


INTRODUCTION 

This databook contains data sheets on the SGS-ATES range of discrete power 
devices for professional, industrial and consumer applications. 
To permit ease of consultation, this book has been divided into five main sections: 
General Information, Germanium Transistors, Germanium Diodes, Silicon Transistors, 
and Accessories and Mounting Instructions. The General Information section con
tains definitions of symbols, and terms used in order to facilitate correct technical 
interpretation of the data sheets, as well as an alphanumerical list of types. 
The information on each product has been specially presented in order that the 
performance of the product can be readily evaluated within any required equipment 
design. 
An arrow (-.» at left hand side of table indicates parameter which has been modified 
since previous data sheet issue. 

OTHER SGS-ATES DATABOOKS 

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

SGS-ATES Professional Databook 1 - Small Signal Discrete Devices 

SGS-ATES Professional Databook 2 - Bipolar Digital ICs 

SGS-ATES Professional Databook 3 - Linear, MOS & COS/MOS ICs 

SGS-ATES Consumer Databook - Transistors & ICs 
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1. LETTER SYMBOLS FOR SEMICONDUCTOR DEVICES 
(referred to diodes, transistors and linear integrated circuits) 

1.1. QUANTITY SYMBOLS 

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

Examples: i, v, p 

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: Ie- ic' VEB, pc. Pc 

b. Values of varying components are indicated by lower case subscripts. 

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. 

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

Examples: Ie (rms). Ic (RMS) 

d. 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 == 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 

S,s 

Z 

circuited 

== As second subscript: Non repetitive. As third subscript: 
Short circuit between the terminal not mentioned and the 
reference terminal 

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

e. Fundamental symbols schedule (meaning of symbol with subscript) 

e 
b 
c 

E 
B 
C 

v p 

istantaneus value of the 
variable component 

istantaneus 
total value 

v P 

R.M.S. value of the variable component, 
or (with appropriate supplelT!entary 
subscripts) the maximum or average 
value (direct current) of the variable 
component 

average value (direct current and 
without signal) or (with appropriate 
supplementary subscripts) the total 
average value (with signal), or the total 
maximum value 
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t. Examples of the application of the rules: 

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

- DC value, no signal 

- Average total value 

- Maximum total value 

- R.M.S. total value 

- Average value of the variable component 

- R.M.S. value of the variable component 

- Maximum value of the variable component 

- Instantaneous total value 

- 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: VEE' Vcc' VBB 
The reference terminal may then be indicated by a third subscript. 

Examples: VEEB, VCCB ' VBBC 

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: BB2_E voltage between second base and emitter 

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

Example: V1B-2B 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. 

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: Hi' Zo' HF, YR 
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1.5. SUBSCRIPTS FOR PARAMETER SYMBOLS 

a. The static values of parameters are indicated by upper case subscripts. 

Examples: hlB' hFE 
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. 

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

Examples: hib, Zob 

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: V1 = hi 11 + hr V2 
12 = hf 11 + ho V2 

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 

c common collector 

= common terminal, general 

Examples: (common base) 

11 = Yib V1b +' Yrb V2b 
12 = Yfb V1b + Yob V2b 

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

e. If it is necessary to distinguish between real arid imaginary parts of the four 
PClle parameters, the following notations may be us!!d. 

Re(h ib) etc ... for the real part 

Im(h ib) etc ... for the imaginary part 
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2. ALPHABETICAL LIST OF SYMBOLS 

B 

d 

hFE 

hFEl/hFE2 

IB 

IBI 

IS2 

ISF 

ISFM 

IBM 

ISR 

IBRM 

ICES 

Bandwidth 

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

Distortion 

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

Frequency 

Transition frequency 

Voltage gain 

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

Common emitter, static value of the forward current transfer ratio 

Common emitter, static value of the forward current transfer 

Base current matched pair ratio 

Turn-on-current 

Turn-off-current 

Base forward current 

Base forward peak current 

Base peak current 

Base reverse current 

Base reverse peak current 

Collector current 

Collector cut-off current with emitter open 

Collector cut-off current with base open 

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

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

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

Collector peak current 
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Id 

IE 

IESO 

IF 

IFM 

IR 

Islb 

Po 

Ptot 

RSS 

RSE 

RCC 

REE 

RL 

Rth 

Rth j-amb (Rth j-a) 

Rth j-ease (Rth joe) 

Tamb (Ta) 

Tease (Te) 

tl 

T j 

toll 

ton 

tr 

ts 

T stg (Ts) 

VSE 

VSE (satl 

Drain current 

Emitter current 

Emitter cut-off current with cpllector open 

Continuous DC forward current 

Peak forward current 

Continuous DC reverse current 

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

Output power of a specified circuit 

Total power dissipation 

Base dropping resistance 

Resistance between base and emitter 

Collector dropping resistance 

Emitter dropping resistance 

Load resistance 

Thermal resistance 

Thermal resistance junction-to-ambient 

Thermal resistance junction-to-case 

Time 

Ambient temperature 

Case temperature 

Fall time 

Junction temperature 

Turn-off-time 

Turn-on-time 

Rise time 

Storage time 

Storage temperature 

Base-emitter voltage 

Base-emitter saturation voltage 
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V(BR) CBO 

V(BR) CEO 

V(BR) CER 

V(BR) CES 

V(BR) CEV 

V(BR) EBO 

VCB 

VCBO 

VCE 

VCEK 

VCEO 

VCEO (sus) 

VCER 

VCER (sus) 

VeE (sat) 

VCES 

VCEV 

VCEV (sus) 

VCEX (sus) 

Collector-base breakdown voltage with emitter open 

Collector-emitter breakdown voltage with base open 

Collector-emitter breakdown voltage with specified resistance 

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

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

Emitter-base breakdown voltage with collector open 

Collector-base voltage 

Collector-base voltage with emitter open 

Collector-emitter voltage 

Knee voltage at specified condition 

Collector-emitter voltage with base open 

Collector-emitter sustaining voltage with base open 

Collector-emitter voltage with specified resistance between emitter 
and base 

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

Collector-emitter saturation voltage 

Collector-emitter voltage with emitter short-circuited to base 

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

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

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

Emitter-base voltage 

Emitter-base voltage with collector open 

Continuous DC forward voltage 

Input voltage of a specified circuit 

Continuous OC reverse voltage 

Peak reverse voltage 
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ImpedJl.nce between base and emitter 

Input impedance 
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3. RATING SYSTEMS FOR ELECTRONIC DEVICES 

3.1. 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. I 
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. 

3.2. 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 
probable conditions. 
These values are chosen by the device manufacturer to provide acceptable 
serviceability of the device, taking responsibility for the effects of changes in 
operating conditions due to variations in the characteristics of the electronic 
device under consideration. 
The equipment manufacturer should design so that, initially and throughout 
life, no design-maximum value for the intended service is exceeded with a 
bogey device under the worst probable operating conditions with respect to 
supply-voltage variation, equipment component variation, variation in charac
teristics of all other devices in the equipment, equipment control adjustment, 
load variation, signal variation and environmental cOJ)ditions. 

3.4. DESIGN - CENTRE RATING SYSTEM 

Design-centre ratings are limiting values of operating and environmental 
conditions applicable to a bogey electronic device of a specified type as 
defined type as defined by its published data, and should not be exceeded 
under normal conditions. 
These values are chosen by the device manufacturer to provide acceptable 
serviceability of the device in average applications, taking responsibility for 
normal changes in operating conditions due to rated supply-voltage variation, 
equipment component variation, equipment control adjustment, load variation, 
signal variation, environmental conditions, and variations in the characteristics 
of all electronic devices. 
The equipment manufacturer should design so that, initially, no design-centre 
value for the intended service is exceeded with a bogey electronic device in 
equipment operating at the stated normal supply-voltage. 

The Absolute Maximum Rating System is commonly used for 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 01 
the devices: 

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

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

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

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

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

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

A Detection diode, switching diode, mixer diode 

B Variable capacitance diode 

C Transistor for a.f. applicatil'ns (Rth j-c>15°C/W) 

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

E Tunnel diode 

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

G Multiple of dissimilar devices (1); Miscellaneous 

H Magnetic sensitive diode; Field probe 

K Hall generator in an open magnetic circuit, e.g. magnetogram or signal probe 

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

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

P Radiation sensitive device 

Q Radiation generating device 

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

S Transi~tor for switching applications (Rth j-c>15°C/W) 

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

U Power transistor for switching applications (Rth j-c:=:15°C/W) 

X Multiplier diode, e.g. varactor, step recovery diode 

Y Rectifying diode, booster diode, efficiency diode 

Z Voltage reference or voltage regulator diode 
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1) A multiple device is defined as a combination of similar or dissimilar active 
devices, contained in a common encapsulation that cannot be dismantled, 
and of which all electrodes of the individual devices are accessible from 
the outside. 
Multiples of similar devices as well as multiples consisting of a main device 
and an auxiliary device are designated according to the code for the discrete 
devices described above. 
Multiples of dissimilar devices of other nature are designated by the 
second letter G. 

The serial number is formed by: 

Three figures for semiconductor devices which are primarily intended for use 
in domestic equipment. 
Two figures and a letter (this letter starts back from z through y, x, etc. bears 
no signification). 

Version leHer 

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 

Be 107 Silicon low power audio frequency transistor primarily intended for 
domestic equipment 
BUY 46 Silicon power transistor for switching applications in professional 
equipment. . 
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5. ALPHA-NUMERICAL LIST OF TYPES 

Type Page Type Page 

A0142 3 B0680 81 
AD143 5 BD680A 81 
AD262 7 BD681 77 

I 
AD263 9 BD682 81 
AL102 11 BDX10/2N3055 143 
AL103 13 BOX11/2N3442 157 
AL 112 15 BDX12/2N4347 157 
AL113 17 BDX13/40251 163 
AU106 19 BDX53 85 
AU107 21 BDX53A 85 
AU110 23 BDX53B 85 
AU111 25 BDX53C 85 
AU113 27 BDX54 91 
AY102 31 BDX54A 91 
AY106 33 BDX54B 91 
BD142 37 BDX54C 91 
BD162 41 BOX60/2N3055U 151 
BD163 43 BDX70/2N6098 97 
BD375 45 BDX71/2N6099 97 
BD376 49 BDX72/2N6100 97 
BD377 45 BDX73/2N6101 97 
BD378 49 BDX74/2N6102 97 
BD379 45 BDX75/2N6103 97 
BD380 49 BSS44 105 
BD433 53 BSW67 107 
BD434 57 BSW68 107 
BD435 53 BU100A 111 
BD436 57 BU125 113 
BD437 61 BU125S 117 
BD438 65 BU406 121 
BD439 61 BU407 121 
BD440 65 

BUY18S 129 
B0441 61 

BUY47 133 
BD442 65 
BD533 69 BUY48 133 

BD534 71 BUY49S 137 

BD535 69 BUY68 139 

BD536 71 2N3055/BDX10 143 

BD537 69 2N3055C 147 

B0538 71 2N3055U /BDX60 151 

BD663 73 2N3442/BDX11 157 

BD675A 77 2N4347/BDX12 157 

BD676A 81 2N6098/BDX70 97 

BD677 77 2N6099/BDX71 97 

BD677A 77 2N6100/BDX72 97 

BD678 81 2N61 01 /B OX73 97 

BD678A 81 2N6102/BDX74 97 
BD679 77 2N6103/BDX75 97 
BD679A 77 40251/BDX13 163 
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GERMANIUM TRANSISTORS I 





AO'142 
GERMANIUM ALLOY PNP 

AUDIO POWER AMPLIFIER 

The AD 142 is a germanium alloy junction PNP transistor in a Jedec TO-3 metal 

case. It is designed specifically for use in class A power amplifier and in push-pull 

class B amplifiers. 

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE::: 0) 

VCES Collector-emitter voltage (VBE ::: 0) 

VEBO Emitter-base voltage (lc ::: 0) 

Ic Collector current 

IB Base current 
Ptot Total power dissipation at Tc ~ 55,oC 

T, Storage temperature 

Ti Junction temperature 

MECHANICAL DATA 

Collector connected to case 

~ 
II) 

ai ci 
'" '" 

Supersedes issue dated 3/73 

'c 

e 

4.2 
~Q. 

3 

-80 V 

-80 V 

-10 V 

-10 A 
-3 A 

30 W 
-65 to 100 °C 

100 °C 

Dimensions in mrn 

smax 11.7 

r-r-- ~ .... 
E 
0 
N .... 
'---~ 

.11 .. 1.0 m" 
t-0006/1 

(sim. to TO-3) 

3/75 
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THERMAL DATA 

Thermal resistance junction-case max 1.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (IE = 0) Vce= -0.5 V -0.1 rnA 

IEeo Em itter cutoff 
current (lc = 0) VEe = -10 V -2 rnA 

Vceo Collector-base 
voltage (IE = 0) Ic = -5mA -80 V 

VCEO Collector-emitter 
voltage (Ie = 0) Ic = -600 rnA -50 V 

VCE(s.t) Collector-emitter 
saturation voltage Ic = -SA -0.3 V 

Is = -250 rnA 

hFE DC current gain Gr. 4 Ic = -1 A VCE = -2V 30 60 -
Gr. 5 Ic = -1 A VCE = -2V 50 110 -
Gr. 6 Ic = -1 A VCE = -2V 100 200 -

Ic = -5A VCE = -2V 45 -
hFE1/hFE2 Matched pair Ic = -1 A VCE = -2V 1.4 -
fT Transition frequency Ic = -0.5A VCE = -2V 450 kHz 

4 



AD 143 
GERMANIUM ALLOY PNP 

AUDIO POWER AMPLIFIER 

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

class B amplifiers. 

ABSOLUTE MAXIMUM RATINGS 

Ve80 Collector-base voltage (Ie = 0) -40 V 

VeEs Collector-emitter voltage (V8e = 0) -40 V 

VE80 Emitter-base voltage (Ie = 0) -10 V 

Ie Collector current -10 A 

18 Base current -3 A 

Ptet Total power dissipation at Tc 0=: 55 ec 30 W 

T, Storage temperature -65 to 100 ec 

TI Junction temperature 100 °C 

MECHANICAL DATA Dimensions in mm 

Collector connected to case 
amat 11.7 

c- - 9 .... 
E 
0 
N .... 

