





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 six main sections:
General Information, Germanium Transistors, Germanium Diodes, Silicon Transistors,
Silicon Thyristors, and Accessories and Mounting Instructions. The General Information
section contains 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.

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 Semiconductor Databook 1 (discrete devices)
SGS-ATES Professional Semiconductor Databook 2 (integrated circuits)

SGS-ATES Consumer Semiconductor Databook (discrete devices & integrated circuits)
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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: I, V, P

1.2, SUBSCRIPTS FOR QUANTITY SYMBOLS

a.

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

Values of varying components are indicated by lower case subscripts.
Examples: i, |, Vg, Per Pe
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: |, lcps leaw leay

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

Examples: |, (rms), Ic (Rms)

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

schedule e.)
A a = Anode terminal
K, k = Cathode terminal
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E e

B, b
Cc

Js

(BR)

X, x

M, m
Min, min
AV, av
(RMS), (rms)
F,f

Emitter terminal

= Base terminal

Collector terminal
Generic terminal
Primary break-down

Specified circuit

= Maximum (peak) value

Minimum value
Average value
R.M.S. value

Forward

R, r = As first subscript: Reverse. As second subscript: Repetitive
('3,0 = 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 o] Vv P
e istantaneus value of the R.M.S. value of the variable component,
variable component or (with appropriate supplementary
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
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:

collector current

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.

N

IciRMS) i
# C
without ‘ time
signal with signal
fig. 1
le - DC value, no signal
leav - Average total value
lem - Maximum total value
Ic(rms) - R.M.S. total value
leay - Average value of the variable component
I¢ (rms) -~ R.M.S. value of the variable component
lem - Maximum vaiue of the variable component
ie - Instantaneous total value
i - Instantaneous volue of the variable component

1.3. CONVENTIONS FOR SUBSCRIPT SEQUENCE

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
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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, Ve, Vpg
The reference terminal may then be indicated by a third subscript.
Examples: Vigs, Ver, 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: Bg, ¢ voltage between second base and emitter

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

Example: V5 s 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: hy, Zy, Yoo Dee

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 Yg



s <SUBSCRIPTS FOR PARAMETER SYMBOLS
1‘ -

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

Note: The static value is the siope 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.

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

Examples: hy, Z,

c. 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;l; + h_V,
L =hgly +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.

d. The second subscript identifies the circuit configuration.
e = common emitter
b = common base
¢ = common collector
j = common terminal, general

Examples: (common base)
=¥ Vi ¥ Vo
lp = ¥, Vip T Yob Vap

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

e. 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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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
b. Maximum (peak), average, d.c. and root-mean-square values are repre-
sented by appropriate upper case letter.

Examples: I,V,P

1.2. SUBSCRIPTS FOR QUANTITY SYMBOLS

a. Total values are indicated by upper case subscripts.
Examples: |, ic, Ves, Pc, P

b. Values of varying components are indicated by lower case subscripts.
Examples: i, |, Vg, Pe Pe
c. 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 leaw leav

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

Examples: 1. (rmsyy | (RMS)

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

Anode terminal

Il

A a

K, k Cathode terminal

I
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E, e = Emitter terminal

B, b = Base terminal

C,c = Collector terminal

J,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 i \ 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
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collector current

— -

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.

N

|
I |
| | IlcRms)
| C
without | _ time
signal with signal
fig. 1
e - DC value, no signal
lcav - Average total value
lem - Maximum total value
Ic(Rms) - RM.S. total value
lcav - Average value of the variable component
le (rms) - R.M.S. value of the variable component
lem ~ Maximum value of the variable component
ic - Instantaneous total value
[R - Instantaneous volue of the variable component

1.3. CONVENTIONS FOR SUBSCRIPT SEQUENCE

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
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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, Ve, Vig
The reference terminal may then be indicated by a third subscript. ‘
Examples: Vega, Vecn: Vage

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: Bg, ¢ 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_,p 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: hy, Zg, Yoo Nee

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, Yg



1.5. SUBSCRIPTS FOR PARAMETER SYMBOLS

a.

The static values of parameters are indicated by upper case subscripts.
Examples: hy, hee

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 smali-signal volues of parameters are indicated by lower case sub-

scripts.
Examples: hy, 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,
I, =hly + 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

c common collector

j = common terminal, general

Examples: (common base)

b= V¥ Vip T ¥rp Vi

ly = Yo Vip T 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 reat part
Im(h,.) etc... for the imaginary part
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2. ALPHABETICAL LIST OF SYMBOLS

B

CCBO »

di
dt
dir
dt

dv
dt

Esb

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

Distortion

Rate of change of forward current

Rate of change of on-state current

Critical rate of applied forward voltage

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

Frequency

Common emitter, cut-off frequency

Transition frequency

Voltage gain

Common emitter, small-signal vafue 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

X




]CER

ICES

|CE‘.

IRROM

Is/b

lT {AV)
ITRM

IT {RMS)
IT.'SM

|2

TS (RMS).t

PG (AVY

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 reserve voltage between
emitter and base

Collector peak current

Drain current

Peak off-state current (open gate)

Emitter current

Emitter cut-off current with collector open
Continuous DC forward current

Peak forward current

Average trigger current

Istantaneous holding current

Continuous DC reverse current

Repetitive peak reverse current (open gate)

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

Average on-state current

Peak repetitive on-state current

RMS on-state current

Peak surge (non repetitive) on-state current
Sub-cycle surge current (non repetitive) for a period
Average on-state or off-state gate power dissipation
Peak on-state or off-state gate power-dissipation
Output power of a specified circuit

Power rating test

Total power dissipation

Base dropping resistance

Resistance between base and emitter

Collector dropping resistance
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F{EE

F{L

Rrh

th j-amb (Rth ]-a)
Rth j-case (R!h j-c)
t

Tamb (Ta)

Tcasc (Tc)

tf

tge
Ti

toﬁ

t

on

VBE (sat)

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

V(BR) CES

V(BR) CEV

V(BR) EBO

VCB

VCBO

VCE

Emitter dropping resistance

Load resistance

Thermal resistance

Thermal resistance junction-to-ambient

Thermal resistance junction-to-case

Time

Ambient temperature

Case temperature

Fall time

Gate controlled turn-on-time

Junction temperature

Turn-off-time

Turn-on-time

Circuit commulated turn-off-time

Rise time

Storage time

Storage temperature

Base-emitter voltage

Base-emitter saturation voltage

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

Collector-emitter breakdown voitage with emitter short-circuited to

base

Collector-emitter breakdown voltage with specified
between emitter and base

reverse voltage

Emitter-base breakdown voltage with collector open
Collector-base voltage
Collector-base voltage with emitter open

Collector-emitter voltage
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VCEK
VCEO
VCEO (sus)

VCER

VCER (sus)

VCE (sat}
VCES

VCEV

VCEV {sus)

VCEX {sus)

VF(BO)O
VGT

i
VR
VRM
VRSOM

VRROM

Knee voitage 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 volitage
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

Istantaneous off-state voltage

Repetitive peak off-state voltage (open gate)
Non-repetitive peak forward voltage (open gate)
Emitter-base voltage

Emitter-base voltage with collector open
Continuous DC forward voltage

Istantaneous forward breakover voltage (open gate)
DC gate trigger voltage

Input voltage of a specified circuit

Continuous DC reverse voltage

Peak reverse voltage

Non-repetitive peak reverse voitage (open gate)
Repetitive peak reverse voltage (open gate)
Istantaneous on-state voitage

Impedance between base and emitter

Input impedance
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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 device.
Note: This definition excludes inductors, capacitors, resistors and similar
components.

b. Characteristic. A characteristic is an inherent and measurable property of
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.
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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
probabie 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-voliage 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-voitage.

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

D T O m

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

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

Material with a band gap of 1,3eV and more, such as gallium arsenide
Material with a band gap of less than 0.6eV, such as indium antimonide

Compound fhaterial 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

LT CXIOMMmMOOm

T O T

-+ w

N < X

Detection diode, switching diode, mixer diode

Variable capacitance diode

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

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

Tunnel diode

Transistor for hf. applications (Rth j-¢>>15°C/W)

Multiple of dissimilar devices (1); Miscellaneous

Magnetic sensitive diode; Field probé

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)

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

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

XvVil




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

XVIN



5. ALPHANUMERICAL LIST OF TYPES

Type Page Type Page
AD142 3 BD434 133
AD143 7 BDX10/2N3055 139
AD143R 11 BDX11/2N3442 145
AD262 15 BDX12/2N4347 149
AD263 19 BDX13/40251 153
AL100 23 BDX23/40636 157
AL102 27 BDX24,/40250 159
AL103 31 BDX40/2N3772 163
AL112 35 BDX41/2N3771 169
AL113 39 BDX50/2N3773 175
AU106 43 BDX51/2N4348 181
AU107 47 BDX60/2N3055U 187
AU108 51 BDX61/2N3055V 195
AU108F 55 BDX70/2N6098 203
AUT10 . 59 BDX71/2N6099 203
AU 63 BDX72/2N6100 203
AU112 67 BDX73/2N6101 203
AU113 71 BDX74/2N6102 203
AY102 77 BDX75/2N6103 203 J
AY103K 79 BU100A 219
AY104 81 BU102 221
AY105K 83 BU120 225
AY106 85 BU121 231
BD111A 89 BU122 , 237 [
BD117 9 BU125 239
BD141 93 BU127 247
BD142 97 BU128 249
BD162 101 BUY18 251
BD163 105 BUY24 253
BD215 109 BUY38/2N3054 255
BD216 119 BUY46 261
BD260 113 BUYA47 265
BD261 113 BUY48 267
BD281 115 BUY68 269
BD282 121 2N3228 277
BD283 115 2N3525 277
BD284 121 2N4101 277
BD285 115 40654 285
BD286 121 40655 285
BD433 127 40833 285
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GERMANIUM TRANSISTORS







AD 142
GERMANIUM ALLOY PNP

GENERAL INFORMATION
TYPICAL APPLICATION: AF 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 (I = 0) -80 V
Vees Collector-emitter voltage (Vg = 0) -80 V
Veso Emitter-base voltage (ic = 0) -10 Vv
le Collector current -10 A
lg Base current -3 A
Piot Total power dissipation at T, =55°C 30 W
T, Storage temperature -65+100 °C
T, Junction temperature 100 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
gmax 17:us
- N
N s
g,
=3
-t
[
2 }
u
——J 1,0ma
e O
c-0008
(sim. to TO-3)
Supersedes issue dated 1/69 3 3/73



AD 142

THERMAL DATA

th j=c

Thermal resistance junction-case

max

1.5

°C/W

ELECTRICAL CHARACTERISTICS

(T. = 26°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) Vig=-05V -0.1 | mA
leso Emitter cutoff
current (I = 0) Veg = =10V -2 mAJ
Veso Collector-base
voltage (lg = 0) lc =-5mA -80 \%
Veeo Coliector-emitter
voltage (I = 0) lc = -600mA -50 Y
Veesar) Collector-emitter
saturation voltage lc =-5A -0.3 \
ly = -250 mA
hee DC current gain Gr. 4| 1. =-1A Veg = -2V 30 60| —
Gr.50 1. =-1A V= -2V 50 110 —
Gr.6|lc =-1A Vg =-2V 100 200 —
lc =-5A Veg= -2V 45 —
heey/hFE, Matched pair e =-1A  Vg=-2V 1.4 —
fr Transition frequency lc =-05A Vge=-2V 450 kHz




AD 142

DC transconductance

Typical output characteristics
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AD 142

Collector-emitter breakdown voltage Rating chart
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AD 143
GERMANIUM ALLOY PNP

GENERAL INFORMATION
TYPICAL APPLICATION: AF 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-pull

class B amplifiers.

ABSOLUTE MAXIMUM RATINGS |

Veso Collector-base voltage (Iz = 0) -40 V
Vees Collector-emitter voltage (Vg = 0) -40 V
Veso Emitter-base voltage (I = 0) -10 VvV
le Collector current -10 A
Ig Base current -3 A
P ot Total power dissipation at T, = 55°C 30 W
T, Storage temperature ~65+100 °C
T Junction temperature 100 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
grax 117145
e | &
| S
; 2
7 (ymax
-hooe
(sim. tc TO-3)

Supersedes issue dated 2/70 7 3/73



AD 143

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
leso Collector cutoff
current (I = 0) Veg= -05V ~0.11 mA
leao Emitter cutoff Il
current (I. = 0) Vegg = =10V -2l mA
Veso Collector-base
voltage (I = 0) lc =-5mA -40 Y
Vegg  Collector-emitter
voltage (I; = 0) lc =-06A -35 \%
Vepsany Collector-emitter
saturation voltage lc =-5A Iz =-250mA -0.3 \%
hee DC current gain Gr. 4|1, =-1A Vi=-2V 30 60| —
Gr.5|1lc =-1A V,=-2V 50 110} —
Gr.6 |l =-1A Vi=-2V 100 200 —
e =-5A Vg=-2V 45 —
hee\/hFE, Matched pair le =-1A Vg=-2V 14| —
7 Transition frequency le =-05A Vg=-2V 450 KHz




AD 143

Typical output characteristics DC transconductance
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AD 143
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Collector-emitter breakdown voltage
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AD 143R
GERMANIUM ALLOY PNP

GENERAL INFORMATION
TYPICAL APPLICATION: AF POWER AMPLIFIER

The AD 143R is a germanium alloy PNP transistor in a Jedec TO-3 metal case. It is
intended for use as AF power amplifier with low voltage supply.

ABSOLUTE MAXIMUM RATINGS

- Vo Collector-base voltage (Iz = 0) -35 VvV
Vero Collector-emitter voltage (g = 0) =25 Vv
Veso Emitter-base voltage (I = 0) -10 Vv
le Collector current -10 A
Is Base current -3 A
Pior Total power dissipation at T,=55°C 30 W
T, Storage temperature -65+-100 °C
T; Junction temperature 100 °C
MECHANICAL DATA Dimensions in mm

Cailector connected 1o case
ara §17:08
[
Jl | §
- s
;1 K
?\I_ T"'
4
‘- 1 gmer
L-0noe
(sim. to TO-3)

Supersedes issue dated 2/70 11 3/73



AD143R

THERMAL DATA

Rip 1 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= -05V -50 -160| uA
teso Emitter cutoff
current (I = 0) Vegg = -10V -2| mA
—>| Vepo Collector-base
voltage (I = 0) le =-5mA -35 Y%
Veeo Collector-emitter
voltage (I; = 0) lc =-06A -25 \'
~>| Veesaty Collector-emitter
saturation voltage l. =-5A
lg = -250 mA -0.3 \
hee DC current gain Gr. 4| 1. =-1A Vee= -2V 30 60| —
Gr.5 |1l =-1A Vg = -2V 50 10| —
Gr.6 |1l =-1A Vee=-2V | 100 200 —
l. =-5A Veg= -2V 45 —
hrey/hrE, Matched pair l. =-1A Veg=-2V 14| —
fr Transition frequency le =-05A Vi =-2V 450 KHz

12



AD 143R

DC transconductance

Typical output characteristics
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AD 143R

Collector-emitter breakdown voltage Rating chart
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AD 262
GERMANIUM ALLOY PNP

GENERAL INFORMATION

TYPICAL APPLICATION: AF 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, AF amplifiers.

The complementary NPN type is the BD 162.

ABSOLUTE MAXIMUM RATINGS:

Veeo Coliector-base voltage (I; = 0) -3 VvV
Vero (sus) Collector-emitter voitage (I; = 0) -20 V
Veso Emitter-base voitage (I = 0) -10 VvV
le Coliector current -4 A
Ig Base current -2 A
P ot Total power dissipation at T = 60°C 10 W
T, Storage temperature -65+100 °C
T, Junction temperature 100 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
185227 -
421 '
| oo |
} [ /T'\\'
e l—» -
T
: / & 3|
» oy s -;
y !
L,
1 \,-i““
PO 90 O e
SOT-9
2/73

Supersedes issue dated 3/71 15



AD 262

THERMAL DATA

R

hj=c Thermal resistance junction-case

max

oC/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. | Unit
lego Collector cutoff
current (i = 0) Veg= -85V -5|mA
Veg=-05V -0.1 |mA
leeo Collector cutoff
current (I = 0) Vg = -13V -15| mA
Veso Emitter-base
voltage (I = 0) lego= -2 MA -10 \Y
Vcgatsus)«Collector-emitter
voltage (ly = 0) lc =-06A -20 \Y
Vee (s« Collector-emitter
saturation voltage le =-15A I3 =-0.15A -0.2| Vv
Vee* (') Collector-emitter
knee voltage lc =-15A -0.3
Vae* Base-emitter voltage lc =-18A Vg=-2V -0.9
heg® DC current gain Il =-15A Vg=-2V | 30 —
lc =-05A Vi=-2V | 40 180| —
- Transition frequency le =-02A V,=-2V |200 315 kHz

* Pulsed; pulse duration = 300 us, duty factor = 1.5%.

(") Choose the characteristic (Ic, Vcg) passing through the point I = ~1.65A, Ve = -1V
and read the Vi value at I = -15A

16



AD 262

Typical output characteristics DC transconductance
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AD 262

Base-emitter saturation voltage Collector cutoff current

v i

1 *ﬂ‘irn-»

Transition frequency Power rating chart

10 -1c (mA)
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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, AF amplifiers.

The complementary NPN type is the BD 163.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) ‘ -60 V
Vo 1sus) Collector-emitter voltage (i; = 0) -40 V
Vego Emitter-base voltage (I = 0) -0V
I Collector current -4 A
lg Base current -2 A
Pt Total power dissipation at T, =60°C 10 W
Toq Storage temperature -65 to 100 °C
T Junction temperature 100 °C
lv
MECHANICAL DATA Dimensions in mm |
Collector connected to case
T
4 e
: TR T"r
HE LT R
o R / ®y %t
o/
Lt Nl
- SOT-9

Supersedes issue dated 3/71 19 2/73



AD 263

THERMAL DATA

Rihjcase Thermal resistance junction-case max 4 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
leao Collector cutoff
current (i = 0) Veg= -60V -5 'mA
Veg=-05V -0.1 |mA
lceo Collector cutoff
current (I = 0) Ve = -28V -15 | mA
Vero Emitter-base
voltage (. = 0) lggo= -2 mA -10 v
Veggtsusyx Collector-emitter
voltage (I = 0) lc =-06A -40 v
Vg (satyx Collector-emitter
saturation voltage lc =-15A I3 =-015A -02| Vv
Vee' (1) Collector-emitter
knee voltage le =-15A -0.3 \Y
—>| Vg" Base-emitter voltage le =-15A Vg=-2V -0.9
—>| hge DC current gain le. =-15A Vg=-2V 20 —
lc =-05A Vg =-2V 25 180 | —
- f; Transition frequency lc =-02A Vg=-2V |200 815 kHz

* Pulsed; pulse duration = 300 ps, duty factor = 1.5%.

() Chose the characteristic (Ic, Vce) passing through the point Ic = -185 A, Voe = -1V
and read the Vi value at |I. = -15A

20



AD 263

Typical output characteristics
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AD 263

Base-emitter saturation voltage Collector cutoff current

Transition frequency Power rating chart
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AL 100
GERMANIUM DIFFUSED COLLECTOR PNP

GENERAL INFORMATION
TYPICAL APPLICATION: HIGH POWER AMPLIFIER

The AL 100/2N 1906 is a germanium diffused-collector, graded-base, PNP transistor
in a Jedec TO-3 metal case. It is intended for use in output stages of high fidelity
power amplifiers where wide frequency response, linear gain characteristics and
high voltage rating are required. This transistor is also particularly indicated for
applications requiring high speed, high current switching.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (Iz = 0) -130 Vv
Vees Collector-emitter voltage (Vg = 0) -130 V
Veso™ Emitter-base voltage (I = 0) -2V
le Collector current -10 A
lem Collector peak current -13 A
Ig Base current -3 A
Piot Total power dissipation at T.=55°C 30 W
T, Storage temperature -65-+-100 °C
T Junction temperature 100 °C
* Momentary operation in excess of these values is permissible.

