V=4V 20 50| —
Gr. 5] 1. =500mA V=4V 35 75| —
Gr.6|l. =500mA V=4V 60 145 —
Gr. 7)1l =500mA V=4V 120 250 —
lc =4A Veg=4V 12 35 160| —
hrey/hFE, Matched pair lc =500mA V=4V 16| —
fr Transition frequency le =5800mA V=4V 1.3 MHz
d S Second breakdown Ve =39V 3 A
collector current
* Pulsed: pulse duration = 300 ps, duty factor = 1.5%

** Pulsed: 1s non repetitive pulse
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BD 142

Typical DC transconductance

Typical output characteristics
I G-0159 | G-015%
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' BD 142

Transition frequency Rating chart
f]' G~-0158/1 Pln| G-0160
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V1 Vee =4V
. 150
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4
/
s L 100
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N\
R(h j-c
05 \ 50
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0% 107 1 I (A) ! c
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SILIGON HOMETAXIAL* NPN

BD 162

AUDIO

POWER AMPLIFIER

The BD 162 is a silicon "Hometaxial” NPN transistor in a SOT-9 metal case. It is
suitable for power switching circuits, series and shunt regulators, driver and output
stages and for use in class A and class B audio amplifiers.

The complementary PNP type is the AD 262.

* Hometaxial types employ a structure in which the base region has homogeneous
resistivity silicon material in the axial direction (emitter-to-collector).

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Iz = 0) 40 V
Veeo (sus) Collector-emitter voltage (lg = 0) 20 V
Vero Emitter-base voltage (Ic = 0) 7V
Ic Collector current 4 A
lg Base current 2 A
P Total power dissipation at T_=60°C 23 W
T, Storage temperature -65 to 200 °C
T, Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
emax ]040.2
. b
= R el I
.| ©
2%02

T c-0005 SOT‘Q
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BD 162

THERMAL DATA

R

th j-c Thermal resistance junction-case

max 6

°C/W

ELECTRICAL CHARACTERISTICS (T. = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (Il = 0) Vg =40V 1| mA
Veg =40V T, =150°C 5| mA
lceo Collector cutoff
current (I = 0) Vg =20V 25| mA
Vego ~ Emitter base
voltage (I = 0) le =1mA 7 v
Vceo(susprCollector-emitter
voltage (I; = 0) lc =100mA 20 \
Ve (saCollector-emitter
saturation voltage lg =015A 1. =15A 05| Vv
Veec™(') Collector-emitter
knee voltage le =15A 0.3
Vee* Base-emitter voltage le =15A V=2V 1.2
hee* DC current gain le =500mMA Ve =2V 40 180| —
le. =15A V=2V 30 —
fr Transition frequency le =02A V=4V 08 1.75 MHz

* Pulsed; pulse duration = 300 us, duty factor = 1.5%
(') Choose the characteristic (Ic, V) passing through the point I = 1.65A, Ve =1V
and read the V¢ value at I =1.5A
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‘BD 163
SILIGON HOMETAXIAL* NPN

AUDIO POWER AMPLIFIER

The BD 163 is a silicon "Hometaxial” NPN transistor in a SOT-9 metal case. It is
suitable for power switching circuits, series and shunt regulators. driver and output
stages and for use in class A and class B audio amplifiers.

The complementary PNP type is the AD 263.

* Hometaxial types employ a structure in which the base region has homogeneous
resistivity silicon material in the axial direction (emitter-to--collector).

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I; = 0) 60 V
Vego (sus) Collector-emitter voltage (Iz = 0) 40 Vv
Veso Emitter-base voltage (- = 0) 7V
Ic Collector current 4 A
lg Base current 2 A
Piot Total power dissipation at T, ., =860°C 23 W
T Storage temperature -65 to 200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

" 18.5%05

gmax  10+02
— o
g
S
+
F ©
al = x
5 €
alg A
i
=l Q e 3
©| ©
2%02
€-0005

SOT-9
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'BD 163

THERMAL DATA

R Thermal resistance junction-case max 6 °C/W

th j-case

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
leso Collector cutoff
current (I = 0) Vg =60V 1{mA
Veg =60V T, = 150°C 5| mA
leeo Collector cutoff
current (I3 = 0) Vg =50V 25(mA
Veso ~ Emitter base
voltage (I = 0) le =1mA 7 \
Vo (sus)*Collector-emitter
voltage (I = 0) lc =100mA 40 \'
Veek'(') Collector-emitter
knee voltage lc =15A 0.3 \
Ve (satyxCollector-emitter
saturation voltage le =15A 13 =015A 05|V
Vge* Base-emitter voltage le =15A V=2V 1.2
hee” DC current gain lc =05A V=2V 25 180 —
lc =15A V=2V 20 —
fr Transition frequency le =02A V=4V 08 1.75 MHz

* Pulsed; pulse duration = 300 ps, duty factor = 1.5%
(") Choose the characteristic (I, V) passing through the point Io = 1.65A, Vg =1V
and read the V¢ value at I = 1.5A
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SILICON PLANAR NPN

BD 375
BD 377
BD 379

PRELIMINARY DATA

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS

The BD 375, BD 377 and BD 379 are silicon planar epitaxial NPN power transistors in
Jedec TO-126 plastic package, intended for use in medium power linear and switching

applications.

The complementary PNP types are respectively the BD 376, BD 378 and BD 380.

ABSOLUTE MAXIMUM RATINGS

BD 375 | BD 377 | BD 379

Veeo Collector-base voltage (lg = 0)
Vceo Collector-emitter voltage (lg = 0)
Vego Emitter-base voltage (Ic = 0)

le Collector current
- lem Collector peak current (repetitive)
1g Base current
Piot Total power dissipation at T,se <25 °C
Tstg Storage temperature
T; Junction temperature

50V 75V 100 vV
45V 60V 80V
5V
2A
3A
1A
25W
-55 to 1560 °C
150 °C

MECHANICAL DATA

_Accessories available:-lock washer NRO26E. insulating bush DFO2A
Torque on nut: min. 4 kgem: max. 6 kgem. 2‘7'“;
s

1

Q.gmar

£ {1) Within this region the cross=section of .the leads. is;uhcnn;rolled. . :

Supersedes issue dated 3/74 45
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THERMAL DATA

Rih jcase  Thermal resistance junction-case max 5 °C/W
th j-amp  Thermal resistance junction-ambient max 100 °C/W
ELECTRICAL CHARACTERISTICS (T = 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff
current (lg = 0) for BD 375
Veg= 45V 2| LA
Veg= 45V Tcase= 150°C 10| MA
for BD 377
Vceg= 60V 2| A
Vcg= 60V Tease= 150°C 10| A
for BD 379
Veg= 80V 2| uA
Vcg= 80V Tease= 150°C 10| HA
lego Emitter cutoff
current (Ic = 0) Vegg=5V 100| MA
Veeo Collector-base
voltage (lg=0) Ilc =100 uA
for BD 375 50 \
for BD 377 75 \
for BD 379 100 \%
Vceosus) Collector-emitter
sustaining voltage lc =100 mA
(lg=0 for BD 375 |45 \
for BD 377 |60 \
for BD379 |80 Y
Vceayy Collector-emitter
saturation voltage lc =1A Ig =0.1A 1V
Vge Base-emitter voltage le =1A Vce=2V 1.5 V
hee DC current gain Gr. 6| lc =0.15A Vcg=2V 40 100 —
Gr. 10| Ic =0.156A V=2V 63 160 —
Gr. 16| lc =0.156A V=2V 100 250| —
Gr.25| lc =0.16A V=2V 150 375 —
IC =1A VCE= 2V 20 -
ton Turn-on time lc =05A Ig; =0.056A 50 ns
toff Turn-off time lc =0.5A
'Bl=_|82=0'05A 500 ns
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BD 375

BD 377
BD 379
Safe operating areas
G-11851
IC 8
(A) s
4
Ic MAX (CONTINUOUS)
2 \
1 N
8 Is/bLlMITED‘7
S\
6 N
«
4
2 \
N
N
10!
¢ VCEO MAX = BD 375
¢ Vceo MAX =-BD377 [ [N
Veeo MAX = BD379 | [N
2 ~—
N_\i~
10-2
2 4 6 8 2 4 6 8 2 4 6 8

10" 1 10 Veg (W)
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Veelsat)

G-183n . . .
Typical collector-emitter saturation

i il
V) Ilhl &I voltage
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Test circuit for measurement of switching times, with waveforms

Vgg=-10V Vee=30V
o
. ‘s ---1=-~—-—-T %00
Output to Qutput to o \ .
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o— -
—_L “lgg ~-- - emmemmmmm - oo -~ -
SpF | P
390 100 c 90%,
o—] o SIVC TuT \
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1 !
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—{ 3}
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O
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.||_
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BD 376
BD 378

SILICON PLANAR PNP BD 380

PRELIMINARY DATA

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS

The BD 376, BD 378 and BD 380 are silicon planar epitaxial PNP power transistors
in Jedec TO-126 plastic package, intended for use in medium power linear and switching
applications.

The complementary NPN types are respectively the BD 375, BD 377 and BD 379.

ABSOLUTE MAXIMUM RATINGS BD 376 |BD 378 | BD 380
Vceeo Collector-base voltage (Ig = 0) -0V [ -75V |-100V
Vceo Collector-emitter voltage (Ig = 0) -45Vv | -60V -80 V.
Veso Emitter-base voltage (Ic = 0) -5V
lc Collector current -2A

- lem Collector peak current (repetitive) -3A
Ig Base current -1A
Piot Total power dissipation at T, <25 °C 25 W
Tstg Storage temperature -55 to 150 °C
T; Junction temperature 150 °C

MECHANICAL DATA Dimensions in mm

Accessories available: lock washer NROZBE, insulating bush 5F02A
- Torque oy nut: min. 4 kgem; max. 6 kgem.

ymas 7gmax
el
| | ;
w
w
7 — e Sati
L4
¢ 3
i Lld
T .
X i .=
IR B A
R
€ ! ™
bl f e
et M—p
: e :
ggmax 12 22 . Goosy:
24
05 ’

T ro-nssorsa

(1) Within this region the cross-section of the leads is uncontrolled. :
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THERMAL DATA

Rin jcase ~ Thermal resistance junction-case max 5 °C/W
Rin j-amb  Thermal resistance junction-ambient max 100 °C/W
ELECTRICAL CHARACTERISTICS (T.= 25 °C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff
current (Ig = 0) for BD 376
Veg= -45V -2| uA
Veg=-45V T = 150°C -10| MA |
for BD 378
Vceg=-60V -2| MA
Veg=-60V T = 150°C -10] MA
for BD 380
Vcg=-80V -2| MA
Veg=-80V T = 150°C -10| MA
leso Emitter cutoff
current (Ic=0) Vegg=-5V -100| uA
Veso Collector-base
voltage (lg = 0) Ic =-100 uA
for BD376 |-50 \
forBD 378 |-75 \
forBD 380 |-100 \Y
Vceosus) Collector-emitter
_sustaining voltage lc =-100 mA
(lg =0) for BD 376 |-45 \
for BD 378 |-60 \
for BD 380 |-80 \
Veegay — Collector-emitter
saturation voltage lc =-1A lg =-0.1A -1V
Vge Base-emitter voltage Ilc =-1A Vee=-2V -1.5| V
hee DC currentgain Gr. 6|1lc =-0.15A Vcg=-2V 40 100| -
Gr. 10| Ic =-0.15A Vcg=-2V 63 160| —
Gr. 16| I =-0.15A V g=-2V 100 250f —
Gr.25( I =-0.15A Vcg=-2V 150 375 -
'C :-1A VCE= —2V 20 -
ton Turn-on time lc =-0.5A Iz, =-0.05A 75 ns
Tott Turn-off time lc =-0.5A
lg; =-lg,=-0.05A 500 ns




BD 376

BD 378
BD 380
Safe operating areas
G-1181/2
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4
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. C-179h . 3
Veg(sat) T ] T Typical collector-emitter saturation
() m | voltage
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Test circuit for measurement of switching times, with waveforms

Vag=10V Vee= =30V

gy =--=-- o
QOutput to o %
600  oscilloscope o 10% U
“Channel B” \f

Output to
oscilloscope 150Q2
“Channel A"

SHF 390

O _—
Input from pulse generator
Pulse duration = 20 ps
Pulse rep freq=10kHz
t,=10

© _L 5-0556

100
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SILICON EPITAXIAL-BASE NPN

BD 433
BD 435

PRELIMINARY DATA

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS

The BD 433 and BD 435 are silicon epitaxial-base NPN power transistors in Jedec TO-126
plastic package, intended for use in medium power linear and switching applications.

The BD 433 is especially suitable for use in output stages of car radios.

The complementary PNP types are respectively the BD 434 and BD 436.

ABSOLUTE MAXIMUM RATINGS BD 433 | BD 435
Vcgo  Collector-base voltage (Ig = 0) 22V 32V
Vees  Collector-emitter voltage (Vgg = 0) 22V 32V
Veceo Collector-emitter voltage (Ilg = 0) 2V 32V
Veso Emitter-base voltage (Ic = 0) 5V

le Collector current 4A

lem Collector peak current (t <10 ms) 7A

Ig Base current 1A

Piot Total power dissipation at Teyse < 25 °C 36W

Tstg Storage temperature -55 to 150 °C
T; Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm

Accessories available: lock washer NRO26E, insulating bush DFOZA‘

Torque on nut: min, 4 kgecm; max. 6 kgem.

|
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{1) Within this region the cross-section of the leads is uncontrolled., ..

Supersedes issue dated 12/74

27max

fam

I | PL_A2

53

w

7.8 max

Lelad

8
e

1.gmax

‘le,l.“ -

44

ey L g

15670

CO081T. - :

TO-126(SOT32) -

2/75



THERMAL DATA

Rin j-case  Thermal resistance junction-case max 3.5 °C/W
Rtnh j.amp  Thermal resistance junction-ambient max 100 °C/W

ELECTRICAL CHARACTERISTICS (T,s.= 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit

lceo Collector cutoff
current (Ig =0) for BD 433 Veg =22V 100 | nA
for BD 435 Veg = 32V 100 MA

lces Collector cutoff
current (Vgg = 0) for BD 433 Ve =22V 100 | uA
for BD 435 Vee =32V 100 | MA

lego Emitter cutoff

current (Ic = 0) Vgg =5V 11 mA

Vceo (sus) Collector-emitter

sustaining voltage lc =100 mA
(lg =0) forBD 433 |22 \"
forBD 435 |32 \%
Ve © Collector-emitter
saturation voltage lc =2A Ig =0.2A 05| V
Vge*/** Base-emitter voltage lc =10mA Vg =5V 0.58 \%
Ic =2A Veg =1V 11| Vv
heg* DC current gain lc =10mA Ve =5V |40 -
lc =500mA Vgg =1V |85 -
Ic =2A VCE =1V 50 -
heg:/hees Matched pair lc =[500 mA| Ve =[1V| 14| —
fr Transition frequency lc =250 mA Ve =1V 3 MHz

* Pulsed, pulse duration = 300 us, duty cycle = 1.5%
** Vgg decreases by typ. 2.3 mV/°C with increasing of temperature
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BD 433
BD 435

Typical DC transconductance Typical DC normalized current gain
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Typical collector-emitter saturation Safe operating areas
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APPLICATION INFORMATION
Typical application circuit for 14.4 V,6.5 W, 2 to 42 car-radio audio amplifier

R3 10kQ 14mH
Ml - 2 o—"Y Y\ O

Lo =
1000 uF

100uF 15V

I15v

v; Ci
1000 uF
) 1 1BV
0.JuF
RL=2to4 Q
O—
5-0293/1
* Mounted on heatsink having Rip < 16 °C/W
Typical performance (V, = 14.4V)
P, Output power at d =10% with R_ =4Q =65 W
with R, =2Q >12 W
Vi Input voltage forP, = 5W with R_ =48 24 mVv
with R =29 20 mV
Z Input impedance 20 kQ
lg Output transistors auiescent drain current 10 mA
lg BD 376 drain current 80 mA
lq Total drain current atP, =6.5W 660 mA
B -3 dB frequency response atP, =3 W 100 to 8000 Hz

Continuous stable operation is ensured up to an ambient temperature of 60 °C.
The amplifier is overdrive proof and short-circuit proof.
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BD 434

SILICON EPITAXIAL-BASE PNP BD 436

PRELIMINARY DATA

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS

The BD 434 and BD 436 are silicon epitaxial-base PNP power transistors in Jedec TO-126
plastic package, intended for use in medium power linear and switching applications.