---.2~ 

to max 

C-OOOBI1 

(sim. to TO-3) 

Supersedes issue dated 3/73 5 3/75 
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AD 143 

THERMAL DATA 

Thermal resistance junction-case max 1.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (IE = 0) VCB = -0.5 V -0.1 mA 

lEBO Emitter cutoff 
current (lc = 0) VEB = -10 V -2 mA 

VCBO Collector-base 
voltage (IE = 0) Ic = -5mA -40 V 

VCEO Collector-emitter 
voltage (lB = 0) Ic = -0.6 A -35 V 

VcE(sat) Collector-emitter 
saturation voltage Ic = -5A IB = -250 mA -0.3 V 

hFE DC current gain Gr. 4 Ic = -1 A VCE = -2V 30 60 -
Gr. 5 Ic = -1 A VCE = -2V 50 110 -
Gr. 6 Ic = -1 A VCE = -2V 100 200 -

Ic = -5A VCE = -2V 45 -
hFE1/hFE2 Matched pair Ic = -1 A VCE = -2V 1.4 -
fT Transition frequency Ic = -0.5 A V CE = -2 V 450 KHz 

6 



AD 262 
GERMANIUM AllOY PNP 

AUDIO POWER AMPLIFIER 

The AD 262 is a germanium alloy junction PNP transistor in a SOT-9 metal case. 

It is designed specifically for series and shunt regulators, driver and output stages 

and, for use in class A and in class B, audio amplifiers. 

The complementary NPN type is the BD 162. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO (sus) 

VEBO 

Ic 

IB 

Collector-base voltage (IE = 0) 

Collector-emitter voltage (IB = 0) 

Emitter-base voltage (Ic = 0) 

Collector current 

Base current 

Ptot 

Ts 

Total power dissipation at Tc ~ 60 °C 

Storage temperature 

Ti Junction temperature 

MECHANICAL DATA 

Collector connected to case 

lB.5±~S 

" 
~ E 

~ ~ 
<> <> 

Supersedes issue dated 3/71 7 

-35 V 

-20 V 

-10 V 

-4 A 
-2 A 
10 W 

-65 to 100 °C 
100 °C 

Dimensions in mm 

Slr1,llI 10+0.,2 

~4 +, 
<> 

= 

.II~ 2±0., 
(.(100'$ 

SOT-9 

2/73 

I 



,AD,262 

THERMAL DATA 

Thermal resistance junction-case max 4 °C/W 

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

Parameter Test Conditions Min. Typ. Max. Unit 

Icso Collector cutoff 
current (IE = 0) Vcs= -35 V -5 rnA 

Vcs= -0.5 V -0.1 rnA 

ICEO Collector cutoff 
current (Is = 0) VCE = -13 V -15 rnA 

VESO Emitter-base 
voltage (Ic = 0) IESO= -2 rnA -10 V 

V CEO(SUS). Collector-emitter 
voltage (Is = 0) Ic = -0.6A -20 V 

VeE (sat). Collector-emitter 
" saturation voltage Ic = -1.5A Is = -0.15 A -0.2 V 

VCEK*(l) Collector-emitter 
knee voltage Ie = -1.5 A -0.3 V 

VSE 
. Base-emitter voltage Ic = -1.5A VCE = -2V -0.9 V 

hFE 
. DC current gain Ic = -1.5 A VeE = -2 V 30 -

Ie = -0.5A VeE = -2V 40 180 -
fT Transition frequency Ic = -0.2A VeE = -2V 200 315 kHz 

* Pulsed; pulse duration = 300 !ls, duty factor = 1.5%. 
(1) Choose the characteristic (10 VeE) passing through the point Ie = -1.65 A, VeE = -1 V 

and read the VCE value at Ie = -i.5A 

8 



AD 263 
GERMANIUM AllOY PNP 

AUDIO POWER AMPLIFIER 

The AD 263 is a germanium alloy junction PNP transistor in a SOT-9 metal case. 

It is designed specifically for series and shunt regulators, driver and output stages 

and, for use in class A and in class B, audio amplifiers. 

The complementary NPN type is the BD 163. 

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) -60 V 

VCEO lSus) Collector-emitter voltage (lB = 0) -40 V 

VEBO Emitter-base voltage (lc = 0) -1D V 

Ic Collector current -4 A 

IB Base current -2 A 

P tot Total power dissipation at Tease ~ 60°C 10 W 
Tstg Storage temperature -65 to 100 °C 
T'j Junction temperature 100 °C 

MECHANICAL DATA Dimensions in mm 

C.ollector connected to case 

. 18.5·~' 

4.2±o., 

e 

SOT-9 

Supersedes issue dated 3/71 9 2/73 

I 



AD 263 

THERMAL DATA 

Rth j.ease Thermal resistance junction-case max 4 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (IE = 0) VCB = -60V -5 mA 

VCB = -0.5 V -0.1 mA 

ICEO Collector cutoff 
current (lB = 0) VCE = -28 V -15 mA 

VEBO Emitter-base 
voltage (Ic = 0) IEBO= -2 mA -10 V 

V CEO('U')* Collector-emitter 
voltage (IB = 0) Ic = -0.6A -40 V 

VCE (sot)*Collector-emitter 
saturation voltage Ic = -1.5A IB = -0.15 A -0.2 V 

VCEK*(l) Collector-emitter 
knee voltage Ic = -1.5 A -0.3 V 

VBe * Base-emitter voltage Ic = -1.5 A VCE = -2V -0.9 V 

hFE DC current gain Ic = -1.5 A Vce= -2V 20 -
Ic = -0.5 A VCE = -2V 25 180 -

fT Transition frequency Ic = -0.2A VCE = -2 V 200 315 kHz 

* PUlsed; pulse duration = 300 ~s. duty factor = 1.5% 

(1) Chose the characteristic (lc. VCE) passing through the point Ic = -1.65 A, VCE = -1 V 
and read the VCE value at Ic = -1.5A 

10 



AL 102 
GERMANIUM DIFFUSED COLLECTOR PNP 

HI-FI HIGH POWER AMPLIFIER 

The AL 102 is a germanium diffused-collector, graded-base, PNP transistor in a 

Jedec TO-3 metal case. It is particularly indicated for use in output stages of high 

fidelity power amplifiers where wide frequency response. linear power gain characte

ristics and high voltage rating are required. 

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) 

VCES Collector-emitter voltage (VSE = 0) 

VESO Emitter-base voltage (Ie = 0) 

Ic Collector current 

ICM Collector peak current 

Is Base current 

Ptot Total power dissipation at Tc~55°C 

T, Storage temperature 

Tj Junction temperature 

MECHANICAL DATA 

Collector connected to case 

E 
In 
ai d 
M M 

Supersedes issue dated 2/73 

e 

4.2 
-~Q. 

11 

E 
a 
N .... 

1.0 max 

C-000811 

-130 V 

-130 V 

-2 V 

-6 A 

-10 A 

-1 A 

30 W 

-65 to 100 °C 
100 °C 

Dimensions in mm 

(sim. to TO-3) 

3/75 



THERMAL DATA 

Thermal resistance junction-case max 1.S °C/W 

ELECTRICAL CHARACTERISTICS (Tc = 2S °C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

leeo Collector cutoff 
current (IE = 0) Vee = -O.S V -0.1 rnA 

Vee= -40V -1 rnA 

IEeo Em itter cutoff 
current (Ie = 0) VEe = -2 V -7 rnA 

Veeo Collector-base 
voltage (IE = 0) Ie = -10 rnA -130 V 

VeEo Collector-emitter 
voltage (Ie = 0) Ie = -100 rnA -60 V 

VeE (s.t) Collector-emitter 
saturation voltage Ie = -SA -0.5 V 

Ie = -2S0 rnA 

VeE (s.t) Base-emitter 
saturation voltage Ie = -SA -0.7 V 

Ie = -2S0 rnA 

hFE DC current gain Gr. 4 Ie = -1 A VeE = -2V 40 70 -
Gr. S Ie = -1 A VeE = -2 V 60 140 -
Gr. 6 Ie = -1 A VeE = -2 V 120 2S0 -

hFE1/hFE2 Matched pair Ie = -1 A VeE = -2 V 1.4 -
fr Transition frequency Ie = -O.SA VeE = -S V 4 MHz 

12 



AL 103 
GERMANIUM DIFFUSED COLLECTOR PNP 

HI-FI HIGH POWER AMPLIFIER 

The AL 103 is a germanium diffused-collector, graded-base, PNP transistor in a 

Jedec TO-3 metal case. It is particularly indicated for use in output stages of high 

fidelity power amplifiers where wide frequency response and linear gain characteristics 
are required. 

ABSOLUTE MAXIMUM RATINGS 
.; 

Vcso Collector-base voltage (IE = a) -100 v 
VCES Collector-emitter voltage (VSE = a) -100 v 
VESO Emitter-base voltage (lc = a) -1.5 v 
Ic Collector current -6 A 

ICM Collector peak current -10 A 

Is Base current -1 A 

Ptot Total power dissipation at Tc ~ 55°C 30 W 

Ts Storage temperature -65 to 100 °C 
Tj Junction temperature 100 °C 

MECHANICAL DATA Dimensions in mm 

Collector connected to case 
10.9 emax 11.7 

c 

b e r-- ;l 
.... 

~ ~ 
It) a 

N 

-a. 
d crl O'l cry cry 

uS 
'-~ 

II 10 m" .... 
t-000811 

(sim. to TO-3) 

Supersedes issue dated 2/73 13 3/75 
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THERMAL DATA 

Thermal resistance junction-case max 1.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (IE = 0) VCB = -0.5 V -0.1 mA 

VCB = -40 V -1 mA 

lEBO Emitter cutoff 
current (Ic = 0) VEB =-1.5 -25 mA 

VCBO Collector-base 
voltage (IE = 0) Ic = -10 mA -100 V 

VCEO Collector-emitter 
voltage (IB = 0) Ic = -100 mA -40 V 

VBE (sat) Base-emitter 
saturation voltage Ic = -5A -0.7 V 

IB = -250mA 

hFE DC current gain Gr. 4 Ic = -1 A VCE = -2V 40 70 -
Gr. 5 Ic = -1 A VCE = -2V 60 140 -
Gr. 6 Ic = -1 A VCE = -2V 120 250 -

hFE/hFE2 Matched pair Ie = -1 A VCE = -2 V 1.4 -
fT Transition frequency Ie = -0.5A VeE = -5 V 3 MHz 
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AL 112 
GERMANIUM DIFFUSED COLLECTOR PNP 

HI-FI POWER AMPLIFIER 

The AL 112 is a germanium diffused-collector, graded-base, PNP transistor in a SOT-9 

metal case. It is intended for use in output stages of Hi-Fi power amplifiers where 

wide frequency response and linear gain characteristics are required. 

ABSOLUTE MAXIMUM RATINGS 

Veeo Collector-base voltage (IE = 0) 
VeEs Collector-emitter voltage (VeE = 0) 

VeEo (sus) Collector-emitter voltage (Ie = 0) 
VEeo Emitter-base voltage (Ie = 0) 

Ic Collector current 

ICM Collector peak current 

Ie Base current 

PIOI Total power dissipation at Tc """ 60 °C 

T, Storage temperature 

Tj Junction temperature 

MECHANICAL DATA 

Collector connected to case 

18.5±0' 

b 

? ~ 
;;; '" ~~ N 

a 

Supersedes issue dated 3/71 15 

.,1 I" 2:tO,1 
C-C005 

-130 V 
-130 V 

-60 V 

-2 V 

-6 A 
-10 A 
-1 A 
10 W 

-65 to 100 °C 
100 °C 

Dimensions in mm 

SOT-9 

2/73 

I 



AL112 

THERMAL DATA 

Thermal resistance junction-case max 4 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (IE == 0) VCB == -0.5 V -120 J.l.A 

VCB == -40 V -1 mA 
VCB == -130 V -10 mA 

lEBO Em itter cutoff 
current (Ic == 0) VEB == -3 V -70 mA 

VeBo * Collector-base 
voltage (IE == 0) Ie == -10 mA -130 V 

VeEo (sus)* Collector-emiUer 
voltage (lB == 0) Ie == -100 mA -60 V 

VCE (sat)* Collector-emitter 
saturation voltage Ic = -1.5A IB = -0.15 A -0.25 V 

VCEK*(I) Collector-emitter 
knee voltage Ic == -1.5 A -0.3 V 

VBE * Base-emitter voltage Ic == -1.5 A VcE ==-2V -0.9 V 

hFE * DC current gain Ic == -500 mAVCE == -2 V 20 220 -
Ic == -1.5 A VcE ==-2V 40 -

fr Transition frequency Ic == -0.5 A VCE == -5 V 3 MHz 

* Pulsed: pulse duration == 300 J.l.s, duty factor == 1.5% 

(1) Choose the characteristic (16 VCE) passing through the point Ic == -1.65 A, VCE == -1 V 
and read the VCE value at Ic == -1.5 A 
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AL 113 
GERMANIUM DIFFUSED COLLECTOR PNP 

HI-FI POWER AMPLIFIER 

The AL 113 is a germanium diffused-collector, graded base, PNP transistor in a SOT-9 

metal case. It is intended for use in output stages of Hi-Fi power amplifiers where 

wide frequency response and linear gain characteristics are required. 