MECHANICAL DATA Dimensions In mm

Collector connected to case

may e
8 17 I
[ :
. 2
| | -
g —_—
<l
Y
Y
I
L 10m
" c-0008

{sim. to TO-3)

Supersedes issue dated 3/69 23 2/73



AL 100

THERMAL DATA

R

th j—c

Thermal resistance junction-case

max 15

°G/W

ELECTRICAL CHARACTERISTICS

(T. = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lcso Collector cutoff
current (I = 0) Veg=-05V -0.1| mA
Veg=-40V -1{mA
lero Emitter cutoff
current (I = 0) Vgg = -2V -7 mA
Veao Collector-base
voltage (Iz = 0) lc =-10mA -130 v
Veeo Collector-emitter
voltage (I; = 0) le =-100mA -60 vV
Vegsany Collector-emitter
saturation voltage lc =-5A -05| V
lg = -250mA
Voesat) Base-emitter N
saturation voltage lc =-5A -0.7 v
lg = -250 mA
hee  DC current gain Gr. 4 |[l. =-1A Vg=-2V | 40 70| —
Gr.5|1l. =-1A Veg=-2V 60 140 | —
Gr.6(Il. =-1A Vee=-2V | 120 250 | —
fr Transition frequency lc =-05A Vg=-5V 4 MHz

24



AL 100

Typical output characteristics
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AL 100

Rating chart

Collector-emitter breakdown voltage
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GERMANIUM DIFFUSED COLLEGTOR PNP

102

GENERAL INFORMATION

TYPICAL APPLICATION: HI-Fi HIGH POWER AMPLIFIER

The AL 102 is a germanium diffused-coliector, 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 (g = 0)

Vees Collector-emitter voltage (Vg = 0)
Veso Emitter-base voltage (I = 0)

I Collector current

leam Collector peak current

lg Base current

Piot Total power dissipation at T.=55°C
T, Storage temperature

T. Junction temperature

-130 V
-130 V

-2 VvV

-6 A

-10 A

-1 A

30 W
-65-+100 °C
100 °C

MECHANICAL DATA

Collector connected to case
0.9
.

vl

-

38.5™
301

F
Rl
ok
| A

\

1)

9¢ 7 max
- 2627

Supersedes issue dated 1/69 27

¢ ’Zomax

Dimensions in mm

(sim. 10 TO-3)

2/73




- AL 102

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
) Collector cutoff
current (Iz = 0) Veg= -05V -0.1| mA
Veg= -40V -1 mA
leso Emitter cutoff
current (I. = 0) Vegg = -2V ~7| mA
Vero Collector-base
voltage (I = 0) le = -10mA -130 \%
Veeo Collector-emitter
voltage (lz = 0) l. = -100 mA -60 \Y
Vegsaty Collector-emitter
saturation voltage le =-5A -0.5| V
lg = -250mA
Vge(sary Base-emitter
saturation voltage lc =-5A -0.7 \
lg = -250mA '
Ree DC current gain Gr. 4 | [ =-1A Veg= -2V 40 70 ._j
Gr.5) 1. =-1A Veg= -2V 60 140 —
Gr.6|l. =-1A Veg=-2V | 120 250 —
hre,/hre, Matched pair . = 1A Vg=-2V 14] — |
fr Transition frequency le =-05A Vi=-5V 4 Mﬂ
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AL 102

DC transconductance

Typical output characteristics
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AL 102

Rating chart

Collector-emitter breakdown voltage
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103
GERMANIUM DIFFUSED GOLLEGTOR PNP

GENERAL INFORMATION
TYPICAL APPLICATION: HI-FI HIGH POWER AMPLIFIER
The AL 103 is a germanium diffused-coliector, 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 (Ig = 0} -100 V
Vees Collector-emitter voltage (Vg = 0) -100 V
Veso Emitter-base voltage (I = 0) -15 V
le Collector current -6 A
lem Collector peak current -10 A |
lg Base current -1 A
Pt Total power dissipation at T_=55°C 30 W
T, Storage temperature -65-+-100 °C
T; Junction temperature 100 °C ‘
MECHANICAL DATA Dimensions in mm
Collector connected to case
grar 117508
! { @
Kr ' =
o
‘l_Omat
= Tooos
(sim. to TO-3)
Supersedes issue dated 3/69 31 2/73



AL 103

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=-05V -0.1| mA
Veg= -40V -1 mA
leso Emitter cutoff
current (I = 0) Veg=-15 -25| mA
Vego Collector-base
voltage (I = 0) le =-10mA -100 \
Veeo Collector-emitter
vortage (ly = 0) lc = -100 mA -40 \Y
Vae (sar) Base-emitter
saturation voltage le =-5A -0.7 \Y
lg = -250mA
hee DC current gain Gr. 4 [l =-1A Veg= -2V 40 70| —
Gr.5 |fc =-1A V= -2V 60. 1401 —
Gr. 6 [lc =-1A Vee= -2V | 120 250 —
Pre/"FE, Matched pair le =-1A Vg=-2V 14| —
r Transition frequency le =-05A Vi=-5V 3 MHz
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AL 103

Typical output characteristics DC transconductance
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AL 103

Collector-emitter breakdown voltage Rating chart
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112
GERMANIUM DIFFUSED COLLECTOR PNP

GENERAL INFORMATION
TYPICAL APPLICATION: 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

Veao Collector-base voltage (I = 0) -130 V |
Vees Collector-emitter voitage (Vg = 0) -130 V
Vego (sus) Collector-emitter voltage (I = 0) -60 V
Veno Emitter-base voltage (I = 0) -2 Vv
I Collector current -6 A
lem Collector peak current -10 A
ls Base current -1 A
Pior Total power dissipation at T, =60°C 10 W
T, Storage temperature -65+100 °C
T; Junction temperature 100 °C l
MECHANICAL DATA Dimensions in mm )
Colleclor cennected 1o case
- w 52 -
e

L] TN

1 /O

AR SRR

N

. _G)

L I, e

SO0T-9

Supersedes issue dated 3/71 35 2/73



AL 112

THERMAL DATA

Rip jec 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) Vg = -05V -120| pA
Veg = -40V -1 mA
Vg = -130V -10| mA
~| lggo Emitter cutoff
current (I. = 0) Vegg = -3V -70| mA
Vege™  Collector-base
voltage (I = Q) lc = -10mA -130 A
V¢go (susy» Collector-emitter
voltage (I = 0) lc = -100mA -60 %
Ve (saty Collector-emitter
saturation voltage le =-15A Iz =-0.15A ~025| V
Ve () Collector-emitter
knee voltage lc =-15A -03
Vee* Base-emitter voltage le =-15A Vg=-2V -0.9
—> | hee* DC current gain lc = -500mAV =-2V | 20 220| —
lc =-15A Vg=-2V | 40 —
—| f; Transition frequency lc =-05A Vg=-5V 3 MHz

* Pulsed: pulse duration = 300 us, duty factor = 1.5%

(*) Choose the characteristic (Ic; V) passing through the point I =-185A, Ve =-1V
and read the V.. value at . = -1.5A
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AL 112

ey,

1]

0.4

02

Typical output characteristics
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AL 112
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13
GERMANIUM DIFFUSED GOLLEGTOR PNP

GENERAL INFORMATION
TYPICAL APPLICATION: 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 (Iz = 0) -100 Vv
Vees Collector-emitter voltage (V5z = 0) -100 V
Vceo (sus) Collector-emitter voltage (ly = 0) -40 V
Veso Emitter-base voltage (I = 0) -15 VvV
le Collector current -6 A
lem Collector peak current -10 A
I Base current -1 A
Py Total power dissipation at T_=60°C 10 W
T, Storage temperature -65+100 °C |
Ti Junction temperature 100 ©C
MECHANICAL DATA Dimensions in mm
Collecter connected to case
] ‘r\! 5
)4 -
&2 1
- |<— i
* \ |
\ T \1’ .
13 Ntf ® o
\ 5 «_ \ ._)
e N/
ey i}
a2
SOT-9
Supersedes issue dated 3/71 -39 2/73



AL 113

THERMAL DATA

Rrh 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 = =05V -120| nA
Veg = -40V -1|mA
Veg = -100 V -10 | mA
leso Emitter cutoff
current (I. = Q) Veg = =15V -25| mA
Vego”  Collector-base
voltage (I = 0) le =-10mA -100 \Y
Vego® susyCollector-emitter
voltage (I; = 0) lc = ~100mA -40 \
Veg*(sary Collector emitter
‘ saturation voltage lo. =-15A I3 =-0.15A -025| V
V() Collector-emitter
knee voltage lc =-15A -0.3
Vae™ Base-emitter voltage le =-15A Ve, =-2V -0.9
Nee™ DC current gain lc =-500mAV, =-2V 40 220 —
le =-15A Vg =-2V 50 —_
fr Transition frequency le =-05A Vig=-5V 3 MHz
* Pulsed: pulse duration = 300 ps, duty factor = 1.5%.

{yChoose the characteristic {lo; V) passing through the point I, =
and read the V. value at I = -15A.

-1.85A, Vg =-1V
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AL 113

Typical output characteristics
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AL 113

VCER
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Collector-emitter breakdown voltage
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106
GERMANIUM DIFFUSED COLLECTOR PNP

GENERAL INFORMATION
TYPICAL APPLICATION: 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. |t 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
Vegs Collector-emitter voltage (Vg = 0) -320 V
Vego® Emitter-base vbltage (I = 0) -2V
lar Base reverse current 4 A
lap Base forward current -1 A
I Collector current -0 A
Po*  Total power dissipation at T, = 55°C 5 W (
T, Storage temperature -65--90 °C
T, Junction temperature QU <C |
*  Momentary operation in excess of these values is permissible.
** In horizontal output stages.
MECHANICAL DATA Dimensions in mm
Collector connected to case
03, LiRiE
- ’L C | " | &
%Q_\ e _l i 1'
~ A n | =
‘Té' ; 7@‘*‘ )__ :3. _—._=L-"¥
‘ /1 g' !
TN i [
7 \“15/4 g J
e 2627 ) e 1T
1L-0D0%
(sim. to TO-3)

Supersedes jssue dated 10/68 43 12/71



AU 106

THERMAL DATA

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

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

Parameter Test Conditions Min. Typ. Max. {Unit
lcso Collector cutoff

current (1. =0) Veg =-10V 02 mA

Veg =-320V -15 | mA

leBO Emitter cutoif

current {1 =0) Veg =2V -200 | mA
VCE(saz) Collector-emitter

saturation voltage lc =6 A lg =-04 A 1V
VBE(sat) Base-emitter

saturation voltage lc =6A lg =-0.4 A 15| v
fr Transition frequency lc =-05A Veg =2V 2 MHz
tofr Turn off time See test circuit 0.75| us

Typical output characteristics Typical DC current gain
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AU 106

Collector-emitter breakdown voltage

Typical collector cutoff current
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AU 106

TEST CIRCUIT

Turn off test circuit 42V

Beam

! i Wi llage TP current
R l” b |
S
s J_ %
i 4.7k']| ao'nprT
‘ S
Bk |
AC192
l ku| 01pF ==
Or—r—11i__| =+ I "\
:'flr‘p;JI 'g ¥INJ|90 L
i !
o i = Lt
i
! ) 100Q) 100 TUT |
‘ .'“ D AUv B _"F = 6.3vrms 0K 33k0
| foouTpF T 16w | Beam .
T3 .IP _J | 300V ¢ atrot 10kQ-1%
E " 4
|
| 01pF | :
1 =

T, = blocking-oscillator transformer: SAREA type TOT-2 or equivalent. T, = driver
transformer: SAREA type TDT-5, ARCO type 259004-004. T, = EAT transformer:
SAREA type 6049, ARCO type 249020020. L, = sine wave coil: 1.38 to 1.87 mH.
L, = blocking coil: 2 mH. L, = horizontal yoke: 200 uH. L, = linearity coil 8 to 35 uH.
"Turn off time” is the time required for the collector current i to decrease to 100 mA
after the collector to emitter voltage V¢ has risen 2 volts into its “flyback™ excursion.
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AU 107
GERMANIUM DIFFUSED COLLECTOR PNP

GENERAL INFORMATION
TYPICAL APPLICATION: 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 (Vge = 0) =200 V
Veso Emitter-base voltage (I = 0} -2 Vv
le Collector current -10 A
lg Base current -1 A
Prot Total power dissipation at T,=45°C 30 W
T, Storage temperature -65+90 °C
T, Junction temperature 80 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case

aras 117505
[ — 2y
o
| 3 ‘
3
| o
| e
x !
& —
& -
2l !
R
‘[{).an
t-noos

{sim. tc TO-3)

Supersedes issue dated 3/69 47 12/71



AU 107

THERMAL DATA

R!h 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
lcBO Collector cutoff
current (I =0} Veg =-10V -0.2| mA
Veg =-200V 5| mA
leBO Emitter cutoff
current (I =0) Veg =2V -200 [ mA
heE DC current gain lc =-50mA Ve =-1V 10 -
Ilc =-0.7A Veg =2V 35 120 —
fT Transition frequency 'C =-05A VCE =2V 2 MHz
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AU 107

Typical output characteristics Typical DC normalized current gain
h G-0209
LT [ 1]
T 1] 1
- T -Veez2V -]
L] o
' ‘ R N

A 5 O 0 O
0 4 8 12 16 ~Vge (V)
Typical collector cutoff current Collector-emitter breakdown voltage
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108
GERMANIUM DIFFUSED GOLLEGTOR PNP

GENERAL INFORMATION '

TYPICAL APPLICATION: HORIZONTAL LARGE SCREEN TV DEFLECTION DRIVER
The AU 108 is a germanjum diffused-collector, graded-base, PNP transistor in a
Jedec TO-3 metal case. It is intended for use in the driver stages of horizontal
deflection circuits of television receivers. This transistor is also particularly indicated
for high current switching applications.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (I = 0) -100 V
Vers Collector-emitter voltage (Vgz = 0) -100 V
Veso Emitter-base voltage (I = 0) -2 VvV
Ic Collector current -0 A
Ig Base current -1 A
Piot Total power dissipation at T _=45°C 36 W
T Storage temperature -65+90 °C
T; Junction temperature 90 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
gmax 1) 7208
Prag
: [ | 3l
s | _ ¥
£ P—
S }
-l
Y
_4020
il
L-0nioe
(sirn. to TO-3)

Supersedes issue dated 3/69 51 12/71



AU 108

THERMAL DATA

th j-c

Thermal resistance junction-case

max

15

°C/W

ELECTRICAL CHARACTERISTICS

(T.= 25°C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. UnitJ
lcso Collector cutoff
current (1 =0) Veg =-10V -0.2 | mA
VCB =-100 VvV 5 1inA
lero Emitter cutoff
current {1 ~=0) Vegg =-2V -200 | mA
hre DC current gain Ic=07A Veg =2V 35 200 -
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AU 108

Typical output characteristics
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GERMANIUM DIFFUSED COLLECTOR PNP

AU 108F

GENERAL INFORMATION

TYPICAL APPLICATION: HORIZONTAL LARGE SCREEN TV DEFLECTION DRIVER

The AU 108F is a germanium diffused-collector, graded-base, power PNP transistor
in a Jedec TO-3 metal case. It is intended for use in the driver stages of horizontal
deflection circuits of television receivers. This transistor is also particularly indicated

for high current switching applications.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0)
Vees Collector-emtter voltage (Vg = 0)
Vero Emitter-base voltage (l. = 0)

Collector current
lg Base current

P Total power dissipation at T_.=45°C
T, Storage temperature
T, Junction temperature

-100
-100
-2
-10

30
-60+-90 °
90 °C

OT»>r<c<c<

MECHANICAL DATA

Collector connected to case

RIS \'. !

fEowfter

@l Ol

) mL‘El

l_ TI_ / NELS
26.2™%"

Supersedes issue dated 9/70 55
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Dimensions in mm
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AU 108F

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
lcBO Collector cutoff
current (I =0 Veg =-10V 0.2 mA
VCB =-100 V 51 mA
lego Emitter cutoff |
current (I =0 Veg=-2V -200°| mA
NEe DC current gain IC =.1A ’ VCE =.2V 120 250
t, Rise time See test circuit 0.7 | us
Typical output characteristics Typical input characteristics
*I —————— G-(766 ‘l 6-4270
T .]11;,‘ el 8 L_%H
PV N 0 O (mA) B i 0 51
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0 0 08  -Vge (V)
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AU 108F

Typical DC normalized current gain Typical collector cutoff current
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TEST CIRCUIT

Rise time test circuit

-1
TUT (A
3

00Q:1%  >—)r—1——O il
: (100%)

100
19

Oscilloscope 5
18 4 _____

(60 %)

20V 30V

| i S-0 .47A
$-0028 t s

|
S
£2
_47

57



58




AU 110
GERMANIUM DIFFUSED COLLECTOR PNP

GENERAL INFORMATION
TYPICAL APPLICATION: 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

— Veao Collector-base voltage (Iz = 0) -140 V
— Vegs Collector-emitter voltage (Vgz = 0) -140 V
Veso Emitter-base voltage (I = 0) -2V
I Collector current -10 A
lg Base current -3 A
— P, Total power dissipation at T~ 45 °c 30 W
- T, Storage temperature -65+90 °C
— T, Junction temperature 90 °C
* Momentary operation in excess of these values is permissible.
MECHANICAL DATA Dimensions in mm
Ccllector connected to case
Smax 1‘|‘7
htranes
1 2 I
.
» | | g
3 1
©
Nl
- U onns
(sim. to TO-3)
12/71
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AU 110

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
lceo Collector cutoff

current (I =% Veg =-10V 0.2 mA

Veg =140V 41 mA

'egO Emitter cutoff

current (I~ =0) Veg =2V 200 mA
VLLE(saI) Collector-emitter

saturation voitage e =-.H5A g =.04A 0.5 V
VBE(saI) Base-emitter

saturation voltage IC =5 A g =-04A 1.1 V
toff Turn off time See test circuit 2| us
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AU 110

Safe operating areas

Typical output characteristics

Lo V)
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Power rating chart

Typical coltector cutoff current
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AU 110

TEST CIRCUIT

Turn off test circuit
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m
GERMANIUM DIFFUSED GOLLEGTOR PNP

GENERAL INFORMATION

TYPICAL APPLICATION: HOR!ZONTAL 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
Vegs Collector-emitter voltage (Vg = 0) -320 V
Vego™ Emitter-base voltage (I = 0) -2 Vv
Ier Base reverse current 4 A
lge Base forward current -1 A
I Collector current -10 A
Pl Total power dissipation at T, =55°C 5 W
T, Storage temperature -65-+-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

< ogmax qy7i0s
< I ’| 5
| =
e ! 12
C el
H | i
EO e
~
wl 1
¥
4,9:m
10m=x
¢-uGng

(sim. to TO-3)

Supersedes issue dated 10/68 63 12/71



AU M

THERMAL DATA

R!h 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
lco Collector cutoff

current {I =0} Veg =10V -0.2 | mA

Veg =320V -15 | mA

'eBO Emitter cutoff

current {I o =0) Veg =-2V -200 [ mA
VCE(sat) Collector-emitter

saturation voltage [C =-6A lg =-04A 11V
VBE(sat) Base-emitter

saturation voltage lc =-6A lg =-0.4A 151V
fr Transition frequency Ilc =-05A Vi, =-2V 2 MHz
toff Turn off time See test circuit 1.2 us

Typical output characteristics

Typical DC current gain

|
0 Veesiac| || 0T
RIS S8 ) A S S 6 A
45 |- o L 1oL | = N0 P Y I
I ,.,1‘ —— .5 1t} t
T O HEENNE
I O
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30 b i
T SRER il | Il
st Ll | )
kol b 1 41 et
.k,}L L | 2! T [ S 1‘,.
i 5 5 O O
H R _
0 2 4 3] R -1 (A}
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AU 1M

Typicali collector cutoff current Collector-emitter breakdown voltage
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Safe operating areas Power rating chart
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AU 1M1

TEST CIRCUIT

Turn off test circuit

" 42V

Beam
Hi - 'tage TP current

‘ Q ?

22k
1000M 2

Avvoz
E ¢ ( E %
TUT
AUI08

1

, ‘aouyF 4740 [16UF

| 300v
|

| i

500pF —-

A2l
:

¥ IN3180

]
= g
= 63vrms 10KO  33k0 ‘
Deam
« ntrol mm-|°1,|

1 ||

5-0007

T, = blocking-oscillator transformer: SAREA type TOT-2 or equivalent. T, = driver
transformer: SAREA type TDT-5, ARCO type 259004-004. T, = EAT transformer:
SAREA type 6048, ARCO type 249020020. L, = sine wave coil: 1.38 to 1.87 mH.
L, = blocking coil: 2 mH. L; = horizontal yoke: 200 uH. L, = linearity coil 8 to 35 puH.
Turn off time” is the time required for the collector current i to decrease to 100 mA
after the collector to emitter voltage V¢ has risen 2 volts into its “flyback” excursion.
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112
GERMANIUM DIFFUSED GOLLECTOR PNP

GENERAL INFORMATION
TYPICAL APPLICATION: HORIZONTAL TV DEFLECTOR

The AU 112 is a germanium diffused-collector, graded-base, PNP transistor in a
Jedec TO-3 metal case. It is primarily intended for use in horizontal defiection stages
of television receivers utilizing large screen picture tubes up to 110° 23" with high
supply voltage.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) -320 V
Vegs Collector-emitter voltage (Vge = 0) -320 V
Veso™ Emitter-base voltage (ic = 0) -2 Vv
le Collector current ~10 A
lgr Base reverse current 4 A
lae Base forward current -1 A
Piot™ Total power dissipation at T, =55°C 5 W
T, Storage temperature -65-+90 °C
T Junction temperature L 90 °C
* Momentary operation in breakdown is permissible.
** In horizontal output stages.
MECHANICAL DATA Dimensions in mm
Collector connected to case
Lelkad
[a4
E
«
1.0mx
C~0008&
(sim. to TO-3)

Supersedes issue dated 10/68 67 12/71



AU 112

THERMAL DATA

Rih 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
lco Collector cutoff
current {1¢ =0 Veg =-10V 0.2 | mA
Vg =-320V -15 | mA
CB J
'eBo Emitter cutoff
current (lc =0 VEB =2V 22001 mA
VCE(sat) Collector emitter
saturation voltage le =-6A lg =-04 A 1LV
VBE(sat) Base-emitter
saturation voltage lc=-6A lg =-0.4 A 151V
fr Transition frequency lc= 05A Vee =2V 2 MHz
toft Turn off time See test circuit 0.75| us
Typical output characteristics Typical DC current gain
, = G-0'3
(2 | 20 e js00 s00. + . | bos
9 1 FO/#—‘ -
= B
8 |- J I . LA
L Lofa "JUO o
T T L L e
s 41 - ot 150 1|
- —+ * L
5 ’> L ] 100
—s S— — i
s 1 sd J
P ] - 40
f & +—
2 T LLW T T oA
L l S | T
I [T e
0 1 2 3 L Ve (V)
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AU 112

Typical collector cutoff current Collector-emitter breakdown voltage
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AU 112

TEST CIRCUIT

Turn off test circuit

I Beam
pé i 4 - " | ‘tage TP current

= o

= ' i

f . - |

H i |

‘ : L i b f— 1

ACIL2 @— | = i i " = MO i

i - I

(e} . J 1 - \‘
Sync. v . - - i . !
Lalpul 3 | H ‘
© |
— -4

k(Y

10kC-1%

T, = blocking-oscillator transformer: SAREA type TOT-2 or equivalent. T, = driver
transformer: SAREA type TDT-5 ARCO type 259004-004. T, = EAT transformer:
SAREA type 6049, ARCO type 249020020. L, = sine wave coil: 1.38 to 1.87 mH.
L, = blocking coil: 2 mH. L; = horizontal yoke: 200 uH. L; = linearity coil 8 to 35 uH.
“Turn off time” is the time required for the collector current I to decrease to 100 mA
after the collector to emitter voltage V¢ has risen 2 volts into its "flyback™ excursion.
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GERMANIUM DIFFUSED COLLEGTOR PNP

GENERAL INFORMATION

TYPICAL APPLICATION: 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.

ABSOLUTE MAXIMUM RATINGS

Veso Coliector-base voltage (I = 0) -250 V
Vees Collector-emitter voltage (Vgg = 0) -250 V
Vego*  Emitter-base voltage (I = 0) 2V
tarm Base reverse peak current 4 A |
term Base forward peak current -1 A |
lem Collector peak current -0 A |
Piot™* Total power dissipation at T_=55°C 5 W
T, Storage temperature -60+-90 °C |
T Junction temperature 90 °C

*  Momentary operation in excess of these values is permissible .

** In horizontal output stages.

MECHANICAL DATA

Collector connected to case

Supersedes issue dated 9/70

Dimensions in mm

gnex 117405
™
!

)

_,U4 pro-te

T

E;" )

a2l

B

y

L o
¢-0008
(sim. to TO-3)
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AU 113

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
lceo Collector cutoff
current (I =0) Veg =-10V -0.2 [ mA
Veg =-250V -15 | mA
lego Emitter cutoff
current (1o = 0) Veg =.2V -200 | mA
VCE(sal) Collector-emitter
saturation voltage lc =-5A 08| V
lg =-04A
VBE'(sat) Base-emitter
saturation voltage lc=-5A 14V
lg =-04A
totf Turn off time See test circuit 1.5 s

Typical output characteristics

Typical DC current gain

¢ =011
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AU 113

Colilector-emitter breakdown voltage

Typical collector cutoff current

Power rating chart

Safe operating areas
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AU 113

TEST CIRCUIT

Turn off test circuit

<ldhge

18k

0.001pF

-] <

i < i : 20
~ | -
|
i H
Aal! | i
"l u + 6aki
L i i
| ) ‘ 63vrms]
il 1« [Pho
4 eeanf] Mo
AATZ) muxn L . | i control
| T | i
— .? | T | 1 ! . 15k 1
.
B_an R 1Bk AYI05K
p Hj .J— szon i} Qm(x ’ | % o E 5 wka| | ma D
| QRInF
0.22F H ¥ ! T
l L L i NG ! !
i ‘ $-0t 3
VS S————E—— == IR
= ) 4
Beam current Hi cltage TP

transformer: SAREA type 7005 or ARCO type 241037. L, = 1 to 2: 369 turns (J 0.18 mm,
1t03: 453 turns & 0.18 mm, 1 to 3 = 770 uH to 124 mH. L, = 50 uH 0.1 €.
L, = linearity coil: SAREA type BL 0103 or equivalent. L, — horizontal yoke: 105 uH.
"Turn-off time" is the time required for the collector I. to decrease to 100 mA after
the collector to emitter voltage V.. has risen 2 volts  into its “flyback” escursion.
Adjust L, so that the coliector current of the transistor under test is 5 A peak .and
beam control so that the catode current of 6BK4 tube is 200 unA.