The BD 434 is especially suitable for use in output stages of car radios.

The complementary NPN types are respectively the BD 433 and BD 435.

{1) Within this reaion the cross-section of the léads is uncontralied: :

ABSOLUTE MAXIMUM RATINGS BD 434 | BD 436
Vceego  Collector-base voltage (I = 0) -22V -32V
Vces  Collector-emitter voltage (Vgg = 0) -22V =32V
Vceo Collector-emitter voltage (g = 0) =22V | -32vV
Vego  Emitter-base voltage (Ic = 0) -5V
lc Collector current -4 A
lem Collector peak current (t < 10 ms) -7A
lg Base current -TA
Piot Total power dissipation at T¢aee < 25°C 3B6W
Tetg Storage temperature -55 to 150 °C
T; Junction temperature ) 150 °C
MECHANICAL DATA Dimensions in mm
Accessories available: Jock washer NRO26E, insulating bush DFO2A
Torque on nut: min. 4 kgem: max. 6 kgem. 29mas 7gmax
| "
IR 82 &l i
ST RS I S
LTI [
| e
€ <
| l 1 R
IR £
. l e ll B
Qgmar 12 . 22] LEORME: .
e el TO-126(SOT32)
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'BD'4’35 i

THERMAL DATA

Ri¢n jcase Thermal resistance junction-case
Rtnh j_amb Thermal resistance junction-ambient

max 3.5
max 100

°C/W
°c/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff
current (lg =0) forBD434 Vg =-22V -100| pA
forBD 436 Vg =-32V -100 | MA
lces Collector cutoff
current (Vgg = 0) forBD 434 Vg =-22V -100| uA
forBD 436 Vg =-32V -100| pA
leso Emitter cutoff
current (lc =0) Vegg = -5V -1 mA
Vceo sus  COllector-emitter -
sustaining voltage lc =-100mA
(lg =0) for BD 434 {-22 \Y
for BD 436 '|{-32 \
Vce @ty Collector-emitter
saturation voltage lc =-2A lg =-0.2A -05 | V
Vge */** Base-emitter voltage | lc =-10mA Vg =-5V -0.58 v
'C =-2A VCE=—1V -1.1 \",
hee DC current gain lc =-10mA Ve =-5V |40 -
lc =-500mA Vce=-1V |85 -
Ic =-2A VCE =-1V |50 -
heel /ees’ Matched pair Ic =|500mA| Ve =11V 14| —
fr Transition frequency | Ic =-260mA Vg =-1V | 3 MHz

* Pulsed: pulse duration = 300 Ms, duty cycle = 1.6%
**|V gg|drecreases by typ.|2.3 mV/°C| with increasing of temperature
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BD 434
BD 436

Typical DC transconductance
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Typical collector-emitter saturation

voltage
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Typical DC normalized current gain
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APPLICATION INFORMATION
Typical application circuit for 14.4V, 6.5.W, 2 to 492 car~-radio audio amplifier

R3 10kQ 14 mH

L c7 A
1000uF

lfa QL %
\a /80433
1000 uF
‘C5”| 1BV
]
Q5 *
80434 RL=2to4Q
O
- $-0293/1
% Mounted on heatsink having Rty < 16 °C/W
TYPICAL PERFORMANCE (V; = 14.4V)
P, Output power at d =10% with R_ =48 = 65 W
with R_ =28 = 12 W
Vv, Input voltage for Po = BW with R, =48 24 mv
with R =28 20 mVv
Z, Input impedance 20 kQ
lg Output transistors quiescent drain current 10 mA
lq BD 376 drain current 80 mA
lg Total drain current at P, =6.5W 660 mA
B -3 dB frequency response atP, =3 W 100 to 8000 Hz

Continuous stable operation is ensured up to an ambient temperature of 60°C,
The amplifier is overdrive proof and short-circuit proof.
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BD 437
BD 439

SILICON EPITAXIAL-BASE NPN BD 441

PRELIMINARY DATA

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS

The BD 437, BD 439 and BD 441 are silicon epitaxial-base NPN power transistors in Jedec
TO-126 plastic package,intended for use in medium power linear and switching applications.
The complementary PNP types are respectively the BD 438, BD 440, BD 442.

ABSOLUTE MAXIMUM RATINGS BD 437 l BD 439| BD 441
Vcgo  Collector-base voltage (1= 0) 45V 60 V 80V
Vces  Collector-emitter voltage (Vgg = 0) 45V 60 V 80 V
Vceo  Collector-emitter voltage (Ig = 0) 45V 60 V 80 V
Veso Emitter-base voltage (Ic = 0) 5V

lc Collector current 4 A

lem Collector peak current (t < 10 ms) 7A

g Base current TA

Piot Total power dissipation at T ;e < 25°C 36 W

Teq Storage temperature -565 to 150 °C

T, Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm

Accessories available:lock washer NROZ6E, insulating bush DFO2A
Torque on nut: min 4 kgem; max. 6 kgem.

29mas 7gman
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(1) Within this region the-cross-section of the leads is uncontrolled

Supersedes issue dated 12/74 61 2/75



 BD431
BD430

THERMAL DATA

Rin j-case  Thermal resistance junction-case max 3.5 °C/W
Rin j-amb  Thermal resistance junction-ambient max 100 °C/W
ELECTRICAL CHARACTERISTICS (T .= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
leBo Collector cutoff for BD 437 ° Vg =45V 100 | MA
current (lg = for BD 439 “Veg =60V 100 | A
v for BD 441 Veg = 80V 100 | HA
lces Collector cutoff for BD 437 Veg =45V 100 | HA
current (Vgg = 0) for BD 439 Veg =60V - 100 | A
for BD 441 Vceg = 80V 100 | HA
lego Emitter cutoff Veg=5V 11 mA
current (Ic = 0)
Vceosus)” Collector-emitter c =100 mA for BD 437 |45 \
sustamlng voltage for BD 439 |60 \Y
(g = for BD 441 |80 \"
Veesat) Collector—emitter Ic=2A g = 0.2A
saturation voltage for BD 437 06| V .
for BD 439 and BD 441 08| V
Vge */** Base-emitter voltage lc =10mA Vce =5V 0.58 \
for BD 437
lc =2A Ve =1V 1.2 V
for BD 439 and BD 441
|c=2A VCE=1V 15| V
heeg* DC current gain lc=10mA  Veg =5V
for BD 437 |30 -
forBD 439 |20
for BD 441 |15 -
Ic=500 mA VCE=1V
for BD 437 |85 -
for BD 439 |40 -
for BD 441 |40 -
Ic =2A Vee =1V
for BD 437 |40 —
for BD 439 |25 -
forBD 441 |15 —
hee, /hre,Matched pair =500 mA| Ve =1V] 1.4 —
fr Transition frequency lc =250 mA Ve =1V 3 MHz

*

Pulsed pulse duration = 300 s, duty cycle = 1.5%

* Vgg decreases by typ. 2.3 mV/°C with increasing temperature
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BD 437
BD 439
8D 441

Typical DC transconductance Typical DC normalized current gain
1 G-1312h h G-1313
Cs FE [
1 (A) s N
. VCE =1V
~ 1.2
2
11 ~N
N, 7 A7 4]
. ra —.
. 08 A
/ Vee=V ’ \
: \
\
“ A
0 . :—:;l
. [' 0.4
. f
1
n.! 0
2 4 6 s H 4 6 0 ? . [ ]
05 1 vge(v) 107" 10" 1 1c(A)
Typical collector-emitter saturation Safe operating areas
voltage
G-1314 G-1325/;
VcE(sat) Ie s =FH
1 111
) (A) & T MAX

.
(CONTINUOUS) \\

1s/b LIMITED —\

1 1 \‘
/ : A
G
Prg =20 ‘
N |
0 ! )
H / 0,
hFE = ¢ | BD44YT  Vcpo MAX =60\
v (| BD439  VegoMAX = 60V—]
’ BD437 Vgo MAX = 45V
——// ?
. =] L LI T
1 4 [ 2 s 1 ] 10 ? 4 6 8 2 4 68 ? 4 6 8
0+ 1 Ic(A) 1 10 10? Vee V)
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APPLICATION INFORMATION
Typical application circuit for 36V, 16W, 8 Q Hi-Fi amplifier

R3
it . + O+Vg
.L' 18k 1 c9
50uF K0
Iaov
.a[']
100
o[
c2 BC178 R4
. SuF | Q1
Vi 39K0 Q2 033 sov
25V BC107 R16| " .
100 L‘B W e Ru
R2 = 47 —4
k0 250uF Q5 100uFL] 0
25v B8D438| 75y
*
R9 H:]n,_:sn
15 27 680 W 150 R0 _IC7
RS |n R jkn o
2w T.],UF
O— ¢
—— RIl_15k0

J S )
[ "mo
220pF

* Mounted on heatsink having Ry, =< 6'C/W

Typical performance (V, = 36V)

Po

Output power
Input voltage

Input impedance

Output transistors quiescent drain current

BD 375 drain current

Total drain current

-3 dB frequency response

5$-0793/2
at d =10% f=1kHz = 20 W
at d = 1% f=40Hzto125kHz > 15 W
for P, =20 W 190 mVv
forP, =15 W 150 mV
100 k@
10 mA
75 mA
atP, =15 W 850 mA
atP,=15W 10Hz to 100 kHz

Continuous stable operation is ensured up to an ambient temperature of 45°C
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SILICON EPITAXIAL-BASE PNP BD 442

PRELIMINARY DATA

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS

The BD 438, BD 440, BD 442 are silicon epitaxial-base PNP power transistors in Jedec
TO-126 plastic package, intended for use in medium power linear and switching applications.
The complementary NPN types are respectively the BD 437, BD 439, BD 441.

ABSOLUTE MAXIMUM RATINGS BD 438 | BD 440 | BD 442
Vcego  Collector-base voltage (lg = 0) -45V | -60V -80 V
Vces  Collector-emitter voltage (Vgeg = 0) -45V -60 V -80 V
Vceo  Collector-emitter voltage (Ig = 0) -45 V -60 V -80 V
Vego Emitter-base voltage (Ic = 0) -5V

e Collector current -4 A

lem Collector peak current (t < 10 ms) -7A

Ig Base current -TA

Piot Total power dissipation at Ty, < 25°C 36 W

Tetq Storage temperature -565 to 150 °C

T; Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm

Accessories available:lock washer NRO26E, insulating bush DF02A
Torque on nut: min.4 kgem; max. 6 kgem.

27max 7873
| ,
] ! * ST S o
B ray: e:g*‘:ljé)s. LS
§ s i } Q
; T
|
i - i;‘
! o
j N
: @
' ogmax i 2 ‘ consty :
los ]
TO-126 (SOT 32)

(1) Within this region the cross-section of the leads is uncontrolled
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mas
- BD44
~ BD4a2

THERMAL DATA

Rih j-case ~ Thermal resistance junction-case max 35 °C/W
Rth j-amp  Thermal resistance junction-ambient max 100 °C/W
ELECTRICAL CHARACTERISTICS (T . = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lcgo Collector cutoff for BD 438 Veg = -45V -100| A
: current (Ig =0) for BD 440 Veg = -60V -100| uA
for BD 442 Veg = -80V -100| MA
lces Collector cutoff for BD 438 Veg = -45V -100| HA
current (Vgg =0) for BD 440 Veg = -60V -100( LA
for BD 442 Veg = -80V -100| MA
leso Emitter cutoff Veg = -5V -1 mA
current (I =0)
Vceosus Collector-emitter lc =-100 mA for BD 438 |-45 \Y
sustaining voltage for BD 440 (-60 \4
(lg =0) for BD 442 |-80 \Y
Veewt - Collector-emitter lc =-2A g =-0.2A
saturation voltage for BD 438 -0.6| V
for BD 440 and BD 442 -0.8| V
Vge*/** Base-emitter voltage |lc =-10mA Vg = -5V -0.58 \Y
for BD 438
Ic =-2A VCE =-1V -1.2{ V
for BD 440 and BD 442
Ic =-2A VCE =-1V -15( V
hee* DC current gain lc =-10mA  Veg=-5V
for BD 438 |30 —
for BD 440 (20 -
forBD 442 |15 -
lc =-500 MA Ve =-1V
for BD 438 {85 -
for BD 440 (40 -
forBD 442 |40 -
lc = -2A Vee = -1V ’
for BD 438 (40 —
for BD 440 |25 -
forBD 442 (15 —
heg,/hre, Matched pair Ic =500 mA| Vceg = |1V] 1.4| —
fr Transition frequency lc =-250 mA Ve =-1V |3 MHz

Pulsed: pulse duration = 300 us, duty cycle = 1.5%

**|Vge|decreases by typ.|2.3 mV/°Clwith increasing of temperature
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Typical DC transconductance Typical DC normalized current gain

G-1321 G-1322
“le s heey T
(A |
. P FVcg= IV
— _ cE
16
?
) /
L]
. i 12
. / ] TN
Vg =V
2
0.8
16" /
s v
€
. i 0.4
, /
52
10 o 2 “« &8 “ 1 4 88
05 ! Vg (V) 10? 10
Typical collector-emitter saturation Safe operating areas
voltage
G-1323 6-1329/2
Ve (sat) (-;)c =5
) [ =1c MAX
‘ N
(CONTINUOUS) AN
2
—~ I LIMITED—N
1 1 N\
8 X
6 AV
I 4
hpg=20 / !
FE® \
05 /{ / 10,
2 s [BD %42 -Vcgo MAX = 80
5 FE=IO +| BD 440 -VCgQMAX = B0V —]
BD438 -VogQ MAX = 45V
_,—/ 2
=" oL L [
- ? LA ? ¢ 2 468 2 ©e8 o2 ‘68
10 1 -ic (A) 1 10 10 “Vee (V)
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APPLICATION INFORMATION
Typ_ical application circuit for 36V, 15W, 82 Hi-Fi amplifier

R3
T ‘O*‘VS'
£1 18k .
SOF]
va K
: 1.8
H kQ
100
R
cé4
c2 | Bce  Rs 33pF
y; SuF | Q1
\ = 3.9k0
100 c3
RZ[] 250uF
kil 25V
HRL=BH
15 27
RS( [ Rs[l]m
C\r
——

# Mounted on heatsink having Ry, =< 6'C/W 5079312
Typical performance (V, = 36V)
Py Output power at d =10% f=1kHz > 20 W
at d = 1% f=40Hzto125kHz = 156 W
V, Input voltage forPo =20 W 190 mV
for P, =16 W 150 mV
Z; Input impedance 100 kQ
lg Output transistors quiescent drain current 10 mA
lg BD 375 drain current 75 mA
lg Total drain current at P, = 156W 850 mA
B -3 dB frequency response at P, = 15W 10 Hz to 100 kHz

Continuous stable operation is ensured up to an ambient temperature of 45°C
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BD 533
BD 535

SILICON EPITAXIAL-BASE NPN BD 537

PRELIMINARY DATA

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS

The BD 533, BD 535 and BD 537 are silicon epitaxial-base NPN power transistors in Jedec
TO-220A plastic package, intended for use in medium power linear and switching ap-

plications.
The complementary PNP types are respectively the BD 534, BD 536 and BD 538.