ABSOLUTE MAXIMUM RATINGS 

Vcao Collector-base voltage (IE = 0) -100 V 

VCES Collector-emitter voltage (VaE = 0) -100 V 

VCEO (sus) Collector-emitter voltage (Ia = 0) -40 V 

VEao Emitter-base voltage (Ic = 0) -1.5 V 

Ic Collector current -6 A 

ICM Collector peak current -10 A 

la Base current -1 A 
Ptot Total power dissipation at Tc ~ 60 °C 10 W 

Ts Storage temperature -65 to 100 °C 

Ti Junction temperature 100 °C 

MECHANICAL DATA Dimensions in mm 

Collector connected to case 

18.5'~S 
8 m_II' 10+0.2 

b 

!l. ~ 
M 

~ M N ..., 
~ 

SOT-9 

Supersedes issue dated 3/71 17 2/73 
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AL113 

THERMAL DATA 

Thermal resistance junction-case max 4 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (IE = 0) VCB = -0.5 V -120 ~A 

VCB = -40 V -1 mA 
VCB = -100 V -10 mA 

lEBO Emitter cutoff 
current (Ic = 0) VEB = -1.5 V -25 mA 

VCBO * Collector-base 
voltage (IE = 0) Ic = -10 mA -100 V 

V CEO * (sus)Coliector-emitter 
voltage (lB = 0) Ic = -100 mA -40 V 

V CE * (sat) Collector emitter 
saturation voltage Ic = -1.5 A IB = -0.15 A -0.25 V 

VCEK*(l) Collector-emitter 
knee voltage Ic = -1.5 A -0.3 V 

VBE * Base-emitter voltage Ic = -1.5 A VCE = -2V -0.9 V 

hFE * DC current gain Ic = -500 mA V CE = -2 V 40 220 -
Ic = -1.5 A VCE = -2V 50 -

fr Transition frequency Ic = -0.5 A VCE = -5 V 3 MHz 

.* Pulsed: pulse duration = 300 ~s, duty factor = 1.5% 

'(1) Choose the characteristic (lc; VCE) passing through the point Ic = -1.65 A, VCE = -1 V 
and read the VCE value at Ic = -1.5 A 
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AU 106 
GERMANIUM DIFFUSED COLLECTOR PNP 

HORIZONTAL LARGE SCREEN TV DEFLECTOR 

The AU 106 is a germanium diffused-collector, graded-base, PNP power transistor 

in a Jedec TO-3 metal case. It is primarily intended for use as horizontal output 

amplifier in high energy systems of picture tubes having deflection angles up to 1140 , 

anode voltage ratings up to 18 kV and neck diameter up to 28 

is also suitable for use as high voltage and high speed switch. 

ABSOLUTE MAXIMUM RATING·S 

Vcso Collector-base voltage (IE = 0) 

VCES Collector-emitter voltage (VSE = 0). 

VESO * Emitter-base vbltage (lc = 0) 

ISR Base reverse current 

ISF Base forward current 

Ic Collector current 

Pta," Total power dissipation at Tc ~ 55 °C 

Ts Storage temperature 

Ti Junction temperature 

* Momentary operation in excess of these values is permissible 
In horizontal output stages 

MECHANICAL DATA 

Collector connected to case 
10.9 amalC 11.7 

b e r- -
E 
It> 

d en C1l 
(Y) (Y) 

<.0 

E 
a 
N 

-s. 
'--'--

mm. This transistor 

-320 V 

-320 V 

-2 V 

4 A 
-1 A 

-10 A 
5 W 

-65 to 90 °C 
90 °C 

Dimensions in mm 

:3 .... 

26.2max II 10 m" 
• II . t-0008/1 

(sim. to TO-3) 

Supersedes issue dated 12/71 19 3/75 
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THERMAL DATA 

Thermal resistance junction-case max 1.5 °C/W 

ELECTRICAL CHAj:tACTERISTICS (Tc = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff 
current (IE = 0) Vcs = -10 V -0.2 rnA 

Vcs = -320 V -15 rnA 

IESO Emitter cutoff 
current (Ic = 0) VES = -2 V -200 rnA 

VCE(sat) Collector-emitter 
saturation voltage Ic = -6A Is = -0.4 A -1 V 

VBE(sat) Base-emitter 
saturation voltage Ic = -6A Is = -0.4 A -1.5 V 

fr Transition frequency Ic = -0.5 A VCE = -2 V 2 MHz 

toff Turn-off time Ic = -6 A 
lSI = -0.4A IS2 = 2.5A 0.75 itS 

20 



AU 107 
GERMANIUM DIFFUSED COLLECTOR PNP 

VERTICAL LARGE SCREEN TV DEFLECTOR 

The AU 107 is a germanium diffused-collector, graded-base, PNP power transistor 

in a Jedec TO-3 metal case. It is primarily intended for use as vertical output amplifier 

in high energy deflection systems of large screen television receivers. This transistor 

is also suitable for use as high speed switch. 

ABSOLUTE MAXIMUM RATINGS 

Veeo Collector-base voltage (IE = 0) 
VeEs Collector-emitter voltage (VeE = 0) 

VEeo Emitter-base voltage (Ie = 0) 

Ie Collector current 

Ie Base current 

Ptot Total power dissipation at Tc ==== 45°C 

Ts Storage temperature 
Tj Junction temperature 

MECHANICAL DATA 

Collector connected to case 

E 
U'l en ci 
'" .'" 

26.2 m" 

Supersedes issue dated 12/71 

c 

e 

4.2 
.~Q. 

21 

E 
0 
N .... 

-200 V 

-200 V 

-2 V 

-10 A 

-1 A 

30 W 
-65 to 90 °C 

90 CC 

Dimf'nsions in mm 

email 11.7 

r-~ 9 .... 

~'--

II tom" 
.. .. C-OOOB/1 

(sim. to TO-3) 

3/75 
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THERMAL DATA 

Thermal resistance junction-case max 1.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (IE = 0) VCB = -10V -0.2 mA 

VCB = -200 V -5 mA 

lEBO Emitter cutoff 

current (Ic = 0) VEB = -2 V -200 mA 

hFE DC current gain Ic = -50 mA VCE = -1 V 10 -
Ie = -0.7 A VeE = -2 V 35 120 -

fT Transition frequency Ie = -0.5 A VeE = -2 V 2 MHz 
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AU 110 
GERMANIUM DIFFUSED COLLECTOR PNP 

TV OUTPUT AMPLIFIER 

The AU 110 is a germanium diffused - collector, graded - base PNP transistor in a 

Jedec TO-3 metal case. It is primarily intended for use in horizontal deflection stages 

with 900 deflection angle. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCES 

VEBO' 

Ic' 

IB 
Ptot 

Ts 

Ti 

Colillctor-base voltage (IE = 0) 

Collector-emitter voltage (VBE = 0) 

Emitter-base voltage (Ic = 0) 

Collector current 

Base current 
Total power dissipation at Te "{45°C 

Storage temperature 

Junction temperature 

• Momentary operation in excess of these values is permissible 

MECHANICAL DATA 

Collector connected to case 

emax 11.7 

c- - 8 .... 
~ 
0 
N 

-a. 
-'--

II 10m
" 

II ... C-OOOB/1 

Supersedes issue dated 12/71 23 

·140 V 

·140 V 

-2 V 

-10 A 

-3 A 

30 W 

-65 to 90 °C 

90 eC 

Dimensions in mm 

(sim. to TO-3) 

3/75 
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THERMAL DATA 

Thermal resistance junction-case max 1.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Co II ecto r cutoff 

current (IE = 0) VCB = -10 V -0.2 mA 

VCB = -140 V -4 mA 

lEBO Emitter cutoff 
current (lc = 0) VEB = -2 V -200 mA 

VCE (sat) Collector~emitter 
saturation voltage Ic = -5A IB = -O.4A -0.5 V 

VBE (sat) Base-emitter 
saturation voltage Ic = -5A IB = -O.4A -1.1 V 

toll Turn-off time Ic = -5A 
IBI = -0.4 A IB2 = 2A 2 itS 
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AU 111 
GERMANIUM DIFFUSED COLLECTOR PNP 

HORIZONTAL TV DEFLECTOR 

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

. use as high voltage and high speed switch. 

ABSOLUTE MAXIMUM RATINGS 

Vcao Collector-base voltage (IE = 0) 

VCES Collector-emitter voltage (VSE = 0) 

VEBO * Emitter-base voltage (lc = 0) 

IBR Base reverse current 

IBF Base forward current 

Ie Collector current 

Ptot ** Total power dissipation at Tc ~ 55 °C 

Ts Storage temperatu re 

T j Junction temperature 

* MOmentary operation in excess of these values is permissible 
In horizontal output stages 

MECHANICAL DATA 

Collector connected to case 
smax 11.7 

:--
E 
0 
N .... 

'---'--

S .... 

II tam" II'. C-OOOB/1 

Supersedes issue dated 12/71 25 

-320 V 

-320 V 

-2 V 

4 A 

-1 A 

-10 A 

5 W 

-65 to 90 °C 
90 °C 

Dimensions in mm 

(sim. to TO-3) 

3/75 
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THERMAL DATA 

Thermal resistance junction-case max 1.S °C/W 

ELECTRICAL CHARACTERISTICS (Tc = 2SO C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 

current (IE = 0) VCB = -10 V -0.2 rnA 

VCB = -320 V -1S rnA 

lEBO Emitter cutoff 

current (Ic = 0) VEB = -2 V -200 rnA 

VCE(s.') Collector-emitter 
satu ration voltage Ie = -6A IB = -0.4 A -1 V 

VBE(s.t) Base-emitter 

saturation voltage Ic = -6 A 18 = -0.4" -1.S V 

fT Transition frequency Ic = -O.S A VCE = -2V 2 MHz 

toff Turn-off time Ie = -6A 

IBI = -0.4 A IB> = 2.SA 1.2 itS 
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AU 113 
GERMANIUM DIFFUSED COLLECTOR PNP 

HORIZO.NTAL 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 

Vcso 
VCES 

V EBO ' 

IsRM . 

ISFM 

ICM 

Ptot '* '* 

Ts 

Ti 

Collector-base voltage (IE = 0) 

Collector-emitter voltage (VSE = 0) 

Emitter-base voltage (lc = 0) 

Base reverse peak current 

Base forward peak current 
Collector peak current 

Total power dissipation at Tc::=::: 55°C 

Storage temperature 

Junction temperature 

• Momentary operation in excess of .these values is permissible 
,. I n horizontal output stages 

MECHANICAL DATA 

Collector connected to case 

10.9 

c 

e r-

. ~ 
0 
N 

-e. 

-250 V 

-250 V 

-2 V 

4 A 
-1 A 

-10 A 
5 W 

-65 to 90 °C 
90 °C 

Dimensions in mm 

amax 11.1 

--- 9 .... 

'--'--

Supersedes issue dated 12/71 

4.2 
-~Q. 
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(sim. to TO-3) 
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THERMAL DATA 

Thermal resistance junction-case max 1.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

leBo Collector cutoff 
current (IE = 0) VeB = -10V -0.2 mA 

VeB = -250 V -15 mA 

lEBO Emitter cutoff 
current (Ie = 0) VEB = -2 V -200 mA 

VeE (sat) Collector-emitter 
saturation voltage Ie = -5A IB =-O.4A -0.8 V 

VBE (sat) Base-emitter 
saturation voltage Ie = -5A IB =-O.4A -1.4 V 

toll Turn-off time Ie = -5 A 

IB1 = -0.4 A IB2 = 2.5A 1.5 IlS 
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AY 102 
GERMANIUM DIFFUSED DIODE 

HIGH VOLTAGE TV DAMPER DIODE 

The AY 102 is a diffused germanium diode in a Jedec TO-3 metal case. It is parti

cularly designed as damper diode in horizontal TV deflection stages coupled with 

AU 106, AU 112 and AU 111 transistors. 

ABSOLUTE MAXIMUM RATINGS 

VRM Peak reverse voltage 

VR Reverse voltage 

~IFM Peak forward current (repetitive) 

IF Forward current 

T, Storage temperature 

Tj Junction temperature 

MECHANICAL DATA 

Supersedes issue dated 2/73 

a 

4.2 
4.0 

31 

320 V 

60 V 

10 A 

7 A 

-65 to 90 °C 
90 °C 

Dimensions in mm 

II 10m .. 
., ... c-orJo9/2 

(sim. to TO-3) 

3/75 

I 



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

Parameter Test conditions Min. Typ. Max. Unit 

VRM Peak reverse voltage IR = 1 rnA 320 V 

VR Reverse voltage IR = 0.3 rnA 175 V 

IR Reverse current VR = 10 V 150 itA 

VF Forward voltage IF =7A 0.7 0.77 V 
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AV ·10& 
GERMANIUM DIFFUSED DIODE 

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°, heck diameters up to 20 mm and 

anode voltages up to 12 kV. 

ABSOLUTE MAXIMUM RATINGS 

VRM Peak reverse 'voltage 

VR Continuos reverse voltage 

~IFM Peak forward current (repetitive) 

IF Average forward current 

Ts Storage temperature 

Tj Junction temperature 

MECHANICAL DATA 

a 

~ 
It) 

<ri 0 
M M 

4.2 
4.0 

Supersedes issue dated 2/73 33 

E 
a 
N .... 

200 V 

60 V 

10 A 

7 A 
-65 to 90 °C 

90 °C 

Dimensions in mm 

II 10m., 
..... 'C-0009!2 

(sim. to TO-3) 

3/75 
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AY ·106 

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

Parameter Test conditions Min. Typ. Max. Unit 

VRM Peak reverse voltage IR = 1 rnA 200 V 

VF Forward voltage IF =7A 0.77 V 

IR Reverse current VR = 10V 150 itA 

34 



SILICON TRANSISTORS I 
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SILICON HOMETAXIAl* NPN 
ID 142 

AUDIO POWER AMPLIFIER 

The BD 142 is a single diffused <c hometaxial .. silicon NPN transistor in a Jeciec TO-3 
metal case. It is intended for a wide variety of intermediate and high power applica
tions and particularly used as audio power amplifier . 
• Hometaxial types employ a structure in which the base region has homogeneous 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) 

VCEO Collector-emitter voltage (lB = 0) 

VCEV Collector-emitter voltage (VBE = -1.5 V) 

VEBO Emitter-base voltage (Ie = 0) 

Ie Collector current 

IB Base current 

Ptot Total power dissipation at Tc ~ 25°C 
Ts Storage temperature 

Tj Junction temperature 

MECHANICAL DATA 

Collector connected to case 
10.9 

e 

ci d 
M M 

26.2 m" 

Supersedes issue dated 2/73 

c 

e 

4.2 
~Q. 