T, = driver transformer: SAREA type TDT 16 or ARCO type 259-004-011. T, = EAT
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AY 102
GERMANIUM DIFFUSED DIODE

GENERAL INFORMATION
TYPICAL APPLICATION: 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

Vem Peak reverse voltage 320 V
Vi Reverse voltage 60 V
lem Peak forward current 10 A
Ie Forward current 7 A
T, Storage temperature -65+-90 ©°C
T Junction temperature 90 °C
MECHANICAL DATA Dimensions in mm
gmax 11720
4
o
A | ©
g ' ——
(@)
o
Ry
A
1eme
7 (sim. to TO-3)

Supersedes issue dated 9/70 77 2/73



AY 102

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

Parameter Test conditions Min. Typ. Max. [ Unit
Vam Peak reverse voltage I =1mA 320 \Y
Ve Reverse voltage lp =03 mA 175 v
le Reverse current Ve =10V 150 | uA
Ve Forward voltage - =7A 07 077(V

Forward characteristics

o '
:
8 ESi g
L
. i ¥p.
+
R ‘ /
« L
' | /
. R bl
e
3 4_ =1 Jf 11
= =" 1 T [ |
. A
S O 7 ) Y i
1 T A = SIERIS R ISR S
t t ~+—+——1+—
| | L
0 01 02 03 04 0B 06 07 08 Ve (V)
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GERMANIUM DIFFUSED DIODE

AY 103K

GENERAL INFORMATION

TYPICAL APPLICATION: TV DAMPER DIODE

The AY 103K is a diffused germanium diode, in a prismatic metal case. it is primarily
intended as damper diode in horizontal deflection systems for 90° TV sets.

ABSOLUTE MAXIMUM RATINGS

Vem Feak reverse voltage

Vi Reverse voltage

le Forward current

Pro: Total power dissipation at T_=45°C
T, Storage temperature

T Junction temperature

200 \

80 \

(limited by max. dissipation)
11 W

-65+90 °C

90 °C

MECHANICAL DATA

Dimensions in mm

as .. B CIRN
e |

AL 1 B3
@) o ==
TS i LA C —

12,Y (L s 558 |
‘-77.—::,(7*’1 k _ 13404
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AY 103K

THERMAL DATA

Rih j=c Thermal resistance junction-case max 40 °C/W

Rih j-a Thermal resistance junction-ambient max 250 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
Vem Peak reverse voltage I = 500 LA 200 \Y
I Reverse current Ve =10V 60| nA
Ve Forward voltage I =3A 0.65 1V
Forward characteristics Rating chart

13
“w ¥

EEBSERERS T
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104
GERMANIUM DIFFUSED DIODE

GENERAL INFORMATION
TYPICAL APPLICATION: HIGH SPEED DIODE

The AY 104 is a diffused germanium diode in a Jedec TO-1 metal case. It is parti-
cularly intended for high speed, high current applications.

ABSOLUTE MAXIMUM RATINGS

Vi Reverse voltage 90 VvV
I Forward current (limited by max. dissipation)
Pror Total power dissipation at T.=45°C 11 W
T Storage temperature -65+-90 ©°C
T Junction temperature 90 °C
MECHANICAL DATA Dimensions in mm

g

10.29™ 384 bes

T 3

o

| el

$6.1me"
i
2
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AY 104

THERMAL DATA

Rip j-c Thermal resistance junction-case

Ry, i Thermal resistance junction-ambient

max 40 °C/W
max 300 °C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
Vi Reverse voltage g = 100 nA 90 \
Ve Forward voltage I =15 mA 03| V
Forward characteristic Rating chart
e PIC‘ T T T &g
(,IG S : - l,k‘. p+—t 4 ,,.lﬁi
/ Tl e e S
T e e i S S S S
‘ / u . B o I I
L Hﬁ‘¢,x-flﬁl44L-,hT
e (1 [ B 8 S B S |
3 il e e i B I
/ L j
: 7 QLITO I
1R, | oy
. LT A;ﬂj
| 1
o ot 02 03 04 08 06 07 08 Ve (V) 0 20 40 60 80 T- (°C)
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AY 105K
GERMANIUM DIFFUSED DIODE

GENERAL INFORMATION

TYPICAL APPLICATION: TV DAMPER DIODE

The AY 105 K is a germanium diffused diode, in a prismatic metal case. It is primarily
intended as damper 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 250 VvV
Vi Continuous reverse voltage 80 V
le Average forward current (limited by max. dissipation)
P Total power dissipation at T .=45°C 11 W
T, Storage temperature -65--80 °C
T Junction temperature 90 °C
MECHANICAL DATA Dimensions in mm

° % Csame B T
o™ —_ e =l
A EREE: ]
= | e———
{ N T I P i
e 4 T 1T "
e A I
.‘J-mu*: \k %J:u.*;_
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AY 105K

THERMAL DATA

Rth i-c

th j-a

Therma! resistance junction-case
Thermal resistance junction-ambient

max 40
max 250

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(T. = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
Vem Peak reverse voltage Iz = 500 nA 250 \
lg Reverse current Vp =10V 60| nA
Ve Forward voltage [ =3A 0.65 11V

Forward characteristic

A) —r ¢

2 B RS
I

©
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Rating chart
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GERMANIUM DIFFUSED DIODE

AY 106

GENERAL INFORMATION
TYPICAL APPLICATION: 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

Ve Continuos reverse voltage
lem Peak forward current

le Average forward current
T, Storage temperature

T, Junction temperature

200 V

60 V

10 A

7 A
-65+-90 °C
90 °C

MECHANICAL DATA

Dimensions in mm

gmar {1740

7

9 20 max

Hrore

4,10

Supersedes issue dated 9/70 85
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AY 106

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

Parameter Test conditions Min. Typ. Max. |Unit
Vem Peak reverse voltage Il =1mA 200 v
Ve Forward voltage le =7A 077 |V
In Reverse current Ve =10V 150 |nA

Forward characteristic
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SILICON TRANSISTORS.
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SILIGON PLANAR NPN

BD 1M1A

TV VERTICAL DEFLECTION OUTPUT TRANSISTOR

The BD 111A is a silicon planar epitaxial NPN transistor in a TO-3 metal case.

It is designed for use in TV vertical deflection circuits.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (I = 0)

Veeo Callector-emitter voltage (lz = 0)

Veso Emitter-base voltage (l. = 0)

le Collector current

Piot Total power dissipation at T, = 25°C
at T, =100°C

Tao Storage temperature

T] Junction temperature

60

60

5

10

62

25

-55 to 15G ©
150 °C

0O E>r<<c<

MECHANICAL DATA

c-oose

89

Dimensions in mm

(sim. t0 TO-3)
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BD 111A

THERMAL DATA

R

th j-case

Thermal resistance junction-case

max

2

°C/W

ELECTRICAL CHARACTERISTICS

(Tymp = 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lcso Collector cutoff
current (I = 0) Veg =40V 10| wA
Veg =40V T, ,=125°C 1| mA
V(sryceo” Collector-emitter
breakdown voltage
(g =0 lc =50mA 60 \Y
V(sricao” Collector-base
breakdown voltage
(le =0) lc =1mA 60 \Y
V(er)ero” Emitter-base
breakdown voltage
(Ie =0) le =1mA 5 \Y
Vee (san” Collector-emitter
saturation voltage le =1A Iy =01A 0.1 \
le =5A Iz =05A 0.3 11V
Vie (.ary” Base-emitter
saturation voltage le =1A Iz =01A 0.85 \Y
lc =5A Iy =05A 1.1 15| V
hee” DC current gain lc =05A V=5V 40 100 —
le =2A Vge=5V 90 —
lc =5A V=5V 10 40 —
fr Transition frequency lc =05A V=5V 100 MHz
Cepo  Collector-base
capacitance le =0 Veg =10V 80 pF
ton Turn-on time le =5A lgy = 05A 0.5 us
t; Fall time Il =5A
lgg = lgp=05A 0.4 us

* Pulsed: pulse duration = 300 us,

duty factor = 1%.
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SILIGON PLANAR NPN

BD 117

AUDIO POWER TRANSISTOR

The BD 117 is a silicon planar epitaxial NPN transistor in a TO-3 metal cass.
It is intended for audio power applications.
ABSOLUTE MAXIMUM RATINGS
Vero Collector-base voltage (I = 0) 100 V
Veeo Collector-emitter voltage (I = 0) 60 V
Vego Emitter-base voltage (Ic = 0) 5 V
fem Collector peak current 10 A
Pyt Total power dissipation at T, = 25°C 30 W
at T,,=100°C 15 W
Tag Storage temperature -55 to 150 °C
T; Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm
09 ieT™ gt
=t
| |
— : |
| I
| = ) -
3 )

91
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BD 117

THERMAL DATA

R

th j-case

Thermal resistance junction-case

max

4.16

°C/W

ELECTRICAL CHARACTERISTICS

(T,mp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) Veg = 30V 10| nA
V(sriceo Collector-emitter
breakdown voltage
(tg = 0) le = 50mA 60 \Y
Vericao ‘Collector-base
breakdown voltage
(e =0) le =2mA 100 \Y
V(sriero Emitter-base
breakdown voltage
(lc =0) e =1mA 5 v
Veg san” Collector-emitter
saturation voltage le =2A Iy =02A 08| V
le =5A Iy =05A 15| V
Vae Base-emitter voltage le =2A V=5V 0.9
Vae (sar) " Base-emitter
saturation voltage lc =2A Iz =02A 13| V
le =5A Iy =05A 221V
heg” DC current gain le =50mA V=5V 20 70 —
le =1A V=5V 30 110 —
lc =2A Vg=5V 30 110 —
le =5A V=5V 20 70 —
. Transition frequency le =01A V=10V 50 MHz
Ceao  Collector-base
capacitance le =0 Veg = 20V 120 | pF

* Pulsed: pulse duration = 300 us, duty factor = 1%o.
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BD 141
SILICON HOMETAXIAL* NPN

GENERAL INFORMATION
TYPICAL APPLICATION: AF OUTPUT AMPLIFIER

The BD 141 is a high voltage 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 AF power amplifier, where high voltage is required.

* 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

Vero Collector-base voltage (I = 0) 140 V
Veeo Collector-emitter voltage (I = 0) 120V
Vepy Collector-emitter voltage (Vg = -1.5V) 140 V
Veso Emitter-base voltage (I. =0) 7 0V
le Collector current 8 A
lem Collector peak current 13 A
Ig Base current 5 A
Piot Total power dissipation at T, =25°C 17 W
T, Storage temperature -65+200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collector conriected te case
: gmax 117208

A o e

| e ol

N -T AR ER S K :

s AN e

& 3| e;l [

T o
v ] LAt |
_JGJLJ el 1T
¢-unng
{sim. to TO-3}

Supersedes issue dated 10/68 ) 93 2/73




BD 141

THERMAL DATA

R Thermal resistance junction-case max 1.5 °C/W

th j—¢

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

Parameter Test conditions Min. Typ. Max. | Unit
lcev Collector cutoff .
current (Vgg = -1.5V) Ve = 120V 2| mA
leso Emitter cutoff
current (I = 0) Vg =7V 5| mA
—>| Voo Collector-emitter
voltage (I3 = 0) lc =200mA 120 \Y
Vee sany Collector-emitter
saturation voltage le =2A lg =02A 1V
—| Vegy"  Collector-emitter
voltage (Vg = -1.5V) lc =100 mA 140
Vae Base-emitter voltage le. =2A V=4V 2|V
heg DC current gain le =2A Vg =4V 20 70| —
—| P.R.T. Power rating test le =15A V=67V 1 s

* Pulsed; pulse duration = 300 us, duty factor = 1.5%.
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BD 141

(A)

a5

(A)

0.3

0.2

Typical output characteristics

G-0150
T
l
\
120
L1 - 100
T 80
1" || 60
il 40
ul ot
[t lg=20mA
Rl 1] [
/|/
//
L
i
[
20 40 60 80 100 120 140 Vee (V)
Typical input characteristics
G=-0152
]
[
VeemaV
!
Hi
/
i
/
/
Al
/.
125 °C T =25 °C
/1/
J 4
]
02 04 06 08 1 12 14 16 Vae{v)

Typical DC transconductance

G=0151

(&) [

) 02 04 05 08 1 1.2 14 16 vge(V)

Typical DC current gain

hre T T At
—J—_—H’:L-{-Lw N N 1Y
it - T‘TT‘YTJTCE_WT'T‘T“‘!:
A4 B 1) AN B R
N B 1 S A 11
125°C (R RN I Ly
" - T 4fl;m‘) [
so;ff—‘ﬁ“ ML Hw ][ rj'l
50 ‘! ;\ b Nl [ l] !
w0 7T | PN T =25 ]
NN
b 1o b BRG] . 1]
30 —— - -
ol CrH | % 1l N AN
J TIi111 ‘ T T Y g
o T T
. P T [y I
o I il [
107 10! 10° I (A)
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BD 141

Typical collector-emitter saturation Reverse-bias, second breakdown
voltage characteristics
G- 0183
le INDUCTANCE (L)=200 pH | | [T le
(A) Te=25 °C ] il (A)
l /
1T T / 4
oY) 1
1P R = / 3
T
o S D )
== 1vP (Ree
L L I) Yy 2
10003+
- T - MiN (Rg; -
\ E T ] M (Ree™0)
1
107
10-? 10 Yeegaan( V) Yee (V) -4 -3 -2 =1 o
Maximum operating areas Collector-emitter breakdown voltage
100 f” V3Pt ijcnszxZS"C ] Von | ”m
I = B = 4 | {cunves musT BE CERATED ] |” |||“”
A) = + i LINEARLY WITH INCREASE IN |L 1 oy
W _Tenvenatune] . — [kD t
S e 2 D N
c:D EI F ¥ H | e B’
5 bt 132 b
10 - RN
= , S T " j
] A <Y - ™
2 H’ ]H]L_ I
- |
126
N I BRI : S A\
MAX Now REPETITIVE atcowaoe | | - 124
PULSE WIDTHS : 7:1»
A DC. operation ! 122 \
@ w0 ns ! v ] N
o w —H
F 30 ps '
16" 6 0 px ! e [ llll
1 10 00 200 v (V) 0° 10' W 0! [ORN SURNT o)
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| BD 142
SILIGON HOMETAXIAL* NPN

GENERAL INFORMATION

TYPICAL APPLICATION: AF OUTPUT AMPLIFIER

The BD 142 is a single diffused "hometaxial” silicon NPN transistor in a Jedec TO-3

metal case. [t is intended for a wide variety of intermediate and high power applica-

tions and particularly used as AF 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

Veso Collector-base voiltage (lz = 0) 50 V
—> Vego Collector-emitter voltage (I = 0) 45 V
Very Collector-emitter voltage (Vg = ~1.5 V) 50 V
— Vo Emitter-base voltage (I = 0} ' 7 0V
le Collector current 15 A
Is Base current 7 A
P Total power dissipation at T,=25°C 117 W
T, Storage temperature -65+-200 ©°C
Tl Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

Collector connevtad to case

grax {17205
- A—‘ i
_ 5
2|
2
e.
1
2 ——— e
(sim. to TO-3)

Supersedes issue dated 3/69 97 2/73



BD 142

THERMAL DATA

Rin 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
lcev Collector cutoff current | Vo =40V 2| mA
—| leso Emitter cutoff
current (I = Q) Vegp =7V 11 mA
—| Vego®  Collector-emitter
voltage (lg = 0) I = 200 mA 45 Y]
Vegsa* Collector-emitter
saturation voltage lc =4A 1y =400 mA 11| V
Veey®  Collector-emitter
voltage (Vge = -1.5V) lc = 100 mA 50
—| Vge" Base-emitter voltage le =4A Vg =4V 1.5
hee DC current gain Gr. 4 [ I =5800mA V=4V 20 50| —
Gr. 5|1l =500mA V=4V 35 75| —
Gr. 6|l =500mA V=4V 60 145| —
Gr. 7| lc =5800mA V=4V 120 250 —
* [l =4A V=4V [125 35 160| —
hre,/hFE, Matched pair le =500mA V=4V 16| —
fr Transition frequency lc =500mA V=4V 1.3 MHz
P.R.T. Power rating test l. =3A Vg =39V 1 s

* Pulsed: pulse duration = 300 us, duty factor = 1.5%.
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BD 142

Typical output characteristics Typical DC transconductance
1 G-0169 1 G-015%
¢ A+ 700 T | ] ¢ __Lg 4
(A) 600 | ‘A) 1/ fold
500 ) /
8 400 i ~/ 7
I [ <l
300 /I T,
7 Ve =4V
5 200 s /
‘I
‘ 100 ‘ /17
l T -l_ I’
| i I
I
2 44 5] 2 i
[ Tp=10ma ;
T T T <
0 5 10 15 Vee (V) 0 1 2 3 Voe (¥)
Typical input characteristics Typical DC current gain
G-0156 G-0157
la T 5 T heg
§ L I
) h*ﬁi g J’?-—ll l HH ([Vee =&V
of| vt [ ! ce ™
s mivhee " 1
11T i A HRS11
L L o e
T 7 A Ml
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’ | / 1 o’ K2
; N
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7| AY
0.4 / n 40 AN
/. | RN
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02 A 20 L H H‘H
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i pd IR 11
D24 [] 0 LT e 1]
0 f 2 3 Vee (V) 167 10 1 e (A)
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BD 142

Rating chart

Transition frequency

6-0160

G-0158

REEENESEE
D S T S 6

u
|

11

1-‘>rI-‘
N S R

I

(w)

Proi

i

Veg =4V

TYP.

(MHz)

15
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100

Ic (A)
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10
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BD 162
SILIGON HOMETAXIAL* NPN

GENERAL INFORMATION

TYPICAL APPLICATION: POWER AF 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 in class B AF 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

Vo Collector-base voltage (I = 0) 40 V
Veeo (sus) Collector-emitter voltage (I; = 0) 20 Vv
Veso Emitter-base voltage (l. = 0) 7V
le Collector current 4 A
Ig Base current 2 A
P Total power dissipation at T_=60°C 23 W
T, Storage temperature -65+-200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
L
SOT-9

Supersedes issue dated 3/71 101 2/73




BD 162

THERMAL DATA

th j—¢

Thermal resistance junction-case

max

6

°C/W |

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

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

* Pulsed; pulse duration

300 ps, duty factor = 1.5%.

(") Choose the characteristic (., V) passing through the point lc =165A, Vg =1V
and read the V. value at Ic =15A.
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BD 162

Typical output characteristics Typical DC transconductance

6-0360 V.
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BD 162

Typical collector-emitter saturation

voltage i
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BD 163
SILICON 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 AF 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 VvV
Vero Emitter-base voltage (I = 0) 7 V
I Collector current 4 A
lg Base current 2 A
Piot Total power dissipation at T, =60°C 23 W
Tag Storage temperature -65 to 206 °C
T, Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected 1o case |
i85
e
S -’.21;‘___
[ b :%T : ’
2 5y
3 5 / + s
| i " N
. \
:!_ : Nl‘( ‘ﬁ* @‘ )
L \ O /
1 "':v N
' O/~
o mi M
S0T-9

Supersedes issue dated 3/71 105 2/73



BD 163

THERMAL DATA

R

th j-case

Thermal resistance junction-case

max 6

°C/W

ELECTRICAL CHABACTERISTICS (T,

= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
leso Collector cutoff
current (Ig = 0) Vg =60V 1| mA
Veg =60V T, = 150°C 5/ mA
leeo Collector cutoff
current (I; = 0) Ve =50V 25[mA
Vegso Emitter base
voltage (I = 0) le =1mA 7 \
Vegolsus)*Collector-emitter
voltage (Il = 0) le =100 mA 40 \
Veec*() Collector-emitter
knee voltage le. =15A 03 \
Vee say+Collector-emitter
saturation voltage le =15A | =015A 05
Vee” Base-emitter voltage le =15A Vg=2V 1.2
Re” DC current gain lo =05A V=2V 25 180 —
le =158A V=2V 20 —
fr Transition frequency le =02A V=4V 08 175 MHz
* Pulsed; pulse duration = 300 us, duty factor = 1.5%.

(1) Choose the characteristic (Ic: Vee) passing through the point I = 1.65A, Ve =1V
and read the V. value at I. = 1.5A.
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BD 163

Typical output characteristics
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BD 163

Typical collector-emitter saturation
voltage
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BD 215
SILICON MESA NPN

GENERAL INFORMATION
TYPICAL APPLICATION: HIGH VOLTAGE AF POWER AMPLIFIER

The BD 215 is a silicon triple diffused NPN transistor in a SOT-9 metal case. It is
particularly designed for use in high voltage 4 W class A output stages of AF ampli-
fiers in B/W and colour TV sets directly operated from the mains.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-emitter voltage (lz = 0) 300 V
= Veey Collector-emitter voltage (Vg = -1.5V) 500 V
Vero Emitter-base voltage (I = 0) 6 V

I Collector current 05 A
Piot Total power dissipation at T_=25°C 215 W

T, Storage temperature -65+175 °C
Ti Junction temperature 175 °C
MECHANICAL DATA Dimensions in mm

Collector connected to case
SOT-9

Supersedes issue dated 9/70 109 2/73



BD 215

THERMAL DATA

Rth j-c

Thermal resistance junction-case

max 7

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit

lceo Collector cutoff

current (Iy = 0) Veg = 250V 5| mA
leso Emitter cutoff

current (I = 0) Vg =6V 2| mA
hee DC current gain Ilc =500mA Vi =10V 30 270 | —
fr Transiton frequency lc =100mA V=10V 10 MHz
leey Collector cutoff

current (Vg = -1.5V) Veg = 500V 1| mA
l/p* Second breakdown

collector current Ve =150V 100 mA

* Pulsed: 15s, non repetitive pulse.
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SILIGON MESA NPN

BD 216

GENERAL INFORMATION

TYPICAL APPLICATION: HIGH VOLTAGE AF POWER AMPLIFIER

The BD 216 is a silicon triple diffused NPN transistor in a SOT-9 metal case. It is
suitable for use in class A output stages of AF amplifiers and as vertical output
amplifier in the deflection systems of television receivers.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0)

Veeo (sus) Collector-emitter voltage (I; = 0)

Veey Collector-emitter voltage (Vg = -1.5V)
Veso Emitter-base voltage (l. = 0)

le Collector current

Ig Base current

P, Total power dissipation at T_=25°C
T, Storage temperature

T. Junction temperature

300
200
300

0.5

21.5
-65+175 ©

175 °C

-t
OSr << <<

MECHANICAL DATA

Cotlector connected tc case

Supersedes issue dated 3/71 111

Dimensions in mm

SOT-9
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BD 216

THERMAL DATA

Rth j=c

Thermal resistance junction-case

max 7

°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. [ Unit
leso Collector cutoff '
current (I = 0} Vep = 300V 1[mA
lceo Collector cutoff
current (I = 0) Vee = 150V 5| mA
leev Collector cutoff
current (Vg = -1.5V) Ve =300V 1[mA
leso Emitter cutoff
current (I. = 0) Vgg =6V 2| mA
Veeo(susp Collector-emitter
voltage (lz = 0) lc = 100mA 200 \
Veesary Collector-emitter
saturation voltage lc =300mA Iy =30mA 1|V
Nee DC current gain le =5mA V=10V | 30 —
lc =100mA V=10V | 40 180 —
lc =5800mA V=10V | 30 —
- Transition frequency lc =100mA V=10V 10 MHz
lyyg*™  Second breakdown
collector current Veg =150V 100 mA

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

1.5%

** Pulsed: 1s, non repetitive pulse.
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BD 260
SILICON MESA NPN BD 261

PRELIMINARY DATA
GENERAL INFORMATION
TYPICAL APPLICATION: MEDIUM POWER SWITCH AND LINEAR AMPLIFIER

The BD 260 and BD 261 are silicon triple diffused NPN transistors in Jedec TO-66
metal case. They are intended for power-switching circuits, for series and shunt -
regulators, driver and output stages.