ABSOLUTE MAXIMUM RATINGS BD 533 | BD 535 | BD 537
Veego Collector-base voltage (lg = 0) 45V 60 V 80V
Vces Collector-emitter voltage (Vgg = 0) 45V 60 V 80V
Vceo Collector-emitter voltage (g = 0) 45V 60 V 80V
Vego Emitter-base voltage (Ic = 0) 5V
Ic Collector current 4A
lem Collector peak current (t < 10 ms) 8 A
Ig Base current 1A
Piot Total power dissipation at T¢,ee < 25 °C 50 W
Tstg Storage temperature -55 to 150 °C

| Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm

Collector connected . to tab

e 0

e
= !437"".3‘7] H
, e B R | 5
oL e ! frems
I el B ¥ 1 R
T : 2 2
. i i
: B f €-0052/7
"
: N Nt
b T 2Bk 25 0
c T e SO 055 I,
e
- TO-220 AB TO-220 AA
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SRR
~ BD535
e

THERMAL DATA
Rin jcase  Thermal resistance junction-case max 25 °C/W
th j-amb  Thermal resistance junction-ambient max 70 °C/W
ELECTRICAL CHARACTERISTICS (T, =25 °C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lceo Collector cutoff for BD 533 Vep=45V 100| MA
current (Ig =0) for BD 535 Veg= 60V 100| A
for BD 537 Veg= 80V 100 A
lces Collector cutoff for BD 533 V=45V 100 MA
current (Vgg = 0) for BD 535 Vee= 60V 100 nA
for BD 537 Vce= 80V 100| uA
IEBO Emitter cutoff
current (Ic =0) Veg= 5V 1| mA
VcEo (sus) Collector-emitter lc = 100 mA
sustaining voltage for BD 533 |45 \4
(lg=0 for BD 535 |60 \Y
for BD 537 (80 \Y%
Vceat) Collector-emitter I. = 2A Il = 0.2A 08| v
®0  saturation voltage 1S = 6A 1 = 0)6A 08 v
Vge** Base-emitter voltage Ic = 2A Vee=2V 15| V
heg® DC current gain Ilc =10 mA Vee= 5V
FE ¢ for BD 533 |20 -
for BD 535 |20 -
for BD 537 |15 -
lc =600 mA V=2V 40 -
Ic =2A Vee= 2V
c for BD 533 |25 -
for BD 535 |25 -
for BD 537 |15 -
hFEl/hFE2 Matched pair IC = | 500 mA l Vcs= I 2V | 1.4 -
fr Transition frequency le =250 mA V=1V 3 MHz

Pulsed: pulse duration = 300 us, duty cycle = 1.5%
Vge decreases by typ. 2.3 mV/°C with increasing temperature
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BD 534
BD 536

SILICON EPITAXIAL-BASE PNP BD 538

PRELIMINARY DATA

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS

The BD 534, BD 536 and BD 538 are silicon epitaxial-base PNP power transistors in Jedec
TO-220A plastic package, intended for use in medium power linear and switching ap-
plications.

The complementary NPN types are respectively the BD 533, BD 535 and BD 537.

ABSOLUTE MAXIMUM RATINGS BD 534 | BD 536 | BD 538
Veeo Collector-base voltage (lg = 0) -45V | -60V -80V
Vces Collector-emitter voltage (Vgg = 0) -45V | -60V -80V
Vceo Collector-emitter voltage (g = 0) -45VvV | -60V__| -80V
Veso Emitter-base voltage (Ic = 0) -5V

le Collector current -4 A

lem Collector peak current (t < 10 ms) -8A

Ig Base current -TA

Piot Total power dissipation at T¢ase <25 °C 50 W

Tetg Storage temperature -55 to 150 °C

T; Junction temperature 150 °C
MECHANICAL DATA . Dimensions in mm

Collector connected to tab

e Jos
Ta 1 )
1 ety F:l::m f 5
£ i _ai 1 e
i e ! L
i . o
" AL I
i b €-0052/2
I
% N G§J’
250 |, 1;
055 _ i
TO-220 AB TO-220 AA
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THERMAL DATA

Rth jcase  Thermal resistance junction-case max 2.6  °C/W
th j-amb  1hermal resistance junction-ambient max 70  °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit|
lceo Collector cutoff for BD 534 Veg= -45V -100| uA
current (lg =0) for BD 536 Veg=-60V | -100| uA
for BD 538 Veg= -80V -100| MA
lces Collector cutoff for BD 5634 Veg= -45V -100| uA
current (Vgg = 0) for BD 536 Vce=-60V -100| uA
for BD 538 Vee= -80V -100| uA
lego Emitter cutoff current | Vgg= -5V -1 mA
=0
c
Vceo sus)* Collector-emitter Ilc =-100 mA
sustammg voltage for BD 5634 |-45 \
(g =0) for BD 536 |-60 Vv
for BD 538 [-80 \
v * Collector-emitter e = -2A g = -0.2A -0.8| Vv
CEEY T Gaturation voltage Iz = -6A IZ = -0,6A -0.8 %
Vge*/** Base-emitter voltage lc =-2A V= -2V -15| V
hee” DC current gain lc =-10mA = -5V
T c for BD 534 |20 -
for BD 536 |20
; for BD 538 |15 -
lc =-500mA Vce=-2V |40 -
lc =-2A Vee=-2V
c for BD 534 |25 -
for BD 536 |25 -
forBD 538 |15 -
hFEI/hFEZ Matched pair c = | 500 mA | VcE= | 2V l 14 —
fr Transition frequency c=-250mA Vce=-1V |3 MHz

*

Pulsed: pulse duration = 300 us, duty cycle = 1.5%

* | Vgg | decreases by typ. | 2.3 mV/°C | wnth increasing of temperature
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SILICON HOMETAXIAL NPN

 BD 663

PRELIMINARY DATA

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS
The BD 663 is a single diffused ""hometaxial” silicon NPN transistor in Jedec TO-220 A

plastic case .

It is intended for a wide variety of medium-power linear and switching applications.

ABSOLUTE MAXIMUM RATINGS

Veev (sus) Collector-emitter voltage (Vg = -1.5V) 60 V
Veeo (sus)  Collector-emitter voltage (I = 0) 45 V
Veso Emitter-base voltage (I = 0) 5 V
lc Collector current 10 A
Ig Base current 4 A
Pyt Total power dissipation at T, , =25°C 18 W

: at T ,,=25°C 75 W
Tag Storage temperature -85 to 150 °C
T Junction temperature 150 °C

MECHANICAL DATA

Collector connected to tab

10.4™*
b -

TO-220 AB

Supersedes issue dated 3/74 73

-

e

15.8mx

Dimensions in mm

4
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b
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THERMAL DATA

Rinj.case  Thermal resistance junction-case max 1.67 °C/W
R j.amp  Thermal resistance junction-ambient max 70 °C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
leev Collector cutoff
current (Vg = -1.5V) Vg =40V 5 |mA
e Collector cutoff
current (g = 0) Vg =30V 5 [mA
leso Emitter cutoff
current (I = 0) Veg =5V 1 |mA

Veevisus)” Collector-emitter
voltage (Vgg = -1.5V) lc- = 100 mA 60 Y

Vceoqsus)” Collector-emitter
sustaining voltage

(lg =0) lc =200mA 45 \
Veg(sany® Collector-emitter
saturation voltage le =4A ly =08A 1
Vge" Base-emitter voltage lc =4A Vg = 4V 1.7
hee* DC current gain le =2A Vee =2V 20 —
le =05A V=4V 25 250 | —
Ic =4A Ve =4V 10 —
lyp,™™  Second breakdown
collector current Ve =20V 1.8 A

* Pulsed: pulse duration = 300 us, duty cycle = 1.5%
** Pulsed: 0.5 s non repetitive pulse
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BD 663

Typical DC transconductance Typical DC current gain
G-1207 G-07901
I 100
(A) hee
/ , THh2sec Vee= 4V
8 Tease=25% ] ¥ 80 _ <
[ [ izsc _ 4
7 / 7 b
6 is 80, 2
/! A Tcase=25°C| |
5 VCE=4V 7 p% N
4 / 40 1 AN
Pl \
7 N
3 7 N
N
.y 20 N
2 7 N
Y N
1 /"/'/, N
= 0 : :
0 02 04 06 08 1 12 14 16 VBE(V) 107 10" 1 Ic (W) 10
Typical transition frequency Reverse-bias second breakdown
characteristics
G-0793/2 . G-1208/2
fr | Ie
(MHz) | (A) | INDUCTANCE (L)=40mH|
Vee=4V /
8 4

24 6 =
RBE=1000 / ]

16 |t — 4
1 V v
7 N 1000) L
\ -
o N , M 00
N

0 0

10 10" 1 ' Ic (A) -5 -4 -3 -2 -1 VBE(V)O
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Typical saturated switching

characteristics

G-12092
' L[]
(us)
5 Igy=-I82 =011
4
N
3 3 t
N[N on
N '\\ | "
B
2 4/>‘ ~
L
’/ \-.~ tg
1
0 1 2 3 4 5 Ic(A)

Rot

(W)

10'

Thermal-cycle rating chart

G-087311
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L

d

&
(CYCLES)
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SILICON EPITAXIAL-BASE NPN

BD 675A BD 677
BD 677A BD 679
BD 679A BD 681

MEDIUM POWER DARLINGTONS

PRELIMINARY DATA

The BD 675A, BD 677, BD 677A, BD 679, BD 679A and BD 681 are silicon epitaxial-base
NPN power transistors in monolithic Darlington configuration in Jedec TO-126 plastic
package, intended for use in medium power linear and switching applications.
The complementary PNP types are respectively the BD 676A, BD 678, BD 678A, BD 680,

BD 680A and BD 682.

ABSOLUTE MAXIMUM RATINGS BD 675A|BD 677 |BD 679 |BD 681
BD 677A |BD 679A
Vego  Collector-base voltage (Ig = 0) 45V 60 V ‘ 80V |100V
Veceo Collector-emitter voltage (Ig = 0) 45V 60 V 80V |100V
Vego Emitter-base voltage (I =0) 5V
le Collector current 4 A
lem Collector peak current (repetitive) 6 A
Ig Base current 100 mA
Piot Total power dissipation at T, <25 °C 40w
Tstg Storage temperature -55 to 150 °C
T; Junction temperature 160 °C
MECHANICAL DATA Dimensions in mm
Accessaries available: lock washer NRO26E, insulating bush DF02A
Torque on nut: min. 4 kgem: max. 6 kgem. 27max 78 max
| : R ‘ —
] - & )
— ‘g
» ]
| e
l g
0.8max 12 coostn .
_Jlos e oy
{1). Within this region the cross-section of the leads is uncontrolled. To '26(SOT32)
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BD 675A BD 677
"BD GTTA BD 679
~ BDG70A BD 681

THERMAL DATA

Rith j-case  Thermal resistance junction-case
th j;amb  Thermal resistance junction-ambient

max 3.12
max 100

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T . = 25 °C:unless otherwise specified)

Parameter Test conditions Min. Typ. Max.|Unit
leso Collector cutoff
current {Ig = 0) for BD 675A VCB— 45V 200| uA
for BD 677/677A V g= 60V 200] uA
for BD 679/679A V.g= 80V 200| A
for BD 681 V=100V 200| uA
lceo Collector cutoff
current (lg = 0) for BD 675A Vee= 22V 500 MA
for BD 677/677A Vg= 30V 500 MA
for BD 679/679A VcE 40V 500| uA
for BD 681 Veg= 50V 500| uA
leso Emitter cutoff :
current (Ic = 0) Vgg= 5V 2! mA
VeEeo sus) * Collector-emitter Ilc =50 mA
sustaining voltage for BD 675A 45 Vv
(Ig =0) for BD 677/677A |60 \
for BD 679/679A | 80 \Y
for BD 681 100 Y
Vce sty Collector-emitter
saturation voltage for BD 677/679/681
lc = 1.5A Ig =30 mA 25| V
for BD 675A/677A/679A
Ilc =2A lg =40 mA 2.8
Vge Base-emitter voltage  |for BD 677/679/681
lc = 1.6A =3V 25| V
for BD 675A/677A/679A
Ic =2A Vee=3V. 25| V
hee ™ DC current gain for BD 677/679/681
lc = 1.6A =3V |750 —
for BD 675A/677A/679A
lC 2A VCE 3V 750 -
h¢e Small signal current
gain lc = 1.6A Vce=3V
f=1MHz 1

* Pulsed: pulse duration = 300 us, duty cycle = 1.5%
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BD 675A BD 677
BD 677A BD 679
BD 679A BD 681

Safe operating areas

1 G-1509
c
(A) °
6
Ic MAX (CONTINUOUS)
4
2
1
8
s N\
. \
lg/p LIMITED > \ \
BD675A \\\
, BD677 - BD677A =\ \ \
BD679 - BD679A “ \
BD681 V \
10!
2 4 6 8 2 4 6 8
1 10 VCE (Vv

Internal circuit diagram

S R1 Typ. 10k
R2Typ.1500
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wasa o
BDG677A BD 679
~ BD679A BD 681

Typical collector-emitter saturation

voltage
6-1510
v [T7T
CE(sat)
hy = 250
W) FE
15
P
! 1
as
0 1 2 3 Ic
Typical DC current gain
G-1512
hrE
1]
6
4
o
//
1 /
10° ,/
s 7
1]
4
Vee = 3V
]
10
2 4 6 8 2 “ ¢ 8
10 1 1c(A)

Typical DC transconductance

G-1511

(A) : 7

™~

15 Vgg (V)

Power rating chart
6-1494

Ptoi MAX

()

0 20 4 60 80 100 120 Teasel(C)
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SILICON EPITAXIAL-BASE PNP

BD 676A BD 678
BD 678 A BD 680
BD 680A BD 682

MEDIUM POWER DARLINGTONS

PRELIMINARY DATA

The BD 676A, BD 678, BD 678A, BD 680, BD 680A and BD 682 are silicon epitaxial-base
PNP power transistors in monolithic Darlington configuration in Jedec TO-126 plastic
package, intended for use in medium power linear and switching applications.

The complementary NPN types are respectively the BD 675A, BD 677, BD 677A, BD 679,
BD 679A and BD 681.

ABSOLUTE MAXIMUM RATINGS BD 676A|BD 678 |BD 680 (BD 682
BD 678A|BD 680A
Veeo  Collector-base voltage {lg = 0) -45V -60V | -80V |-100V
Vceo Collector-emitter voltage (Ig = 0) -45 V 60V | -80V [-100V
Veso Emitter-base voltage (Ic = 0) -5V
le Collector current -4 A
lem Collector peak current (repetitive) -6 A
lg Base current -100 mA
Piot Total power dissipation at T¢,e <25 °C 40W
Tstg Storage temperature -55 to 150 °C
T; Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm
Accessaries available: lock washer NRO26E, insulating bush DF02A
Torque on nut: min, 4 kgem; max. 6 kgem. 27max gmax
| .
— [ Lo ._Et 3
fc i e ? 2
T -f%
¥t
'0.8"‘“ 12 CO06M Y
_JLos

o (1) Within this region the cross-section of the leads is uncantralled,

81
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'Bn 6761 BD 678
BD 678A BD 680
 BD680A BD 682

THERMAL DATA

Rin jcase  Thermal resistance junction-case max 3.12 °C/W
th j-amb  Thermal resistance junction-ambient max 100 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lcBo Collector cutoff
current (Ig =0) for BD 676A Veg= -45V -200( HA
for BD 678/678AV = -60V -200| uA
for BD 680/680AVCB— -80V -200| MA
for BD 682 Vcp=-100V -200( uA
lceo Collector cutoff
current (Ig = for BD 676A VCE= -22V -500| uA
for BD 678/678AV = -30V -500| MA
for BD 680/680AVCE— -40V -500( A
for BD 682 Vce= -50V -500( MA
leBo Elmitter cutoff current [Vgg= -5V -2| mA
=0
c
VcEo sus)* Collector-emitter lc =-50 mA
sustaining voltage for BD 676 A -45 \
(lg=0 for BD 678/678A |-60 Vv
for BD 680/680A (-80 \
for BD 682 -100 \'
Vet Collector-emitter
saturation voltage for BD 678/680/682
=-15A Ig =-30 mA -2.5
for BD 676A/678A/680A
lc =-2A lg = -40 mA -2.8
Ve Base-emitter voltage |for BD 678/680/682
lc =-1.6A Veg=-3V -25| V
for BD 676A/678A/680A
lc =-2A ce=-3V -25| V
hee ™ DC current gain for BD 678/680/682 v
lc =-1.6A 750 -
for BD 676A/678A/680A
lc =-2A Vee=-3V |750 -
hye Small signal current :
gain lc =-1.6A Vee=-3V .
: f=1MHz 1 —

* Pulsed: pulse duration = 300 us, duty cycle = 1.5%
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BD 676A BD 678
BD 678A BD 680
BD 680A BD 682

Safe operating areas

..IC

(A) °

6

10°!