37 

50 V 

45 V 

50 V 

7 V 

15 A 

7 A 
117 W 

-65 to 200 °C 
200 OC 

Dimensions in mm 

emax 11.7 

II W" .. II • 
C-OOOB/1 

(sim. to TO-3) 

3/75 

I 



BD 142 

THERMAL DATA 

Thermal resistance junction-case max 1.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEV Collector cutoff current VCE = 40V 2 mA 

lEBO Emitter cutoff 
cu rrent (Ie = 0) VEB = 7 V 1 mA 

VCEO* Collector-emitter 
voltage (lB = 0) Ie = 200 mA 45 V 

VCE (sat)* Collector-emitter 
saturation voltage Ic =4A IB = 400 mA 1.1 V 

VCEV 
. Collector-emitter 

voltage (VBE = -1.5 V) Ie = 100 mA 50 V 

VBE * Base-emitter voltage Ic =4A VeE = 4 V 1.5 V 

hFE 
. DC current gain Gr. 4 Ie = 500 mA VeE = 4 V 20 50 -

Gr. 5 Ie = 500mA VeE = 4 V 35 75 -
Gr. 6 Ie = 500mA VeE = 4 V 60 145 -
Gr. 7 Ic = 500 mA VeE = 4 V 120 250 -

Ie =4A VCE = 4 V 12 35 160 -
hFE/hFEZ Matched pair Ic = 500mA VeE = 4 V 1.6 -
fT Transition frequency Ic = 500mA VCE = 4 V 1.3 MHz 

ISlb 
.. Second breakdown VcE =39V 3 A 

collector current 

• Pulsed: pulse duration = 300 ~s. duty factor 1.5 n/o 
Pulsed: 1s non repetitive pulse 
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Typical output characteristics 

G-DISi 

700 
(A) 600 

500 1 

400 

300 

200 

100 
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'e=10 rnA 

o 10 IS Vee (V) 

Typical input characteristics 

I, 
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0.6 
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0.2 
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ID 142 

Typical DC transconductance 

(A) 1-1-1---+-1---+-+-1-+-"11 

80 

60 
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Typical DC current gain 
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ID 142 

Transition frequency 

IT 
(MHz) 

1.5 

0.5 

o 

I 
L 

, ,. 
10-1 

1 

VCE=4V 

\. 
~ 

\. 

, ,. 

Rating chart 

·0158'1 

(wi 

150 H-t-++++-t-H-++++-t-H-t-++-f 

100 H-t-++"k+-l---'H-++++-+--H-t-++-i 

Rth _c 

I" 
, ,. 

Ie (A) 
50 100 150 Te (OCI 
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BD 162 
SILICON HOMETAXIAL* NPN 

AUDIO POWER AMPLIFIER 

The BD 162 is a silicon "Hometaxial" NPN transistor in a SOT-9 metal case. It is 

suitable for power switching circuits, series and shunt regulators, driver and output 
stages and for use in class A and class B audio amplifiers. 

The complementary PNP type is the AD 262 . 

• Hometaxial types employ a structure in which the base region has homogeneous 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) 40 V 

VCEO (sus) Collector-emitter voltage (lB = 0) 20 V 

VEBO Emitter-base voltage (Ie = 0) 7 V 

Ic Collector current 4 A 

IB Base current 2 A 

P,o, Total power dissipation at Tc === 60 °C 23 W 

T, Storage temperature -65 to 200 °C 

Tj Junction temperature 200 °C 

MECHANICAL DATA Dimensions in mm 

Collector connected to case 

e 

II 2±o., 
.. .- C-cJoo~ 

··501-9 

Supersedes issue dated 3/71 41 2/73 



ID 162 

THERMAL DATA 

Thermal resistance junction-case max 6 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcBO Collector cutoff 
current (IE = 0) VCB = 40V 1 mA 

VCB = 40V Tc = 150°C 5 mA 

ICEO Collector cutoff 
cu rrent (lB = 0) VCE = 20 V 2.5 mA 

VEBO Emitter base 
voltage (lc = 0) IE = 1 mA 7 V 

V cEo(sus),Collector-emitter 
voltage (lB = 0) Ic = 100 mA 20 V 

VCE (s.ti·Coliector-emitter 
saturation voltage 16 = 0.15 A Ie = 1.5A 0.5 V 

VCEK'C) Collector-emitter 
knee voltage Ie = 1.5 A 0.3 V 

VBE' Base-emitter voltage Ic = 1.5A VCE = 2 V 1.2 V 

hFE* DC current gain Ic = 500 mA V CE = 2 V 40 180 -
Ie = 1.5 A VCE = 2 V 30 -

fT Transition frequency Ie = 0.2A VCE = 4 V 0.8 1.75 MHz 

• Pulsed; pulse duration = 300 !ts, duty factor = 1.5% 

(1) Choose the characteristic (Ic' VCE) passing through the point Ie = 1.65 A, VCE = 1 V 
and read the VCE value at Ic = 1.5 A 
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ID 163 
SILICON HOMETAXIAl* NPN 

AUDIO POWER AMPLIFIER 

The 80 163 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 8 audio amplifiers. 
The complementary PNP type is the AD 263 . 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO (sus) 

VEBO 

Ic 

IB 

Collector-base voltage (IE = 0) 

Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ic = O) 

Collector current 
8ase current 

Ptot 

Tstg 

Total power dissipation at Tease"'" 60°C 
Storage temperature 

Tj Junction temperature 

MECHANICAL DATA 

Collector connected to case 

- 18.5'0.; 

4.2:!:Q.1 

Supersedes issue dated 3/71 

" 
e 

e .., 
~ ~ .... .... 

43 

60 V 

40 V 

7 V 

4 A 

2 A 

23 W 

-65 to 200 °C 
200 °C 

Dimensions in mm 

2/73 

I 



ID163 

THERMAL DATA 

Rth i-case Thermal resistance junction-case max 6 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (IE = 0) VCB = 60V 1 rnA 

VCB = 60 V Tease = 150°C 5 rnA 

ICEO Collector cutoff 
current (lB = 0) VCE = 50 V 2.5 rnA 

VEBO Emitter base 
voltage (lc = 0) IE = 1 rnA 7 V 

VeEO (sus).Collector-emitter 
voltage (lB = 0) Ic = 100 rnA 40 V 

V CEK *(1) Collector-emitter 
knee voltage Ie = 1.5 A 0.3 V 

VCE (sat),Collector-emitter 
saturation voltage Ic = 1.5A IB = 0.15 A 0.5 V 

VBE 
. Base-emitter voltage Ie = 1.5 A VeE = 2 V 1.2 V 

hFE 
, 

DC current gain Ie = 0.5A VeE = 2 V 25 180 -
Ie = 1.5A VeE = 2 V 20 -

fr Transition frequency Ie = 0.2A VeE = 4 V 0.8 1.75 MHz 

• Pulsed; pulse duration = 300 J.ts, duty factor = 1.5% 

(1) Choose the characteristic (ie,VeE) passing through the point Ie = 1.65 A, VCE = 1 V 
and read the V CE val ue at Ic = 1.5 A 

44 



SILICON PLANAR NPN 

B0375 
B037l 
B0379 

PRELIMINARY DATA 

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS 

The BO 375, BO 377 and BO 379 are silicon planar epitaxial NPN power transistors in 
JedecTO-126 plastic package, intended for use in medium power linear and switching 
appl ications. 
The complementary PNP types are respectively the BO 376, BO 318 and BO 380. 

ABSOLUTE MAXIMUM RATINGS 

VC80 

VCEO 

VE80 

Ic 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (18 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 

-jo ICM 

18 
Ptot 

Tstg 

Tj 

Total power dissipation at T case";; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

A«sssQries available: lock washer NA026~L i"$\.Ilating bush: DF02A 
Torque 0(1 nut: mfn •. 4 kgcm; max.,"6"kgcm. 

Supersedes issue dated 3/74 45 

80375 B0377 80379 

50V 75V 100 V 
~5V 60V 80y'" 

'-' 
5V 
2A 
3A 
lA 

25W 
-55 to 150°C 

150 °C 

Dimensions in mm 

2/75 
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THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

5 
100 

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

Parameter Test conditions Min. Typ. Max. 

ICBo Coil ector cutoff 
current (I E = 0) for BO 375 

VCB = 45V 2 
VCB = 45V Tcase= 150°C 10 
for BO 377 
VcB =60V 2 
VCB = 60V Tcase= 150°C 10 
for BO 379 
VC£3= SOV 2 
VCB = SOV T case = 150°C 10 

lEBo Emitter cutoff 
current (Ic = 0) V EB = 5V 100 

VCBO Collector-base 
voltage (I E= 0) Ic = 100 /lA 

for BO 375 50 
for BO 377 75 
for BO 379 100 

V CEO (sus) Collector-emitter 
sustaining voltage Ic = 100 mA 
(I B = 0) for BO 375 45 

for BO 377 60 
for BO 379 SO 

V CE(sat) Collector-em itter 
satu ration voltage Ic =lA IB = O.lA 1 

VBE Base-em itter voltage Ic =lA VCE = 2V 1.5 

hFE DC current gain Gr. 6 Ic = 0.15A VCE = 2V 40 100 
Gr. 10 Ic = 0.15A VCE = 2V 63 160 
Gr. 16 Ic = 0.15A VCE = 2V 100 250 
Gr. 25 Ic = 0.15A VCE = 2V 150 375 

Ic =lA VCE = 2V 20 

ton Turn-on time Ic = 0.5A IBI = 0.05A 50 

toft Turn-off time Ic = 0.5A 
IBI = -IB2= 0.05A 500 

46 

°C/W 
°C/W 

Unit 

/lA 
/lA 

/lA 
/lA 

/lA 
/lA 

/lA 

V 
V 
V 

V 
V 
V 

V 

V 

-
-
-
-
-

ns 

ns 



Safe operating areas 

I C 8 

(A) 6 

4 

BD 375 
BD 377 
BD 379 

G-118S/1 

IC MAX (CONTINUOUS) 
2 

1 8 

6 

4 

2 

10-1 

8 

6 

4 

2 

10-2 

, 

i 

2 468 
10-1 1 

I , " ~I Is/b LIMITED {-' .. 
"\. 
'1 

~ 
\ 

" 
VCEO MAX = SO 375 
VCEO MAX =. BD 377 .... 

VCEO MAX = SO 379 
-......; .. -

2 4 6 8 2 

10 
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I 

200 

I 

" 

- , -
o 

"FE:lO 

""E='O 
hE(; 5 

"/ 

• II 
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I, 
'ft 

, ,rI 
'U 

. " 
O' 

, 

I 
i 
, 
, 

• II 

lc;lmAl 

Typical collector-emitter saturation 
voltage 

Test circuit for measurement of switching times, with waveforms 

VB.",·10V Vee= 30V 

Output to 
oscilloscope 1500 :'j"i.: 600 

''Channel A" 100pF L ..J 100pF 

5pF 390 100 ~~ 
0---1i1---C:::J-+-L::::J--{O / T U T 

Input from pUIS~ geonerator 
Pulse duration= 20 I's 1000 
Pulse rep. freq.= 10 ~Hz 
tr=1Ons 

Output to 
oscilloscope 

"Channel B" 

5-0555 
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SILICON PLANAR PNP 

DO 376 
DO 378 
DO 380 

PRELIMINARY DATA 

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS 

The BO 376, BO 378 and BO 380 are silicon planar epitaxial PNP power transistors 
in Jedec TO-126 plastic package, intended for use in medium power linear and switching 
appl ications. 
The complementary NPN types are respectively the BO 375, BO 377 and BO 379. 

ABSOLUTE MAXIMUM RATINGS B0376 B0378 B0380 

VCBO Collector-base voltage (IE = 0) -50 V -75 V -100 V 
VCEO Collector-emitter voltage (lB = 0) -45 V -60 V -80 V - " 

..-
VEBO Emitter-base voltage (lc = 0) -5 V 
Ic Collector current -2 A 

-+ ICM Collector peak current (repetitive) -3A 
IB Base current -1 A 
Ptot Total power dissipation at T case .,..;; 25°C 25W 
T stg Storage temperature -55 to 150°C 
Tj Junction temperature 150°C 

MECHANICAL DATA Dimensions in mm 

Accessories available: lock wa$hel" NR026E. insulating,bush DF02A 
. Torque 0'1 nu1: min. 4 kgc:m; max. 6 kgcm • 

. ,' {T J 'Withln :~iS}~i~n t~~; cfoss~i'Qn .qt"" ~~ ",padS i$~u~~tr~~i~~.~ ~". 
'. _ ,"".; ";' .. ,.,~ ~ , r. .; ;:: : ',\.'" 

Supersedes issue dated 3/74 49 2/75 
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THERMAL DATA 

Rth j-case Thermal resistance junction-case max 5 °C/W 
Rth j-amb Thermal resistance junction-ambient max 100 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBo Collector cutoff 
current (IE = 0) for BO 376 

VCB = -45V -2 JJ.A 
VCB = -45V 
for BO 378 

T case = 150°C -10 JJ.A 

VCB= -60V -2 JJ.A 
VCB = -60V 
for BO 380 

Tease= 150°C -10 JJ.A 

VCB = -80V -2 JJ.A 
VCB = -80V T case = 150°C -10 JJ.A 

lEBO Emitter cutoff 
current (Ic= 0) VEB = -5V -100 JJ.A 

VCBO Collector-base 
voltage (IE = 0) Ic = -100 JJ.A 

for BO 376 -50 V 
for BO 378 -75 V 
for BO 380 -100 V 

VCEO(SUS) Collector-emitter 
sustaining voltage Ic = -100 mA 
(I B =0) for BO 376 -45 V 

for BO 378 -60 V 
for BO 380 -80 V 

VCE(sat) Collector-emitter 
saturation voltage Ic = -lA IB = -O.lA -1 V 

VBE Base-emitter voltage Ic = -lA VCE = -2V -1.5 V 

hFE DC current gain Gr. 6 Ic = -0.15A VCE= -2V 40 100 -
Gr. 10 Ic = -0.15A VCE = -2V 63 160 -
Gr. 16 Ic = -0.15A VCE = -2V 100 250 -
Gr. 25 Ic = -0.15A VCE = -2V 150 375 -

Ic = -lA VCE = -2V 20 -

'ton Turn-on time Ic = -0.5A IB1 = -0.05A 75 ns 

toll Turn-off time Ic = -0.5A 
IB1 = -IB2= -0.05A 500 ns 
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Safe operating areas 

-I C 8 

(A) 6 

Bo 376 
B0378 
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IC MAX (CONTINUOU,S 
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1)3 -let-AI 

Typical collector-emitter saturation 
voltage 

Test circuit for measurement of switching times, with waveforms 

Output to 
oscilloscope 150n 

"Channel A" 

5pF 390 
O---U--c::~--

Input from pulse generator 
Pulse duration = 20 }Js 
Pulse rep freq.= 10 kHz 
,,=,0 

Vee= -30V 

Output to 
IS1 ------.'r-----~!IO .. 