ABSOLUTE MAXIMUM RATINGS | BD 260 | BD 261
Veey Collector-emitter voltage (Vg = -1.5V) 200V 300V
le Collector current 2A 5A
Iy Base current 1A 2A
Veeo (sus)  Collector-emitter voltage (I = 0) 105V
Veso Emitter-base voltage (I. = 0) 6V
Piot Total power dissipation at T, = 25°C 30w
T, Storage temperature -65t0 175 °C
Tj Junction temperature 175°C
|
MECHANICAL DATA Dimensions in mm

17 mas

Anode connected te case |
BEMax gpros
R e

e u N P [
_‘?——-- . /‘:/ l Qt‘_ i I *l{\’:
| & i (=3,
| l'\i N P K.I__ -
L1 01 i G &~ oy
; :3—]“{"@’@ &1 y
il 4 O ~ | ;
SR\ i’
Y1 XN P
A -
i A G5Lous 15520
Pl [l

Reference pant 1er case
iemperature measus ement

TC-66

Supersedes issue dated 6/72 113 © 2/73



BD 260
BD 261

THERMAL DATA

th j—c

Thermal junction-case

max

°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
leey Collector-emitter
current (Vge = -1.5V)
(for BD 260 only) Ve = 200V 1 mA
lcey Collector-emitter
: current (Vg = -1.5V)
(for BD 261 only) Ve =300V 1] mA
V¢go (sus) Collector-emitter
voltage (lg = 0) le =100mA 105 \
leso Emitter-base
current (i = 0) Vg =6V 2| mA
—| Vcgsary Collector-emitter
saturation voltage
(for BD 260 only) lc =500mMA I =10mA 2|V
Vegsay Collector-emitter
saturation voltage
(for BD 261 only) le =1A Iz3=100mA 075 V
lc =2A lg=400mA 11 Vv
Peg DC current gain lc. =500mA V., =10V| 50 300 —
fr Transition frequency lc =200mA V=10V | 10 MHz
—| lgsg*  Second breakdown
collector current Ve =70V 200 mA

* 1 s, non repetitive pulse
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BD 281
BD 283

SILIGON EPIBASE NPN BD 285

PRELIMINARY DATA

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS

The BD 281, BD 283 and BD 285 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 281 is especially suitable for use in output stages of car radios.

The BD 283 and BD 285 are especially suitable for use in output stages of high-fidelity
amplifiers with output power up to 15 W.

The complementary PNP types are respectively the BD 282, BD 284, BD 286.

ABSOLUTE MAXIMUM RATINGS |BD 281’ BD 283| BD 285

Veso Coliector-base voltage (I = 0) 22V | 32V | 45V
Vegs Collector-emitter voltage (Vg = 0) 22V | 32V | 48V
Veeo Collector-emitter voltage (lg = 0) 2V | 32V | 45V
Vero Emitter-base voltage (Io = 0) 5V '
le Collector current 4 A
lem Collector peak current 7 A
Ig Base current 1A
Piot Total power dissipation at T, =25°C 36 W
Tag Storage temperature -55 to 150°C
T; Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm
Collectcr ¢ .rninected tn metal pari of mounting surface
LB 78"
‘ T T‘ . i
‘ : Fr__ -3
] ~o| DN oy x
mmt X ‘gn
! =]
| ot
| B <t
: . @ ;
i o i\ b Y
bt - - |
Jlz C L)
o5 _ Laay
1) Within {h region the criss~ =cln +f the leads = un.ancnliad TO-126 (SOT 32)
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BD 281
BD 283
BD 285

THERMAL DATA

R
R

th j-case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 3.5
max 100

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T

case = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lego Collector cutoff
current (I = 0) for BD 281 Veg =22V 100 | HA
for BD 283 Veg = 32V 100 | HA
for BD 285 Vg =45V 100 | nA
Ices Collector cutoff
current (Vg = 0) for BD 281 Veg = 22V 100 | HA
for BD 283 Vg =32V 100 nA
for BD 285 Vg = 45V 100| A
leso Emitter cutoff
current (I = 0) Vegg =5V 1| mA
Vceorsus)” Collector-emitter
sustaining voltage
{lg=0) lc =100 mA
for BD 281 22 A
for BD 283 32 \
for BD 285 45 v
Ve sany” Collector-emitter
saturation voltage e =3A lg =03A 0.5
Vge” Base-emitter voltage lc =10mA Vg =5V 0.58 %
lc =3A Ve =1V 13| V
hee” DC current gain lc =50mA V=1V
for BD 281 85 350 —
for BD 283 60 350 —
lc =2A Ve =1V
for BD 281 50 —
lc =3A Ve =1V
for BD 281 40 —
for BD 283 30 —
for BD 285 20 -
7 Transition frequency lc =250mA V=1V 3 MHz

* Pulsed: pulse duration = 300 us,

duty factor = 1.5%.
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BD 281
BD 283
BD 285

Typical DC transconductance
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BD 281
BD 283
BD 285

Typical turn-on time characteristics

54,

Typical storage time characteristics
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'BD 281
BD 283
BD 285

APPLICATION INFORMATION
Typical application circuit for 14.4 V, 6.5 W, 2 to 4 Q car-radio audio amplifier

R3 10k 14 mH 125A
o Vg =144V
I'lOONF
C1
O.JuF
i RL=2t04Q
5-0292
¥ Mounted on heatsink having Ry < 16 °C/W
Typical performance
P, Output power at d = 10% with R_ = 42 >6 W
with R = 20 12 W
Vv, Input voltage forP,=5W with R_= 4Q 24 mv
with R, = 202 20 mV
Z, Input impedance 20 kQ
lg Output transistors quiescent drain current 10 mA
lg BC 460 drain current 80 mA
Ig Total drain current at P, =6.5W 660 mA
B -3 dB frequency response at P, =38 W 15108000 Hz

Stable continuous operation is ensured up to an ambient temperature of 60 °C.
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BD 281
BD 283
BD 285

N

Typical distortion versus

output power
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SILIGON EPIBASE PN

P

BD 282
BD 284
BD 286

PRELIMINARY DATA

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS

The BD 282, BD 284, BD 286 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 282 are especially suitable for use in output stages of car radios.
The BD 284 and BD 286 are especially suitable for use in output stages of high-fidelity
amplifiers with output power up to 15 W,
The complementary NPN types are respectively the BD 281, BD 283, BD 285.

ABSOLUTE MAXIMUM RATINGS |BD 282|BD 284|BD 286
Vero Collectcr-base voltage (I = 0) -22 V| =32 V| -45V
Vees Collector-emitter voltage (Vg = 0) -2 V| -32V|-45V
Veeo Collector-emitter voltage (lI; = 0) -2 V|-32 V]| -4V
Veso Emitter-base voltage (I = 0) s v
le Collector current -4 A

lem Collector peak current -7 A

Ig Base current -1 A

Pt Total power dissipation at T = 25°C 36 W

Tag Storage temperature -55 to 150°C

Tj Junction temperature 150 °C

MECHANICAL DATA

Colleclor comiecied do metal part of rasunting surface

1]
e ik

05 .

Chr volbw thus region the crass - zectun f the leaus 15 wpantclled

121
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BD 282
BD 284
BD 286

THERMAL DATA

R
R

Thermal resistance junction-case max 3.5 °C/W
Thermal resistance junctiocn-ambient max 100 °C/W

th j-case

th j-amb

ELECTRICAL CHARACTERISTICS (T

case

= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) for BD 282 Veg = =22V -100 | pA
for BD 284 Veg = -32V -100 | nA
forBD 286 Vg = -45V -100 | nA
Ices Collector cutoff
current (Vg = 0) for BD 282 Veg = -22V -100| uA
for BD 284 Veg = -32V -100| pA
for BD 286 Veg = =45V -100| nA
leso Emitter cutoff
current (I = 0) Vgg = -5V -1{ mA

Verorsus)” Collector-emitter
sustaining voltage

(I = 0) lc = -100 mA
for BD 282 | -22 \
for BD 284 | -32 \Y
for BD 286 | -45 \
Ve say” Collector-emitter
saturation voltage lc =-83A Iy =-03A -0.5
Vge" Base-emitter voltage lc =-10mA Vg =-5V -0.58 \
lc =-3A Ve =-1V -1.3| V
hee” DC current gain lc =-500mAVe =-5V
: for BD 282 85 350 —
for BD 284 60 350 —
le =-2A Vg=-1V
for BD 282 50 —
le =-83A Vge=-1V
for BD 282 40 —
for BD 284 30 —
for BD 286 20 —
fr Transition frequency le =-250mA Vg =-1V 3 MHz

* Pulsed: pulse duration = 300 us, duty factor = 1.5%.
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BD 282
BD 284
BD 286

Typical DC transconductance
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BD 282
BD 284
BD 286

Typical turn-on time characteristics Typical storage time characteristics
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Typical fall time characteristics
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BD 282
BD 284
BD 286

APPLICATION INFORMATION
Typical application circuit for 14.4 V, 6.5 W, 2 to 4  car-radio audio amplifier

R3 10kO fW\__C 3o
: (e
Vg =1447
|
RL=2t04Q
¥ Mounted on heatsink having Ry, < 16 OC/W
Typical performance
P, Output power at d = 10% with R_ = 4Q >6 W
withR_ = 2Q 2 W
P Input voltage forP, =5W withR_=4Q 24 my
with R = 2Q 20 mv
Z Input impedance 20 kQ
I Output transistors quiescent drain current 10 mA
ly BC 460 drain current 80 mA
lg Total drain current at P, =65W 660 mA
B -3 dB frequency response at P,=3 W 15t0 8000 Hz

Stable continuous operation is ensured up to an ambient temperature of 60 °C.
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BD 282
BD 284
BD 286

Typical frequency response

Typical distortion versus

output power
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BD 433
SILICON EPIBASE NPN

PRELIMINARY DATA

MEDIUM POWER AUDIO AMPLIFIER

The BD 433 is a silicon epitaxial-base NPN power transistor in Jedec TO-126 plastic
package, intended for use in medium power audio applications.

It is especially suitable for use in output stages of car radios.

The complementary PNP type is the BD 434.

ABSOLUTE MAXIMUM RATINGS '

Vero Collector-base voltage (I = 0) 22 VvV
Vees Collector-emitter voltage (Vgz = 0) 2 Vv [
Veeo Collector-emitter voltage (lg = 0) 2 Vv
Veso Emitter-base voltage (I = 0) 5 V
le Collector current 4 A
lem Collector peak current 7 A
Is Base current 1 A
Pt Total power dissipation at T_,,=25°C 36 W
Tag Storage temperature -55 to 150 °C
T, Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm
Collector cornected io metxt part of menting surfacs: o .
- “’I -
'Y i
| Bz i
1
A ¥ <S8
ol B8 n—“.l
£1) Sthun this regiun the cruss-tee on of e leads  uncontrolled To—126 (SOT 32)
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BD 433

THERMAL DATA

R
R

thjcase ThErmal resistance junction-case max 3.5 °C/W
thjamb Thermal resistance junction-ambient max 100 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff )
current (I = 0) Veg = 22V 100 | A
lces Collector cutoff
current (Vge = 0) Veg =22V 100 | A
leso Emitter cutoff
current (I = 0) Vegg =5V 1{mA

Veeorsus) " Collector-emitter
sustaining voltage

(lg=0) lc =100mA 22 \
Vee oy Collector-emitter
saturation voltage le =3A lg =03A 05| V
Vge* Base-emitter voltage lc =10mA V=5V 0.58 \%
lc =3A Vg =1V 13| V
hee” DC current gain le =500mA V=1V 85 350 | —
lc =2A Vg =1V 50 —
lce =3A Veeg =1V 40 —
fr Transition frequency lc =250mA V=1V 3 MHz

* Pulsed: pulse duration = 300 ps, duty factor = 1.5%.
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BD 433

ke

(ma)®
b

10?

2
107,

—

Typical DC transconductance
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BD 433

APPLICATION INFORMATION
Typical application circuit for 144 V, 6,5 W, 2 to 4 Q) car-radio audio amplifier

R3 10kQ hmH 1

ﬂRL:ZtOAQ

5-0293

% Mounted on heatsink having Rip < 16 °C/W

Typical performance

P, Output power at d = 10% with R_ = 4 >6 W

with R_ = 2Q 12 W
Vi Input voltage forP, = 5W with R_ = 40 24 myv

with R_ = 20 20 mV
Z Input impedance 20 kQ
Iy Output transistors quiescent drain current 10 mA
Iy BC 460 drain current 80 mA
Iy Total drain current at P,=65W 660 mA
B -3 dB frequency response at P,=3 W 15t0 8000 Hz

Stable continuous operation is ensured up to an ambient temperature of 60 °C.
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BD 433

Typical distortion versus Typical frequency response
output power
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BD 434
SILIGON EPIBASE PNP

PRELIMINARY DATA

MEDIUM POWER AUDIO AMPLIFIER

The BD 434 is a silicon epitaxial-base PNP power transistor in Jedec TO-126 plastic
package, intended for use in medium power audio applications.

It is especially suitable for use in output stages of car radios.

The complementary NPN type is the BD 433.

ABSOLUTE MAXIMUM RATINGS |

Vero Collector-base voltage (Iz = 0) -2V
Vees Collector-emitter voltage (Vg = 0) -22 Vv
Veeo Collector-emitter voltage (I = 0) -22 VvV
Veso Emitter-base voltage (I = 0) -5 Vv
le Collector current -4 A
lem Collector peak current -7 A
lg Base current -1 A
Piot Total power dissipation at T,,,,=25°C 36 W
Tag Storage temperature -55 to 150 °C
T; Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm
Callector connected ta metal part of maunting surface .
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BD 434

THERMAL DATA

Rthj-case Thermal resistance junction-case max 3.5 °C/W
Rihjamb Thermal resistance junction-ambient max 100 °C/W

ELECTRICAL CHARACTERISTICS (T

case = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lcgo Collector cutoff
current (I = 0) Veg = -22V ~100 | A
lces Collector cutoff
current (Vge = 0) Ve = -22V -100 | A
leso Emitter cutoff
current (I = 0) Vegg = -5V -1 [mA

Vceoisus) Collector-emitter
sustaining voltage

(I = 0) lc = -100 mA -22 v
Ve (sary” Collector-emitter
saturation voltage lc =-3A Iz =-03A -05( V
Vee” Base-emitter voltage le =-10mA Vg =-5V -0.58 v
le =-3A Vg = -1V -13| V
Nee” DC current gain lc =-500mA Ve =-1V | 85 350 —
e =-2A Ve =-1V | 50 —
lc =-3A Ve =-1V | 40 —
fr Transition frequency le =-250mA Vg = -1V 3 MHz

* Pulsed: pulse duration = 300 us, duty factor = 1.5%.
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BD 434

Typical DC transconductance Typical input characteristics
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BD 434

APPLICATION INFORMATION
Typical application circuit for 14.4 V, 6.5 W, 2 to 4 Q car-radio audio amplifier

R3 10kQ GmH  125A

|__L Vo<1
1000F

Q4 *
BD 433
C5
[1122%00F
UE
R10
470
Q5 %* |
RL=2to40Q
BD434 cé

S$-02983
% Mounted on heatsink having Rin < 16 °C/W
Typical performance
P, Output power at d = 10% with R_ = 4Q >6 W
with R_ = 20 12 W
Vv, Input voltage forP, = 5W with R_ = 40 24 mv
with R = 20 20 mv
Z, Input impedance 20 kQ
lq Output transistors quiescent drain current 10 mA
lg BC 460 drain current 80 mA
ly Total drain current at P,=65W 660 mA
B -3 dB frequency response at P,=3 W 1510 8000 Hz

Stable continuous operation is ensured up to an ambient temperature of 60 °C.
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BD 434

Typical frequency response

Typical distortion versus

output power
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BDX 10
SILICON HOMETAXIAL* NPN 2N30355

GENERAL INFORMATION

TYPICAL APPLICATION: AF OUTPUT AMPLIFIER

The BDX 10/2N 3055 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 (Ig = 0) 100 V
Vceo (sus) Collector-emitter voltage (I; = 0) 60 V
Veer (susy Collector-emitter voltage (Rge = 100 Q) 70 VvV
Veey (sus) Collector-emitter voltage (Vg = -1.5V) 20 Vv
Veso Emitter-base voltage (Ic = 0) 7V
fe Collector current 15 A
lg Base current 7 A
Pt Total power dissipation at T = 25°C 17w
T, Storage temperature ~85+200 °C
T; Junction temperature 200 ©°C
MECHANICAL DATA Dimensions in mm
Collector cunnected te case
amr 117
et et ]
M [ !
| -
. 2|
a | =l
£ = . |
Qi b
o
x|
L lome
c-oune
{sim. to TO-3)
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BDX 10
2N3055

THERMAL DATA

R Thermal resistance junction-case max 1.5 °C/W

th j-c

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

Parameter Test conditions Min. Typ. Max. | Unit
leeo Collector cutoff
current (I3 = 0) Vg =30V 0.7 | mA
—>| lgo Emitter cutoff
current (I. = 0) Veg=7V 1|mA
leey Collector cutoff
current (Vge = -1.5V) Ve =100V 5|mA
Veg =100V T, = 150°C 30 | mA
Vegy (sus)»Collector-emitter Bl
voltage (Vgz = -1.5V) lc = 100 mA 90 \Y
Vego sus)x Gollector-emitter
voltage (I = 0) Ilc = 200mA 60 \
Ve (sanr Collector-emitter
saturation voltage le =4A lg = 400 mA 1V
e =10A I =33A 3|V
Ver(susyx Collector-emitter
voltage (R = 100 Q) le =200mA 70
A Base-emitter voltage e =4A V=4V 15|V
= | hg DC current gain Gr. 4 |lIc =500mA V=4V 20 50| —
Gr. 5 [lc =500mA V=4V 35 75| —
Gr. 6 [l =500mA V=4V 60 145| —
Gr. 7 |l =500mA V=4V 120 250 | —
le =4A Ve = 4V 20 70| —
lc. =10A Ve =4V 5 —
hre /'FE, Matched pair lc =5800mA V=4V | 16| —

¥ Pulsed; pulse duration = 300 ws, duty factor = 1.5%.
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BDX 10
2N3055

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max. | Unit
Pie Small signal
current gain le =1A Veg =4V 15 120 —
f =1kHz
T Transition frequency e =1A Veg =4V 800 kHz
fte Cutoff frequency e =1A Vg =4V 10 kHz
ls/g Second breakdown
collector current lc =195A V, =60V 1 s [
|
|
|
Typical output characteristics Typical DC transconductance
[ T 00 ‘ .- — 1c B T [n(‘/ | 6-0158
() —. w [ / &
- b, - 8 5“/ §
...... Mg
. 6 i 7 Vg =4V
/
’I
L & 717
[,
2 2 I‘
/
0 ] 1 2 3 Vae (V)
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BDX 10
2N3055

Typical input characteristics
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BDX 10
2N3055
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BDX 10
2N3055

Collector-emitter breakdown voltage

Veer
1 rH A
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BDX 11
SILICON HOMETAXIAL* NPN 2N3442

GENERAL INFORMATION
TYPICAL APPLICATION: HIGH POWER HIGH VOLTAGE SWITCH

The BDX 11/2N 3442 is a high voltage, "hometaxial” NPN transistor in a Jedec TO-3

metal case. It is intended for use as power switch, regulator, dec-dc converter and

inverter, in high reliability industrial and professional applications.

* 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) 160 V
Veeo sus) Collector-emitter voltage (Ig = 0) 140 V
Vcey (susy Collector-emitter voltage (Vge = -1.5V) 160 V
Veso Emitter-base voltage (i = 0) 7V
I Collector current 10 A
lem Collector peak current 15 A
Iy Base current 7 A
Piot Total power dissipation at T,=25°C 117 W
T, Storage temperature -65+-200 °C
TI Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected tc case

'gin"‘]l 7.2% .

. | &

f L -

&I

°
bl
B . 10""' —
c-0008
(sim. to TO-3)

Supersedes issue dated 3/71 145 2/73




BDX 11
2N3442

THERMAL DATA

Rip 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
lceo Collector cutoff
current (I = 0) Veg= 140V 1| mA
legy Collector cutoff
current (Vg = -1.5V) Veg = 140V 1] mA
Veg =140V T, =150°C 10| mA
leso Emitter cutoff
current (l. = 0) Veig=7V 5| mA
— | Vegy (sus)« Collector-emitter
voltage (Vg = -1.5V) lc = 100 mA 160 v
— | Vego (sus)x Collector-emitter
voltage (l; = 0) lc =200 mA 140 \
Ve sayx Collector-emitter
saturation voltage Il =8A lg =03A 1
Vee* Base-emitter voltage le =38A Vg =4V 1.7
hee” DC current gain Gr. 4| . =05A V=4V 20 50| —
Gr.5|lc =05A V=4V 35 75| —
Gr.6 |l =05A V=4V 60 145 —
Gr.7|lc =05A V=4V 120 250 —
lc =3A Vg =4V 20 70| —
bre,/PFE;, Matched pair lc =05A V=4V 1.6| —
ls/s Second breakdown :
collector current le =185A V=78V 1 s

* Pulsed; pulse duration = 300 us, duty factor = 1.5%.
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BDX 11
2N3442

(A)

3.5

(A)

a4

0.3

0.2

0.1

Typical output characteristics

Typical input characteristics
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BDX 11
2N3442

Typical collector-emitter saturation

voltage
f ' G-0153
N —
(A)
10°
f
107
10-2 107 Yee (aay(¥)
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b |
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Reverse-bias, second breakdown

characteristics
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BDX 12
SILICON HOMETAXIAL* NPN 2N4347

GENERAL INFORMATION

TYPICAL APPLICATION: HIGH VOLTAGE AMPLIFIER

The BDX 12/2N 4347 is a "hometaxial’’ silicon NPN transistor in a Jedec TO-3 metal
case. It is intended for use as high power, high voltage amplifier, power switch,
regulator, dc-dc converter, inverter in high reliability industrial and professional
applications.