Internal circuit diagram

G-1513
Ic MAX (CONTINUOUS)
A\
\
Io/p LIMITED—>] \\\
BD676A \\\
BD678 - BD678A \ \
BD680 - BD680A ‘\ \
BD682 \
2 4 6 8 2 4 6 8
10 -Veg (V)
Oc
|
' |
8 | |
l ) 4 |
' |
| .
L __j RY Typ. 10k
R2Typ.1500

330971 O€
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BD 676A BD 678
BD 678A BD 680
BD 680A BD 682

Typical collector-emitter saturation

voltage
G-1505
VeE sat
)
15 hpg =25
-
-
! ot
-~
=
05
0 1 2 3 -Ic(A)
Typical DC current gain
G-1507
hee
¢ N
” N
4 » \
A “Veg =3V
? /l
10° 7/
L]
6 |
4
2
10?
2 4 6 L] 2 4 s @
10! 1 -1¢ (A)

Typical DC transconductance

6-1506

“le
(A)

I~

~

Veg =3

N~

1 15 2 25 Vgg (V)

Power rating chart

RotMAX
)
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60 [ AN

20 N

0 20 4 60 80 100 120 Tease(°C)
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SILICON EPITAXIAL- BASE NPN

BDX 53

BDX 53A
BDX 53B
BDX 530

POWER DARLINGTONS

PRELIMINARY DATA

The BDX 53, BDX 53A, BDX 53B and BDX 53C are silicon epitaxial-base NPN transistors
in monolithic Darlington configuration in Jedec TO-220 A plastic package, intended for
use in hammer drivers, audio amplifiers and other medium power linear and switching

applications.

The complementary PNP types are respectively the BDX 54, BDX 54A, BDX 54B and

BDX 54C.

ABSOLUTE MAXIMUM RATINGS BDX 53| BDX 53A l BDX 53B| BDX 53C
Vceo  Collector-base voltage (Ig= 0) 45V \ 60V \ 80V . ' 100 vV
Vceo  Collector-emitter voltage (Ig= 0) 45V 60 V 80V 100 V
Veso Emitter-base voltage (Ic= 0) 5V

lc Collector current 8A

lem Collector peak current (repetitive) 12A

Ig Base current 0.2A

Piot Total power dissipation at T¢aee < 25°C 60 W

Tstg Storage temperature -55 to 150 °C

T, Junction temperature 150 °C

MECHANICAL DATA

Collector connected to tab
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- BDX 53
BDX 53A
BDX 53B
BDX 53C

THERMAL DATA

Rih jcase  Thermal resistance junction-case max 2.08 °C/W
Rih j-amp  Thermal resistance junction-ambient max 70 °C/W
ELECTRICAL CHARACTERISTICS (T =25 °C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff
current (lg =0) for BDX 53 Veg= 45V 200| uA
for BDX53A Vcg= 60V 200| uA
for BDX53B Vcg= 80V 200| uA
for BDX53C  Vcg= 100V 200| uA
lceo Collector cutoff
current (Ig=0) for BDX 53 Vee= 22V 500 MA
for BDX63A V= 30V 500 | uA
for BDX53B V= 40V 500| MA
for BDX53C Vcg= 50V 5001 uA
lEBO Emitter cutoff
current (Ic=0) Veg=5V 2 mA
Vceosus) Collector-emitter lc =100 mA
sustaining voltage for BDX 53 | 45 \
(lg =0) for BDX 63A| 60 \
for BDX 53B| 80 \
for BDX 53C|100 \Y
Vet Collector-emitter
saturation voltage lc =3A Ig =12mA 2|V
Vgeat)© Base-emitter )
saturation voltage le =3A Ig =12mA 25 V
hee® DC current gain lc =3A Vee=3V  |750 -
Ve Parallel-diode
forward voltage I =3A 1.8 V
Il =8A 2.5 \

* Pulsed: pulse duration = 300 us, duty cycle = 1.5%
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BDX 53

BDX 53A
BDX 53B
BDX 53C

Typical collector-emitter saturation
voltage
G-1495
Vee (sat)
(v)
hpg =250
2
.|
P
pe%
A
Z5C
1 —
T _~TTcase=125°C
0 2 4 6 Ic(A)
Typical DC current gain
G-1497
hFE 5
1]
4
2 Tease =125°C]
| —
104 1] [\‘\
L]
s N
. ~ 25 |
%
1
Veg =3V
o / CE
== A
] \
.
?
10?
1 4 L] 9 2 4 s 8
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I
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t
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Typical DC transconductance
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-
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/
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Typical saturated
ristics

switching characte-

G-1488

hFg =250

Vec =30

Ig1=-1g2
ty L~

~ =1
// 1
7’

ton ——
2 4 6 Ic(A)




- BDX 53
“BDX 53A
BDX 53B

BDX 53C

RotMAX
)

120

Power rating chart

. .
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Internal circuit diagram
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68

Mounting arrangement tor VERSAWATT transistors

TO 220AB TO220AB TO220AA

— NRO21 C — -
NOT SUPPLIED WITH

/ DEVICE \..E E
? NR 231 CTA

RECTANGULAR METAL ———» —_— @
WASHER
DF 03D "-}

INSULATING BUSHING (\s

DF103 CTB
MICA INSULATOR
/ HEAT SINK (2mm. max) —_—
DF 03C
INSULATING BUSHING, —
\ S @
©)
®

NR 024 B

@ */ METAL WASHER\ S

@"\ NR 026 A

LOCK WASHER\ B
‘ﬁ’\ NRO22C ____ »®

HEX. NUT &
® ﬂ
NRO23B ____—
\ SOLDER LUG Vo)

NR 022C / A-0029

HEX. NUT

J€6 Xa4
g4€6 Xa8
VES Xad
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SILICON EPITAXIAL-BASE PNP

BDX 54

BDX 54A
BDX 54B
BDX 54C

POWER DARLINGTONS

PRELIMINARY DATA

The BDX 54, BDX 54A, BDX 54B and BDX 54C are silicon epitaxial-base PNP transistors
in monolithic Darlington configuration in Jedec TO-220 A plastic package, intended for
use in hammer drivers, audio amplifiers and other medium power linear and switching

The complementary NPN types are respectively the BDX 53, BDX 53A, BDX 53B and

BDX 54 I BDX 54A| BDX 54B |BDX 54C

applications.

BDX 53C.

ABSOLUTE MAXIMUM RATINGS
Veeo Collector-base voltage (Ig= 0)
Veceo Collector-emitter voltage (Ig= 0)
Veso Emitter-base voltage (Ic= 0)

lc Collector current

lem Collector peak current (repetitive)
Ig Base current

Piot Total power dissipation at Ty <25 °C
Tetg Storage temperature

T; Junction temperature

-45 V
-45 V

-100 vV

-60 V -80V -100 VvV

-60 V ‘ -80 V

-5V

-8 A

-12A

-0.2A

60 W
-55 to 150 °C

160 °C

MECHANICAL DATA

Collector connected to tab

Lroars 8™
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Dimensions in mm
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~ BDX54A
~ BDX54B
- BDX54C

THERMAL DATA

Rth j-case
Rtn ramp

Thermal resistance junction-case
Thermal resistance junction-ambient

max 2.08
max 70

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T .= 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff
current (Ig= 0) for BDX 54 Veg= -45V -200{ MA
for BDX 54A V= -60V -200( MA
for BDX 54B ce= -80V -200| MA
for BDX54C V.g=-100V -200| uA
lceo Collector cutoff
current (Ig=0) for BDX 54 Veg= -22V -500( uA
for BDX54A Vceg= -30V -500| LA
for BDX54B Vcog= -40V -500( uA
for BDX54C Vcg= -50V -500| uA
lego Emitter cutoff
current (Ic=0) Vegg=-5V -2/ mA
Vceo(sus” Collector-emitter lc =-100 mA
sustaining voltage for BDX 54 | -45 \Y
Ig=0 for BDX 54A| -60 \
for BDX 54B| -80 N
for BDX 54C|-100 \"
Vee@t)y Collector-emitter
Gat) saturation voltage lc =-3A Ig=-12mA -2l V
Vee(aty ™ Base-emitter
saturation voltage lc =-3A Ig=-12mA -25| V
hee” DC current gain lc =-3A Vee=-3V  [750 -
Vg Parallel-diode
forward voltage lg=-3A -1.8] V
‘ lg =-8A -25 \

* Pulsed: pulse duration = 300 us, duty cycle = 1.5%
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BDX 54

BDX 54A
BDX 54B
BDX 54C

Typical collector-emitter saturation
voltage

6-1500
-Vee(sat) 1]
v) hFE =250
2
Tease =125°C
B 1 —
, 1A |_—r"T25°C
"1
bt~
) 2 4 6 -Ic(A)
Typical DC current gain
G-1502
hrE ' >
¥
¢ A
[Fease 125 \
— W 25°C A\
2 /1 ///
10°
L] II
A
4
Veg =3V
b
102
2 & [ N ) 2 &

10! 1

(us)

Typical DC transconductance

I G -1501
[/
-Vcg =3V l
/
/
[
[
Tease =125°C] [ 25°C
/
/
[ 1]
[
4
1 2 -Vgg (V)

Typical saturated switching characte-
ristics
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BDX 54
'BDX 54A
BDX 54B

 BDX 54C

)

120

100

€0

60

Power rating chart

N
N
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Internal circuit diagram

R1 Typ. 10KQL
R2Typ.1500
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Mounting arrangement for VERSAWATT transistors

TO 220AB T0220AB
- NRO21 C

TO220AA
NOT SUPPLIED WITH
/ DEVICE \hg - E
NR 231 CTA
? RECTANGULAR METAL ——»< 8> ———— @
WASHER ‘ﬁ

DF 03D
INSULATING BUSHING r
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MICA INSULATOR

HEAT SINK (2 mm. max)
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INSULATING BUSHING,
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< METAL WASHER
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&
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BDX 70 to 75
2N6098 to 6103

SILICON HOMETAXIAL* NPN

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BDX70/2N 6098, BDX 71/2N 6099, BDX 72/2N 6100, BDX 73/2N 6101, BDX 74/
2N 6102 and BDX 75/2N 6103 are single diffused "hometaxial’” silicon NPN transistors.
Even type numbers are in Jedec TO-220 AA plastic case; odd type numbers are in
Jedec TO-220 AB plastic case. All types are intended for a wide variety of medium-
power switching and linear applications, such as series and shunt regulators, solenoid
drivers, motor-speed controllers and driver and output stages of high-fidelity amplifiers.
The design ensures freedom from second breakdown at maximum ratings.

* Hometaxial types employ a structure in which the base region has homogeneous
resistivity silicon material in the axial direction (emitter-to-collector).

BDX 70(BDX 72|BDX 74

ABSOLUTE MAXIMUM RATINGS BDX 71| BDX 73|BDX 75
Veso Collector-base voltage (I = 0) 70V | 80V | 45V
Vier (sus) Collector-emitter voltage (Rge = 100 Q) 65V | 75V | 45V
Vego (sus) Collector-emitter voltage (lg = 0) 60V | 70V | 40V
Veso Emitter-base voltage (I = 0) 8V 8V 5V
le Collector current ~10A | 10A | 16A
Ig Base current T 4A
Pio Total power dissipation at T, =25°C 1.8W

at T,,.=25°C 75W
Tag Storage temperature -65 to 150°C
T Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm

Collector connected to tab
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BDX 70 to 75
2N6098 to 6103

THERMAL DATA

R
R

th j-case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 1.67
max 70

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T

case

= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
legy Collector cutoff
current (Vgg = -1.5V) for BDX 70-71
Vg =65V 21 mA
Ve =65V T, =150°C 10| mA
for BDX 72-73
Ve =75V 2| mA
Vee =75V T, = 150°C 10| mA
for BDX 74-75
Ve =40V 2| mA
Vg =40V T, =150°C 10| mA
lceo Collector cutoff
current (I = 0) for BDX 70-71
Vg =50V 2| mA
for BDX 72-73
Vg =60V 2| mA
for BDX 74-75
Ve =30V 2| mA
leso Emitter cutoff
current (I = 0) for BDX 70-71-72-73
Veg =8V 1| mA
for BDX 74-75
Veg =5V 1| mA
Vcer(sus)"Collector-emitter
voltage (Rge = 100 Q) Ilc = 200mA
for BDX70-71 | 65 \Y
for BDX72-73 | 75 \Y
for BDX 74-75 | 45 \
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BDX 70 to 75

2N6098 to 6103
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max. | Unit
Vcggisus) “Collector-emitter
voltage (lz = 0) lc = 200mA
for BDX 70-71 | 60 Vv
for BDX72-73 | 70 \
for BDX 74-75 | 40 \
Vg (sar) " Collector-emitter R
saturation voltage for BDX 70-71-72-73
le =10A I3 =2A 25| V
for BDX 74-75
lc =16A I3 =32A 251V
Vge™ Base-emitter voltage for BDX 70-71
lc =4A Vg = 4V 17| V
for BDX 72-73
lc =5A Ve = 4V 171 V
for BDX 74-75
Il =8A Ve =4V 171 V
hee” DC current gain for BDX 70-71
lc =4A Ve =4V |20 80| —
lc =10A Vg = 4V 5 —_
for BDX 72-73
lc =5A Vg = 4V 20 80| —
le =10A Veg =4V 5 —
for BDX 74-75
lc =8A Vg =4V 15 60| —
lc =16A Ve = 4V 5 —
hg, Small signal
current gain lc =500mA Vg =4V
f =1kHz 15 —
f = 100kHz 8 28| —

* Pulsed: pulse duration = 300 us, duty factor = 1.5%
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BDX 70 to 75
2N6098 to 6103

Safe operating areas (for BDX 70-71-72-73 only)

G-1522
I ] T I
c 4 S — -
(A) *FOR SINGLE NON
6 REPETITIVE PULSE

Ic MAX(CONTINUOUS) * PULSE OPERATION

10

AN A

N\
N

T T T TN
DC OPERATION NSNS SIS

NSRS
° [ T]

K
150 us

4 <S(
250us -

500us—

AN
1msﬁ¢ \

2 100ms-
500ms

BDX 72 -73 VCEO MAX =70V-

N

S |/
74

BDX 70 -71 Vceo MAX =60V

2 4 6 8 2 4

1 10

100




BDX 70 to 75
2N6098 to 6103

Safe operating areas (for BDX 74-75 only)

G-078211

Ic, kFOR SINGLE NON:
REPETITIVE PULSE

6

Ic MAX
(CONTINUOUS)

*PULSE OPERATION

N \ N
N \
0 NN N
. DC OPERATION NN
500 ms D X\
6 100 ms af \\\\
1 ms
4 500 MS /////\:\\\ \
250 wus \ \

Y

VceEoMAX =40V

1 10 Veg (V)
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BDX

70 to 75

2N6098 to 6103

Typical DC transconductance
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Typical input characteristics
(for BDX 74-75 only)
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(for BDX 70-71-72-73 only)
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BDX 70 to 75
2N6098 to 6103

Typical DC current gain
(for BDX 74-75 only)

6-0784
hee
Vee=4V
160 ee=4
125°C
1 T
e ~
d N
A
80 Tc=25°$ N
1
\‘\\\
40 N
SNON
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Typical transition frequency
(for BDX 74-75 only)
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BDX 70 to 75
2N6098 to 6103

Power rating chart Reverse-bias second
breakdown characteristics
P G-0800/2 G-0801/1
tot INDUCTANCE (L)=40mH '
W) A
100 0
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Typical saturated switching Thermal-cycle rating chart
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BSS 44
SILICON PLANAR PNP

PRELIMINARY DATA
HIGH CURRENT, GENERAL PURPOSE TRANSISTOR

The BSS 44 is a silicon planar epitaxial PNP transistor in Jedec TO-39 metal case. It is used
for high-current switching and power amplifier applications up to 5A.