:or 1'; 600 osciUbscop~ 
IOOpFlr IOOpF +--__ '.:.'C_h.:a<Jnnel 8" 

-,- J 
tOO ~-EKJ T U T 

tODD j 10 

5-0$$1 

5·0556 
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SILICON EPITAXIAL - BASE NPN 
BD 433 
BD 435 

PRELIMINARY DATA 

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS 

The BD 433 and BD 435 are silicon epitaxial-base NPN power transistors in Jedec TO-126 
plastic package, intended for use in medium power linear and switching applications. 
The BD 433 is especially suitable for use in output stages of car radios. 
The complementary PNP types are respectively the BD 434 and BD 436. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCES 

VCEO 

VEBO 

Ic 
ICM 

IB 
Ptot 

T st9 

TJ 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (VBE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current It..;; 10 ms) 
Base current 
Total power dissipation at T case";; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

". ,., , 

Accessories available: lock wamer NR026E. insulating bush DFO~ 
Torque on nut:.mi~. 4 kgc'm; t:nax. ~ kgcm., ' 

Supersedes issue dated 12/74 53 

BO 433 BD 435 

22V 32V 
22 V 32 V 
22V 32V -----..---

5V 
4A 
7A 
1 A 

36W 
-55 to 150°C 

150 °C 

Dimensions in mm 

2/75 
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THERMAL DATA 

Rth i.case 
Rth I.amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.5 °C/W 
100 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 
-
ICBO Collector cutoff 

current (IE = 0) for BO 433 VCB = 22V 100 I1A 
for BO 435 Vce = 32V 100 I1A 

ICES Collector cutoff 
current (VBE = 0) for BO 433 VCE = 22V 100 I1A 

for BO 435 VCE = 32V 100 I1A 

lEBO Emitter cutoff 
current (lc = 0) V EB = 5V 1 mA 

V CEO (sust Collector-emitter 
sustaining voltage Ic = 100 mA 
(lB = 0) for BO 433 22 V 

for BO 435 32 V 

VCE(sat) * Collector-emitter 
saturation voltage Ic =2A IB =0.2A 0.5 V 

V */** BE Base-emitter voltage Ic = 10 mA VCE = 5V 0.58 V 

Ic =2A VCE = lV 1.1 V 

hFE * OC current gain Ic = 10 mA VCE = 5V 40 -
Ic = 500 mA VCE = lV 85 -
Ic =2A VCE = lV 50 -

hFEl/hFE; Matched pair Ic =1500 mAl VCE =llVl 1.4 -

fT Transition frequency Ic = 250 mA VCE = lV 3 MHz 

* Pulsed, pulse duration = 300 I1s, duty cycle = 1.5% 
** V BE decreases by typo 2.3 mV 1°C with increasing of temperature 
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APPLICATION INFORMATION 

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

R3 10kQ 1.4mH 

C7 +Ys 
l000fJF 

115Y 

04 * 
BD433 

1000 fJF 
15 Y 

RL=2to4Q 

5-0293/1 

* Mounteo on heatsink having Rth $ 16 "c/W 

Typical performance (Vs = 14.4V) 

Output power 

Input voltage 

Input impedance 

.at d = 10% with RL =4,n 
with RL =2n 

for Po = 5 W with RL =4n 
with RL =2n 

Output transistors auiescent drain current 
BO 376 drain current 
Total drain current 
-3 dB frequency response 

at Po = 6.5W 
at Po =3 W 

;;"6.5 W 
;;..12 W 

24 mV 
20 mV 
20 kn 
10 mA 
80 mA 

660 mA 
100 to 8000 Hz 

Continuous stable operation is ensured up to an ambient temperature of 60 °e. 
The amplifier is overdrive proof and short-circuit proof. 
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SILICON EPITAXIAL - BASE PNP 
SO 434 
SO 436 

PRELIMINARY DATA 

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS 

The BD 434 and BD 436 are silicon epitaxial-base PNP power transistors in Jedec TO-126 
plastic package, intended for use in medium power linear and switching applications. 
The BD 434 is especially suitable for use in output stages of car radios. 
The complementary NPN types are respectively the BD 433 and BD 435. 

ABSOLUTE MAXIMUM RATINGS 

VC80 

VCES 

VCEO 

VE80 

Ic 
ICM 

18 
Ptot 
Tstg 
TJ 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (V8E = 0) 
Collector-emitter voltage (18 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (t';;; 10 ms) 
Base cu rrent 
Total power dissipation at T case .;;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

Accessories a-:ailable: lock washer NR026E. Insulating bush DF02A 
T C!rqus on nut: min. 4 kgcm: max. 6 legem. 7,8m.1A 

BO 434 BD 436 

-22 V -32 V 
-22 V -32 V 
-22 V -32 V ---------5 V 

-4A 
-7 A 
-1 A 
36W 

-55 to 150°C 
150 °C 

Dimensions in mm 

, . 

;, ';:\1:(:1,'2~~~(tr32}';{ 
.'," . 

.. ;""""/"- .. ",'." 
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THERMAL DATA 

R th j-case Thermal resistance junction-case 
Rth j-amb Thermal resistance junction-ambient 

max 
max 

3.S °CIW 
100 °clW 

ELECTRICAL CHARACTERISTICS (T case = 2SOC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBo Collector cutoff 
current (IE = 0) for BD 434 VCB = -22V -100 JJA 

for SO 436 VCB =-32V -100 JJA 

ICES Collector cutoff 
current (VBE = 0) for SO 434 VCE = -22V -100 JJA 

for SO 436 VCE = -32V -100 JJA 

lEBO Emitter cutoff 
current (lc = 0) VEB = -SV -1 rnA 

VCEO (sUS~ Collector-emitter' 
sustaining voltage Ic = -100niA 
(lB = 0) for SO 434 -22 V 

for SO 436 . -32 V 

VCE(sat) * Collector-em itter 
saturation voltage Ic = -2A IB =-0.2A -0.5 V 

VBE */** Sase-em itter voltage Ic =-10mA VCE = -SV -0.S8 V 
Ic =-2A VCE = -1V -1.1 V 

hFE * DC current gain Ic =-10mA VCE =-SV 40 -
Ic =-SOOmA VCE=-1V 8S -
Ic =-2A VCE = -1V SO -

hFEl/hFE2* Matched pair Ic =ISOOmAI VCE = 11vI 1.4 -

fT Transition frequency Ic =-2S0mA VCE = -1V 3 MHz 

* Pulsed: pulse duration = 300 p.s, duty cycle = 1.S% 
**IV BEl drecreases by typ.12.3 mV loci with increasing of temperature 
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APPLICATION INFORMATION 

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

R3 10kQ 

04 * 
8D433 

C7 
l000f-lF 

115v 

1000 t-JF 
15 V 

RL=2t040 

5-0293/1 

* Mounted on heatsink havirig Rth::S; 16 °cjw 

TYPICAL PERFORMANCE (Vs = 14.4V) 

Po Output power at d = 10% with RL =4n. ;;;;. 6.5 
with RL = 2n. ;;;;. 12 

V, Input voltage for Po = 5 W with RL = 4n. 24 
with RL = 2n. 20 

Z, Input impedance 20 
Id Output transistors quiescent drain current 10 
Id BO 376 drain current 80 
Id Total drain current at Po =6.5W 660 
B -3 dB frequency response at Po = 3 W 100 to 8000 

Continuous stable operation is ensured up to an ambient temperature of 60°C. 

The amplifier is overdrive proof and short-circuit proof. 

60 

W 
W 

mV 
mV 
kn. 
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rnA 
rnA 
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SILICON EPITAXIAl- BASE NPN 

DO 437 
DO 439 
DO 441 

PRELIMINARY DATA 

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (lE= 0) 
Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (t ~ 10 ms) 
Base cu rrent 

VCBO 
VCES 

VCEO 

V EBO 

Ic 
ICM 

IB 
Ptot 

Tstg 

Tj 

Total power dissipation at Tease ~ 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

Acc;es$Qrles available.: lock wasMr NR026E, insulating bush DF02A 
Torqu(> on nut: min, 4 kgem; ma~. 6 kgc:m. 

.~., 

! 

• 

~ 
--Jl.QL 

(0 Whh.ln this J'f!glon the'cross-uetlon Qf th@ Leads is uneontrolle-d 
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BO 437 BO 439 BO 441 

45V 
45 V 
45 V 

60 V 
60 V 
60 V 
5-V 

4A 
7A 
1 A 

36W 
-55 to 150°C 

150 °C 

80 V 
80 V 
80 V 

Dimensions in mm 

(-0061/1 

TO-126(50T32) . 

2/75 



THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.5 °C/W 
100 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBo Collector cutoff for BO 437 VCB = 45V 100 [J.A 
current (I E = 0) for BO 439 VCB = 60V 100 [J.A 

for BO 441 VCB = 80V 100 [J.A 

ICES Collector cutoff for BO 437 VCB = 45V 100 [J.A 
current (V BE = 0) for BO 439 VCB =60V 100 [J.A 

for BO 441 VCB = 80V 100 [J.A 

lEBO Emitter cutoff 
current (Ic = 0) 

VEB =5V 1 mA 

V CEO (sust Collector-emitter Ic = 100 mA for BO 437 45 V 
sustaining voltage for BO 439 60 V 
(lB =0) . for BO 441 80 V 

VCE(sat) * Collector-emitter Ic =2A IB = 0.2A 
saturation voltage for BO 437 0.6 V 

for BO 439 and B0441 0.8 V 

VBE */** Base-emitter voltage Ic=10mA VCE = 5V 0.58 V 
for BO 437 
Ic =2A VCE = 1V 1.2 V 
for BO 439 and BO 441 
Ic =2A VCE = 1V 1.5 V 

hFE * DC current gain Ic = 10 mA VCE = 5V 
for BO 437 30 -
for BO 439 20 -
for BO 441 15 -

Ic= 500 mA VCE = 1V 
for BO 437 85 -
for BO 439 40 -
for BO 441 40 -

Ic =2A VCE = 1V 
for BO 437 40 -
for BO 439 25 -
for BO 441 15 -

hFE/hFE2Matched pair Ic =1500 mAl VCE =11VI 1.4 -
fT Transition frequency Ic - 250 mA VCE - 1V 3 MHz 

* Pulsed: pulse duration = 300 [J.s, duty cycle = 1.5% 
** VBE decreases by typo 2.3 mV 1°C with increasing temperature 
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Typical DC transconductance 
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Typical DC normalized current gain 
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80437 VCEO MAX. 45V 

11111111 . . . 
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APPLICATION INFORMATION 

Typical application circuit for 36V, 15W, an Hi-Fi amplifier 

R3 
r---~-------4~r-------~----~----------~~------~---o+~ 

18kO Cl 

I 50f' 
40V 

Rl 100 
kO 

R 2.7 
kO 

R9 

6801W 

C9 IO.1f'F 

* Mounted on heats ink having Rth :::: 6·C/W 5-0793/2 

Typical performance (Vs = 36V) 

Po Output power at d = 10% f = 1 kHz ~ 20 W 
at d = 1% f=40 Hzto 12.5 kHz ~ 15 W 

Vi Input voltage for Po = 20 W 190 mV 
for Po = 15 W 150 mV 

ZI Input impedance 100 kn 
Id Output transistors quiescent drain current 10 mA 
Id BD 375 drain current 75 mA 
Id Total drain current at Po = 15 W 850 mA 
B -3 dB frequency response at Po = 15 W 10Hz to 100 kHz 

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

BD 438 
BD440 
BD 442 

PRELIMINARY DATA 

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (t";; 10 ms) 
Base cu rrent 

VCBO 

VCES 

VCEO 

V EBO 

Ic 
ICM 

IB 
Ptot 

T5tg 

Tj 

Total power dissipation at Tease .,;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

Accessories available: lock washer NR026E, Insulating bush OF02A 
:' Torque en nut: mln.4 kgcm; maX,6 kgcm. 