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

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) 140 V
Vego (sus) Collector-emitter voltage (I3 = 0) 120 V
Vegy (sus) Collector-emitter voltage (Vg = -1.5V) 140 V
Veso Emitter-base voltage (I = ) 7 0V
le Collector current 5 A
lepm Collector peak current 0 A
lg Base current 3 A
Pt Total power dissipation at T_=25°C 100 W
T, Storage temperature -85+200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collector connecied to case
g 117:68
. Hf'_»]l !
, | 3|
e T_ .;
z =k;%
o
™~ '
° |
4170
]¢ 26.,2.”_”._,[ SO
€-0008
(stm. to TO-3)
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BDX 12
2N4347

THERMAL DATA

Rin Thermal resistance junction-case

max

1.75

°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
legy Collector cutoff
current (Vg = -1.5V) Veg =120V 2| mA
Vg =120V T. = 150°C 10| mA
leso Emitter cutoff -
current (I. = 0) Vg =7V 5| mA
Vv 1sus) Collector-emitter
voltage (Vg = -1.5V) le =100mA 140 \Y
Vegous) Collector-emitter
voltage (I = 0) le = 200mA J 120 \
Ve saty» Collector-emitter
saturation voltage le =2A lg =02A 1V
V" Base-emitter voltage le =2A Ve =4V 2| Vv
heg” DC current gain le =2A Vg =4V 20 70| —
ls/g Second breakdown
collector current le =15A V=867V 1 s

* Pulsed; pulse duration = 300 us, duty factor = 1.5%.
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BDX 12
2N4347

Typical output characteristics

180 Ve (V)

Typical input characteristics

G-0152
b ]
(A [
Vep=4V
oe , 1
Il
| ’I
Ly ;
T i
03
T 4
a
L ,II
0.2 +— |
J il i
! /
125 °C T, =25 °C
2/
. |
vl T i
0 02 04 06 08 1 12 14 18 Vge (V)

Typical DC transconductance

e ——r—TTTT7 T B So st
w HH T
EREE [‘*ﬁ_‘ I Veem 4V
EEESwE
T
6 i iE T
LT | [T =25° 125 °C
5 1
" I v
4+
— 4
3 ' T ]
T !
2 i B = L 15
1 yANNEE ]
; [ [[7 i
T 1t I
1 4 171 [ T
0 02 04 06 08 1 12 14 16 Vg (V)

Typical DC current gain

§
o T SN
=i

i
i

151




BDX 12
2N4347

Collector-emitter saturation voltage Reverse-bias, second breakdown
characteristics oo
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BDX 13
SILICON HOMETAXIAL* NPN 40251

GENERAL INFORMATION
TYPICAL APPLICATION: AF POWER AMPLIFIER

The BDX 13/40251 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

applications and specially used as AF 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

Veso Collector-base voltage (Iz = 0) 50 V
Vegg (susy Collector-emitter voltage (lg = 0) 40 Vv
Veey (sus) Collector-emitter voltage (Vge = -1.5V) 50 V
Veso Emitter-base voltage (I = 0) 5 V
Ic Collector current ’ 15 A
Ig Base current 7 A
Piot Total power dissipation at T,=25°C 117 W
T, Storage temperature -65+-200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
gmax 117+05

R

2l

°y

110
— -
L-0008
(sim. to TO-3)
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BDX 13
40251

THERMAL DATA

R(h 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
beev Collector cutoff
current (Vg = -1.5V) Veg= 40V 2 mA
Veeg=40V T =150°C 10| mA
leso Emitter cutoff
current (I. = 0) Veg =5V 10| mA
Vego™  Collector-base
voltage (I = 0) lc = 50100 mA 50 v
Veeyv™ (sus)Collector-emitter
voltage (Vg = -1.5V) Ilc = 100mA 50 v
Vego' (susyCollector-emitter
voltage (lg = 0) lc =200 mA 40 \Y
Ve (say+ Collector-emitter
saturation voltage lc =8A Iz =08A 1.5
Vee” Base-emitter voltage Il =8A Vg =4V 22| V
hee” DC current gain Gr. 4 [l. =500mA V=4V 20 50 —
Gr.5 [l =500mA V=4V 35 75| —
Gr.6 |l =500mA V=14V 60 145 | —
Gr. 7 |l =500mA V=4V [120 250 | —
Il =8A Vee=4V 15 60| —
hre;/MFE; Matched pair lc =500mA V=4V 16| —
fr Transition frequency le =1A Veg=4V 0.5 MHz
e/ Second breakdown
collector current lc =3A Ve =39V 1 s

* Pulsed; pulse duration = 300 us, duty factor = 1.5%.
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BDX 13
40251

Typical DC transconductance

Typical output characteristics
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Typical input characteristics
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BDX 13
40251

Power rating chart

Transition frequency
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BDX 23
SILIGON HOMETAXIAL* NPN 40636

GENERAL INFORMATION
TYPICAL APPLICATION: HI-FI POWER AMPLIFIER

The BDX23/40636 is a single diffused "Hometaxial*” silicon NPN transistor in a

Jedec TO-3 metal case. It is particularly intended for output stages in high fidelity

amplifier circuits.

* 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

Veer Collector-emitter voltage (Rgg = 100 Q) 95 VvV
Vero Emitter-base voltage (I = 0) 7V
fe Collector current 5 A
Iy Base current 7 A
Py Total power dissipation at T_=25°C 117 W
T, Storage temperature -65+-200 °C
Tj Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Sollegtor connected to case
gy 117:75

T

B

I Y

2 =.%

()
("| |
1
1y mas
— S
C-0008
{sim. io TO-3)
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BDX 23
40636

THERMAL DATA

R Thermal resistance junction-case max 1.5 °C/W

th i{-c

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

Parameter Test conditions Min. Typ. Max. |Unit
leer Collector cutoff
current (Rgg = 100 Q) Ve =85V 0.5 mA
leso Emitter cutoff
current (I = 0) Vg =4V 1| mA
Verr Collector-emitter
voltage (Rg: = 100 Q) Il = 200mA 95 Y
Vegsary  Collector-emitter
saturation voltage . =4A ly =04V 1
— | Vge Base-emitter voltage I =4A Vg =4V 15| V
Neg DC current gain Gr. 4 |l =500mA V. =4V 20 50 —
Gr. 5 |lc =500mA V=4V 35 75| —
Gr.8 |l =500mA V=4V 60 145 —
Gr. 7|l =500mA Vi =4V | 120 250 | —
l. =4A Ve =4V 20 70| —
e, /", Matched pair . =500mA V=4V 16| —
| lg/g" Second breakdown
collector current Vg =60V 1.95 A

“ Pulsed: 1's, non repetitive pulse.
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BDX 24
SILIGON HOMETAXIAL* NPN 40250

GENERAL INFORMATION
TYPICAL APPLICATION: AF POWER AMPLIFIER

The BDX24/40250 is a single diffused "Hometaxial*” silicon NPN transistor in a
Jedec TO-66 metal case. It is intended for a wide variety of intermediate and high
power applications. It is especially suitable for use in high fidelity 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

Vero Collector-base voltage (I = 0) 50 V
Vego (susy Collector-emitter voltage (Ig = 0) 40 V
Veey (sus) Collector-emitter voltage (Vge = -1.5V) 50 V
Veso Emitter-base voltage (I, = 0) 5 V
I Collector current 4 A
In Base current 2 A
Piot Total power dissipation at T, =25°C 20 W
T, Storage temperature -65+-200 °C
Tj Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
o Q7 7mas
== \' |-
Fo € 1 | o
51 2| 2 L %
:L:ﬂ ; ¥
- 5.0521 0% I, 15526
. ' S TO-66
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BDX 24
402350

THERMAL DATA

R

th j—¢

Thermal resistance junction-case

max 6

°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
Icso Collector cutoff
current (I = 0) Vg =30V 1| mA
Vep =30V T, =150°C 5[ mA
leso Emitter cutoff
current (I = 0) Vegg =5V 5| mA
Veso Collector-base
voltage (I = 0) lc =50mA 50 Y
Veeo(sus)+Collector-emitter
voltage (I = 0) le =01+2A 40 \
Veeysus)»Collector-emitter
voltage (Vg = -1.5V) lc =005+1A 50 v
Vg (sary» Collector-emitter
saturation voltage lo =15A |3 =015A 15 V
Vee* Base-emitter voltage lc =15A V=4V 22|V
hee DC current gain Gr. 4 |l =100mA V=4V 20 50| —
Gr.5 |l =100mA V=4V 35 75| —
Gr.6 |l =100mA V=4V 60 145 —
Gr. 7 |l =100mA V=4V 120 250 | —
*lle =15A V=4V 25 100 | —
hre,/Mre, Matched pair lc =100mA V=4V 16| —
I/ Second breakdown
collector current Ve =40V 1. =T725mA 1 s

* Pulsed: pulse duration = 300 us,

duty factor = 1.5%.
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BDX 24
40250

Typical output characteristics Typical DC transconductance
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BDX 24
40250

Power rating chart
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BDX 40
SILICON HOMETAXIAL* NPN 2N3772

GENERAL INFORMATION
TYPICAL APPLICATION: HIGH CURRENT, HIGH POWER AMPLIFIER

The BDX 40/2N3772 is a single diffused "Hometaxial*”" silicon NPN transistor in a
Jedec TO-3 metal case. It is useful for high power switching circuits, series and shunt
regulators, DC-DC converters, inverters and high fidelity amplifiers.

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

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (iz = 0) 100 Vv
Veeo (sus) Collector-emitter voltage (Ig = 0) 60 V
Vcer (sus) Collector-emitter voltage (Rge = 100 Q) 70 V l
Veex (sus) Collector-emitter voltage (Vge = 1.5 V; Rge = 100 Q) 0 Vv |
Veso Emitter-base voltage (i = 0) 7V
Ic Collector current 20 A
lem Collector peak current 30 A
Is Base current 5 A
Py Total power dissipation at T, =25°C 150 W
T, Storage temperature -65+-200 ©°C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
8.7 117
N
=)
s
o~
A=
26.2™ 177
C-0053
(sim. to TO-3)

Supersedes issue dated 3/71 163 2/73



BDX 40
2N3772

THERMAL DATA

Rth j~¢

Thermal resistance junction-case

max 1.17

°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 5| mA
Vg =30V T, =150°C 10 | mA
lceo Collector cutoff
current (I = 0) Vg =50V 10 | mA
leev Collector cutoff
current (Vge = -1.5V) Ve = 100V 51 mA
Vg =30V T. =150°C 10 |[mA
leso Emitter cutoff
current (I. = 0) Vg =7V 5|mA
Vego(sus)xCollector-emitter
voitage (ly = 0) lc = 200mA 60 \Y
Vegr (susy« Coliector-emitter
voltage (Rgg = 100 Q) e =200mA 70 \Y
Mcex (sus) Collector-emitter
voltage (Vg = -15V) le = 200mA Ry =100Q | 80 v
le =3A Rge = 100Q | 90 v
Vg (satye Collector-emitter
saturation voltage le =10A | =1A 141V
le =20A lg =4A 4|V
Vie* Base-emitter voltage lc =10A V=4V 22
Nee* DC current gain Gr. 4 |l =05A V=4V 20 50 | —
Gr.5 |l =05A V=4V 35 75 | —
Gr. 6 |lc =05A V=4V 60 145 | —
Gr.7 [lc =05A V=4V 120 250 | —
le =10A Vg =4V 15 60 | —
lc =20A Vg =4V 5 —

* Pulsed: pulse duration

300 us, duty factor = 1.5%
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BDX 40
2N3772

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max. | Unit
hre/Mee, Matched pair lc =05A V=4V 1.6 —
fr Transition frequency e =1A Vg =4V 800 kHz
lys** Second breakdown

collector current Vg = 60V 25 A

** Pulsed: 1s, non repetitive pulse.

Typical output characteristics
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T
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i — 500]
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- - 4 ; 3000 |
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+F4144—7L7F~~4f%
4 - . = 100"
TTT |
¥ 1 I S S Y S s e
I T f T 4—rIB:SOmA
SR L ) S S N ]
(Tt
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Typical DC transconductance
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BDX 40
2N3772

Typical input characteristics
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characteristics
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BDX 40
2N3772

Maximum operating areas
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BDX 41
SILICON HOMETAXIAL* NPN 2N3771

GENERAL INFORMATION
TYPICAL APPLICATION: HIGH CURRENT, HIGH POWER AMPLIFIER

The BDX 41/2N3771 is a single diffused "Hometaxial*” silicon NPN transistor in a

Jedec TO-3 metal case. It is intended for a wide variety of high-power, high-current

applications and specially used as AF 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

Veso Collector-base voltage (I; = 0) 50 V
Vego (sus) Collector-emitter voltage (I = 0) 40 Vv
Veer (sus) Collector-emitter voltage (Rye = 100 Q) 45V
Veex (sus) Collector-emitter voltage (Vge = -1.5V; Ry = 100 Q) 50 V
Veso Emitter-base voltage (I = 0) 5 V
le Collector current 30 A
lem Collector peak current 30 A
Iy Base current 75 A
Pior Total power dissipation at T =25°C 150 W
T, Storage temperature -65+200 °C
Ti Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
10.9 8.7 117
.C I
b X e =
' ' - A=
ol Tftehe)
ol = i ] ~
' ach
-l 4 |
26.2max 1.7m
Cc-0053
(sim. to TO-3)

Supersedes issue dated 3/71 169 2/73



BDX 41
2N37T

THERMAL DATA

R Thermal resistance junction-case max 117 °C/W

th j—c

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

Parameter Test conditions Min. Typ. Max. |Unit

lcgo Collector cutoff
current (I = 0) Veg =50V 2 |mA
Veg =30V T, =150°C 10 |mA

lceo Collector cutoff
current (Iy = 0) Vg =30V 10 |mA

leey Collector-cutoff
current (Vg = ~1.5V) Vg =50V 2 |mA
Ve =30V T. =150°C 10 [mA

leso Emitter cutoff

current (I = 0) Vg =5V 5 | mA

Vegotsus)» Collector-emitter
voltage (I3 = 0) lc = 200 mA 40 v

Ve (susyr Collector-emitter
voltage (Rg. = 100 Q) [c =200 mA 45 Y

VeexsusrCollector-emitter
voltage (Vge = -1.5V) lc =02+3A

Rge = 100 Q 50 \
Ve sy Collector-emitter

saturation voltage lc =15A lg =15A 2|V
lc =30A lg =6A 4|V

Vee* Base-emitter voltage lc =15A Vg =4V 27
hee” DC current gain Gr. 4 [l =05A V=4V 20 5 | —
Gr.5|1l. =05A Vi =4V 35 75| —
Gr.6 |l =05A V=4V 60 145 | —
Gr. 7|l =05A V=4V 120 250 | —
le =15A Veg =4V 15 60 | —
lc =30A Vg =4V 5 —

* Pulsed: pulse duration = 300 us, duty factor = 1.5%.
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BDX 41
2N3771

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max. | Unit
hre,/Pre, Matched pair le =05A V=4V 16| —
fr Transition frequency le =1A Vg =4V 800 kHz
lg/g*  Second breakdown

collector current Vg =40V 3.75 A
** Pulsed: 1s, non repetitive pulse.
Typical output characteristics Typical DC transconductance
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BDX 41
2N377

Typical input characteristics Typical DC current gain
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BDX 41
2N3771

Maximum operating areas Collector-emitter breakdown voltage
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SILIGON HOMETAXIAL* NPN

BDX 50
2N3773

GENERAL INFORMATION

TYPICAL APPLICATION: HIGH CURRENT, HIGH VOLTAGE SWITCH

The BDX50/2N3773 is a single diffused "Hometaxial*” silicon NPN transistor in a
Jedec TO-3 metal case, useful for a wide variety of high-voltage, high-current appli-
cations. It is intended for use as power switch, regulator, DC-DC converter and
inverter in high reliability industrial and professional applications.

* 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) 160 V
Vceo (sus) Collector-emitter voltage (lz = 0) 140 V
Veex (susy Collector-emitter voltage (Vg = -1.5V; Ry = 100 Q) 160 V
Veso Emitter-base voltage (I = 0) 7 V
e Collector current 16 A
lem Collector peak current 30 A
Is Base current 4 A
lam Base peak current 15 A
P Total power dissipation at T_=25°C 150 W
T, Storage temperature -65+-200 °C
T Junction temperature 200 °C

MECHANICAL DATA

Supersedes jssue dated 3/71 175

8

Dimensions in mm

7™ 117

1

¢ 20max

—

ft—

$1.0

1.7 max

c-0083
(sim. to TO-3)
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BDX 50
2N3773

THERMAL DATA

R

th j-c

Thermal resistance junction-case

max 1.17

°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
) Collector cutoff
current (I = 0) Veg = 140V 2| mA
leeo Collector cutoff
current (l; = 0) Veg =120V 10| mA
lepy Collector cutoff
current (Vge = -1.5V) Vg = 140V 2| mA
Ve =140V T =150°C 10| mA
leso Emitter cutoff
current (I = 0) Vegg =7V 5| mA
Vego(sus)rCollector-emitter
voltage (I = 0) lc =02=3A 140 \
Vgx (susp Collector-emitter
voltage (Vge = -1.5V) lc =01=-15A
Rge = 100 Q 160 \
Ve sarpe Collector-emitter
saturation voltage lc =8A lg =08A 14| V
lc =16A lg =32A 4\ V
Vee* Base-emitter voltage lc =8A Ve =4V 22
hee” DC current gain Gr. 4 |l =05A Vg =4V 20 50| —
Gr.5 |l =05A V=4V 35 75 —
Gr.6 |l =05A Vi =4V 60 145 —
Gr. 7|l =05A V=4V 120 250 —
lc =8A Ve =4V 15 60| —
lc =16A Vg =4V 5 —

* Pulsed: pulse duration = 300 ps, duty factor = 1.5%.
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BDX 50
2N3773

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max. | Unit

Pee,/"Fe, Matched pair e =05mMA Ve =4V 16 | —
fite Cutoff frequency Veg = 4V le =1A

f =1kHz 40 kHz
lg/g™  Second breakdown
collector current Veg = 100V 15 A
** Pulsed: 15, non repetitive pulse.

Typical output characteristics Typical output characteristics
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BDX 50
2N3773

Typical DC transconductance
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BDX 50
2N3773

Reverse-bias, second breakdown Maximum operating areas
characteristics
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BDX 51
SILICON HOMETAXIAL* NPN 2N4348

GENERAL INFORMATION

TYPICAL A?PLICATION: HIGH CURRENT, HIGH VOLTAGE AMPLIFIER

The BDX51/2N4348 is a single diffused "Hometaxial*” silicon NPN ftransistor in a
Jedec TO-3 metal case. It is intended for use as high-power, high-voltage amplifier,
power switch, regulator, DC-DC converter and inverter in high reliability industrial
and professional applications.

* 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

Vero Coliector-base voltage (I = 0) 140 V
Vego (sus) Collector-emitter voltage (g = 0) i20 V
Veex (sus) Collector-emitter voltage (Ve =-1.5V; Rge = 100 Q) 140 V
Veso Emitter-base voltage (I = Q) 7 V
I Collector current 10 A
lowm Collector peak current 30 A
ls Base current 4 A
lam Base peak current 15 A
P Total power dissipation at T, =25°C 120 W
T, Storage temperature -65+-200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
8.7mx 117
1 I
=
1 K E
El e 5
g 8 N
1.7
¢-0053
(sim. to TO-3)

Supersedes issue dated 3/71 181 2/73



BDX 51
2N4348

THERMAL DATA

Rth j~c

Thermal resistance junction-case

max

1.46

°C/W

ELECTRICAL CHARACTERISTICS

(T. = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. [ Unit
leey Collector cutoff
current (Vgg = -1.5V) Veg = 120V 2| mA
Veg =120V T, =150°C 10| mA
leso Emitter cutoff
current (I = 0) Veg =7V 5| mA
Vegotsus)» Collector-emitter
voltage (I = 0) lc =0253A 120 \Y
Veex susy»Collector-emitter
voltage (Vge = -1.5V) lc =01+15A
Rge = 100 Q 140 \Y
Ve (saty» Collector-emitter
saturation voltage le =5A lg =05A 1l v
lc =10A lg =125A 2|V
Vae” Base-emitter voltage lc =5A Ve =4V 2|V
hee” DC current gain lc =5A Vg = 4V 15 60| —
lc =10A Vi =4V 10 —
fote Cutoff frequency Vg =4V e =1A
f =1kHz 40 kHz
lssg™  Second breakdown
collector current Veg =80V 1.5 A

* Pulsed: pulse duration = 300 ps, duty factor = 1.5%.
** Pulsed: 1s, non repetitive pulse.
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BDX 51
2N4348

Typical output characteristics
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BDX 51
2N4348

Typical DC current gain Typical collector-emitter saturation
voltage
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BDX 51
2N4348

Ccllector-emitter breakdown voltage
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BDX 60
SILICON HOMETAXIAL* NPN 2N3055U

PRELIMINARY DATA

GENERAL INFORMATION
TYPICAL APPLICATION: HIGH CURRENT, HIGH POWER AMPLIFIER

The BDX 60/2N 3055U is a single diffused "hometaxial*” silicon NPN transistor in a [
Jedec TO-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

Vero Collector-base voltage (I = 0) 100 V
Veeo (susy  Collector-emitter voltage (I; = 0) 80 V
Veey (susy CoOllector-emitter voltage (Vg = -1.5V) 100 V
Veeso Emitter-base voltage (I = 0) 7 Vv
Ic* Collector current 15 A
lg Base current 7 A
Piot Total power dissipation at T_=25°C 150 W
T, Storage temperature -65 +— 200 °C
T] Junction temperature 200 °C

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

MECHANICAL DATA Dimensions in mm

Collector cennected to case
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I 282 | M»NLOE‘—‘OEE
(sim. to TO-3)
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BDX 60
2N3055U

THERMAL DATA

R

thj-c Thermal resistance junction-case

max

1.7

°C/W

ELECTRICAL CHARACTERISTICS

(T. = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lcev Collector cutoff
current (Vge = -1.5V) Ve = 80V 15| mA
lego Emitter cutoff
current (I = 0) Veg =7V 1| mA
= | Vg (susy Collector-emitter
voltage (Vg = -15V) le = 100mA 100 A
~>| Vceorsus) Collector-emitter
voltage (I; = 0) lc = 200mA 80 \Y
Ve (" Collector-emitter
saturation voltage le =4A lg =04A 05| V
lc =10A lg =2 A 15| V
Ilc =15A ls =3A \Y
Vae sy Base-emitter
saturation voltage e =4A lg =04A 16| V
lc =10A s =2 A 3| V
Ilc =15A lg =3A 55| V
Vee” Base emitter voltage lc =4A Veg =4V 12| V
hee” DC current gain le =05A V=4V 20 250| —
lc =4A Vg = 4V 20 70| —
lc =10A Vg =4V 10 —
lc =15A Veeg = 4V 5 —
"re,/"fE, Matched pair lc =05A V=4V 16| —
fr Transition frequency le =1A Veg =4V 0.8 MHz
lyp™™  Second breakdown
collector current Vg =80V 1.88 A
* Pulsed: pulse duration = 300 us, duty factor = 1.5%.