ABSOLUTE MAXIMUM RATINGS

Vceo  Collector-base voltage (Ig = 0) -65 Vv
Vceo  Collector-emitter voltage (Ig = 0) -60 \Y
Vegso Emitter-base voltage (Ic = 0) -6 \
le Collector current -5 A
Piot Total power dissipation at T,y <25 °C 0.87 W

at Teae <25 °C 5 w
Tetg Storage temperature -55 to 200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

687 .Y."_‘Z-_'L’,“’"_..

(sim.to TO-39)
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Bssa

THERMAL DATA

Rtn jcase  Thermal resistance junction-case max 35  °C/W
th j-amb  1hermal resistance junction-ambient max 200 °C/W

ELECTRICAL CHARACTERISTICS (T,,,= 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.|Unit
lces Collector cutoff
current (VBE= 0) VCE: -60V -0.5 [J.A
V(grycso Collector-base
breakdown voltage lc =-1TmA -65 \Y
Vceo (sus) * Collector-emitter
sustaining voltage lc =-50 mA -60 \)
(IB =0)
V(sRr)eso*Emitter-base
breakdown voltage lg =-1mA -6 \
“c =0)
Veesay®  Collector-emitter
saturation voltage Ic =-0.5A Ig=-50 mA -0.1 \%
lc =-5A lg=-0.5A -0.4 -1 V
Vge@at* Base-emitter
saturation voltage lc =-0.5A Ig=-50 mA -0.8 \
lc =-bA Ig=-0.5A -1.25 -16| V
heg* DC current gain lc =-0.5A Vee=-2V |30 -
lc =-2A Vee=-2V |40 70 -
lc =-5A Veg=-2V 45 -
fr Transition frequency Ic =-0.5A Veg= -5V 80 MHz
Ccro Collector-base
capacitance lg =0 Veg=-10V
f =1MHz 100| pF
ton Turn-on time lc =-0.5A Ig;=-50mA 0.08 Ms
totf Turn-off time lc =-0.5A
IBl= —|BZ= -50 mA 0.45 Ms

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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SILICON PLANAR NPN

BSW 67
BSW 68

HIGH VOLTAGE SWITCH

The BSW 67 and BSW 68 are silicon planar epitaxi

PRELIMINARY DATA

ial NPN transistors in Jedec TO-39

metal case. They are intended for high voltage inductive load switching application.

ABSOLUTE MAXIMUM RATINGS

BSW 67 | BSW 68

Veeo Collector-base voltage (lg = 0)
Vceo Collector-emitter voltage (Ig = 0)

lc Collector current

lem Collector peak current (repetitive)

Piot Total power dissipation at Ty, < 45 °C
Tease S 25°C
Tease < 100 °C

Totg Storage temperature

T; Junction temperature

120 vV I 150 V
120 V 150 V
1.5A
2A
0.7W
5W
285 W
-55 to 200 °C
200 °C

MECHANICAL DATA

Dimensions in mm

6.5m* 7mn 5
[ i

3 :______4::,::%
oA ey

:] LX)

j POOS-B

(sim, to TO-39)
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THERMAL DATA

Rth j-case
Rth Famb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 35
max 220

OC/W
°C/W

ELECTRICAL CHARACTERISTICS (T = 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
leeo Collector cutoff
current for BSW 67
(lg =0) V= 60V 100| nA
Veg= 60V  Tiae= 150 °C 50| MA
for BSW 68
Veg= 75V 100} nA
Veg=75V  Tee= 150 °C 50| uA
V(gr)ceo Collector-base
breakdown voltage lc =100 uA
for BSW 67 120 \
for BSW 68 150 \
Vceo (su';; Collector-emitter
sustaining voltage lc =100 mA
(lg =0) for BSW 67 120 \
for BSW 68 150 Vv
V(BR)EBO Emitter-base
breakdown voltage lg =100 uA 6 \Y
“C = 0)
VCE(QS Collector-emitter
saturation voltage lc =0.1A 1g =0.01A 0.15| V
lc =0.5A 15 =0.05A 05| V
Ic =1A lg =0.15A 11 V
Vge" Base-emitter voltage lc =0.1A Ig =0.01A 09| Vv
lc =0.5A Iz =0.05A 1.1 V
lc =1A lg =0.16A 1.2\ V
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BSW 67
BSW 68

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit
hee' DC current gain lc =0.1A Vg =5V 40 -
lc =0.5A Vg =5V 30 -
le =1A Vece =5V 15 -
fr Transition frequency lc =100 mA Vg =20V 80 MHz
Cceo Collector-base
capacitance le =0 Veg =10V
f=1MHz 35| pF
ton Turn-on time lc =0.5A Ig; =0.05A 0.5 Ms
toff Turn-off time lc =0.5A
IBl= —IBZ =0.05A 1 Ms

* Pulsed: pulse duration = 300 us, duty cycle = 1%

Typical DC current gain Typical collector-emitter saturation
voltage
G-1481 G-1482
heg| il VeE(sat)
(mv)
1]
‘o 4
¢
, /
74
60 hFElD /
N 10! ,Z -
Pe N Vg =5V '
\ ~
4
20
]
0 0
2 4 S 2 4 68 2 4 68 2 4 608 2 4 80 2 4 9 2 4 69
1 0 10? 0 Ie(ma) 1 0 0 Ic (mA)
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BsSWes

-0889

Power rating chart Pt
(w)
8
6
4 Rthj-case
2
0
0 40 80 120 160 Tease (°C)
Test circuit for measurement of switching times
TuT ouTPUT
20V-- INPUT 2000 (to oscilloscope)
(from generator)
0 l | 150.0 250
Pulse duration=10us
Rise time <20ns. '8e ~6.5V +13v

Duty cycle =1%
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SILIGON PLANAR NPN

BU 100A

TV HORIZONTAL DEFLECTION OUTPUT TRANSISTOR

The BU 100A is a silicon planar epitaxial NPN transistor in Jedec TO-3 metal case.

It is used in high voltage power applications.

ABSOLUTE MAXIMUM RATINGS

Veeo Collecter-base vcltage (Iz = 0) 150 V
Veeo Callector-emitter voltage (lg = 0) 100 V
Veso Emitter-base voltage (I = 0) 5 V
Ic Callector current 10 A
P ot Total power dissipation at T, = 25°C 62 W
at T,,=100°C 25 W
Tog Storage temperature -55 to 150 °C
T Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm
10.9 8.7 11.7
c a
: =)
b/ . e _c . s
gl 8l =@ i A
© |
Eﬁ 4.2
4.0 1
26-2,“;)( 1'7max
T cCoosan
(sim. to TO-3)
Supersedes issue dated 2/73 111 3/75




BU 100A

THERMAL DATA

R Thermal resistance junction-case max 2 °C/W

th j-case

ELECTRICAL CHARACTERISTICS (T,,, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit

— | leso Collector cutoff
current (I = 0) Veg = 100V 100| nA
Veg =100V T,,,= 100°C 1| mA

V(sryceo Collector-base
breakdown voltage
(Il = 0) lc =1mA 150 v

V gr)ceo Collector-emitter
breakdown voltage
(I = 0) e = 50 mA 100 v

V(srieso” Emitter-base
breakdown voltage

(Ic = 0) e =1mA 5 Y
—> | Ve (sor)” Collector-emitter
saturation voltage le =1A I3 =01A 0.1 \
le =5A I3 =05A 03 15|V
Ve (sor)” Base-emitter
saturation voltage le =1A lg =01A 0.85 v
le =5A Iy =05A 11 15|V
— | hee” DC current gain lc =05A V=5V 20 100 —_
le =2A Vg=5V 20 90 —
lc =5A V=5V 40 —
fr Transition frequency lc =05A V=5V 100 MHz
Cego  Collector-base
capacitance le =0 Veg =10V 80 pF
ton Turn-on time le =5A Iz =05A 0.5 1| us
te Fall time lc =5A
lgy =-lg, =05A 0.4 1] s

* Pulsed: pulse duration = 300 us, duty factor = 1%
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BU 125
SILIGON PLANAR NPN

HIGH CURRENT, GENERAL PURPOSE TRANSISTOR

The BU 125 is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case.
It is used in TV horizontal output and general purpose applications.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) 130 V
Veeo Collector-emitter voltage (lg = 0) 60 V
Veso Emitter-base voltage (I = 0) 5 V
Ic Collector current ' 5 A
P Total power dissipation at T,,, =25°C 08 W

at T, =45°C 07 W

at T,,=25°C 7 W
Tag Storage temperature -55 to 150 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

“ 6.6 max 12‘7min,

]

E

D

~

E
Xl B

i

¢ 94max
8 5max

(sim. to TO-39)
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BU 125

THERMAL DATA

R

thi-case 1hermal resistance junction-case

R j-amb  Thermel resistance junction-ambient

max 25
max 220

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T,,, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (I = 0) Veg = 100V 0.02 10| wA
V(gricao Collector-base
breakdown voltage
(le =0) lc =1mA 130 \'%
V(gr)ces Collector-emitter
breakdown voltage
(Vge = 0) lce =1mA 130 \Y
V(sryceo Collector-emitter
breakdown voltage
(I =0) lc =50mA 60 \'%
V(erieso EMitter-base 3
breakdown voltage
(Ic = 0) . =1mA 5 \Y
Ve (say” Collector-emitter
saturation voltage lc =1A Iz =01A 01 02|V
lc =5A Iz =05A 0.4 11V
Ve (sar)” Base-emitter
saturation voltage le =1A Iz =01A 0.8 1V
lc =5A I3 =05A 13 16| V
hee™ DC current gain lc =01A V=2V 40 170 —
le. =6A V=2V 15 70 —
fr Transition frequency lc =05A V=5V 100 MHz
Ccgo  Collector-base
capacitance le =0 Veg = 10V 80| pF
tox Turn-off time lc =5A
lgy = -lgo =0.5A 0.65( us

* Pulsed: pulse duration = 300 us,

duty factor = 1%
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BU 125

Typical output characteristics

GS 0107
60mlA
SOmIA
40mIA
30mA
40lmA
, B= 10mA,
g =9
0 2 4 6 8 Vee V)
DC transconductance
1 7T
Veg =2V / //
y 7
N / /
X A
Tamr/is
y
i
/
/4
|
Yy /4
04 06 0.8 1 1.2 L4 Vge (V)

Typical output characteristics

GS 0108

T
le emA |
(A) ,_..——-—11——-—
0.8 5mA
r—"'—r'
AmA i
0.6 F—]
3mA
0.4
—2mA
0.2 IB = 1mA
—
Ih= 0
0 B
0 10 20 300 Ve V)
Normalized DC current gain
1,4 Gs o110
hr:N
L2
[Vl
//
1 o ,ﬁ
B L\
4
08| LA \
| orwaLizaTion \
0.6 hee=1 ;=500 mA \
Tams=25°C Vg =2V
oal L[ [ 11]]
0.01 0.1 1 Ic (mA)
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BU 125

Typical collector-emitter saturation

voltage
10 GS 0111
T
Veeisan :IC =10 IB
V)
1
/'
4
/1
=94
0.1 /\:L <
)/ 3
0.01
0,01 0.1 1 o ()

Typical collector-emitter breakdown
vcitage

Gs ou3

200

chn(sus)

V)
160 Ic=50mA ||

80

40

0.01 0.1 1 10 Ry (K

Typical base-emitter saturation

voltage
L8 T
VBE(;I\)} ___|C =10 IB
(v)
L6
1,2
///
0.8 boY
j
" //
o et =T ///(:Lsn(
* ’_.——
0
0.01 0. Ic (A)
Safe operating areas
6-0914/1
! T Lg=
U Sigmes
HY OPERATION
4 fims
N
: *FOR SINGL
N NON REPETITIVE
1, PULSE
s | DC OPERATION N\ —FH\
4
N
2
o I LIMITED
8
6
4
. Vceo MA
102 | \
2 4 6 8 2 4 68 2 4 68
1 10 102 Vee (V)
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BU 1258
SILICON PLANAR NPN |

PRELIMINARY DATA

HIGH VOLTAGE POWER AMPLIFIER
The BU 125 S is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case. It is

intended for vertical output amplifier in the deflection systems of television receivers and for
general purpose applications.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (lg = 0) 250 \"
Vcev Collector-emitter voltage (Vgg = ~1.5V) 250 A
Vceous) Collector-emitter voltage (Ig = 0) 150 Vv
Vego Emitter-base voltage (Ic = 0) 6 \Y
le Collector current 1.5 A
lem Collector peak current (repetitive) 2 A
Ig Base current 0.5 A
Piot Total power dissipation at T, < 25 °C 1 w
' at Teae <75 °C 5 w
Tetg Storage temperature -55 to 200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
6.6m>" PR

T E’%;

T S

1§

:“:
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THERMAL DATA
Rih jcase  Thermal resistance junction-case max 25 °C/W
Rin j-amp  Thermal resistance junction-ambient max 175 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Parameter Test conditions Min, Typ. Max.| Unit
lceo Collector cutoff
current (Ig = 0) Veg= 200V 10| MA
lego Emitter cutoff current | Vgg= 6V 1| mA
(lc =0)
Veceo sus)* Collector-emitter
sustaining voltage Ilc =20 mA 150 \%
(lg=0)
Vce @ty Collector-emitter
saturation voltage Ilc =500mA |g=50mA 03 15| V
hre DC current gain lc =5mA Vee= 10V |30 -
lc =2560mA V= 3V |30 60 -
fr Transition frequency lc =100 mA Vceg=10V |15 MHz
Cceo Collector-base
capacitance lge=0 Veg= 10V
f=1MHz 35| pF

* Pulsed: pulse duration = 300 us, duty cycle = 1.5%
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BU 1258

Typical application circuit

68001 100
ol 1 4 :-'—O*Vs*
22MQ BA129 ; BA129 I‘°°°PF
VERT.HOLD 35V
u;{n '
220k VERT. i 1
150nF LIN. 250uF
______ 1 470nF = 16y
6800
5600 |*
d
8
VERTICAL BC178 'w
_OSCILLATOR | NTC <]
saly >
X SMALL | LARGE
6.8 BA130 O ¥*|screen|screen
k4 e
i___ 1w | 25v | 32v
10nF 1> m
BLANKING 51 70mH | 80mH
>
_J_ 5-1074
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BU 406
SILICON EPITAXIAL NPN BU 407

PRELIMINARY DATA

HORIZONTAL TV DEFLECTORS

The BU 406 and BU 407 are silicon planar epitaxial NPN transistors in Jedec TO-220A
plastic package. These are fast switching, high voltage devices for use in horizontal deflection
output stages of MTV receivers with 110° CRT. The BU 406 is primarily intended for large
screen, while the BU 407 is for medium and small screens.