Xoti 
1.2 

O.L 
(1) Within thiS region the crass-section of thf leads Is uncontrolled 

Supersedes issue dated 12/74 65 

B0438 B0440 B0442 

-45 V -60 V -80 V 
-45 V -60 V -80 V 
-45 V -60 V -80 V - -5"'V 

-4 A 
-7 A 
-1 A 
36W 

-55 to 150 °C 
150 °C 

Dimensions in mm 

I I 
~-W"'! -~c.",,:-:c.::-:,,7-, 

~ TO-126 (SOT 32) 

2/75 
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THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.5 °C/W 
100 °C/W 

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

Parameter Test conditions 

Icso Collector cutoff for BO 438 Vcs = -45V 
current (I E = 0) for BO 440 Vcs = -60V 

for BO 442 Vcs = -80V 

ICES Collector cutoff for BO 438 Vcs = -45V 
current (V SE = 0) for BO 440 Vcs = -60V 

for BO 442 Vcs = -80V 

IESO Emitter cutoff VES = -5V 
current (I c = 0) 

VCEo(susi Collector-emitter Ic = -100 rnA for BO 438 
sustaining voltage for BO 440 
(Is = 0) for BO 442 

VCE(sat) * Collector-emitter Ic = -2A Is = -0.2A 
saturation voltage for BO 438 

for BO 440 and BO 442 

VSE*/** Base-emitter voltage Ic=-10mA 
for BO 438 

VCE = -5V 

Ic = -2A VCE = -lV 
for BO 440 and BO 442 
Ic = -2A VCE = -lV 

hFE * OC current gain Ic=-10mA VCE= -5V 
for BO 438 
for BO 440 
for BO 442 

Ic = -500 mA VCE = -lV 
for BO 438 
for BO 440 
for BO 442 

Ic = -2A VCE = -lV 
for BO 438 
for BO 440 
for BO 442 

hFE/hFE2 Matched pair Ic = 1500 mAl VCE = 11VI 

fT Transition frequency Ic = -250 mA VCE = -lV 

* Pulsed: pulse duration = 300 Jls, duty cycle = 1.5% 
**IVSEldecreases by typ.12.3 mVrqwith increasing of temperature 
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Min. Typ. Max. Unit 

-100 JlA 
-100 JlA 
-100 JlA 

-100 JlA 
-100 JlA 
-100 JlA 

-1 rnA 

-45 V 
-60 V 
-80 V 

-0.6 V 
-0.8 V 

-0.58 V 

-1.2 V 

-1.5 V 

30 -
20 -
15 -

85 -
40 -
40 -

40 -
25 -
15 -

1.4 -

3 MHz 



Typical DC transconductance 
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APPLICATION INFORMATION 

Typical application circuit for 36V, 15W, 8n Hi-Fi amplifier 

R3 
r---.-------~==r-----~~----~~--------~~------~--_o+~ 
Cl 18kn . I 50J.lF 

40V 

R9 

R 2.7 
. k!l 

68n lW 

• Mounted on heats ink having Hth:::: 6·C/W 
5-0793/2 

Typical performance (V. = 36V) 

Po Output power at d = 10% f = 1 kHz ;;;. 20 W 
at d = 1% f= 40 Hzto 12.5 kHz ;;;. 15 W 

V, Input voltage for Po = 20 W 190 mV 
forPo =15W 150 mV 

Z, Input impedance 100 kn 
Id Output transistors quiescent drain current 10 mA 
Id BO 375 drain current 75 mA 
Id Total drain current at Po = 15W 850 mA 
B -3 dB frequency response at P.o = 15W 10 Hz to 100 kHz 

Continuous stable operation is ensured up to an ambient temperature of 45°C 
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SILICON EPITAXIAl- BASE NPN 

BD 533 
BD 535 
BD 537 

PRELIMINARY DATA 

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS 

The BD 533, BD 535 and BD 537 are silicon epitaxial-base NPN power transistors in Jedec 
TO-220A plastic package, intended for use in medium power linear and switching ap
plications_ 
The complementary PNP types are respectively the BD 534, BO 536 and BO 538_ 

ABSOLUTE MAXIMUM RATINGS 

V CBO 

V CES 

VCEO 

VEBO 

Ic 
ICM 

IB 
Ptot 
Tstg 
TJ 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (t';;; 10 ms) 
Base current 
Total power dissipation at T case';;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

Collector connected to tab 

TO"'220AB 

69 

BO 533 BO 535 BO 537 

45 V 
45 V 

~5V 

60 V 
60 V 
60 V 
5'V 
4A 
8A 
1 A 

50W 
-55 to 150°C 

150 °C 

80V 
80 V 
80 V __ 

Dimensions in mm 

2/75 
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THERMAL DATA 

Rth j-<:ase 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

2.5 
70 

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

Parameter Test conditions Min. Typ. Max. 

ICBO Collector cutoff for BO 533 VcB=45V 100 
current (I E = 0) for BO 535 VCB= 60V 100 

for BO 537 VCB= SOV 100 

ICES Collector cutoff for BO 533 VcE=45V 100 
current (V BE = 0) for BO 535 VCE= 60V 100 

for BO 537 VCE= SOV 100 

lEBO Emitter cutoff 
current (lc = 0) VEB= 5V 1 

V CEO (sus) *Collector-emitter Ic = 100 mA 
sustaining voltage for BO 533 45 
(I B =0) for BO 535 60 

for BO 537 SO 

VCE(sat) * Collector-emitter I = 2A IB = 0.2A O.S 
saturation voltage IC = 6A 18 = 0.6A O.S 

C 

VBE */** Base-emitter voltage Ic = 2A VCE= 2V 1.5 

hFE * OC current gain Ic=10mA VCE= 5V 
for BO 533 20 
for BO 535 20 
for BO 537 15 

Ic = 500 mA VCE= 2V 40 
Ic =2A VCE= 2V 

for BO 533 25 
for BO 535 25 
for BO 537 15 

hFEl/hFE2 Matched pair Ic = 1500 mA 1 VCE= 12V 1 1.4 

fT Transition frequency Ic =250 mA VCE= 1V 3 

* Pulsed: pulse duration = 300 /ls, duty cycle = 1.5% 
** V BE decreases by typo 2.3 mV 1°C with increasing temperature 
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°C/W 
°C/W 

Unit 

/lA 
/lA 
/lA 

/lA 
/lA 
/lA 

mA 

V 
V 
V 

V 
V 

V 

-
-
-
-

-
-
-

-
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SILICON EPITAXIAL - BASE PNP 

SO 534 
SO 536 
SO 538 

PRELIMINARY DATA 

MEDIUM POWER LINEAR AND SWITCHING CIRCUITS 

The BD 534, BD 536 and BD 538 are silicon epitaxial-base PNP power transistors in Jedec 
TO-220A plastic package, intended for use in medium power linear and switching ap· 
pi ications. 
The complementary NPN types are respectively the BD 533, BD 535 and BD 537. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCES 

VCEO 

VEBO 

Ic 
ICM 

IB 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current It ..; 10 ms) 
Base current 
Total power dissipation at Tease"; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

Collector connected to tab 

"J-f, .O.65_ .. J~ 

TO-220 AB 
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BD 534 BO 536 BO 538 

-45 V 
-45 V 

...:.45 V 

-60 V -80 V 
-60 V -80 V 
-60 V -80 V 
-5;";V------
-4A 
-8 A 
-1 A 
50W 

-55 to 150°C 
150 °C 

Dimensions in mm 

2/75 
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THERMAL DATA 

Rth j-case Thermal resistance junction-case 
Rth j-amb Thermal resistance junction-ambient 

max 
max 

2.5 °C/W 
70 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit· 

ICBo Collector cutoff for BO 534 VCB= -45V -100 IlA 
current (IE == 0) for BO 536 VCB= -60V . -100 IlA 

for BO 538 V CB= -SO V -100 IlA 

ICES Collector cutoff for BO 534 VCE= -45V -100 IlA 
current (V BE ;:::: 0) for B0536 VCE = -60V -100 IlA 

for BO 538 VCE = -SOV -100 IlA 

lEBO Emitter cutoff current V EB= -5V -1 mA 
(Ic =0) 

V CEO (sus) * Collector-emitte'r Ic = -100 mA 
susta i n i ng voltage for BO 534 -45 V 
(lB = 0) for BO 536 -60 V 

l for BO 538 -SO V 

VCE(sat) * Collector-em itter Ic = -2A I = -0.2A -O.S V 
saturation voltage Ie = -6A I: = -O,6A -O.S V 

VBE*I** Base-emitter voltage Ic = -2A VCE= -2V -1.5 V 

hFE * OC current gain Ic=-10mA VCE=-5V 
for BO 534 20 -
for BO 536 20 -
for BO 538 15 -

Ic = -500 mA VCE= -2V 40 -
Ic =-2A VCE= -2V 

25 for BO 534 -
for BO 536 25 -
for BO 538 15 -

hFE1/hFE2 Matched pair Ic = 1500 mA I VcE=12V I 1.4 -
fT Transition frequency Ic = -250 mA VCE= -1V 3 MHz 

* Pulsed: pulse duration = 300 Ils, duty cycle = 1.5% 
** I V BE I decreases by typo I: 2.3 mV 1°C I with increasing of temperature 
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B0663 
SILICON HOMETAXIAL NPN 

PRELIMINARY DATA 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 663 Is a single diffused "hometaxial" silicon NPN transistor in Jedec TO-220 A 
plastic case. 

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

ABSOLUTE MAXIMUM RATINGS 

VeEV (sus) 
VeEo (sus) 
VEeo 

Collector-emitter voltage (VeE = -1.5 V) 

Collector-emitter voltage (Ie = 0) 

Emitter-base voltage. (Ie = 0) 

Ie Collector current 

Ie Base current 
Ptot Total power dissipation at T amb ::0=; 25 °C 

at Tcase::O=; 25°C 
Tstg Storage temperature 

T, Junction temperature 

MECHANICAL DATA 

Collector .connected to tab 

Supersedes issue dated 3/74 73 

60 V 
45 V 

5 V 
10 A 

4 A 
1.8 W 
75 W 

-65 to 150 °C 
150 DC 

Dimensions In mm 

2/75 
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THERMAL DATA 

Rth j.ease Thermal resistance junction-case 
Rth j.amb Thermal resistance junction-ambient 

max 
max 

1.67 °C/W 

70 °C/W 

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

Parameter Test conditions 

ICEV Collector cutoff 
cu rrent (V BE = -1.5 V) VCE = 40V 

I.:EO Collector cutoff 
current (IB = 0) VCE = 30V 

lEBO Emitter cutoff 
current (lc = 0) VEB = 5V 

VCEV(sus)* Collector-emitter 
voltage (VBE = -1.5 V) Ic = 100mA 

V CEO(sus) * Collector-emitter 
sustaining voltage 
(IB := 0) Ie = 200mA 

VCE(s.t)* Collector-emitter 
saturation voltage Ie =4A IB = 0.8A 

VBE * Base-emitter voltage Ic =4A VCE = 4 V 

hFE* DC current gain Ic =2A VCE = 2 V 
Ic = 0.5 A VCE = 4 V 
Ie =4A VCE = 4 V 

I'slb ** Second breakdown 
collector current VcE =20V 

* POised: pulse duration = 300 itS, duty cycle = 1.5% 
** Pulsed: 0.5 s non repetitive pulse 
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Min. Typ. Max. Unit 

5 mA 

5 mA 

1 mA 

60 V 

45 V 

1 V 

1.7 V 

20 -
25 250 -
10 -

1.8 A 
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SILICON EPITAXIAl- BASE NPN 

MEDIUM POWER DARLINGTONS 

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

PRELIMINARY DATA 

The BO 675A, BO 677, BO 677A, BO 679, BO 679A and BO 681 are silicon epitaxial-base 
NPN power transistors in monolithic Darlington configuration in Jedec TO-126 plastic 
package, intended for use in medium power linear and switching applications. 
The complementary PNP types are respectively the BO 676A, BO 678, BO 678A, BO 680, 
BO 680A and BO 682. 

ABSOLUTE MAXIMUM RATINGS BO 675A B0677 B0679 B0681 
BO 677A BO 679A 

VC80 Collector-base voltage (IE = 0) 45 V 60 V 80 V 100 V 
VCEO Collector-emitter voltage (18 = 0) 1§V 60 V 80 V 100 Y-...,.-
VE80 Emitter-base voltage (Ic = 0) 5V 
Ic Collector current 4A 
ICM Collector peak current (repetitive) 6A 
18 Base cu rrent 100 rnA 
Ptot Total power dissipation at T case .;;; 25°C 40W 
Tstg Storage temperature -55 to 150 °C 
Tj Junction temperature 150 °C 

MECHANICAL DATA Dimensions in mm 

Accessories available: lock washer NR026E, insulating bL,lsh DF02A 
Torque on nut: min.4 kgcm: max, 6 kgcm. 

(1) Within this region the croSS-'$8Ct~n of the lead.~ is u.nco~trolied .. , 
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···'80.615"'80617· 
80 677A80679 
80 619 A :10 681 

THERMAL DATA 

Rth J-case Thermal resistance junction-case 
Rth j-amb Thermal resistance junction-ambient 

max 3.12 °C/W 
max 100 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBo Collector cutoff 
current (I E = 0) for BO 675A VCB = 45V 200 I1A 

for BO 677/677A V CB = 60V 200 I1A 
for BO 679/679A V CB = 80V 200 I1A 
for BO 681 VcB =100V 200 I1A 

ICEO Collector cutoff 
cu rrent (I B = 0) for BO 675A V CE= 22V 500 I1A 

for BO 677/677A VCE= 30V 500 I1A 
for BO 679/679A V CE= 40V 500 I1A 
for BO 681 V CE= 50V 500 I1A 

IEB·O Emitter cutoff 
current (Ic = 0) VEB= 5V 2 rnA 

V CEO (sus) * Collector-em itter Ic = 50 rnA 
V sustaining voltage for BO 675A 45 

(lB=O) for BO 677 /677 A 60 V 
for BO 679/679A 80 V 
for BO 681 100 V 

V CE (sat) * Collector-emitter 
saturation voltage for BO 677/679/681 

Ic = 1.5A IB = 30 rnA 2.5 V 
for BO 675A/677 A/679A 
Ic = 2A IB = 40 rnA 2.8 V 

VBE Base-em itter voltage for BO 677 /679/681 
Ic = 1.5A V CE= 3V 2.5 V 
for BO 675A/677 A/679A 
Ic = 2A V CE= 3V 2.5 V 

hFE * DC current gain for BO 677/679/681 
Ic = 1.5A V CE= 3V 750 -
for BO 675A/677 A/679A 
Ic= 2A V CE= 3V 750 -

hfe Small signal current 
gain Ic = 1.5A V CE= 3V 

f = 1 MHz 1 

* Pulsed: pulse duration = 300 I1S, duty cycle = 1.5% 
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SILICON EPITAXIAl- BASE PNP 

MEDIUM POWER DARLINGTONS 

DO 676 A DO 678 
DO 678 A DO 680 
DO 680 A DO 682 

PRELIMINARY DATA 

The BO 676A, BO 678, BO 678A, BO 680, BD 680A and BD 682 are silicon epitaxial-base 
PNP power transistors in monolithic Darlington configuration in Jedec TO-126 plastic 
package, intended for use in medium power linear and switching applications. 
The complementary NPN types are respectively the BD 675A, BD 677, BD 677A, BD 679, 
BD 679A and BD 681. 

ABSOLUTE MAXIMUM RATINGS BO 676A BD 678 B0680 B0682 
BO 678A B0680A 

VC80 Collector-base voltage {I E = 0) -45 V -60 V -80 V -100 V 
VCEO Collector-emitter voltage (1 8 = 0) ....::..45 V -60 V -80 V -100 V ......... 
VE80 Emitter-base voltage (lc = 0) -5 V 

Ic Collector current -4 A 

ICM Collector peak current (repetitive) -6 A 

18 Base current -100 mA 
Ptot Total power dissipation at T case~ 25°C 40W 
Tstg Storage temperature -55 to 150°C 
Tj Junction temperature 150°C 

MECHANICAL DATA Dimensions in mm 

Accessories available: lock washttr NR026E, insulating bu::.h OF'02A 
Torque on nut: min. 4 kgcm; max, 6 kgcm, 

81 2/75 

I 



',. 'i"';;Y!~"'" <' ,'"'y::~:.,"~><,-,:.:,"/;,,~; /',<;:~(.:'.'" ,." 