** Pulsed: 1s, non repetitive pulse.
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BDX 60
2N3035U
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BDX 60
2N3055U
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BDX 60
2N3035U
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BDX 60
2N3055U |

Maximum operating areas
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BDX 60
2N3055U
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BDX 61
SILICON HOMETAXIAL* NPN 2N3055V

PRELIMINARY DATA

GENERAL INFORMATION
TYPICAL APPLICATION: HIGH CURRENT, HIGH POWER AMPLIFIER

The BDX 61/2N 3055V is a single diffused "hometaxial*” silicon NPN transistor in a
Jedec TO-3 metal case, with high gain and low saturation voltage at high collector
current (up to 20 A). 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) 80 V
Veeo (susy  COllector-emitter voltage (ly = 0) 60 V
Vepy susy  COllector-emitter voltage (Vge = -1.5 V) 80 V
Veso Emitter-base voltage (I = 0) 7 Vv
I Coallector current 20 A
Ig Base current 7 A
P o Total power dissipation at T =25°C 150 W
T, Storage temperature -65-+200 °C
T, 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

g 11720
B

]

39‘5 max
¢ 20 mex

1.0max
L-000&

(sim. to TO-3)

Supersedes issue dated 11/71 195 3/73




BDX 61
2N3055V

THERMAL DATA

Rrh j-c

Thermal resistance junction-case

max

1.17

°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

-]
Parameter Test conditions Min. Typ. Max. | Unit
leey Collector cutoff
current (Vge = -1.5V) Ve = 60V 1.5 mA
leso Emitter cutoff
current (I. = 0) Vegg =7V 1| mA
> | Vce. (w0 Collector-emitter
voltage (Vge = -1.5V) lc =100 mA 80 v
= | Veeorsusy Collector-emitter
voltage (I = 0) lc = 200mA 60 \Y
Ve sany” Collector-emitter
saturation voltage lc =4A lg =04A 05| V
le =10A lg =2A 15| V
lc =15A ls =3A 2|V
le =20A lg =4A 41V
Ve (so1) Base-emitter
saturation voitage le =4A lg =04A 16 V
le =10A lg =2A 3|V
le =15A Iz =3A 35| Vv
lc =20A lg =4A 55| V
Vge* Base-emitter voltage le =4A Vg = 4V 12| V
hee* DC current gain lc =05A V=4V 20 250 —
le =4A Vg =4V 20 70| —
le =10A Vee =4V 16 —
le =20A Veg =4V 5 —
"ee,/"FE, Matched pair lc =05A Vg=14V 16| —
fr Transition frequency le =1A Veg =4V 0.8 MHz

* Fulsed: pulse duration = 300 us, duty factor = 1.5%.
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BDX 61
2N3055V

(continued)

ELECTRICAL CHARACTERISTICS
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Typical input
characteristics
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BDX 61
2N3055V
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BDX 61
2N3035V

Maximum operating areas
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BDX 61
2N3035V

Current rating chart
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BDX 70 to 75
2N6098 to 6103

SILIGON HOMETAXIAL* NPN

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BDX70/2N 6098, BDX71/2N 6099, BDX72/2N 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
Vego (sus) Collector-emitter voltage (I3 = 0) 60V 70V | 40V
Vg (sus) Collector-emitter voltage (Rge= 100 €) 65V [ 75V | 45V
Veso Emitter-base voltage (I = 0) 8V 8V 5V
le Collector current 10 A 10L 16 A
s Base current ' an
Piot Total power dissipation at T, =25°C 18W

at T, =25°C 75W
Totg Storage temperature -85t0 +150°C
T, Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm

Coiiector connected to tab

TO-220 AB TO-220 AA

Supersedes issue dated 11/72 203 2/73




BDX 70 to 75
2N6098 to 6103

THERMAL DATA

Rip j-case Thermal resistance junction-case max 167 °C/W
R.h j=amb Thermal resistance junction-ambient max 70 °C/W

ELECTRICAL CHARACTERISTICS (T

= 25°C unless otherwise specified)

case

Parameter Test conditions Min. Typ. Max. | Unit
legv Collector cutoff
current (Vgz = -1.5V) for BDX 70-71
Vg =65V 2| mA
Vg =865V T, =150°C 10| mA
for BDX 72-73
Vg =75V 2| mA
Ve =75V T, = 150°C 10| mA
for BDX 74-75
Veg = 40V 2| mA
Vg =40V T, = 150°C 10| mA
lceo Collector cutoff
current (lz = 0) for BDX 70-71
Vg = 50V 2| mA
for BDX 72-73
Ve =60V 2| mA
for BDX 74-75
Vg = 30V 2| mA
leso Emitter cutoff
current (I = 0) for BDX 70-71
Vegg = 8V 1| mA
for BDX 72-73
Vegg = 8V 1| mA
for BDX 74-75
Vegg =5V 1| mA
Veggsus)*Collector-emitter
voltage (lg = 0) lc =200mA
for BDX 70-71 | 60 \
for BDX 72-73 | 70 \
for BDX 74-75 | 40 \

*

Pulsed: pulse duration = 300 ps, duty factor = 0.018
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BDX 70 to 75
2N6098 to 6103

ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max. | Unit
V¢er(sus)"Collector-emitter
voltage (Rge = 100 Q) lc = 200mA
for BDX 70-71 | 65 \
for BDX 72-73 |75 \
for BDX 74-75 | 45 \
Vg (sary © Collector-emitter
saturation - voltage for BDX 70-71
lc =10A lg =2A 25| V
for BDX 72-73
le =10A lg =2A 25 V
for BDX 74-75
lc =16A lg =32A 25| V
Vae” Base-emitter voltage for BDX 70-71
lc =4A Ve =4V 17| V
for BDX 72-73
lc =5A Vg =4V 17| V
for BDX 74-75
l. =8A Vg =4V 17| V
heg™ DC current gain for BDX 70-71
le =4A Vg = 4V 20 80| —
lc =10A Vg = 4V 5 —
for BDX 72-73
lc =5A Vg = 4V 20 80| —
lc =10A Vg =4V 5 —
for BDX 74-75
lc =8A Vg =4V 15 60| —
lc =16A Vg =4V 5 —
hee Small signal
current gain Ilc =500mA V=4V
f =1kHz 15 —
[l Magnitude of small
signal current gain le =500mA V=4V
f =100kHz 8 28| —

* Pulsed: pulse duration = 300 ps, duty factor = 0.018
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BDX 70 to 75
2N6098 to 6103

60792

le ; Typical output
® ! characteristics
(for BDX 70-71
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BDX 70 to 75
2N6098 to 6103

Typical output
characteristics
(for BDX 74-75
only)

Typical DC
transconductance
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BDX 70 to 75
2N6098 to 6103
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BDX 70 to 75
2N6098 to 6103
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BDX 70 to 75
2N6098 to 6103

Typical DC current gain Typical transition frequency
(for BDX 74-75 only) (for BDX 70-71 only)
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BDX 70 to 75
2N6098 to 6103

Collector-emitter breakdown voltage

(for BDX 70-71 only)

Collector-emitter breakdown voltage

(for BDX 72-73 only)
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BDX 70 to 75
2N6098 to 6103

Power rating chart
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BDX 70 to 75
2N6098 to0 6103
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SILIGON PLANAR NPN

BU 100A

TV HORIZONTAL DEFLECTION OUTPUT TRANSISTOR

The BU100A is a silicon planar epitaxial NPN transistor in a TO-3 metal case.
It is designed for use in horizontal deflection circuits.

ABSOLUTE MAXIMUM RATINGS

Vero Collector-base voitage (I = 0) 150 V
Veeo Collector-emitter voltage (lg = 0) 100 V
Veso Emitter-base voltage (I = 0) 5 V
I Ccllector current 10 A
Piot Total power dissipation at T, = 25°C 62 W
at T, .=100°C 25 W
Tag Storage temperature -55 to 150 °C
Ti Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm
109 e g
‘ [
} I ’
é =
el
Pk °
- H
F O 4
(sim. to TO-3)
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BU 100A

THERMAL DATA

R

th j-case

Thermal resistance junction-case

max 2

°C/W

ELECTRICAL CHARACTERISTICS

(T,mp = 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff
current (I = 0) Veg = 100V 10| MA
Vg =100V T, = 100°C 1| mA
V(gryceo Collector-emitter
breakdown voltage
(g =0 lc =50mA 100 \
Vsricao Collector-base
breakdown voltage
(e =0) I, =1mA 150 \Y
Vigrieso” EMitter-base
breakdown voltage
(le = 0) e =1mA 5 \Y
Vee (sor)” Collector-emitter
saturation voltage le =1A | =01A 0.1 \%
lc =58A 1z =05A 0.3 11 V
Ve 501y Base-emitter
saturation voltage le =1A Iy =01A 0.85 \
le =5A Iy =05A 1.1 15| V
Pee* DC current gain le =05A V=5V 45 100 —
le =2A Vg=58V 40 90 —
lc =5A V=58V 40 —
fr Transition frequency le =05A V=5V 100 MHz
Ceso Collector-base
capacitance e =0 Veg =10V 80 pF
ton Turn-on time lc =5A lgy =05A 0.5 1| us
ty Fall time le =65A
lyy =l =05A 0.4 1] us

* Pulsed: pulse duration = 300 us,

duty factor = 1%.
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- BU 102
SILICON PLANAR NPN A

TV HORIZONTAL DEFLECTOR

The BU 102 is a silicon planar epitaxial NPN transistor in a TO-3 metal case.
It is intended for use in horizontal deflection circuits.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (Iz = 0) 400 V
Vero Collector-emitter voltage (I = 0) 150 V
Veso Emitter-base voltage (I = 0) 5 V
le Collector current 7 A
lem Collector peak current 10 A
Piot Total power dissipation at T = 50°C 50 W
at T, =100°C 25 W
Totg Storage temperature -55 to 150 °C
T; Junction temperature 150 ©°C
MECHANICAL DATA Dimensions in mm
108 AL e
\ Lt
T 3
i
3 IS
j i
(sim. to TO-3)
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BU 102

THERMAL DATA

R

th j-case

Thermal resistance junction-case

max

2

°C/W

ELECTRICAL CHARACTERISTICS

(T,mp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lcao Collector cutoff
current (I = 0) Ve = 200V 10| uA
Vg =200V T,.,,= 125°C 1| mA
V(arycao Collector-base
breakdown voltage
(le = 0) lc =1mA 400 \Y
V(griceo Collector-emitter
breakdown voltage
{Ig = 0) lc =20mA 150 \
V(srieso” Emitter-base
breakdown voltage
(Ilc=10) fe =1mA 5 v
Ve (say” Collector-emitter
saturation voltage le =7A 3 =07A 07 13|V
VEE (sary” Base-emitter
saturation voltage le =T7A lg =07A 13 18| V
hee” DC current gain lc =1A V=5V 30 110 —
le =7A Vg=2V 10 25 —
- Transition frequency le =01A V=5V 80 MHz
Cepo  Collector-base
capacitance le =0 Vg =50V 80| pF
ton Turn-on time le =7A g =07A 0.66 1| us
togs Turn-off time le =T7A
lgy =l =07A 1.1 3| us

* Pulsed: pulse duration = 300 us, duty factor = 1%.
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BU 102

Typical output characteristics
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Typical output characteristics
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BU 102

Typical base-emitter saturation Typical collector-emitter breakdown
voltage voltage
13 GS 012 500 GS 0122
T ] N, ]
L Je=101g / Veerisos Y (LR
Varuan | ‘ / ) lc =20 mA
\J
w | )7 \
4
0.9 A 400
oG L1
T //
0.7 ] %0 yd 350
_._J/’ ,\lyg() // ‘
LT
0.5 11 300
L
1 \
03 L+ - b — 250 Nl
| [
0.1 ‘T [ H | I } | H 200 :
0.001 0.01 0.1 1l 10 0.001 001 0.1 1 10 Ry (KQ)

SWITCHING TIMES

Test circuit

+ 85V

50 uS
Input
ov ' L 71V < To scope
1, <10 ns tr<0.02us
<10 ns Zin > 100 K

Duty factor = 1%
Z;=50 Q

—6V £5 0007
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BU 120
SILICON MESA NPN

GENERAL INFORMATION
TYPICAL APPLICATION: HIGH VOLTAGE AND POWER SWITCHING APPLICATIONS

The BU 120 is a silicon triple diffused mesa NPN power transistor in a Jedec TO-3 metal
case. It is intented for use as switching regulator for high voltage ond power-supply
applications.

ABSOLUTE MAXIMUM RATINGS

—>Vero Collector-base voltage (I; = 0) 400 V
Vegs Collector-emitter voltage (Vge = 0) 400 V
— Vego (sus) Collector-emitter voltage (I = 0) 200 V
Vego Emitter-base voltage (I = 0) 8 VvV
—>le Collector current 10 A
—>lepm Collector peak current 15 A
Iy Base current 5 A
Pt Total power dissipation at T, =25°C 100 W
T, Storage temperature -65t0175 ©°C
T] Junction temperature 175 °C
MECHANICAL DATA Dimensions in mm

Colleztor connected to case

1 Hmax

T E-0008

{sim to TO-3)

Supersedes issue dated 9/70 225 6/72
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BU 120

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
legs Collector cutoff
current (Vg = 0) Veg = 400V 2| mA
leso Emitter cutoff
current (I = 0) Vep = 8V 10 | mA
Veeolsus) Collector-emitter
voltage (I; = 0) le =200mA 200 \'
Vee (sat) Coliector-emitter
saturation voltage le =4A lg =08A 1|1V
Vie (sat) Base-emitter
saturation voltage le =4A lg =08A 2|V
hee DC current gain le =1A Vg =5V 30 100 | —
fr Transition frequency le =05A V=5V 6 MHz
I/ Second breakdown
collector current (with
base forward biased) Veg =50V 1 A
E s Second breakdown
energy (with base
reverse biased) L =04mH Vg =-15V
Rge = 50 £2 2.4 mJ

* Pulsed: 1s, non repetitive pulse
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BU 120

Typical output characteristics Typical DG current gain
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BU 120

Thermal-cycle rating chart
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BU 120
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BU 121
SILIGON MESA NPN

GENERAL INFORMATION
TYPICAL APPLICATION: TV HORIZONTAL DEFLECTOR

The BU 121 is a silicon triple diffused mesa NPN power transistor in a Jedec TO-3
metal case. it is designed specifically for use as horizontal deflection TV output switch.

ABSOLUTE MAXIMUM RATINGS

= Vero Collector-base voltage (I = 0) 400 V
Vees Collector-emitter voltage (Vg = 0) 400 V i
Veso Emitter-base voltage (I = 0) 8 V |
I Collector current 10 A
lem Collector peak current 5 A
I Base current 5 A

> P Total power dissipation at T .= 25°C 100 W
T, Storage temperature -65t0 175 °C
T] Junction temperature 175 °C
MECHANICAL DATA Dimensions in mm

Collector connected 10 case

5 |
|
g
} i =
9
E =":_i
(@]
~N
»9.*— i
'l D"\dl
¢-0c8

(sim to TO-3)

Supersedes issue dated 10/71 231 6/72



BU 121

THERMAL DATA

R Thermal resistance junction-case max 1.5 °C/W

th j-c

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

Parameter Test conditions Min. Typ. Max. | Unit

lces Collector cutoff

current (Vge = 0) Ve = 400V 2|1 mA
lego Emitter cutoff

current (I = 0) Veg =8V 10| mA
Vee (sat) Collector-emitter

saturation voltage lc =6A lg =12A 12| Vv
Vee (sat) Base-emitter

saturation voltage le =6A ls =12A 2|V
fr Transition frequency le =05A V=5V 6 MHz
s Turn off time lc =6A lg =12A 12| ps

—| Iy, Second breakdown
collector current (with
base forward biased) Vg =50V 1 A

- | Ep Second breakdown
energy (with base

reverse biased) L =04mH Vg =-15V
Rge = 50 Q) 24 md

* See test circuit
** Pulsed: 1s, non repetitive pulse
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BU 121

Typical output characteristics Typical DC current gain
le
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BU 121
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BU 121
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BU 121

TEST CIRCUIT 3 s 2

1500 G

5v

Turn off time* ;U“Im f .mﬁ
by Tu ST
Jr

2004F
5ov

=
27)»_1_ nxn | it :
AN Dv | oxa |
BC2YT
v

mw{

‘ BC267 '

i

savn_[o isur

aal2l | [100kn J ! Tur
10pF H
‘ sov k4
i

|
150 oJ)r' W
J‘ & 6801 | |32 wr:n Tm =
[ P

L, horizontal hold coil: Pins 1-2 = 75 turns & 0.2 mm; R = 1.5 &; L min
293 turns & 02 mm; R = 4.8 Q; L max =

Pins 2-3
Core: siferrit B62120 25x4x2

L, horizontal yoke manufacturer SAREA type GD-TR 5 (300 nH)

T, driver transformer: Pins 1-2 = 180 turns & 0.2 mm; R = 3.47 Q; L

Pins 3-4 = 25 turns & 0,4 mm; R =
Core: ferrox cube 3L5 double E 19x15x5

T, EHT transformer manufacturer ARCO type 249 - 065/035

*

0.62 mH;

41 mH;

7.23 mH;
147 pH;

Turn off time” is the time required for the collector current I to decrease to 100 mA

after the collector to emitter voltage V. has risen 3 V into its flyback excursion.
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SILIGON MESA NPN BU 122

PRELIMINARY DATA
GENERAL INFORMATION
TYPICAL APPLICATION: TV VERTICAL DEFLECTOR
The BU 122 is a silicon triple diffused mesa NPN power transistor in a Jedec TO-3 metal |

case. It is intended for general high voltage applications, particularly for use as vertical
deflection TV output amplifier. |

ABSOLUTE MAXIMUM RATINGS

VcEes Collector-emitter voltage (Vgg = 0) 250 v |
VcEo (sus) Collector-emitter voltage (ig = 0) 150 \Y |
Vego Emitter-base voltage (Ic =0) - 8 v '
Ic Collector current 5 A I

— Pio1 Total power dissipationat T~ 75 C 67 w

- T, Storage temperature .65+ 175 °c

— T; Junction temperature 175 C
MECHANICAL DATA Dimensions in mm .

Collector connected to case

grr 117208

- ~>l
< ; B’
)
& , Sl
A
3 .
gl
o~
6
A A
4,120
ST~ u
lom:x
¢-0008

(sim. to TO-3)
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BU 122

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
legs Collector cutoff ,
current (Vge = 0) Vee = 250V 2| mA
leso Emitter cutoff
current (l. = 0) Veg =8V 10| mA
Veeo (susiCollector-emitter
voltage (I = 0) le =200mA 150 \
Vee (sary COllector-emitter
saturation voltage le =4A ls =08A 1V
Vae (o) Base-emitter
saturation voltage le =4A Iz =08A 2|V
hee DC current gain le =1A Vg =5V 30 200 —
le =50mA V=5V 20 —
fr Transition frequency le =05A V=5V 10 MHz
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SILIGON PLANAR NPN

BU 125

HIGH CURRENT, GENERAL PURPOSE TRANSISTOR

The BU 125 is a silicon planar epitaxial NPN transistor in a TO-39 metal case.

It is used in TV horizontal output and general purpose applications.

ABSOLUTE MAXIMUM RATINGS

Veso
Veeo
VEBO
I
P

tot

stg

Collector-base voltage (I = 0)
Collector-emitter voltage (I = 0)
Emitter-base voltage (I = 0)
Coliector current

Total power dissipation at T, =25°C

amb T

at T, , =45°C

at T

case

Storage temperature
Junction temperature

=25°C

130

60

5

5

0.8

0.7

7

-55 to 150
200

S8y << <

MECHANICAL DATA

239

6'6max

127 min.

Dimensions in mm

]

(sim. to TO-39)
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BU 125

THERMAL DATA

R

th j-case

Thermal resistance junction-case

R j-amb Thermal resistance junction-ambient

max 25
max 220

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(T,mp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff
current (I = 0) Veg = 100V 0.02 10| uA
V(erycao Collector-base
breakdown voltage
(le =0 lc =1mA 130 %
V(eryces” Collector-emitter
breakdown voltage
(Vage = 0) le =1mA 130 \"
V(sriceo Collector-emitter
breakdown voltage
(Ig = 0) le = 50mA 60 \"
Vsrieso EMitter-base
breakdown voltage
(le = 0) le =1mA 5 v
V¢e (say” Collector-emitter
saturation voltage le =1A lg =01A 0.1 02| V
le =5A Iz =05A 0.4 11V
Ve (sary” Base-emitter
saturation voltage le =1A Iz =01A 0.8 1l Vv
le =5A Iy =05A 13 18| V
hee* DC current gain le =01A V=2V 40 170 —
le =5A V=2V 15 70 —
fr Transition frequency le =05A V=5V 100 MHz
Ccgo  Collector-base
capacitance le =0 Veg = 10V 80| pF
toss Turn-off time le =5A
lgg = lgp =05A 0.65| us

* Pulsed: pulse duration = 300 us,

duty factor = 1%,
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BU 125

Typical output characteristics Typical output characteristics
5 as 0107 1 s 0108
— T
te 60m|A e 6mA |
(A) I (A) = | -1
4 50m]A 0.8 5m A -
20mA | ™
] | 4mA ] —
3 30mA 0.6 F .
3mA |
20mA — =1
2 0.4
—omA -
B= 10mA
1 0.2 IB = 1mA
- 1T 77 o = 0
0 'p =9 0 B °
0 2 4 6 8 Vee V) 0 10 r )
DC transconductance Normalized DC current gain
I I €3 0109 1,4 GS 0110
le =2 / h
) ——VCE 2v A FEn
4 1.2
r 7 IR I
N /N / Byl
NIBR A4 H
3 LSS 1 ] &
/ / // LAY \
L1
2 | /, 0.8 | \\
/ // NORMALIZATION N
1 / /// 0.6 hie=1  Ig =500 mA \
7,
/// Tmo=25°C Vi =2V
Z NI
0 74 0.4
04 06 0.8 1 1.2 L4 Vg, (V) 0,01 0.1 1 Ic (MA)
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BU 125

Typical collector-emitter saturation

voltage

10

VCE(SEI)

v

0,1

200

Veeapun
V)
160

120

80

40

G5 0111

[ ’

10IB

i1
H
|
|

_.|c

-

01 1 Ie (A)

Typical collector-emitter breakdown
voltage

GS o113

K)

Typical base-emitter saturation

voltage
1.8 — . GS 0112
\% |r lloll‘ [
BEay L IC = B—- — - ||
v} I
L6 4
1,2
pad
%
0.8 ¢
o
S ey (/
S B oy |t \7_5“
0.4 ]
-—-’"‘"‘
0
0.01 0.1 1 i (A)

Safe operating areas

le , T T T
i I I
@) |1, MaX ! I i { [ ]
10 8 —— - -] PERM™SIBLE EXTENSION [—(C
. [cMAX — e OF PULSED OPERATION |—

r S P S s
= T S
2l 00y L] ! [

R@% Is/b LIMITED ‘
- 2 $
! sF —_— 7704,_ = = t “%
sf— b ~— N = s
== \*%\H’\T::i

[ , 5 r—
E Jo T 4 1
, | Tease <25°C

10 — b =N

: = =
s ! ] = l——«-————J—E
P e e e _ 0 1

R T N B B L N T TS
z j—r T £ | T ™

-2 | Lo { [ N
10 2 4 1] 8 2 4 6 8
1 10 Yee(V)
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BU 125

SWITCHING TIMES

Test circuit

12V
12y | mH
[}
BUI125 |
u
IKQ 3 ’
D|
1kE 2000
BC 120 R
rr:l‘:use; 680 Tq = Ferroxcube core type 2213-3139
Primary : 200 turns
o Secondary : 50 turns
D1 =VRX25V
ssooos ] Dy =VR2 150V, I¢ (max) = BA
L1 == 40 pH (adjust for BU125 collector

Waveforms

BU125 base current

0.5A
[

-

peak current of 5A)

Input pulse (square-wave)

BU125 collector current

—_90%

Fall time
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BU 125

TYPICAL APPLICATION

Horizontal deflection circuit

D7

--pt—o Tube anode

G, - Gy Picture Tube

!
(mA)
300
>30_LS
0 *“idec ampl.
bo— HALS  —eed
g- AGC ~.
é Phase « -mp.
* Tfount - ith heatsink.
List of components
R, =02 Q Q, =BU125
Fi2 = 22 k{2 D, = BY 186
R,=1 kQ D, = 10 kV EAT rectif.
C] = 6.8 uF paper 03 = 400 V rectif.
C,=168 nF D,=BA129
C,=1 nF 630V
C, = 0.1 uF 630V T, = EAT transformer
85 = ;0 " ggg\\; L, = Deflection coil
s T oLV b A-yoke 90uH R =020
Vs = +105V B -yoke105uH R = 02Q
Lo, = 55 A
ls = 500 mA L, = Linearity and amplitude coil
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BU 125

Waveforms

(A)

GS 0115
3

: 4R S
S /. \ |

) \\// \//

20 40 60 80 100 1200t (:s)

CURRENT IN HORIZONTAL DEFLECTION COIL

(V)

80 GS 0116

ol ] T\
|
|

o | m |
’ | |

0 20 40 60 80 100 120 t(ws)

COLLECTOR-EMITTER VOLTAGE OF HORIZONTAL DEFLECTION QUTPUT TRANSISTOR
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| BU 127
SILIGON PLANAR NPN

HIGH VOLTAGE POWER TRANSISTOR

The BU127 is a silicon planar epitaxial NPN transistor in a TO-3 metal case.
It is used in high voltage power applications.