ABSOLUTE MAXIMUM RATINGS BU 406 | BU 407
Vego Collector-base voltage (lg = 0) 400 V 330 v
Vcev Collector-emitter voltage (Vgg = -1.5V) 400 v 330 V
- Vceo Collector-emitter voltage (Ig = 0) 200 V
Vego Emitter-base voltage (I = 0) 6V
e Collector current 7A
lem Collector peak current (repetitive) 10 A
- lem Collector peak current (t = 10 ms) 15 A
Ig Base current 4A
Piot Total power dissipation at T, < 25°C 60 W
Tetg Storage temperature -55 to 150 °C
T; Junction temperature 160 °C
MECHANICAL DATA Dimensions in mm

Collector connected to tab

et el
. TO-220 AB TO-220 AA

Supersedes issue dated 9/74 ’ 121 3/75



THERMAL DATA

Rtn jcase Thermal resistance junction-case
Rtn jamb Thermal resistance junction-ambient

2.08
70

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T_,,.= 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit

lces™ Collector cutoff current| for BU 406 Vee= 400V 15| mA

(Vgg =0) for BU 407 Vee= 330V 15| mA
lces Collector cutoff current| V= 300V 100| uA

(VBE = 0) VCE= 300V Tcase=100°C 1 mA
lego Emitter cutoff current | Vgg= 6V 1] mA

(lc =0)
Veeaty© Collector-emitter

saturation voltage lc =5A Ig = 0.5A 11 V
Vge(at)® Base-emitter saturation

voltage lc =BA Ig = 0.5A 1.2 V
tore ¥ Turn-off time lc =BA Ig = 0.5A 0.75( us
fr Transition frequency lc =0.5A Vee= 10V 10 MHz
ls/b Second breakdown

collector current Vee= 40V t=10ms 4 A

*

* %

Pulsed: pulse duration = 300 us, duty cycle = 1.5%

See test circuit
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BU 406
BU 407

DC current gain DC current gain
G-1369/1 G-1370Nn
heg MAX. [ hre [_*Max. = ™.
A-/-_ ™ I I l e ‘\
— N Veg =1V L] — N
TVR \\
TvA L1 \
30 30 -
1 N \ P N
= N NC
NN
*MIN| ! —
N RN
2 N L KT 2l \
e e
v AN V
\\:\\ \‘
10 10
h Vee =9V
N
S
%~ 90 % CON |DEﬁ:‘fT‘ *~, 50" CONFIDENCE
0 [ TIITI 0 [ [ [T
1 3 . . 2 4 . 1] H ¢ 1) . 2 [3 s .
10! 10° e (mA) 10 10° I (mA)
Collector-emitter saturation voltage Collector-emitter saturation voltage
(Tease = 125°C)
G-136V1 0-1362
Vee(sat) VeE(sat)
(mv) ¢ (mv) ¢
& 4
/
y/ \ Tcase = 125°C
2 hpg =10 Y4 hgg =10
E rmaxl//Tve FE
10 g 10
[] v [
. y 4 1]
4 ,I )
, 274 , /
_____é wmax. |/
10? 10? AL
. . 77
‘. 6 Z
A A Y A
7
A 90% CONFIDENCE L1
2 ? o=
10 I I | l I ] — T * .~ 90% CONFIDENCE
? 4 s ¢ N 2 “ [ ) 2 & € 8 2 ‘. s 8
10° 10 Ic (mA) 10? 10° e (mA)
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Base-emitter saturation voltage

Base-emitter saturation voltage
(Tcase = 125°C)

0-13631 6-1364
VBE(sat) ] vgelsat) I
(mVv) (mV) Tcases 125°C !
heg =10 RFg =10
1200 AT 1200 T i*Maxo
TVE 74
1000 H 1000 /i
MINA /|
A S A Mine
800 L 800 >
=T 7
==
600 600 /;,f
—
i
400 400
200 - 200
*n, 90 CONFIDENCE *~,90% CONFIDENCE
0 [ TTIH] 0 [ 11111
4 2 4 s 8 2 4 6 8 2 4 6 8
10? 10° I¢ (mA) 10? 10° Ig(mA)
Collector cutoff current Fall time
G-13651 G-1366
lces® ——r tye
(nA). (us)®
— ¢
z 7 - L
Veg =300V * MAX— / See test circuit
¢ IYP | :
R ,Z/‘Zf
. 7 1
A )
% ‘ —
! AN ] TMAX = ==
10, 4 | TYP 1| {et—11
* et
: 7 RERSY
Y
2 //,// 10".
2 7/
10 ) s =i ¢
s E ¢
¢ | * I\
7 90% CONFIBENC , ~ 90% CONFIDENCE
10 10-? IIIJII'I
0 25 50 75 Tease °C) 0 25 50 75 Tcase (°C)
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BU 406
BU 407

Storage time

6-1367
ts s
(us)
¢ See test circuit
?
*MAX.
1 B TYR
81 *MIN
.
.
2
10"
s
L]
3
*n,90% CONFIDENCE|
I l LT
0 25 50 Tease (°C)

Collector-emitter breakdown voltage
(for BU 406 only)

G-1534
Veer T TITT
) L
o H
bUt CER
400 > () i
N I
300 N N
N
200
100 68 2 & L] 2 4“ 68 2 4 68
10 10? 10° 10 Rgeln)

Turn-off time

6-1368
tofts
(us)s
¢ See test circuil
2
1
. —
81 *MAXE= =
o= L TYR b= —
* MIN, 1T
2
‘OJ
s
.
3
, ~ 90°% CONFIDENCE
| LT
(] 25 50 Tease (°C)
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SWITCHING TIMES

Test circuit (fall, storage and turn-off-time)

INPU'

nzv TOSCOPETY (channel n*1)
|5nF
TO SCOPE
'00 (channel n"2)
A'I' 8c377 2208 844! N ?
Daas e
8C 377
o0 10 TUT 33pF
— 250V
PYNEIY 3 []un o 82nF
10uF —afor;v
alSnf . A L2
15 o3 T %% []eso[]a3 470 1200 x
K| pF aja a [
| Av102
ozz,ﬁ +
—
5-0855

L1 Horizontal hold coil:Pins 1-2a75turns @ 0.2nm; R=150;L min=0.62mH
Pins 2-32293 turns § 0.2rm; Re4B0 ] L max=4,1 mH COrexsiferrit B62120 25x4x2
L2 Horlzontal yokes200 pH

T1 Oriver transtormer: Pins 1-2=125turns @ 0.2 mm;
Pins 3-4225 turns @ 0. an' Gap =042mm; Core=3E3doubleE 19x15x5

T2 EHT transformer manufacturer ARCO type 249.065/035

Waveforms

Fall and storage time Turn-off time

ls
\ .
1 1Y &
|
| l
1
|
o | |
[ v <
1 tof E
! l e
' [}
|
: Turn-off time is the time for the collector current I¢
: to decrease 10 100mA after the collector to emitter
\/ voltage Vcg has risen 3V into its flyback excursion
$-0857
S-0856
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BU 406
BU 407

APPLICATION INFORMATION

Three examples are given of the BU 406 and BU 407 in conventional MTV horizontal
deflection circuits.

BU 406-application circuit for 17" to 24”-110°-28 mm neck picture tubes

's
20m A (win)
Jooma(max)  BC 440 T2(5th harmonic)
2ips

-L s-0084

#N1=125 turns @ 0.3rm ; N2=25 turns § 0.8mm ; GAP=0J2mm; CORE=13x5x8mm; TYPE 3E1

BU 407-application circuit for 12" to 17”-110°-20 mm neck picture tubes
(driver supply voltage = 10.8V)

+10.8v

|
B8U 407 T
220F 2.2pF 180nF
L2 —:,..

| Y0
| ‘:
i | < AUXILIARY
i H 150'1" :l: TURNS
AY105 } A
g AF 3
68 i
20mA(min) L
10mA(max) ~ BC 440 a | -E— T2(5th harmonic)
4TnE o
1 vl v25v
10nF ! }»m;
2ps 5004F 50uF
FIGV JSVP
L 5-088)
O+10.8v

#Ni= 90 turns # 0.3mm ; N22301urns § 0.6 ; GAP=Q12 mm; CORE=19%5% 8mm ; TYPE 3E1
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APPLICATION INFORMATION (continued)

BU 407-application circuit for 12” to 17”~110°-20 mm neck picture tubes
(driver supply voltage = 25V)

+25V

o
AUXILIARY
TURNS

. T2(5th harmonic)
LnE
! Kav] 0105V
10nF ! z— 102
2ps

5004F S=50pF
16v sy

L s-0852+
. . O+108v
#N1=125 turns § 0.3mm ; N2=25 turns  0.6rm ; GAP=0.2rm; CORE=19x5x 8rm; TYPE JE1

@
3

1z
N o
<
5
S
S
L“_JN
I
3
3
~
S
<
5
L'“'aJ
3
3
]
AAAAAAAAI AN

20mA(min)
100mA(max)  BC 440
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BUY 18S
SILICON PLANAR NPN

FAST SWITCHING HIGH VOLTAGE POWER

The BUY 18S is a silicon planar epitaxial NPN transistor in Jedec, TO-3 metal case. It is
intended for high-voltage switching power applications.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (Ig = 0) 400 \
Vceo Collector-emitter voltage (lg = 0) 200 \Y
Vego Emitter-base voltage (Ic = 0) 6 \
lc Collector current 7 A
lem Collector peak current (repetitive) 10 A
lem Collector peak current (t << 10 ms) 15 A
Ig Base current 4 A
Piot Total power dissipation at T¢,ee < 75 °C 50 w
Tstg Storage temperature -55 to 175 °C
T; Junction temperature 175 °C
MECHANICAL DATA Dimensions in mm
10.9 ©oBTmm LT
. S n Y c .
b Co € z
i e
o o 9 ! © U
4.2
S &8 |
26.27 : 170
T 0083

. GimT03)
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BUY 1SS

THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 2

°C/W

ELECTRICAL CHARACTERISTICS (T,m, = 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff
current (Ig = 0) Veg= 200V 10| MA
Veg=200V  T,mp= 100°C 2| mA
V(sRr)ceo "Collector-base
breakdown voltage lc =5 mA 400 Vv
“E =0)
V(gryeso” Emitter-base
breakdown voltage le=1mA 6 \%
“c =0)
VeEo sus). Collector-emitter
sustaining voltage lc =20 mA 200 \%
(IB =0)
Veegay © Collector-emitter
saturation voltage Ilc =56A Ig = 0.6A 11 Vv
Ic =7A Ig =0.7A 0.6 \
Vee@ay  Base-emitter
saturation voltage lc =5A lg = 0.5A 1.4{ V
le =7A lg =0.7A 1.2 16{ V
heg® DC current gain lc =1A Vcg=5V |20 40 -
fr Transition frequency e =05 Vee= 10V 50 MHz
Cceo Collector-base
capacitance lg = Veg= b0V
f =1MHz 55 pF
ton Turn-on time Ic =bA Ig;= 0.5A 1] Ms
toss Turn-off time lc =8BA
lg; = -lgs= 0.5A 0.3 1| Ms
low ™™ Second breakdown
collector current Vee= 40V 1 A

*

Pulsed: pulse duration = 300 us, duty cycle = 1%
** Pulsed: 1s, non repetitive pulse
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BUY 18S

Safe operating areas

G-1492
lc 8
6
(A, 1 mAx K *pyYLSE
C
| (FuL D) OPERATION
N
10 , A\ &
§[Ic MAX “ ims
4 (CONTINUOUS)N{ F10ms
2 N
DC OPERATION M
1
8 \
6
4
z s\ *FOR SINGLE
10°! lsp LIMITED \ NON REPETITIVE|||
8 = PULSE g
6 A\ Y
4 \\
\\
) A\ |
10-2 | VCEO MAX=200V1
2 4 68 2 4 6 8 2 4L 68 2 4L 68
1 10 10 10° Veg (V)
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BUY 47
SILICON PLANAR NPN BUY 48

HIGH VOLTAGE, HIGH CURRENT SWITCH

The BUY 47 and BUY 48 are silicon planar epitaxial NPN transistors in Jedec TO-39
metal case. They are used in high-voltage, high-current switching applications up to 5 A.

ABSOLUTE MAXIMUM RATINGS BUY 47 I BUY 48
Vero Collector-base voltage (I; = 0) 150 Vv l 200 V
Veeo Collector-emitter voltage (lz = 0) 120 v v\1_7/0 \
Veso Emitter-base voltage (I = 0) 6V

= lc Collector current 7A

—> lem Collector peak current (repetitive) 10A
Prot Total power dissipation at T, < 25°C 1w

at T, <25°C 7TW

Tag Storage temperature ~ -55t0200°C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

68™*  127™"

:
1

$94m
¢8 smax

(sim. to TO-39)

Supersedes issue dated 2/73 133 3/75



BUY 47
BUY 48

THERMAL DATA

Rihjcase Thermal resistance junction-case max 25 °C/W
Rin j.amy  Thermal resistance junction-ambient max 175 °C/W

ELECTRICAL CHARACTERISTICS (T.., =25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
leso Collector cutoff
current (I = 0) for BUY 47
Veg = 80V 10| nA
Vg =80V T, =1256°C 1|mA
for BUY 48
Veg = 100V 10 | nA
Vg =100V T, =125°C 1|mA
V sryceo Collector-base
breakdown voltage le=1mA
(I =0) for BUY 47 | 150 A
for BUY 48 | 200 \
V(BR)CEO* Collector-emitter
breakdown voltage lc =20 mA
(I =0) for BUY 47 | 120 \Y%
for BUY 48 | 170 \"
V (er)eso” Emitter-base
breakdown voltage le=1mA 6 v
(. =0)
Veesary  Collector-emitter
saturation voltage lc=05A I3 =50mA 0.1 \"
Ic =2A lg =02A 0.2 0451 Vv
Ic=5A lg =05A 0.55 11V
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BUY 47
BUY 48

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. |Unit
Vee (o) Base-emitter
saturation voltage lc=05A g =50mA 0.75 v
I =2A lg =02A 1 11| Vv
lc =5A lg =05A 115 15) Vv
hee” DC current gain lc=50mA Ve = 5V 130 —
le=05A Vg = 5V |40 150 —_
lc=2A Vi = 5V |40 130 —
le=5A Vg = 5V |15 45 —
fr Transition frequency | I =100mA V., =10V 90 MHz
Cero Collector-base
capacitance le=0 Veg =50V 45 80| pF
ton Turn-on time Ic =5A lgg =05A 0.5 1| us
tos Turn-off time Ilc=5A
lg; = -lgg = 05 A 12 2| us
* Pulsed: pulse duration = 300 us, duty factor = 1%
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BUY 493
SILICON PLANAR NPN

PRELIMINARY DATA

HIGH VOLTAGE, MEDIUM CURRENT SWITCH

The BUY 49S is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case. It is
used in high-voltage, high-current switching applications up to 2A.

ABSOLUTE MAXIMUM RATINGS

Vcego  Collector-base voltage (lg = 0) 250 \
Vceo  Collector-emitter voltage (Ig = 0) 200 \
Vego Emitter-base voltage (I = 0) 6 \
e Collector current 1.5 A
lem Collector peak current (repetitive) ) 2 A
Piot Total power dissipation at Tmp < 25 °C 1 W

atTeae <75°C 7 w
Tetg Storage temperature -55 to 200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

6.6M3% 12.7mn é
. E
~
=]
. H ' R:Y
é £ ==
1t
g0
> o s e
A3 "
J.::
1 POCS B

(sim. to TO-39)
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 18  °C/W
th jamp  Thermal resistance junction-ambient max 176 °C/W
ELECTRICAL CHARACTERISTICS (T,.,, = 25 °C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.{ Unit
lceo Collector cutoff
current (Ig =0) Vep= 200V 0.1 MA
Veg=200V  T,amp= 150 °C| 50| MA
V(gr)cso Collector-base
breakdown voltage Ic =100 uA 250 \%
(lg =0)
Vceo (sus) * Collector-emitter .
sustaining voltage lc =20 mA 200 \Y
V(er)eso*Emitter-base
breakdown voltage le =1mA 6 \Y
('c =0)
Vceay*  Collector-emitter
saturation voltage lc =0.5A Ig=50 mA 02| V
Vge(sat)* Base-emitter
saturation voltage lc =0.5A Ig=50 mA 1.1} V
hee™ DC current gain lc =20mA  Vceg=5V |40 -
lc =0.5A Vce=5V 40 80 -
fr Transition frequency Ilc =100mA Vceg=10V (50 80 MHz
Cceo Collector-base
capacitance lge =0 Veg= 10V
f =1MHz 35( pF
ton Turn-on time lc =0.5A lg; =50 mA 0.5 Ms
tot Turn-off time Ic =0.5A
|31="|32= 50 mA 1 Ms
Iy ™" Second breakdown
collector current Vce= 50V 0.2 A
* Pulsed: pulse duration = 300 us, duty cycle = 1%

** Pulsed: 1s, non repetitive pulse
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BUY 68
SILICON PLANAR NPN -

HIGH CURRENT, GENERAL PURPOSE TRANSISTOR
The BUY 68 is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case.