G:~i~'D67$i;~"BD':618' i,,', 
'?eO 678 A 80680 ,. 
~>80 680A: 80682'" 

THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.12 
100 

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

Parameter Test conditions Min. Typ. Max. 

Icso Collector cutoff 
current (IE = 0) for BO 676A Vcs= -45V -200 

for BO 678/678A V cs= -60V -200 
for BO 680/680A V cs= -80V -200 
for BO 682 Vcs=-100V -200 

ICED Collector cutoff 
current (Is = 0) for BO 676A V CE= -22V -500 

for BO 678/678AV CE= -30V -500 
for BO 680/680AVCE= -40V -500 
for BO 682 V CE= -50V -500 

IESO Emitter cutoff current V ES= -5V -2 
(Ic =0) 

V CEO (sus) * Collector-em itter Ic = -50 mA 
sustaining voltage for BO 676A -45 
(Is = 0) for BO 678/678A -60 

for BO 680/680A -80 
for BO 682 -100 

VCE(sat) * Collector-emitter 
saturation voltage for BO 678/680/682 

Ic = -1.5A IB = -30 mA -2.5 
for BO 676A/678A/680A 
Ic = -2A IB = -40 mA -2.8 

VSE Base-emitter voltage for BO 678/680/682 
Ic =-1.5A VcE=-3V -2.5 
for BO 676A/678A/680A 
Ic = -2A VCE= -3V -2.5 

hFE * DC current gain for BO 678/680/682 
Ic = -1.5A V~E= -3V 750 
for BO 676A/678A 680A 
Ic =-2A VCE= -3V 750 

hfe Small signal current 
gain Ic = -1.5A VCE=-3V 

f= 1 MHz 1 

* Pulsed: pulse duration = 300 fJ.s, duty cycle = 1.5% 
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SILICON EPITAXIAL-BASE NPN 

BOX 53 
BOX 53A 
BOX 53B 
BOX 53C 

PRELIMINARY DATA 

POWER DARLINGTONS 

The BDX 53, BDX 53A, BDX 53B and BDX 53C are silicon epitaxial-base NPN transistors 
in monolithic Darlington configuration in Jedec TO-220 A plastic package, intended for 

use in hammer drivers, audio ampl ifiers and other medium power I inear and switching 
appl ications. 
The complementary PNP types are respectively the BDX 54, BDX 54A, BDX 54B and 
BDX 54C. 

ABSOLUTE MAXIMUM RATINGS 

VCSO Collector-base voltage (I E= 0) 
VCEO Collector-emitter voltage (Is= 0) 
V ESO Emitter-base voltage (Ic= 0) 

Ic Collector current 

ICM Collector peak current (repetitive) 

Is Base cu rrent 
Ptot Total power dissipation at Tease ~ 25°C 
Tstg Storage temperatu re 
Tj Junction temperature 

MECHANICAL DATA 

Col/ector connected to tab 
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BOX 53 BDX 53A BOX 53B BOX 53C 

45 V 60 V 80 V 100 V 

~5V 60V 80 V 100V 
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BOX 53 
BOX 53A 
BoX53B 
BOX 53C 

THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 2.0B 
max 70 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBo Collector cutoff 
current (I E = 0) . for BOX 53 VCB = 45V 200 p.A 

for BOX 53A VCB = 60V 200 p.A 
for BOX 53B VCB = BOV 200 p.A 
for BOX 53C VCB = 100V 200 p.A 

ICED Collector cutoff 
current (I B= 0) for BOX 53 VCE= 22V 500 p.A 

for BOX 53A VCE = 30V 500 p.A 
for BOX 53B VCE= 40V 500 p.A 
for BOX 53C VCE= 50V 500 p.A 

lEBo Emitter cutoff 
current (Ic= 0) V EB= 5V 2 rnA 

V CEO (sus{ Collector-emitter 
sustaining voltage 

Ic = 100 rnA 
for BOX 53 45 V 

(I B =0) for BOX 53A 60 V 
for BOX 53B BO V 
for BOX 53C 100 V 

VCE(sat) * Collector-emitter 
satu ration voltage Ic =3A IB = 12mA 2 V 

VBE(Sat) * Base-emitter 
saturation voltage Ic =3A . IB = 12 mA 2.5 V 

hFE * OC current gain Ic =3A VcE=3V 750 -

VF Parallel-diode 
forward voltage IF =3A 1.B V 

IF=BA 2.5 V 

* Pulsed: pulse duration = 300 p.s, duty cycle = 1.5% 
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Mounting arrangement for VERSAWATT transistors 
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SILICON EPITAXIAL-BASE PNP 

POWER DARLINGTONS 

BOX 54 
BOX 54A 
BOX 54B 
BOX 54C 

PRELIMINARY DATA 

The BDX 54, BDX 54A, BDX 54B and BDX 54C are silicon epitaxial-base PNP transistors 
in monolithic Darlington configuration in Jedec TO-220 A plastic package, intended for 
use in hammer drivers, audio amplifiers and other medium power linear and switching 
appl icati ons. 
The complementary NPN types are respectively the BOX 53, BOX 53A, BOX 53B and 
BOX 53C. 

ABSOLUTE MAXIMUM RATINGS 

Vcso Collector-base voltage (I E= 0) 
VCEO Collector-emitter voltage (Is= 0) 
V ESO Emitter-base voltage (lc= 0) 

Ic Collector current 

ICM Collector peak current (repetitive) 

Is Base current 
Ptot Total power dissipation at T case .;;;; 25°C 
Tstg Storage temperature 
Tj Junction temperature 

MECHANICAL DATA 

Collector connected to tab 
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TO-220 AB 
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BOX 54 BOX54A BOX 54B BOX 54C 

-45 V -60 V -80 V -100 V 
-45 V -60 V -80 V -100 V - ....... 

-5V 
-8A 

-12 A 
-0.2 A 
60W 

-55 to 150°C 
150°C 

Dimensions in mm 

TO-220 AA 
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THERMAL DATA 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 2.08 
max 70 

°C/W 
°C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff 
current (I E= 0) for BOX 54 Vcs= -45V -200 J1.A 

for BOX 54A Vcs= -60V -200 J1.A 
for BOX 54B Vcs= -80V -200 J1.A 
for BOX 54C Vcs= -100V -200 p.A 

IcEo Collector cutoff 
current (ls= 0) for BOX 54 VCE= -22V -500 J1.A 

for BOX 54A VCE= -30V -500 p.A 
for BOX 54B VCE= -40V -500 J1.A 
for BOX 54C VCE= -50V -500 J1.A 

IEso Emitter cutoff 
current (lc= 0) VES= -5V -2 mA 

V CEO (sust Collector-emitter Ic = -100 mA 
sustaining voltage for BOX 54 -45 V 
(ls= 0) for BOX 54A -60 V 

for BOX 54B -80 V 
for BOX 54C -100 V 

VCE(satt Collector-em itter 
saturation voltage Ic =-3A Is= -12 mA -2 V 

VSE(sat) * Base-emitter 
saturation voltage Ic =-3A Is= -12 mA -2.5 V 

hFE * DC current gain Ic =-3A VCE=-3V 750 -

VF Parallel-diode 
forward voltage IF =-3A -1.8 V 

IF =-8A -2.5 V 

* Pulsed: pulse duration = 300 p.s, duty cycle = 1.5% 
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Mounting arrangement lor VERSAWATT transistors 

TO 220AB TO 220AB TO 220AA 
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SILICON HOMETAXIAL * NPN 
BOX 70 to 75 
2N609a to 6103 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 
The BOX 70/2N 609a, BOX 71/2N 6099, BOX 72/2N 6100, BOX 73/2N 6101, BOX 74/ 
2N 6102 and BOX 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). 

ABSOLUTE MAXIMUM RATINGS 

Vcao Collector-base voltage (IE = 0) 

VCER (sus) Collector-emitter voltage (RaE"'" 100 tl) 

VCEO (sus) 

VEao 

Ie 

Collector-emitter voltage (Ia = 0) 
Emitter-base voltage (Ie = 0) 

Collector current 

la Base current 

P tat Total power dissipation at Tamb "'" 25 ac 
at Tease"'" 25 ac 

Tstg Storage temperature 

Ti Junction temperature 

MECHANICAL DATA 

Collector connected to tab 

.1.~~ 
jMi5_.. i-

TO-220 AB 

Supersedes issue dated 2/73 97 

I BOX 701 BOX 721 BOX 74 
BOX 71 BOX 73 BOX 75 

70V aD v 45V 
65 V 75V 45V 

60V 70V 40V 

av av 5V 

10A 10A 16A 
--~-

4A 

1.aW 

75W 

-65 to 150°C 

150 aC 

Dimensions in mm 

TO-220 AA 
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BOX 70 to 75 
2N609S to 6103 

THERMAL DATA 

Rth i-case Thermal resistance junction-case 

Rth J-amb Thermal resistance junction-ambient 

max 1.67 °C!W 

max 70 °C!W 

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

Parameter Test conditions Min. Typ. Max. Unit 

·I CEV Collector cutoff 
current (VSE = -1.5 V) for BOX 70-71 

VCE = 65 V 2 rnA 
VCE = 65 V .Tease = 150°C 10 rnA 

for BOX 72-73 
VCE = 75 V 2 rnA 
VCE = 75 V Tease = 150°C 10 rnA 

for BOX 74-75 
VCE = 40V 2 rnA 
VCE = 40 V Tease = 150°C 10 rnA 

ICEO Collector cutoff 
current (lB = 0) for BOX 70-71 

VCE = 50 V 2 rnA 

for BOX 72-73 
VCE = 60 V 2 rnA 

for BOX 74-75 
VCE = 30V 2 rnA 

lEBO Emitter cotoff 
current (lc = 0) for BOX 70-71-72-73 

VEB = 8 V 1 rnA 

for BOX 74-75 
VEB = 5 V 1 rnA 

V CER (susJ 'Collector-emitter 
voltage (RBE = 100 Q) Ic = 200 rnA 

for BOX 70-71 65 V 

for BOX 72-73 75 V 

for BOX 74-75 45 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VCEO:SUS) 'Collector-emitter 
voltage (lB = 0) Ic = 200 mA 

for BOX 70-71 

for BOX 72-73 

for BOX 74-75 

VCE(sat) • Collector-emitter 
saturation voltage for BOX 70-71-72-73 

Ic = 10A 'B = 2A 
for BOX 74-75 

Ic = 16A Is = 3.2A 

VBE . Base-emitter voltage for BOX 70-71 
Ic =4A VCE = 4 V 
for BOX 72-73 
Ic =5A VCE = 4 V 
for BOX 74-75 
Ie =8A VCE = 4 V 

hFE 
. DC current gain for BOX 70-71 

Ie =4A VCE = 4 V 
Ie = 10A VCE = 4 V 
for BOX 72-73 
Ie =5A VeE = 4 V 
Ic =10A VCE = 4 V 
for BOX 74-75 
Ie =8A VeE = 4 V 
Ie =16A VCE = 4 V 

hie Small signal 
current gain Ie = 500 mA VeE = 4 V 

f = 1 kHz 
f = 100 kHz 

• Pulsed: pulse duration = 300 itS, duty factor = 1.5 '% 
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BOX 70 to 75 
2N6098 to 6103 

Min. Typ. Max. Unit 

60 V 

70 V 

40 V 

-
2.5 V 

2.5 V 

1.7 V 

1.7 V 

1.7 V 

20 80 -
5 -

20 80 -
5 -

15 60 -
5 -

15 -
8 28 -

I 



BOX 70 to 75 
2N609a to 6103 

Safe operating areas (for BQ.X 70-71-72-73 only) 
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BOX 70 to 75 
2N609a to 6103 

Safe operating areas (for BOX 74-75 only) 
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BOX 70 to 75 
2N6098 to 6103 

Typical DC transconductance 
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Typical DC current gain 
(for BOX 74-i'S only) 
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BOX 70 to 75 
2N609a to 6103 

Typical transition frequency 
(for BOX 70-71-72-73 only) 
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BOX 70 to 75 
2N609S to 6103 

Power rating chart 
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BSS 44 
SILICON PLANAR PNP 

PRELIMINARY DATA 

HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) -65 V 
V CEO Collector-emitter voltage (I B = 0) -60 V 
VEBO Emitter-base voltage (Ic = 0) -6 V 
Ic Collector current -5 A 
Ptot Total power dissipation at Tamb ,,;;;; 25°C 0.87 W 

at T case ,,;;;; 25°C 5 W 
Tstg Storage temperatu re -55 to 200 °C 
T j Junction temperature 200 °C 

MECHANICAL DATA Dimensions in mm 

(sim.to TO-39) 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

35 
200 

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

Parameter Test conditions Min. Typ. Max. 