ABSOLUTE MAXIMUM RATINGS

Vero Collector-base voltage (I = 0) 200 V
Veeo Collector-emitter voltage (I = 0) 120V
Veso Emitter-base voltage (I = 0) 5 V
le Collector current 10 A
Pt Total power dissipation at T, = 25°C 62 W
at T, = 100°C 25 W
Tag Storage temperature -55 to 150 °C
T, Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm
L1098 JEm 8T
13m0 i
i :
!
‘ :, 3
gl T 3 !
il “
1
(sim. to TO-3)
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BU 127

THERMAL DATA

Rihj.case  Thermal resistance junction-case max 2 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit

leso Collector cutoff
current (I = 0) Veg = 150V 10| nA
Vg =150V T, ,= 125°C 1| mA

Vsriceo Collector-emitter
breakdown voltage

V (griceo Collector-base
breakdown voltage
(lg = 0) le =1mA 200 \%

V(BR)EBO*Emitter—basé
breakdown voltage

(Ic =0) e =1mA 5 v
Ve (saty” COllector-emitter
saturation voltage lc =1A Iy =01A 0.1 \%
lc =5A lg =05A 0.3 07| V
e =7A 13 =07A 0.6 %
Ve (ss1)” Base-emitter
saturation voltage le =1A Iz =01A 0.85 \Y
lc =5A lg =05A 1.1 15| V
le =7A 13 =07A 1.2 \
hee” DC current gain lc =01A V=5V 95 —
e =1A Vg =5V 40 120 —
lc =5A Vg=5V 15 45 —
e =7A Vge=5V 25 —
fr Transition frequehcy lc =01A V=10V 70 MHz
Cego  Collector-base
capacitance le = Veg = 850V 45 80| pF
ton Turn-on time le =7 lgy =07A 0.5 1| us
t Fall time le =7A
Iyy = lg, =07A 0.4 1| us

* Pulsed: pulse duration = 300 us, duty factor = 1%..
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BU 128
SILICON PLANAR NPN

HIGH VOLTAGE POWER TRANSISTOR

The BU 128 is a silicon planar epitaxial NPN transistor in a TO-3 metal case.
It is intended for high voltage power applications.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (lz = 0) 300 V
Veeo Collector-emitter voltage (l; = 0) 200 V
Veso Emitter-base voltage (I = 0) 5 V
lc Collector current i0 A
Piot Total power dissipation at T, = 25°C 62 W
at T,,.=100°C 25 W
Teig Storage temperature -55 to 150 °C
T Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm
108 ’ J15max  gmn
| =
g i
- . ‘7“ =
/.
% 3 £
§ N ? by ~ ‘(:‘ = “}
3 wa o
T - 1
i
(stm. to TO-3)
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BU 128

THERMAL DATA

R

th j-case

Thermal resistance junction-case

max

2

°C/W

ELECTRICAL CHARACTERISTICS

(T.mb = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (I = 0) Veg = 200V 10| A
Veg =200V T,,,=125°C 1| mA
V aryceo"Collector-emitter
breakdown voltage
(I3 =0) le =20mA 200 \
V(srycso Collector-base
breakdown voitage
(e =0) le =1mA 300 \
V(erieeo Emitter-base
breakdown voitage
(Il = 0) le =1mA 5 Vv
Ve (sany” Collector-emitter
saturation voltage le =1A Iz =01A 0.1 \
lc =5A g =05A 03 07|V
le =7A g =07A 0.6 \Y
Vi (car)” Base-emitter
saturation voltage le =1A Iz =01A 0.85 \
le =5A Iz =05A 1.1 15| V
le =7A g =07A 1.2 \
hee* DC current gain le =01A V=5V 95 —
le =1A V=5V 40 125 —
lc =5A VgE=5V 15 45 —
e =7A V=5V 25 —
fr Transition frequency le =01TA V=10V 80 MHz
Ceso  Collector-base
capacitance lge =0 Veg = 50V 45 80| pF
ton Turn-on time le =7A lg =0T7A 0.5 1| us
t Fall time le =7A
lgy = 1lg =07A 0.4 1] us

* Pulsed: pulse duration = 300 us, duty factor = 1%.
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BUY 18
SILIGON PLANAR NPN |

H!IGH VOLTAGE POWER TRANSISTOR

The BUY 18 is a silicon planar epitaxial NPN transistor in a TO-3 metal case.
It is used for high-voitage power applications.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) 300 V
Veeo Collector-emitter voltage (I = 0) 150 V
Veso Emitter-base voltage (I = 0) 5 V
I Collector current 10 A
Prot 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
109 [1gmax g
I ST
’ I
- }
H ig.
o f 4 —
=1 i &
‘El ‘ /<1].;t' %
L | , +
i
(sim. to TO-3)
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BUY 18

THERMAL DATA

R

th j-case

Thermal resistance junction-case

max 2

°C/W

ELECTRICAL CHARACTERISTICS

(T.mp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff
current (I = 0) Veg = 200V 10| A
Veg =200V T, ,=100°C 2| mA
V(sriceo” Collector-emitter
breakdown voltage
(g = 0) lc = 20mA 150 v
Vsricso Collector-base
breakdown voltage
(e =0) lc =1mA 300 \Y
V(grjeso”Emitter-base
breakdown voltage
(. =0) le = 1mA 5 \
Ve (san)” Collector-emitter
saturation voltage le =5A I3 =05A 065 V
le =7A 1y =07A 06 125V
Vie (sary” Base-emitter
saturation voltage le =5A 1 =05A 14| V.,
le =7A Iz =07A t2 18| V
heg” DC current gain le =1A Veg =58V 30 —
fr Transition frequency le =100mA Vg =10V 50 MHz
Ccso  Collector-base
capacitance It =0 Vep =50V 55 pF
ton Turn-on time le =7A I =07A 0.4 1| pus
toss Turn-off time le =7A
gy =15, =07A 09 25| us

*

Pulsed: pulse duration = 300 us,

duty factor = 1%.
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SILICON MESA NPN

BUY 24

POWER SWITCH

The BUY 24 is a silicon planar epitaxial NPN transistor in a TO-3 metal case.
It is suitable for switching applications up to 5 A,

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) 120 VvV
Veeo Collector-emitter voltage (I; = 0) 60 V
Veso Emitter-base voltage (I. = 0) 6 V
le Collector current 5 A
P ot Total power dissipation at T, = 75°C 15 W
at T, =100°C 10 W
Tag Storage temperature -55 to 150 °C
T Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm
qisT g
T
‘ !
r - |

¥ 3

e

T E ";i‘

g -k R !

\;'_’. ' 134 By
i B
* *W
b, e U oo
{sim. to TO-3)
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BUY 24

THERMAL DATA

R

th j-case

Thermal resistance junction-case

max 5

°C/W

ELECTRICAL CHARACTERISTICS

(T,ms = 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lcBo Collector cutoff
current (I = 0) Vg = 60V 10| uA
Vg =60V T_,.=125°C 1] mA
Vigryceo Collector-emitter
breakdown voltage
(Ig =0) lc =50mA 60 \Y
Visrycao Collector-base
breakdown voltage
(le = 0) lc =1mA 120 \Y
V(srjeso’ Emitter-base
breakdown voltage
{le=20) le =1mA 6 \Y
Ve (say” COllector-emitter
saturation voltage lc =2A 1z =02A 015 06| V
lc =5A 1z =05A 0.4 1| Vv
Vie a1y Base-emitter
saturation voltage le =2A 1 =02A 0.9 2|V
le =5A 1y =05A 1.1 3|V
hee” DC current gain lc =05A V=2V 45 100 —
lc =2A V=2V 40 85 —
le =5A V=2V 40 —
fr Transition frequency lc =05A V=5V 100 MHz
Ceso Collector-base )
capacitance e = Veg = 10V 35 80| pF
to, Turn-on time lc =5A I =05A 150 350( ns
toe Turn-off time le =5A
lgyy = lg, =05A 350 650 ns
sPR Small signal
current gain le =05A V=5V
f =20MHz 2.5 5 —

* Pulsed: pulse duration = 300 us,

duty factor = 1%.
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BUY 38
SILICON HOMETAXIAL* NPN 2N3054

GENERAL INFORMATION
TYPICAL APPLICATION: MEDIUM POWER SWITCH

The BUY 38/2N3054 is a single diffused "Hometaxial*” silicon NPN transistor in a
Jedec TO-66 metal case. It is intended for power-switching circuits, for series- and
shunt- regulators, driver and output stages, and for high-fidelity 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

Veso Collector-base voltage (I = 0) 90 Vv
Vego (sus) Collector-emitter voltage (I; = 0) 55 V
Vegr (sus) Collector-emitter voltage (Rge = 100 Q) 60 V
Vegy (sus) Collector-emitter voltage (Vge = -1.5V) a0 Vv
Vero Emitter-base voltage (I = 0) 7 vV
I Collector current 4 A
Iy Base current 2 A
P . Total power dissipation at T_=25°C 25 W
T, Storage temperature ~-65+200 °C
T; Junction temperature : 200 °C
MECHANICAL DATA Dimensions in mm
Collector connected to case
17 71.\ax
_ﬁ__‘_* X gSMax 16404

P 375" i i

-— ‘ E X

- T3}

4 e

e o

=T T

(__J‘
| S
5.052¢05 It 1:55:01
<= RS TO-66
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BUY 38
2N3054

THERMAL DATA

th J-c

Thermal resistance junction-case

max

7

°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
lceo Collector cutoff
current (I; = 0) Veg =30V 0.5 | mA
leey Collector cutoff
current (Vgg = -1.5V) Veg =90V 1| mA
e =90V T, =150°C 6| mA
leso Emitter cutoff
current (I = 0) Vg =7V 1| mA
Vegotsus)+ Collector-emitter
voltage (lg = 0) le =100 mA 55 \
Vgg (suspCollector-emitter
voltage (Rge = 100 Q) le =100 mA 60 \
Veg saty« Collector-emitter
saturation voltage e =05A I3 =005A 11V
l. =8A g =1A 3|V
A Base-emitter voltage lc =05A V=4V 17 Vv
Neg DC current gain Gr. 4 | | =100mA V=4V 20 50| —
Gr.5 |l =100mA V=4V 35 75| —
Gr.6 |l =100mA V=4V 60 145 —
Gr.7|lc =100mA Vi =4V 120 250 —
*|Ile =05A Vg=4V 25 100| —
*1le =3A Vg =4V 5 —
hrg,/Mre, Matched pair lc =100mA V=4V 16| —
Ny Small signal
current gain lc =100mA V=4V
f  =1kHz 25 —
fr Transition frequency le =200mMA Vg =4V 800 kHz
frse Cutoff frequency lc =100mA Vg =14V 30 kHz

* Pulsed: pulse duration = 300 ps, duty factor = 1.5%
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BUY 38
2N3054

Typical output characteristics Typical DC transconductance
AT smmL ] ] 2 T T l
.c‘4?iF:_‘JJ‘*L N Ie HAHHHHH 7
+— 807 35k E= T Vee=a6V 1 = /
T o e e e (A) 1
] f_of T T ARV,
60 0 . | L/
* JIJ‘ 50 - e il //*. ‘LJ
BT ! T 1T =9K 9, e
. [ 410 : T i Tcl-zsc/ /12'39‘*1_
S . = L
1 i !3$ =] | 1 ] | 4 _Liﬁ_
- | | ] L | | 4 I ||
B B ! 717 |
T 1905 - m 7 I +‘#
05 ///IB=‘mA o ‘»1 '*—Lfff
&l Al NN [ [ ol B ’+
// i = I [ i |
i / 7 e R
" AL [T | |
0 20 40 80 80  Vee (V) 0 05 1 15 Vge (V) 2
Typical input characteristics Typical DC current gain
100 17 T " TR T T {HMEBRHIT]
I 1] ] g |——tHat2a=clllT T T 0
(ma) Veg=4V I,/ - ‘ — | Vee=4V
80 80—4*—%:%- N
7 T %—I— T T
T =25°C J /125 °C T IR AT IS L
" /7 o0 L pAILZ TN EmEiil
/ e TN
—’7’7% 7 i T ‘ "“*)“‘ f VHHJ
40 40 ‘ ]
yAVANR || N X S
UL T T BN
L P | fuuui L \ R
20 w4 1 20 i‘,‘!‘, et —— \\ Hm
/ T T T | | i I T T T 1111 \ 1T
P 1T Hl IR lHi L
A1 [T [ [T ! [ TN
0 05 1 15 . Vge (V) 2 1073 1072 10°! 1 1 (A) 10
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BUY 38
2N3054

=5 Vpe(V) -4

vCER(sus)

)

62

60

58

56

54

Reverse-bias, second breakdown

characteristics

G-0534
Tc=25°C | T ] 4
‘INDUCTANCE(L)—ZOOmH 11 e
44& ﬂ44 £1 | (A)
b bt
T 1T I 11— 3
T 5 o 1 o /’/
. | | i A
E % e ‘_L_u:‘ t\il;t‘%\l
NP T
et T/ /*/_\Om Tt A2
(Ret
T WP | 0\[
==t =t RE:\00 i >
T e S
— Y} t
I - . \RBE‘\Eo—i b 3 4
R T NN
et B 1 T l f 7
L R SIS
T

|

Collector-emitter breakdown voltage

Bil ey T T
- ,'J | = il
“3“ \l Zae Veer
N AL e :
' 1L
. H[;uu
i T Al
Fﬂ LWI; a1\ !
1 ‘\H i 1 41 wli \l N RN Il ;
% “H—P'“ fett \Twm RRAL
F+ﬂ4 SR 8 17 *T—%’-H—F T HHH—
o B TN T
8ot A AT B B
H[‘LHH[‘ H;H M
1 10 102 10° 10* RgelV) 10°

Maximum operating areas

10 e =
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(A) WITH INCREASE IN TEMPERATURE ) I»
ek |+ | [] PuLsED OPERATION® | [00ps
oLl Max.
\\‘\\
i T N
b
J 1
8 i 3 1t
===
4 1. -
:] T L- Heron siwee T T
NONREPE TITIVE PUL
2 1 e AL
‘i T
1 I ! Yero MA‘X-SSV’
- H
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' G-0517
T HH l [
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il -
T 17
15 ‘
|
00 S ot
7 MEYE
‘ . — R
v T
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[ 1T TFit
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Te (°C)

2N3054

BUY 38

150 200

100

50

Power rating chart

G-0538

Current rating chart
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BUY 46
SILIGON HOMETAXIAL* NPN

PRELIMINARY DATA

GENERAL INFORMATION
TYPICAL APPLICATION: AF POWER AMPLIFIER

The BUY 46 is a silicon "Hometaxial'™ NPN transistor in a SOT-9 metal case. It is
intended for power - switching circuits, for series - and shunt - regulators, driver
and output stages, and for high - fidelity ampilifiers. This type is similar to 2N 3054.

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

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) 90 Vv
Veeo Collector-emitter voltage (g = 0) 55 V
Veer Collector-emitter voltage (Rge = 100 Q) 60 V '
Veno Emitter-base voltage (I = 0) 7V
le Collector current A
ls Base current 2 A
Pt Total power dissipation at T, = 45°C 24 W
T, Storage temperature -65+-200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
Collector cennected to case
grax 192
i B
| 1
° i
X
270
SOT-9
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BUY 46

THERMAL DATA

R!h ]-c

Thermal resistance junction-case

max

6 °C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lcey Collector cutoff
current (Vge = =1.5V) Vg =90V T, =25°C 1 [mA
Vg =80V T, =125°C 5|mA
leBo Emitter cutoff
current (I. = 0) Veg =7V 1{mA
Vceo (sus) Collector-emitter
voltage (I = 0) lc =100mA 55 \
Ve (sar) Collector-emitter
saturation voltage lc = 500mA 11V
lg = 50mA
Veer (sus) Collector-emitter
voltage (Rg, = 100 Q) lc = 100mA 60
Vae Base-emitter voltage lc =500mA Ve =4V 1.7
hee DC current gain lc =500mA V., =4V 25 100 | —
fr Transition frequency le =200mA V=4V (800 kHz

Typical output characteristics

Typical DC transconductance
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BUY 46

Typical input characteristics

Typical DC current gain

IE T T T hFE \!" T T f G-V "X‘VZ
I R LIE T T
[ L 5 wwkaa,iﬁ e=4Vy LD [T
e e [ Lt DU - Bt
80 b+ 1t—+ 80 it i
- M e
AmaEs ‘
60 ————
SREED
=S S
bt
40
T T
TTIT
20 . HH
SR N b o \(
T L R + e = A ‘ e
Pl ettt o LT 11 m Tt <=
0 0.4 107 10° 10? 10° I, (mA)

Typical collector-emitter saturation
voltage

Typical base-emitter saturation
voltage

0.5

08 Vegraap V) 05
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BUY 46

Collector~emitter breakdown voltage

Reverse-bias, second breakdown
characteristics

ER [T s T T ﬁ__:m_g;b,‘,._,‘

V)

60

Maximum operating areas

I Er :
¢ Te =45 °C f—r—:*ﬁ:
(A) | (CURES MUST BE DERATED LINEARLY "7 "™~ +
| _WITH INCREASE IN JEMPERATURE) | | T T

j | : T

3
%
N
‘
H
bt

= i - *

MAX. NONREPETITIVE ALLOWABLE 1

PULSE WIDTHS: T T

A D.C. operalion .
1s

s
8 : -+
C 500ms i |
D W0 ms SRR
E 2ms !
F 1ms | I

[ INDUCT NCE (L) =20mH._
| Te=25°C

Transition frequency
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BUY 47
SILICON PLANAR NPN

HIGH VOLTAGE, HIGH CURRENT SWITCH

The BUY 47 is a silicon planar epitaxial NPN transistor in a TO-39 metal case.
It is used in high-voltage, high-current switching applications up to 5A.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) 150 Vv |
Veeo Collector-emitter voltage (I = 0) 120V '
Veso Emitter-base voltage (I = 0) 6 V |
le Collector current 10 A
Piot Total power dissipation at T, , =25°C 1T W
at T.=25°C 7 W
Tstq Storage temperature -55 to 200 °C
T Junction temperature 200 °C
|
|
MECHANICAL DATA Dimensions in mm
max 12.7min. ]
SR VAT A
- 2
~r
T _ﬁ::‘%
% | —
AN I
o ol ———
4 I
ﬂifl JJ
- C-0055
(sim. to TO-39)
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BUY 47

THERMAL DATA

R

th j-case

R

th j-amb

Thermal resistance junction-case

Thermal resistance junction-ambient

max

25

°C/W

max 175 °C/W

ELECTRICAL CHARACTERISTICS

(Tamp = 26°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lcso Collector cutoff
current (I = 0) Ve = 80V 10| wA
Veg =80V T, ,=125°C 1|mA
Vieryceo” Collector-emitter
breakdown voltage
(g =0) lc =20mA 120 \
Vierycao Collector-base
breakdown voltage
(=0 le =1mA 150 \
Viarieso’ Emitter-base
breakdown voltage
(Ie. = 0) le =1mA 6 \
Vee sany” Collector-emitter
saturation voltage le =05A 1l =50mA 0.1 \
le =2A lg =02A 02 045 V
le =5A lg =05A 0.55 1| Vv
Vie (saty” Base-emitter
saturation voltage lc =05A Iz =50mA 0.75 \
le =2A Iz =02A 1 ALV
le =5A Iz =05A 115 15[ V
hee” DC current gain le =50mA V=5V 130 —
lc =05A V=5V 40 150 —
le =2A V=5V 40 130 —
lc =5A Vg=5V 15 45 —
fr Transition frequency le =100mA Vg =10V 90 MHz
Ceao  Collector-base
capacitance lg =0 Veg = 50V 45 80 | pF
ton Turn-on time Il =5A Iz =05A 0.1 1| us
tors Turn-off time le =5A
lgg = lgp, =05A 1.2 2| pus

* Pulsed: pulse duration = 300 ps,

duty factor = 1%.
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BUY 48
SILIGON PLANAR NPN