It is used for high-current switching applications and in power amplifiers. The BUY 68
is available in 3 hg gain bands.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (le =0) 100 V
Veer Collector-emitter voltage (Rg: = 102) 80 v
Veeo Collector-emitter voltage (I3 = 0) 60 V
Veso Emitter-base voltage (I = 0) 6 VvV
I Collector current 5 A
Piot Total power dissipation at T, , =25°C 08 W
at T.,.=25°C 7 W
L Storage temperature -55 to 200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
66 1gmn  F
2
: 1 g
5%
E\-,Em i -
9| o i
s J=lI
| P00OS5-B
(sim. to TO-39)
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BUY 68

THERMAL DATA

Rihj-case  Thermal resistance junction-case max 25 °C/W
Ryp j.ams  Thermal resistance junction-ambient max 220 °C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff
current (Iz = 0) Veg = 60V 1| wA

V(sr)ceo Collector-base
breakdown voltage

(Ie=0)

V (gryceo” Collector-emitter
breakdown voltage
(Is=0)

Veeresus) Collector-emitter
sustaining voltage
(RBE =10 Q)

c =1mA 100 v

= 50 mA 60 \

&5

¢ =50mA 80 v

V grieso” EMitter-base
breakdown voltage |
(c=0 le =1mA 6 \"

Ve (sany” Collector-emitter

saturation voltage lc =2A Iy =02A 02 06|V
lc =5A I3 =05A 0.4 1|V
Vi (sar)” Base-emitter
saturation voltage lc =2A Iz =02A 1 13|V
le =5A Iz =05A 12 16| V




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit

hee* DC current gain lc =01A V=1V 40 130 —
Group 6 40 70 —
Group 10 63 110 -
Group 16 100 170 —
le =1A Vge=1V 40 130 250| —
Group 6 40 70 100| —
Group 10 63 110 160| —
Group 16 100 170 250| —
fr Transition frequency le =05A Vg=5V 50 100 MHz
Ccgo  Collector-base
capacitance I =0 Veg =10V 40 80| pF
ton Turn-on time lc =5A I3 =05A 0.1 0.35| us
togs Turn-off time lc =5A
lgy =-lg; =05A 0.55 0.75( us

* Pulsed: pulse duration = 300 us, duty factor = 1%

Typical DC current gain Typical collector-emitter saturation
voltage
103 V-0 ’|
8] 8
hee Vee(saty
- (v) .
. V=1 . Ic=101s
Pl
v
GROUP_16 ] z
_— (" \
:— R 10 .\\
2 ] s A N 10 1
10 FH Y
8 GROUP 3 N 8
s L \ R
AN A
/
4 4
P
/
2 2
10 10°
1072 107 1 le (A) 10 10 1 le (A) 10
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BUY 68

Typical base-emitter saturation

voltage
Vee (saty a
(v)
13 lc=101s
4
11 L
Wl
09 >
07 |-
05
10" 1 lc (A) 10
Typical thermal response
6-1525
FRth i i
J-case| 1
w m
4
I
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B
o T
0.05 gt
8 = =
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40/ 1
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N Ve 2!
’ T
, Lo
8 4 68 2 46
107 1073 102 107" 1 ts)

Typical transition frequency

-
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Neg=5 V
120
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/
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P
A
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40 '/
0 4
102 107" (A, 1
Safe operating areas
G-09141
Ic o [Tom MAX
(A) ¢ AT PULSE
HS{ OPERATION
4
THEAN
N
: ¥FOR SINGL
N NON REPETITIVE
1, PULSE
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4
N
2
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8
3
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Vceo MA
2
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2 4 6 8 2 4 68 2 4 6 8
1 10 10? Veg (V)




2N 3055
SILICON HOMETAXIAL* NPN BDX 10

POWER LINEAR AND SWITCHING APPLICATIONS

The 2N 3055/BDX 10 is a single diffused « hometaxial » silicon NPN transistor in a
Jedec TO-3 metal case. It is useful for power switching circuits, series and shunt
regulator output stages and high fidelity amplifiers.

Designed to assure freedom from second breakdown at maximum ratings.

* Hometaxial types employ a structure in which the base region has homogeneous
resistivity silicon material in the axial direction (emitter-to-collector).

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (Iz = 0) 100V
Vegy (sus) Collector-emitter voltage (Vge = -1.5V) 9 Vv
Vegr (sus) Collector-emitter voltage (Rge = 100 Q) 70 V
Vego (sus) Collector-emitter voltage (I = 0) 60 Vv
Veso Emitter-base voltage (I = 0) 7V
Ic Collector current 15 A
lg Base current 7 A
Pt Total power dissipation at T, = 25°C nrw
T, Storage temperature -85 to 200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
10.9 g™ 117
C
b , \F— e 9
. I o e
f o et : '
g S8 @ | N
© |
N Ay
262" 1.0me
o c-0008/1

(sim. to TO-3)
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2N 3005
BDX 10

THERMAL DATA

Rop j-c Thermal resistance junction-case max 1.5 °C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
lcey Collector cutoff Vee= 100V 5 | mA
current (Vg =-15V) [ V=100V T, = 150°C 30 | mA
lceo Collector cutoff
current (I = 0) Veg=30V 0.7 | mA
leso Emitter cutoff
current (I = 0) Veg=7V 1| mA
Veey(sus) COllector-emitter
voltage (Vge =-1.5V) | I = 100 mA 90 \
Veer(sus) Cellector-emitter
voltage (Rge = 100Q) || = 200mA 70 v
Veeo(susy Collector-emitter
voltage (I = 0) lc =200 mA 60
Veesaty Collector-emitter lc =4A | =400mA 1V
saturation voltage lc =10A I3 =33A \Y
Vee” Base-emitter voltage le =4A Vg =4V 15| v
hee” DC current gain Gr. 4| | =500mA V=4V 20 50 | —
Gr. 5[l =500mA V=4V 35 7% | —
Gr. 6 Ic =500mA Ve =4V 60 145 | —
Gr. 7| lc =500mA Ve =4V 120 250 | —
lc =4A Vg =4V 20 70 | —
lc =10A V=4V 5 —
hee, /Mee, Matched pair le =500mA Vi =4V 16 | —
fr Transition frequency |1l =1A V=4V 800 kHz
Iy,™  Second breakdown
collector current Vg =60V 1.95 A

*

Pulsed: pulse duration = 300 us, duty factor = 1.5%
** Pulsed: 1s, non repetitive pulse
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2N 3095
BDX 10

Safe operating areas

G -1504
Ic
(a) °
6 ¥FOR SINGLE NON REPETITIVE PULSE
4
?|Tc MAX(CONTINUOUS) _*PULSE OPERATION 20
50 us \\ N\ \\ s
10 100us \ X
. 1 ms e N\ N
N 100NN\
6 ms
. DC OPERATION
A
lg/p LIMITED

VCEO MAX = 60V —»>

2 4 6 8 2 4

6 8
1 10 Vce (V)
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2N 3055
BDX 10

Typical DC current gain Reverse-bias second breakdown
characteristics
h G-0157 G=-0161/1 I
" [ INDUCTANCE (L)=200 pH 7] "
1 IR
Vg = &V /
80 / / 4
R siainind
g N
P oG 100 L~ /
60 ~ ‘ :""’ 1 1yP. Ree” = 3
7 v N [ |
‘\> L~ TP (FBE=‘|00
40 Y L 2
o . M <RBE=‘°°IQ’ =]
\ — T T | MN. (Rsfwn)
20 1
0
16° 10 1 e (A) Vee (V) =4 -3 -2 -1 0
Thermal-cycle rating chart Collector-emitter breakdown
voltage
G-0835 Vv, G-0015H
Rot. cen [T
W) W) (I T [T
Rye Veer|
70 ©)
Cas,
102 o 65
o %—Mpb
: Rr \
7 BIINN < C,
S INNNN NN G
% \:\:Q N :Gégoo__“ 60
NN C
. 2NN \\J\_E}i“ Il
e L2\ /O‘\%‘\P%\o 500 q
FIS \a N\ NONe Ny
[N&\& |\ A
10 2 4 8 '2 4 55
10° 10 10° (CYCLES) 108 10° 10' 10? 10° 10°  Rge (O
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SILICON HOMETAXIAL™ NPN

2N 3055C

POWER LINEAR AND SWITCHING APPLICATIONS

The 2N3055C is a single diffused "hometaxial” silicon NPN transistor in Jedec TO-3 metal
case. It is useful for power switching circuits, series and shunt regulator output stages and

high fidelity amplifiers.

Designed to assure freedom from second breakdown at maximum ratings.

* Hometaxial types employ a structure in which the base region has homogeneous resistivity
silicon material in the axial direction (emitter-to-collector).

ABSOLUTE MAXIMUM RATINGS

Vego Collector-base voltage (lg = 0)
Vcev sus) Collector-emitter voltage (Vgg = -1.5V)
Vceo (sus) Collector-emitter voltage (Ig = 0)

Vego Emitter-base voltage (Ic = 0)

le Collector current

Iz Base current

Piot Total power dissipation at Tz <25 °C

Storage temperature
Junction temperature

80

70

60

7

15

7

117

-65 to 200
200

Srr<<<c<

[

o
[oXe]

MECHANICAL DATA

’ Bm‘l

Dimensions in mm

39.5m
q) 2 omu

262m
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s
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THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 1.5

°C/W

ELECTRICAL CHARACTERISTICS (T = 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lcev Collector cutoff
current (Vgg=-1.5V) | Vceg= 80V 5| mA
Vee= 80V Tease= 150 °C 30| mA
lceo Collector cutoff
current (Ig = 0) Vee= 30V 0.7 mA
lego Emitter cutoff
current (I = 0) Vegg=7V 1| mA
Vcev (sus) * Collector-emitter
voltage (Vge=-1.5V) [l =100mA 70 \Y
Vceo sus)* Collector-emitter i
voltage {Ig = 0) lc =200 mA 60 \Y%
Vce@aty* Collector-emitter
saturation voltage Ilc =4A lg = 400mA 1.1 V
Vge* Base-emitter voltage le =4A Vee=4V 1.5 V
hee* DC current gain lc =500 mA Vce=4V 20 250 —
lc =2A Vee=2V 20 160| —
Ilc =4A Vee=4V 12 -
fr Transition frequency Ilc =1A Vee=4V 800 kHz
lop ™™ Second breakdown
collector current Vce= 60V 1.95 A

Pulsed: pulse duration = 300 us, duty cycle = 1.5%

** Pulsed: 1s, non repetitive pulse
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2N 30556

Safe operating areas

G -1504
I'c
(a) °
6 *FOR SINGLE NON REPETITIVE PULSE
4
?ITc MAX(CONTINUOUS) _*PULSE OPERATION
<30
‘ 50 us \ NN [ ws
8 1 ms N N k
N 100\J—
6 ms
. DC OPERATION \
Igp LIMITED
2
VCEO MAX = 60V —

2 4 6 8 2 4

6 8
1 10 Veg (V)
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60

40

20

Typical DC current gain

6-0

a

L

Y
\|
Ic (A)
Reverse-bias, second breakdown
characteristics
G- 016y
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Typical DC transconductance
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2N 30550
SILICON HOMETAXIAL* NPN BDX 60

HIGH CURRENT, HIGH POWER APPLICATIONS

The 2N 3C55U/BDX 60 is a single diffused « hometaxial* » silicon NPN transistor in a
Jedec TG-3 metal case, with high gain, low saturation voltage at high collector current
(up to 15 A) and high breakdown voltage. It is intended for a wide variety of high-power
applications. Designed to assure freedom from second breakdown at maximum ratings.

* Hometaxial types employ a structure in which the base region has homogeneous
resistivity silicon material in the axial direction (emitter-to-collector).

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I; = 0) 100 V
Vegy (susy  Collector-emitter voltage (Vge = -1.5V) 90 VvV
—> Vegr (svs) Collector-emitter voltage (Rge < 100 Q) 80 Vv
—> Vego (susy)  COllector-emitter voltage (I = 0) 70 VvV
Veso Emitter-base voltage (I = 0) 7V
Ic* Collector current 15 A
lg Base current 7 A
Pyt Total power dissipation at T, < 25°C 150 W
Ts‘g Storage temperature -65 to 200 °C
Tl. Junction temperature 200 °C

* The emitter current may reach 30 A peak with collector-base junction short-circuited

MECHANICAL DATA Dimensions in mm

Collector connected to case

10.9 8™ 117
C
b /i 11 e 2
| x
3 A L% © Y
f o ekes -
g 8 @ | N
© '
‘%E 4.2
| 4.0
26.2m* 1.0ma

C¢-0008/1

(sim. to TO-3)
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2N

3055U

BDX 60

THERMAL DATA

R

th j-c

Thermal resistance junction-case

max 117

°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

- Parameter Test conditions Min. Typ. Max. |Unit
leey Collector cutoff ‘
current (Vgg =-1.5V) | V=100V 5 | mA
leso Emitter cutoff
current (I = 0) Veg =7V 1| mA
Vegy (sus) COllector-emitter
voltage (Vge =-1.5V)| I = 100mA 90 \Y
Veer(sus)  Collector-emitter
voltage (Rg; = 100Q)| I = 200mA 80 v
Vego (sus)  Collector-emitter
voltage (lg = 0) lc = 200mA 70 \
Vegsaty  Collector-emitter
saturation voltage lc =4A Iz =04A 05|V
lc =8A Iy =16A 15| V
lc =15A I3 =3A 4|V
Vee* Base-emitter voltage | I =4A V=4V 1.2 Vv
Vie (say  Base-emitter
saturation voltage lc. =4A 13 =04A 16 | V
lc. =8A I =16A 3|V
lc. =15A I3 =3A 55| V
hee” DC current gain Ilc =05A V=4V 30 250 | —
lc =5A V=4V 20 70 | —
lc =8A V=4V 10 =
Pre, /M,  Matched pair lc =05A V=4V 1.6 | —
fr Transition frequency le =1A V=4V 0.8 MHZ
L™ Second breakdown
collector current Ve =70V 2.14 A

*

Pulsed: pulse duration = 300 us, duty factor = 1.5 %
** Pulsed: 1s, non repetitive pulse
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2N 30550

Safe operating areas
. G-07171
C, ——I%FOR SINGLE NON |
(A)6 REPETITIVE PULSE

N
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2 4 6 8 2 4 6 8
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2N 30550
BDX 60

Typical input characteristics

Typical DC transconductance
6G-071211 | G-0156
B
< A o
(A) - B Y
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2N 3055U
BDX 60

Collector-emitter breakdown Reverse-bias second breakdown
voltage characteristics
G=07151 LLILI]
Veer H{r m T 110 INDUCTANCE (L)=200 pH ¢
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SILIGON HOMETAXIAL* NPN

2N 3442/BDX 11
2N 4341/BDX 12

HIGH POWER HIGH VOLTAGE APPLICATIONS

The 2N 3442/BDX 11 and 2N 4347/BDX 12 are high voltage, « hometaxial » NPN tran-
sistors in Jedec TO-3 metal case. They are intended for use as power switches, re-
gulators, dc-dc converters, inverters and audio amplifiers.

* Hometaxial types employ a structure in which the base region has homogeneous
- resistivity silicon material in the axial direction (emitter-to-collector).

ABSOLUTE MAXIMUM RATINGS

2N 4347 2N 3442

Veso Collector-base voltage (I; = 0)

Veeyv(susy Collector-emitter voltage (Vg = -1.5V)
—> Vg (sus)  Collector-emitter voltage (Rge < 100 Q)

Veeosusy Collector-emitter voltage (I; = 0)

Veso Emitter-base voltage (I = 0)
I Collector current
—lem Collector peak current (repetitive)
lg Base current
Py Total power dissipation at T, < 25°C
Tog Storage temperature
T, Junction temperature

140 V 160 V
140 V 160 V
130 V 150 v
120 V 140 V
7V
10 A
15 A
7A
for 2N 3442 7w
for 2N 4347 100 W
-65 t0 200°C
200 °C

MECHANICAL DATA

Collector connected to case

10.9
t C
b 1 ' 1 e
x |
b~ — _i: ‘?:—_,__
38 @ |
© |
EG 4.2
| _40
26.2m

Supersedes issue dated 2/73 157

Dimensions in mm

gmx 11,7

$10

p 207

1.0max
C€-0008/1

(sim. to TO-3)
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2N 3242/BDX 11
2N 4341/BDX 12

THERMAL DATA

Rth j=c

Thermal resistance junction-case

for 2N 3442
for 2N 4347

15
1.75

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
lcso Collector ‘cutoff
current (Il = 0) Veg = 140V 1| mA
(for 2N 3442 only)
lcey Collector cutoff for 2N 3442
current (Vgg =-15V) |V =140V 1| mA
Ve =140V T, = 150°C 10 [ mA
for 2N 4347
Ve =120V 2| mA
Vg =120V T = 150°C 10| mA
leso Emitter cutoff
current (I = 0) Veg =7V 5| mA
Vcev (sus) COllector-emitter
voltage (Vg =-1.5V) [l = 100 mA
for 2N 3442 | 160 \
for 2N 4347 | 140 \%
Veer (sus) COllector-emitter
voltage (Rge = 100Q) |l = 100 mA
for 2N 3442 | 150 \%
for 2N 4347 | 130 \Y
Veeo(sus) Collector-emitter
voltage (I = 0) lc = 200mA
for 2N 3442 | 140 \Y
for 2N 4347 | 120 \Y
Vcesaty Collector-emitter for 2N 3442
saturation voltage Ilc =3A lg =03A 1V
| for 2N 4347
lc =2A lg =02A 1| Vv
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2N 3442/BDX 11

2N 4347/BDX 12
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max. |Unit
Vge” Base-emitter voltage for 2N 3442
le =3A Vg =4V 17|V
for 2N 4347
le =2A Vg =4V 2|1V
Neg” DC current gain for 2N 3442
Gr. 4/ I =05A V=4V 20 50 | —
Gr.5/ I =05A V=4V 35 75 | —
Gr. 6| I =05A V=4V 60 145 | —
Gr. 7| Ic =05A V=4V |120 250 | —
lc =3A Vg =4V 20 70 | —
for 2N 4347
lc =2A Ve =4V 20 70 | —
hee, /e, Matched pair le =05A V=4V 1.6 | —
(for 2N 3442 only)
Iy,""  Second breakdown
collector current Ve =78V for 2N 3442 15 A
Ve =67V for 2N 4347 15 A

*

Pulsed: pulse duration = 30 us, duty factor = 1.5%
** Pulsed: 1s, non repetitive pulse
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2N 3442/BDX 11
2N 4341/8BDX 12

Safe operating areas (for 2N 3442 only)
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2N 3442/BDX 11
2N 4347/BDX 12

Typical DC transconductance

Reverse-bias second breakdown
characteristics
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10 <IT N
120
0
IO'Z ’04 100 1 (A) 4 68 2 4 608 2 4 68 2 4 68
¢ 10 102 10° 10¢  Rgg ()
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40251
SILICON HOMETAXIAL* NPN BDX 13

HIGH CURRENT POWER APPLICATIONS

The 40251/BDX 13 is a single diffused « hometaxial » silicon NPN transistor in Jedec
TO-3 metal case. It is intended for a wide variety of high power applications because
of very low collector saturation voltage up to 8 A.

* Hometaxial types employ a structure in which the base region has homogeneous
resistivity silicon material in the axial direction (emitter-to-collector).

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (lz = 0) 50 V
Vegy (sus) Collector-emitter voltage (Vg = -1.5V) 50 V
Vo (sus) Collector-emitter voltage (lg=0 . 40 V
Veso Emitter-base voltage (I = 0) 5 V
le Collector current 15 A
Ig Base current 7 A
Piot Total power dissipation at T, =25°C 117 W
T, Storage temperature -65t0 200 °C
T, Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
10.9 gmx 117
i c
b e 2
' ' i . A
e 83 S8 :
a8 2 } °
*d 42
40
max LOmiX
78 _’““ﬁoo_en
(sim. to TO-3)
3/75
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40251
BDX 13

THERMAL DATA

Reh j-c Thermal resistance junction-case

_max

1.5

°C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leev Collector cutoff
current (Vg = -1.5V) Ve =40V 2| mA
Veg =40V T = 150°C 10 mA
leso Emitter cutoff
current (I = 0) Veig=5V 10| mA
Vego®  Collector-base .
voltage (I = 0) lc =100mA ' 50 \"
Veey™(sus)Collector-emitter
voltage (Vgz = -1.5V) lc =100 mA 50 \
Vo™ (sus)Collector-emitter
voltage (I3 = 0) lc = 200mA 40 v
Ve sa)* Collector-emitter
saturation voltage lc =8A lg =08A 15
Vge” Base-emitter voltage lc =8A V=4V 2.2
hee™ DC current gain Gr. 4 [l =500mA V=4V 20 50| —
Gr.5 |l =500mA V=4V 35 75| —
Gr. 6 |lc =500mA V=4V 60 145| —
Gr. 7 |lc =500mA V=4V 120 250 | —
lc =8A V=4V 15 60| —
heey/hFE; Matched pair lc =500mA V=4V 16| —
fr Transition frequency le =1A Vg =4V 0.5 MHz
Iy Second breakdown :
) collector current V=39V 3 A
* Pulsed: pulse duration = 300 ps, duty factor = 1.5%

** Pulsed: 1s, non repetitive pulse
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ACCESSORIES AND MOUNTING INSTRUCTIONS
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SOT-9

ACCESSORY ASSEMBLY NUMBER MECH,
UNI-CODE | MATERIAL [DATA
TYPE Qty| KITH KIT 2 Page
CHEESE HEAD i1 STEEL
SCREWS 2 | NRO21D NICKEL
SLOTTED UNI242 | b aTED
MICA
1
WASHER DF 05 A DFO5A MICA 175
INSULATING 1 | o 038 DF 03B
BUSHES NYLON 174
STEEL
WASHERS 2 | NRO24A NICKEL 177
PLATED
LOCK STEEL
WasHE 2 | NRO26B 4LUNI3703 | NICKEL
ASHERS PLATED
HEXAGON STEEL
o 4 | NRO22D M4 UNI 5590 | NICKEL ,
s PLATED
BRASS TIN
SOLDER LUG | 1 | NRO23A 176
PLATED
s-0328f1
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T0-3

ACCE SSORY ASSEMBLY NUMBER MECH.
UNI-CODE | MATERIAL [DATA
TYPE Qy| KIT1 KIT 2 Page
CHEESE HEAD Moxtd STEEL
SCREWS 2 |NRO21D NICKEL
SLOTTED UNI242 | b aTED
MICA
1 |495320-CT2 | 495320-CT2 MiCA 178
WASHER
INSULATING
2 |oFo3s DF 03B NYLON 174
BUSHES
STEEL
WASHERS 2 | NRO24A NICKEL 177
PLATED
Lock STEEL
2 | NRO26B 4UNI3703 | NICKEL
WASHERS PLATED
HEXAGON STEEL
4 | NRO22D M4 UNI 5590 | NICKEL
NuTS PLATED
BRASS TIN
SOLDER LUG | 1 | NRO23A 176
PLATED
5-0375/1
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T0-66

ACCESSORY ASSEMBLY NUMBER MECH.
UNI-CODE | MATERIAL |DATA
TYPE Qty| KIT1 KIT 2 Page
CHEESE HEAD M3x14 STEEL
SCREWS 2 | NRO21C NICKEL
SLOTTED UNIZ42 | piaTED
| Mica
1 |DF31 CTA |DF31 CTA MICA 175
WASHER
INSULATING
e DF 03C DFO3g NYLON 174
BUSHES
STEEL
WASHERS 2 | NR0248B NICKEL 177
PLATED
LOCK STEEL
2 | NRO26A 3UNI3703 | NICKEL
WASHERS PLATED
STEEL
HEXAGON
4 | NRO22C M3 UNI 5590 | NICKEL
NUTS PLATED
BRASS TIN
SOLDER LUG | 1 | NRO23B 176
PLATED

$-0376/1
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T0-126
(S0T-32)

HEAT SINK

max 2 mm

ACCESSORY ASSEMBLY NUMBER MECH.
UNI-CODE | MATERIAL |paTA
TYPE Qty | KIT1 KIT 2 Page
CHEESE HEAD M3x14 STEEL
SCREW 1 | NRoO21C NICKEL
SLOTTED UNI242 o atED
LoCK STEEL C72
026E 77
WASHER TR uni3ses |
INSULATING
. 1 | DFO2A DF 02A MICA V74
BUSHE
STEEL
WASHER 1 | NRO24B NICKEL 177
PLATED
" Lock STEEL
1 | NRO26A 3UNI 3703 |NICKEL
WASHER PLATED
HEXAGON STEEL
1 | NRO22C M3 UNI 5590 |NICKEL
NuT PLATED
5-0340/1
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T0-220AA

ACCESSORY ASSEMBLY NUMBER MECH.
UNI-CODE | MATERIAL |paTA
TYPE ay| kIt KIT 2 Page
CHEESE HEAD M3x14 STEEL
SCREW 1 |NRo21C NICKEL
SLOTTED UNI 242 PLATED
RECTANGULAR 5 STEEL
WASHER 1 |NR231CTA NICKEL | 178
PLATED
iea 03CTB | DF103CTB
WASHER 1 |pFi03cTe MICA 176
INSULATING
ATING | 1 lbrosc  |opFosc NYLON 17
BUSHE
STEEL
WASHER 1 | NRO24B NICKEL | 177
PLATED
STEEL
LOCK
HEAT SINK WASHER 1 [ NRO26A 3UNI3703 | NICKEL
HEATSIN @ PLATED
STEEL
) HEXAGON 2 | NRO22C M3 UNI 5590 | NICKEL
NUTS PLATED
BRASS TIN
SOLDER LUG | 1 | NR023B 176
PLATED

s-0387/1
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TC-220AA

ACCESSORY ASSEMBLY NUMBER MECH.
UNI-CODE | MATERIAL (DATA
TYPE Qty| KIT1 KIT 2 page
CHEESE HEAD V— STEEL
SCREW 1 |NRO21C NICKEL
SLOTTED UNE242 ) by atEp
INSULATING
1 |DF o030 DF 030 NYLON 174
BUSHE
MICA
WASHER 1 |DF103CTB | DF103CTB MICA 176
STEEL
WASHER 1 | NRO24B NICKEL 177
PLATED
LOCK STEEL
1 | NRO26A 3UNI 3703 | NICKEL
WASHER PLATED
HEXAGON 2 | NRO22C 590 ixTcE»i:LL
M3 UNI 5
HEAT SINK NUTS
max 2 mm / PLATED
BRASS TIN
——| SOLDER LUG | 1 | NRO23B 176
PLATED
S-1114
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T0-220AB

TYPE
CHEESE HEAD
SCREW
SLOTTED
RECTANGULAR

\ MICA

HEAT SINK
max 2 mm

ACCE SSORY ASSEMBLY NUMBER MECH.
UNI-CODE | MATERIAL |DATA
Qty| KIT1 KIT 2 Page
Maxie STEEL
1 |NRO21C NICKEL
UNI 242 PLATED
STEEL
1 |NR231CTA NICKEL 178
WASHER PLATED
WASHER 1 |DF103CTB | DF103CTB MICA 176
INSULATING
1 |DFoO3C DF 03C NYLON 17
BUSHE
STEEL
WASHER 1 | NRO24B NICKEL 177
PLATED
LocK STEEL
1 | NRO26A 3UNI3703 | NICKEL
WASHER PLATED
STEEL
HEXAGON
2 | NRO22C M3 UNI 5590 | NICKEL
NUTS PLATED
BRASS TIN
SOLDER LUG | 1 | NR023B 176
PLATED
$-0388/1
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T0-220AB

ACCESSORY ASSEMBLY NUMBER MECH.
UNI-CODE | MATERIAL |paTA
| Tvee Qy | KIT1 KIT 2 Page |
CHEESE HEAD M3x14 STEEL
SCREWS 1 | NRO21C ,  |Meke
SLOTTED UNI 24 PLATED
INSULATING | | 2030 | oF 03D N 174
BUSHING nyLo
\ MICA
i | DF103CTB | DF103CTB MICA 176
INSULATOR
METAL STEEL
WasHER 1 | NRO24B NICKEL ”
PLATED
Lock STEEL
1 | NRO26A 3UNI3703 | NICKEL
WASHER PLATED
HEXAGON STEEL
WEAT SINK Nors 2 | NRO22C M3UNI5590 | NICKEL
AT SN @ PLATED
BRASS TIN
SOLDER LUG | 1 | NR023B ; 176
PLATED
5-0389/1
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ACCESSORIES

DF 02 A
1<0:05+0.10
A-0025
TYPE MATERIAL NOTE
DF 02 A MICA
c
DF 03 \
1
N
o
0|
(- ]
i [ ©®
0.12X45
A-0024/1
TYPE MATERIAL a b c d e f NOTE
DF 03 B Nylon 8 max| 4.1 56 |11 max| 16
DF03 C Nylon 8 max| 31 41 [\ max| 1.6
DFO03 D Nylon, 5.5max| 3.1 3.88 1.8 12
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ACCESSORIES

DF 05 A

33.6
23

20.6
6
7]
1l
.!
ol
P

1.25

0.05

A-0018/1

TYPE MATERIAL NOTE
DF 05A  |Mica ASTM D351-57T(v5)| -

DF 31 CTA

P b
o- o)

20
5.05
(-

3.9

ml 1.15
=
IS
f A

TYPE | MATERIAL [vote ]
[oF 31CTA™ [Mica ASTM D351-57T (v5) -
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ACCESSORIES

DF 103 CTB R=2

( 1.8 38

n
it ! 9 o~ i
s . Y| ..84 -
e ,,

5.1

\ J U
22 14.8
0.10
22 0.05
A-0026/1
TYPE MATERIAL NOTE

DF 103CTB| MICA

NR 023
18 _
125
ol o hl 2
' ——N '
Y —
T }__;& 25
[Te]
S
A = A-0007/1
TYPE MATERIAL é |NOTE
NR 023 A Brass Tin plated | 4.2
NR 023 B " " 3.2
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ACCESSORIES

NR 024
-
b
A-0027
TYPE | MATERIAL a | b [ c|NoTE
NR 024 A |Steel nickel plated [4.10 | 6,5 | 1
NRO24B| » » w» 1310 |53 ]| 1
NR 026 E

120°

A-0022

TYPE maxd‘min maxDmin [o]] S hy

NRO026E | 33 | 31 |71 |68 |52 | 04108

NOTE

MATERIAL: Steel nickel plated
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ACCESSORIES

NR 231 CTA 495320 CT 2

301
i l 16.9
T

28
5.6

vl o ' |
- g gL DT
A-0023/1
TYPE MATERIAL NOTE 0 14
NR 231 CTA [Steel nickel plated °
* A-0005/1

Information furnished by SGS-ATES is believed to be accurate and reliable. However, no responsibility
is assumed by SGS-ATES for the consequences of its use nor for an infringement of patents or other
rights of third parties which may result from its use. No license is granted by implication or
otherwise under any patent or patent rights of SGS-ATES.
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IL 12 MARZO 1975
dalle officine Grafiche Garzanti Editore s.p.a.