HIGH VOLTAGE, HIGH CURRENT SWITCH

The BUY 48 is a silicon planar epitaxial NPN transistor in a TO-39 metal case.
It is used in high-voltage, high-current switching applications up to 5 A.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) 200 V
Veeo Collector-emitter voltage (l; = 0) 170V
Veeo Emitter-base voltage (I = 0) 6 V
le Collector current 10 A
Prot Total power dlssmatlon at T, ,=25°C 1 W

at T,,.=25°C 7 W
Tag Storage temperature -55 to 200 °C
Ti' Junction temperature 200 °C

|

MECHANICAL DATA Dimensions in mm

6.5max 12. 7m|n ‘
. =

]
£
@
~!
S

H et
—”:I:}

C-0055

(sim. to TO-39)
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BUY 48

THERMAL DATA

R
R

th j-case

th j-amb

Thermal resistance junction-case

Thermal resistance junction-ambient

max 25
max 175

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(T,ms = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
lcBo Collector cutoff
current (I = 0) Veg = 100V 10 | LA
Vg =100V T, .= 125°C 1| mA
V gryceo Collector-emitter
breakdown voltage
(Ilg = 0) lc = 20mA 170 %
V(gricao Collector-base
breakdown voltage
(le = 0) e =1mA 200 \
Vi srizao Emitter-base
breakdown voltage
(lc =0) le =1mA 6 \Y
Ve (sany” Collector-emitter
saturation voltage lc =05A Iy =50mA 0.1 \
lc =2A Iy =02A 0.2 045 V
le =5A lg =05A 0.55 10V
Vie (sory” Base-emitter
saturation voltage le =05A Iy =50mA 0.75 \
e =2A Iy =02A 1 11| v
e =5A 1 =05A 115 15| V
hee™ DC current gain le =80mAV, =5V 130 —
lc =05A Vg=5V 40 150 —
lc =2A Vg=5V 40 130 —
lc =5A V=5V 15 45 —
fr Transition frequency lc = 100mA ch =10V 90 MHz
Cepo  Collector-base
capacitance le =0 Veg = 50V 45 80| pF
ton Turn-on time le =5A lsy =05A 0.5 1] us
torr Turn-off time le =5A
lgy. = lg; = 0.5 A 1.2 2| us

* Pulsed: pulse duration = 300 us,

duty factor = 1%..
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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 a 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 (I = 0) 100 V
Veeo Collector-emitter voltage (I = 0) 60 V
Veer Collector-emitter voltage (Rgz = 10{2) 80 V
Veso Emitter-base voltage (I = 0) 6 VvV
Ic Collector current 5 A
Pt Total power dissipation at T, , =25°C 08 W

: at T,.=25°C 7 W
T, Storage temperature -55 to 200 °C
T Junction.temperature 200 °C

Dimensions in mm

MECHANICAL DATA

gmax .7min. 5
_66 12 £
. =
| 5
_____ﬂF:::::
LA, ]::::ﬂk:::::
B €-0085

(sim. to TO-39)

2/73
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BUY 68

THERMAL DATA

R
R

Thermal resistance junction-case max 25 °C/W
Thermeal resistance junction-ambient max 220 °C/W

th j-case

th j-amb

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

Parameter Test conditions Min. Typ. Max. | Unit

leso Collector cutoff

current (I = 0) Veg = 60V 1] vA
V(srycao Collector-base

breakdown voltage

(le = 0) le =1mA 100 \
Vigr)ceo"Collector-emitter

breakdown voltage

(Ig = 0) lc = 50mA 60 \
Veer(susy Collector-emitter

sustaining voltage

(Rge = 10 Q) le =50mA 80 \
V(srieso” EMitter-base

breakdown voltage

(le =0) e =1mA 6 \
Ve (sany” Collector-emitter

saturation voltage le =2A Iz =02A 02 06|V

le =5A Iz =05A 0.4 1V

Ve (sa)” Base-emitter

saturation voltage le =2A 1l =02A 1 13|V

le =5A Iz =05A 12 16| V
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BUY 68

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 —
Group 6 40 70 100 | —
Group 10 63 110 160| —
Group 16 100 170 250 —
lc =5A Vg=5V 70 —
Group 6 38 —
Group 10 60 —
Group 16 90 —_
fr Transition frequency le =05A V=5V 50 100 MHz
Ceso  Collectar-base
capacitance le =0 Veg = 10V 40 80| pF
ton Turn-on time le =5A Il =05A 0.1 0.35( us
Lo Turn-off time le =5A
lgg =l =05A 0.55 0.75| us

* Pulsed: pulse duration

= 300 ps,

duty factor = 1%,
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BUY 68

Typical output characteristics Typical DC current gain
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BUY 68

Typical transition frequency
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BUY 68

TEST CIRCUIT

Switching times

-4V + 20V

OUT.

| ‘SW

To sampling
scope input
impedance
=10MQ
E-0001
PW=10us

Rise time=<20ns.

Duty cycle = 1%
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SILICON THYRISTORS
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SILICON ALL-DIFFUSED §CRs

NNN
41—
2Ww
=aJiN
SNN
=100

GENERAL INFORMATION

TYPICAL APPLICATION:

SUPPLIES

120-240 V LINE OPERATION, HIGH VOLTAGE POWER

The 2N3228, 2N3525 and 2N4101 are all-diffused, three-junction silicon controiled
rectifiers in a Jedec TO-66 metal case.
The 2N3228 and 2N3525 are intended for power switching applications and for line
operation. The 2N3228 is to be used with 120 V lines whereas the 2N3525 is for 240 V
lines. The 2N4101 is particularly suited for high voltage power supplies.

ABSOLUTE MAXIMUM RATINGS

|2N3228| 2N3525| 2N4101

VRSOM
VRROM
VDROM

It (av)
Ir(rms;

ITSM
12t
di
dt

PGM

Ps (av)
s

T

c

Non repetitive peak reverse voltage (open gate)
Repetitive peak reverse voltage (open gate)
Repetitive peak off-state voltage (open gate)

Average on-state current for a conduction
angle of 180°, T .. = 75°C with heat sink

RMS on-state current for a conduction

angle of 180°, T ., = 75°C with heat sink

Peak surge {(non repetitive) on-state current for
one cycle of applied voltage (f = 60 Hz)
Sub-cycle surge {(non repetitive)

for a period of 1 ms to 83 ms

Rate of change of forward current V, = V¢ zo10
lgr = 200 mA, 0.5 ps rise time

Peak forward or reverse gate, power
dissipation for 10 pns duration

Average gate power dissipation

Storage temperature

Case operating temperature

330V | 660V | 700V
200V | 400V | 60OV
600V | 700 V
32 A
5A
60 A
15 Als
200 A/us
183 W
0.5 W
-40 to 125°C
-40 to 100°C

MECHANICAL DATA

Anode conriected to case

17 7max

Dimenslons Iin mm

! =
| 27R%095 | L
e T A
F | e o
o et ol it )
! | ek I g
w o - i i = i ‘3-*_
> 3] Lol | £ | e
Poalar| e 4 '
” & Vi 1
S BN ' t
LA = ey, il
'!—",*/‘,l_ 5.05:008 ] 155:u
/ e i s P
Reference pont for case
temperature measurement TO-66
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THERMAL DATA

R

th j-case

Thermal resistance junction-case

max 4

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
Vegop Instantaneous forward
breakover voltage Gate open T, = 100°C
for 2N3228 | 200 \
for 2N3525 | 400 v
for 2N4101 | 600 v
lhom Peak off-state current | Gate open T, = 100°C
Vpo = Ve (80)0
for 2N3228 0.1 15| mA
for 2N3525 0.2 3| mA
for 2N4101 0.4 4| mA
lrrom  Repetitive peak
reverse current Gate open T, = 100°C
Veo = Verom
for 2N3228 0.05 0.75(mA
for 2N3525 0.1 15| mA
for 2N4101 0.2 2(mA
vy Instantaneous on-state
voltage ir =30A 215 28| V
lor DC gate-trigger current 8 15 [ mA
Ver DC gate-trigger voltage 1.2 2|V
[ Instantaneous holding
current Gate open 10 20 |mA
dv Critical rate-of-rise
dt of off-state voltage Voo = V¢ (s0)0
exponential rise
T..e = 100°C 10 200 V/us
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ELECTRICAL CHARACTERISTICS (continued)
-Parameter Test conditions Min. Typ. Max. | Unit
ta Gate controlled
turn-on time Vp = Ve@op
i; =45A
lgr = 200 mA
0.1 us rise time 075 1.5 us
t Circuit commutated
turn-off time Vo = Ve oo
i =2A
50 us pulse width
& 0wy
at ns
di
il -30 A/us
lgr = 200 mA
T, =76°C 15 50| ps

Waveshape of di;/dt rating test

Vo
L
oy T
/i - dip/at
/
T
|F T__—
’
‘ 051em
R S A

dipidt=lgui2L

Waveshape of critical dv/dt rating test

critical dvldl\‘ /
il
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Waveshape of to rating test ‘Waveshape of i rating test
lgi=tq*tr dvrg/dt /

g=lre sty

Forward gate |
characteristics

Vor J’T" {:

0! 1111?!' ' 1“‘.":—31 g
=] -
(V)

J” "BERMITTED PULSE WIDTHS . .
{1} FOR INDICATED PEAK~_

}—+—~—+ 11 FORWARD GATE POWER

o]

)

ot

o

>

w

o

Q

T

T

(&}

.

Ca

" F AVERAGE GATE

B - DISSIPATION LIMIT 7L
S g 05 W T

GATE - TO -CATHODE CURRENT
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Igr (A)

0.8

GATE CURRENT

0.6
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Te
(°c)

100

70

MAXIMUM ALLOWABLE CASE TEMPERATURE

60

Plotuv)
w)

—

MAXIMUM AVERAGE FORWARD POWER DISSIPATION
w

(A
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PEAK SURGE CURRENT

Lrsp
(A)

HHHIT
50’>,,. ,l_Lr_H
40’ T'jTT\ I T
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eSS
20 L:L_L - S J,_xl_
171 T
10 -I—-‘ T :}7 Ht
] T
1 10 107

SUPPLY FREQUENCY =60Hz SINE WAVE
LOAD =RESISTIVE

REPETITIVE PEAK REVERSE VOLTAGE = Vg
AERAGE F

ORWARD CURRENT = L0,) yyar.

SURGE CURRENT DURATION ~CrCLES

Surge current
rating chart
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SILICON ALL-DIFFUSED SCRs

GENERAL INFORMATION

TYPICAL APPLICATION: CAPACITOR DISCHARGE IGNITION SYSTEMS

The 40654, 40655 and 40833 are all-diffused, three-junction silicon controlled rectifiers
in a 3 lead, low profile metal oase (similar to the Jedec TO-5). The 40654 and 40655
are intended for use in capacitor discharge ignition systems, power control and
power switching circuits and for line operation. The 40654 is to be used with 120 V
lines whereas the 40655 is for 240 V lines. The 40833 is intended for power
switching, power control applications and particularly for high voltage generators.

ABSOLUTE MAXIMUM RATINGS 40654 |40655 ' 40833
Vesom Non repetitive peak reverse voltage (open gate) 250V | 500V | 700V
Visom Non repetitive peak forward voltage (open gate) 250V | 500V | 700V
Verom Repetitive peak reverse voltage (open gate) 200V | 400V | 600V
Virom Repetitive peak off-state voltage (open gate) 200V | 400V | 600V
Itsm Peak surge (non repetitive} on-state current for one ’ .

cycle of applied principal voltage: at f = 60 Hz 100 A

at f = 50 Hz 85 A

|- Peak repetitive on-state current, duty factor 0.1%,

Tease = 75 °C max, pulse duration of 5 us min, 20 us max 100 A
Ir (RMs)  RMS on-state current for a conduction
di angle of 180°, T ... = 60°C 7 A
dr Rate of change of forward current Vy = Vpaom
dt lgr = 200 MA, 0.5 us rise time 200 A/us
Pam Peak forward gate power dissipation for 1 us max 40 W
Ps (av) Average gate power dissipation

(averaging time = 10 ms max) 05 W
T, Storage temperature -65 to 150 °C
T, Case operating temperature -65 to 100°C
T, Lead temperature (during soldering)

for 10 s max for case or leads 295 °C
MECHANICAL DATA Dimensions in mm

Anode connected to case Refetencs: By aST

case temperature
measureirent

1
E
" / 4 f,mar 2510 :9
oo
o S R |
'3 { 7 ::;Z’TL, 5
~ 51 i ":1}:
© ?}_____ €-0023/n

TO-5 LP
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THERMAL DATA

R
R

th j-case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 5
max 120

°C/W
°G/W

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

Parameter Test conditions Min. Typ. Max. | Unit
loom Peak off-state current | Gate open
Tease = 100°C
po = Vorom 0.1 0.5| mA
lrrom Repetitive peak
reverse current Gate open
Tease = 100°C
Veo = Verom 0.05 0.5|mA
Vr Instantaneous on-state
voltage ir =30A 1.9 26| V
lor DC gate-trigger current | V, =12V
R, =30Q 6 15| mA
Ver DC gate-trigger voltage | V, =12V
R, =30Q 065 15| V
o Instantaneous holding
current Gate open 9 20| mA
dv Critical rate-of-rise
dat of off-state voltage Voo = Vorom
exponential rise
Tease = 100 °C 20 200 Vius
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
tee Gate controlled
turn-on time Vo = Vprom
ir =45A
lgr = 200 mA
0.1 us rise time 1 2| ns
tq Circuit commutated
turn-off time Vo = Vprom
i =2A |
pulse duration = 50 us |
N s/ '
at - us
a_ 30 A/
T
lgr = 200 mA at
turn-on, T, = 75°C 15 50| ps
Waveshape of di;/dt rating test Waveshape of critical dv/dt rating test
critical dvldl\‘ /

dipidt=lpy/2
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Waveshape of t, rating test

Waveshape of t, rating test
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b4 T 1. - T [} [
g11TT . . ] |
S
L i 1 !
, a1
T ! T , i <
I JI1iiirid [ Hill
uak Hrl%; 4 ST
[ 1 ] ! 1 * H
EnnemyeaysRTSRRNRRINR o in i=
| O = L1
RSN _ T :
NN man T
BEESEEEEEdEA o F
w: T ap
T .
S IR ]
TR _
-~ A\ \1
L H ] L
1 I
y_ B R \ f\‘ L1
o RENS T
e T AT -
it e gipasEcr aa st
B 4 | il
Ijrﬁ m 111 LA i {2 mv T
T AT HH A H it
e @ ~ - o

FWIL-NO-NdNLl 03770HLNOD-3LVD

(A)

lat

0.5 06 0.7 0.8 0.3

0.4

0.2

oA

DC GATE TRIGGER CURRENT

288



b
(—]—1—]
(=-J-r)~-7]
Lo
(L1~

Power dissipation
chart

Maximum allowable
case temperature
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AVERAGE ON-STATE POWER DISSIPATION
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ACCESSORIES AND MOUNTING INSTRUCTIONS
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s
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ACCE SSORY ASSEMBLY NUMBER MECH.
UN!I-CODE | MATERIAL (DATA
TYPE Qty| KITH1 KIT 2 Page
CHEESE HEAD Max1d STEEL
SCREWS 2 NR 021D NICKEL
SLOTTED UNI 242 PLATED
MICA 1 .
MICA
WASHER DF 05 A DF 05A 305
INSULATING
2 DF 03B DF 03B NYLON 304
BUSHES
STEEL
WASHERS 2 | NRO24A NICKEL 307
PLATEO
LOCK STEEL
2 | NRO26B 4UNI 3703 NICKEL
WASHERS PLATED
HEXAGON STEEL
4 | NRO22D M4 UN( 5590 | NICKEL
NUTS PLATED
BRASS TIN
SOLDER LUG 1| NRO23A 306
PLATED
5-0328
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T0-3

ACCESSORY ASSEMBLY NUMBER MECH.
UNI-CODE | MATERIAL |DATA
TYPE Qty| KIT1 KIT 2 Page
CHEESE HEAD Maxld STEEL
SCREWS 2 | NRO21D NICKEL
UNI 242
SLOTTED PLATED
MICA
1 | £95320-CT2 | 495320-CT2 MICA 308
WASHER
INSULATING
2 |DF O3B DF 038 NYLON 304
BUSHES
STEEL
WASHERS 2 | NRO24A NICKEL 307
PLATED |
LoCK STEEL
2 | NRO268B 4 UNI 3703 NICKEL |
WASHERS PLATED |
HEXAGON STEEL
4 | NRO22D M4 UNI 5590 | NICKEL
NUTS PLATED
BRASS TIN
SOLDER LUG | 1 | NRO23A 306
PLATED

5-0375
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T0-66

T
ACCESSORY | ASSEMBLY NUMBER ' MECH.
| | UNI-CODE , MATERIAL |DATA
TYPE ‘Q,ly‘ KIT 1 ‘ KIT 2 Page
| |
T ;
i
CHEESE HEAD! } Maxla STEEL
SCREWS 2 INROZ21IC NICKEL
sLoTtEp | UNI262  piatep |
= . | —
i f
MICA i
| 1 DF31 CTA DF31 CTA MiCA 305
WASHER \
= 5 T 4‘,, | I
INSULATING 2 DFoO3C bFoic | ‘
— ' NYLON 304
/ BUSHES ; \ |
I [ I S I (-
. | 'STEEL
/ ~{ WASHERS |2 ' NRO24B NICKEL 1307 |
4 J ; | PLATED
Ve — - ‘f _— bo— . st —
/S LOCK i STEEL
Vs =~ {2 | NRO26A I3UNI 3703 NICKEL
P WASHERS [ | pLATED
/ — 77777‘ 1 S I — ‘ e | k!
HEXAGON I SIEEL
— L4 | NRO22C M3 UNI 5590 | NICKEL
P NUTS i | peaTED |
- = —————f———n T et r—pir— —
; | BRASS TIN
-] SOLDER LUG ' 1 | NRO23B [ 306
i PLATED
L ;A_L ez 1 S ==l
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T0-126
(SOT-32)

=

$-0340

-
ACCESSORY ASSEMBLY NUMBER MECH.
UNI-CODE | MATERIAL [paTA |
TYPE o, KIT 1 KIT 2
Page
T
CHEESE HEAD M3 x14 STEEL
SCREW 1 |NRO21C - NICKEL
SLOTTED 4 PLATED
LOCK STEEL C72
1 | NR 026E 307
WASHER UNI 3545
|
INSULATING
- ] 1 | DFO02A DF 02A MICA 304
BUSH
[ T
STEEL
o | WASHER 1 | NRO24B NICKEL 307
PLATED
=
Lock STEEL
t | NRO26A JUNI 3703 | NICKEL
WASHER | PLATED
- HEXAGON FTEEL
T 1 | NRO22C M3 UNI 5590 | NICKEL
lPLATED
HEAT SINK
__max 2 mm
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T0-220AA

ACCESSORY ASSEMBLY NUMBER MECH
URI-CODE | MATERIAL |paTA
TYPE ‘Q.ly COKITH KiT 2 Page
CHEESE HEAD ‘ MIx 14 STEEL
SCREW 1 [NRO2IC | NICKEL
SLOTTED | |UNI 262 PLATED
1 |
RECTANGULART STEEL
WASHER 1 | NR231CTA | NICKEL | 308
| PLATED
| ez | | |
|
MICA e
washiEs 1 |DF103CTB | DF103 | MICA 306
- | |
INSULATING |
1 |pFo3c DF 03C NYLON 304 |
BUSH
— |
| sTEEL
WASHER 1 | NRO248B | NICKEL 307
PLATED
Lock STEEL
. 1 | NRO26A 3UNI3703 | NICKEL
r’:\ExTmeK WASHER PLATED
1 i —
STEEL
HEXAGON 2 | NRO22C M3 UNI 5590 | NICKEL
NUTS PLATED
BRASS TIN
SOLDER LUG | 1 | NR023B 206
PLATED
|
5-0387
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T0-220AB

iy

ACCE SSORY ASSEMBLY NUMBER MECH.
UNI-CODE | MATERIAL |DATA
TYPE ‘Q.iy KIT 1 \ KIT 2 Page
CHEESE HEAD M3x14 STEEL
SCREW 1| NRoO21C NICKEL
SLOTTED | UNI'262 | patED
— }
i
RECTANGULAR | | | 275(5;
231CTA | 1 L 308
WASHER
| I PLATED |
|
MICA ! ! |
WASHER 1 |DFt0acTB DF103CTB I MICA 306 [
Ll " | B e =L \_4— |
/ i INSULATING ‘ I |
J ! : 1 I DFo3c DF 03¢ | NYLON 304
- / BUSH [ ) ' i
e I
7 I |
. (A—| 11— R S
- . | STEEL
4 | wasHER 1 NRO248B NICKEL 307
b S e |
Dy /Q\’ / I { PLATED
) by A
. 1 : = | E— o
— i
/ LOCK ‘ | | : STEEL
AT SINK g g |1 Inro26A | 3UNI3703  NICKEL
H WASHER t
max 2 mm | l + l PLATED
e 4 — = 5 S
HEXAGON | |LSTEEL
| 2 |NRo22C | M3 UNI 5590 : NICKEL
NUTS | ‘ PLATED
. i 4 : W — e L
| BRASS TIN |
| SOLDER LUG 1 | NRO23B 306
PLATED
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ACCESSORIES

DF 02 A

CTYPE_ | MATERIAL NOTE
DF 02A | Mica
|

DF 03

A-0024
TYPE MATERIAL a b c d e NOTE
DF 03 B Nylon 8 max| 4.1 56 |11 max| 16
DF03 C Nylon 8 max| 31 | 41 [11max| 16 | _

304




ACCESSORIES

DF 05A
- 336
—.1
23 [
13
R
o < i W i B -
o~ — } A¢» . I
|
5 1.25
o
A- 001t/
TYPE MATERIAL NOTE
}EFOSA MlCﬂASThiQEF]—WT(VS) -
DF 31 CTA

34
244
14.7

f s s

[vE ] MATERIAL [note |

lﬁ:ﬂCTA_LM-:a ASTMD351-57T (¥5) “L_ ]
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ACCESSORIES

DF 103 CTB
Rz2
b
22 _ 1, 005:010
A-~0026
TYPE MATERIAL NOTE
DF 103CTB|  MICA
NR 023
m‘ L {
— o B~
N N |
[
L
S
% 3 A—ool?’ll
TYPE MATERIAL # [noTE]
NR 023 A |Brass Tin plated | 4.2 \
NR 023 B " 3.2 ‘
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ACGESSORIES

NR 024
‘ H
= .
a J ek C
e b
A-0027
TYPE MATERIAL a b ¢ | NOTE
NR 024 A |Steel nickel plated |4,10 | 6,5 1 | |
NRQ24B | » » " 3,10 | 5,3 1
NR 026 E
120°
[72]
L
A-0022

TYPE max3imin | max I:)min D1 S hy [NOTE

NR O26E |33 | 31 |71 (68 [&2 |04 |08

MATERIAL: Steel nickel plated
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ACCESSORIES

NR 231 CTA 495320 CT 2

]
2.8
56

1} A

10.2 1.6

E

28.5
10.9

-

A-0023
1
TYPE MATERIAL NOTE
NR 231 CTA|Steel nickel plated ‘5“
B B

Off. Graf. Morell - Osnago {(Como)
Printed in Rtaly

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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