ICEs Collector cutoff 
current (V SE= 0) VCE= -60V -0.5 

V(SR)CSO Collector-base 
breakdown voltage Ic =-1 rnA -65 

V CEO (sus) * Collector-emitter 
sustaining voltage 
(Is = 0) 

Ic = -50 rnA -60 

V (SR)Eso*Emitter-base 
breakdown voltage 
(lc = 0) 

IE = -1 rnA -6 

V CE(sat) * Collector-emitter 
saturation voltage Ic = -0.5A Is= -50 rnA -0.1 

Ic = -5A Is= -0.5A -0.4 -1 

VSE(sat)* Base-em itter 
saturation voltage Ic = -0.5A Is= -50 rnA -0.8 

Ic = -5A Is= -0.5A -1.25 -1.6 

hFE * DC current gain Ic = -0.5A VCE= -2V 30 
Ic = -2A VCE= -2V 40 70 
Ic = -5A VCE = -2V 45 

fT Transition frequency Ic = -0.5A VCE = -5V 80 

Ccso Collector-base 
capacitance IE = 0 Vcs= -10V 

f = 1 MHz 100 

ton Turn-on time Ic = -0.5A ISl= -50 rnA 0.08 

toft Turn-off time Ic = -0.5A 
lSI = -ls2= -50 rnA 0.45 

* Pulsed: pulse duration = 300 IlS, duty cycle = 1 % 
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°C/W 
°C/W 

Unit 

!J.A 

V 

V 

V 

V 
V 

V 
V 

-
-
-

MHz 

pF 

Ils 

!J.s 



SILICON PLANAR NPN 

HIGH VOLTAGE SWITCH 

BSW 67 
BSW 68 

PRELIMINARY DATA 

The SSW 67 and SSW 68 are silicon planar epitaxial NPN transistors in Jedec TO-39 
metal case. They are intended for high voltage inductive load switching application. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

Ic 
ICM 

Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Collector current 
Collector peak current (repetitive) 
Total power dissipation at Tamb :;;;; 45°C 

Tease:;;;; 25°C 
Tease :;;;; 100°C 

Storage temperature 
Junction temperature 

MECHANICAL DATA 
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SSW 67 SSW 68 

120 V 150 V 
120 V 150 V -------1.5 A 

2A 
0.7W 
5W 

2.85 W 
-55 to 200°C 

200 °C 

Dimensions in mm 

{sim, to TO.:.a9) 

2/75 . 
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THERMAL DATA 

Rth j-caSe 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

35 °C/W 
220 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff 
current for BSW 67 
(IE = 0) Vcs= 60V 100 nA 

Vcs= 60V T case= 150°C 50 JlA 
for BSW 68 
Vcs= 75V 100 nA 

Vcs= 75V T case= 150°C 50 JlA 

V(SR)CSO Collector-base 
breakdown voltage Ic = 100 J,J.A 

for BSW 67 120 V 
for BSW 68 150 V 

VCEO(SUS; Collector-emitter 
sustaining voltage Ic = 100 rnA 
(Is = 0) for BSW 67 120 V 

for BSW 68 150 V 

V(SR)ESO Emitter-base 
breakdown voltage IE = 100 JlA 6 V 
(lc = 0) 

V CE(sat~ Collector-emitter 
saturation voltage Ic=O.lA Is = O.OlA 0.15 V 

Ic =0.5A Is =0.05A 0.5 V 
Ic = lA Is = 0.15A 1 V 

VSE* Base-emitter voltage Ic = O.lA Is = O.OlA 0.9 V 
Ic =0.5A Is =0.05A 1.1 V 
Ic = lA Is = 0.15A 1.2 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE* DC current gain Ic =O.lA VCE = 5V 
Ic =0.5A VCE = 5V 
Ic = lA VCE = 5V 

fT Transition frequency Ic = 100 mA VCE =20V 

CCBO Collector-base 
capacitance IE =0 VCB = 10V 

f = 1 MHz 

ton Turn-on time Ic =0.5A IBI = 0.05A 

toft Turn-off time Ic =0.5A 
IBl= -IB2 =0.05A 

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

BSW 67 
BSW 68 

Min. Typ. Max. Unit 

40 -

30 -
15 -

80 MHz 

35 pF 

0.5 JlS 

1 p,s 

Typical DC current gain Typical collector-emitter saturation 
voltage 
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BSW.61.; 
.· .. ~.BSW··',68"·,· 

Power rating chart 
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BU100A 
SILICON PLANAR NPN 

TV HORIZONTAL DEFLECTION OUTPUT TRANSISTOR 

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

It is used in high voltage power applications. 

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) 

VCEO Collector-emitter voltage (lB = 0) 

VEBO Emitter-base voltage (Ic = 0) 

Ie Collector current 

Ptat Total power dissipation at Tease"'" 25 ac 
at Tease"'" 100 ac 

T"g Storage temperature 

Tj Junction temperature 

MECHANICAL DATA 

c 

b /e 

~ 
II> d m m 
C") C") 

<D 

4.2 
4.0 

Supersedes issue dated 2173 111 

E 
o 
N .... 

150 V 

100 V 

5 V 

10 A 

62 W 

25 W 

-55 to 150 ac 
150 ac 

Dimensions in mm 

8.7m .. 11.7 

1.7 maK 

C-005311 

(sim. to TO-3) 
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BU ,100A 

THERMAL DATA 

Rth j-case Thermal resistance junction-case max 2 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 2S °C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (IE = 0) VCB = 100V 100 itA 

VCB = 100 V Tamb = 100°C 1 mA 

V(BRlcBo"Collector-base 
breakdown voltage 
(IE = 0) Ic = 1 mA 1S0 V 

V(BRICEO"Collector-emitter 
breakdown voltage 
(lB = 0) Ic = SOmA 100 V 

V(BRIEBO" Emitter-base 
breakdown voltage 
(lc = 0) IE = 1 mA S V 

VCE (satl" Collector-emitter 
saturation voltage Ic =1A 'B = 0.1 A 0.1 V 

Ic =SA 'B = O.SA 0.3 1.S V 

VBE (satl" Base-emitter 
saturation voltage Ic ='1 A 'B = 0.1 A 0.8S V 

Ic =SA 'B = a_SA 1.1 1.S V 

hFE" DC current gain Ic = O.SA VCE = S V 20 100 -
Ic =2A VCE = S V 20 90 -
Ic =SA VCE = S V 40 -

fT Transition frequency Ic = O.SA VCE = S V 100 MHz 

CCBO Collector-base 
capacitance 'E =0 VCB = 10 V 80 pF 

ton Turn-on time Ic =SA 'B1 = O.SA O.S 1 itS 

t f Fall time Ic =SA 
IS1 = -IB2 = a_SA 0.4 1 itS 

• Pulsed: pulse duration = 30014s, duty factor = 1% 
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BU 125 
SILICON PLANAR NPN 

HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) 

VCEO Collector-emitter voltage (lB = 0) 

VEBO Emitter-base voltage (lc = 0) 

Ic Collector current 

Ptot Total power dissipation at Tamb "'" 25 °C 

Tstg Storage temperature 

T j Junction temperature 

MECHANICAL DATA 

at Tamb "'" 45 °C 
at Tease"'" 25°C 

1.13 

130 V 

60 V 

5 V 

5 A 
0.8 W 

0.7 W 

7 W 
-55 to 150 °C 

200 °C 

Dimensions in mm 

(sim. to TO-39) 

2/73 
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BU 125 

THERMAL DATA 

Rth j-case Thermal resistance junction-case 

Rth j-amb Thermal resistance junction-ambient 

max 

max 
25 °C/W 

220 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (IE = 0) VCB = 100V 0.02 10 itA 

V(BRICBO'Collector-base 
breakdown voltage 
(IE = 0) Ic = 1 rnA 130 V 

V(BR)CEs'Collector-emitter 
breakdown voltage 
(VBE = 0) Ic = 1 rnA 130 V 

V (BRlCEO 'Collector-err. itter 
breakdown voltage 
(lB = 0) Ic =50mA 60 V . 

V(BRIEBO'Emitter-base 
breakdown voltage 
(lc = 0) IE = 1 rnA 5 V 

VCE (sat)' Collector-emitter 
satu ration voltage Ic =1A IB = 0.1 A 0.1 0.2 V 

Ic =5A IB = 0.5A 0.4 1 V 

VBE (sat)' Base-emitter 
saturation voltage Ic =1A IB = 0.1 A 0.8 1 V 

Ic =5A IB = 0.5A 1.3 1.6 V 

hFE' DC current gain Ic = 0.1 A VCE = 2 V 40 170 -
Ic =5A VCE = 2 V 15 70 -

fr Transition frequency Ic = 0.5A VCE = 5 V 100 MHz 

CCBO Collector-base 
capacitance IE =0 VCB = 10 V 80 pF 

toil Turn-off time Ic =5A 
IBI = -IB2 =0.5 A 0.65 itS 

• Pulsed: pulse duration = 300 itS, duty factor = 1% 
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BU 125 

Typical collector-emitter saturation 
voltage 
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'BU 125S 
SILICON PLANAR NPN 

PRELIMINARY DATA 

HIGH VOLTAGE POWER AMPLIFIER 

The BU 125 S is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case. It is 
intended for vertical output amplifier in the deflection systems of television receivers and for 
general purpose applications. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEV 

VCEO(SUS) 
VEBO 

Ic 
ICM 

IB 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (V BE = -1.5V) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (repetitive) 
Base cu rrent 
Total power dissipation at Tamb " 25°C 

at Tease" 75°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

117 

250 V 
250 V 
150 V 

6 V 
1.5 A 

2 A 
0.5 A 

1 W 
5 W 

-55 to 200°C 
200 °C 

Dimensions in mm 

Wm,tbT9~39) 
.'~,:>;~::;·~i<"h ., 
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THERMAL DATA 

Rth j-case Thermal resistance junction-case max 25 °C/W 
Rth j-amb Thermal resistance junction-ambient max 175 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBo Collector cutoff 
current (IE = 0) VCB= 200V 10 J1.A 

lEBO Emitter cutoff current VEB = 6V 1 mA 
(lc = 0) 

V CEO (sus) * Collector-emitter 
sustaining voltage Ic =20 mA 150 V 
(lB = 0) 

VCE (sat) Collector-emitter 
saturation voltage Ie = 500 mA IB = 50 mA 0.3 1.5 V 

hFE DC current gain Ie =5 mA VCE= 10V 30 -

* Ic = 250 mA VCE= 3V 30 60 -

fT Transition frequency le=100mA VCE= 10V 15 MHz 

CeBo Collector-base 
capacitance IE =0 VeB = 10V 

f = 1 MHz 35 pF 

* Pulsed: pulse duration = 300 J1.s, duty cycle = 1.5% 
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BU 125S 

Typical application circuit 
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SILICON EPITAXIAL NPN 

HORIZONTAL TV DEFLECTORS 

BU 406 
BU 407 

PRELIMINARY DATA 

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

ABSOLUTE MAXIMUM RATINGS 

V CBO 

VCEV 

-+ VCEO 

VEBO 

Ic 
ICM 

-+ ICM 

IB 
Ptet 

Tstg 

Tj 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (V BE = -1.5V) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (repetitive) 
Collector peak current (t = 10 ms) 
Base current 
Total power dissipation at T case .;;;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

Collector connected to tab 

• TO-220 AB 

Supersedes issue dated 9/74 121 

BU 406 BU 407 

400 V 330 V 
400 V 330 V 
~ 

200 V 
6V 
7A 

10 A 
15 A 
4A 

60W 
-55 to 150°C 

150 °C 

Dimensions in mm 

3/75 
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THERMAL DATA 

Rth j-case Thermal resistance junction-case max 2.08 °e/w 
Rth j-amb Thermal resistance junction-ambient max 70 °C/W 

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

Parameter Test conditions 

ICES * Collector cutoff current for BU 406 VcE =400V 
(V BE = 0) for BU 407 VcE=330V 

ICES Collector cutoff current VCE = 300V 
(V BE = 0) VCE = 300V Tease = 1 oooe 

lEBO Emitter cutoff current VEB =6V 
(lc = 0) 

VCE(sat) * Collector-em itter 
saturation voltage Ic =5A IB = 0.5A 

VBE(Sat) * Base-emitter saturation 
voltage Ic =5A IB = 0.5A 

toft ** Turn-off time Ic =5A IB = 0.5A 

fT Transition frequency Ic =0.5A VCE = 10V 

I sIb Second breakdown 
collector current VCE=40V t = 10 ms 

* Pulsed: pulse duration = 300 p.s, duty cycle = 1.5% 
* * See test ci rcuit 
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Min. Typ. Max. Unit 

15 mA 
15 mA 

100 p.A 
1 inA 

1 mA 

1 V 

1.2 V 

0.75 p.s 

10 MHz 

4 A 
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SWITCHING TIMES 

Test circuit (fall, storage and turn-ofhimel 

SYNC. 
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IF 
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100 
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TO SCOPE CC .... M~I 1ft) 

S-OI~5 
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T2 EHT transformer Manufacture" ARCO type 249.065/035 
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Turn-off time 
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Turn-off tlrne Is the time tor the- collector current Ie 
to docreli.stt to IOOmA after the collector to emitter 
voltage VeE has rilvn 3V Into Its flvback excursion 
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APPLICATION INFORMATION 

BU 406 
BU 407 

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

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

"b~ II HV 

" r------JI" 
II 

~~-~----~--~~~:' 

" I lie " " I "'e AUlOlIAAY TURNS 

L-____ -.--'c . 
T2(Slh h.lrmonlc) 

*NI=125 lurns _ 0.3mn; N2=251urns _ O.6rrm; GAp-o.l2mnj CORE-19115118rnn: TYPE 3EI 

BU 407-application circuit for 12" to 17"-110°-20 mm neck picture tubes 
(driver supply voltage = 10_8V) 

"b~ It HV 
II 

r:--------"II. 

II 

r------.-----~------r-----....,~:: 
II 
I lie II 

II 
I "'e AUIIIUARY TURNS 

II 

L---!I--""'!C 
UUlh harmonlcl 

·'o.ay 
*NIIII: 90 turn. _ 0.3nm; NZ:r30lurns _ 0.6rrm; GAP-G.12 nm; CORE-19-S,,8nm: TYPE lEI 

127 

I 



~~;;;'-'.':;;::'~;' 

:;:BIJ'406 . 
BU4Ql' 

APPLICATION INFORMATION (continued) 

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

'. 

+25V 

270 
Jl au ,o7 

11r---~ 
"~ r----.Jl" 

" 
r---~---'-~--+~-~,:: 

" , 
:lc 

,:~AUJCILIAAY L-o TURNS 

L.-I--..-JIC 

. +mev 
*NI=125 turns _ 0.3","; N2=25lurns ~ 0.6","; OAPIZO.12.nm; CORE=19I1SIlS'mni TYPE 3EI 
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BUY 18S 
SILICON PLANAR NPN 

FAST SWITCHING HIGH VOLTAGE POWER 

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

ABSOLUTE MAXIMUM RATINGS 

VC80 Collector-base voltage (IE = 0) 
VCEO Collector-emitter voltage (1 8 = 0) 
VE80 Emitter-base voltage (Ic = 0) 

Ic Collector cu rrent 

ICM Collector peak current (repetitive) 

ICM Collector peak current (t ..; 10 ms) 

18 Base current 
Ptot Total power dissipation at T case ..; 75°C 
Tstg Storage temperature 
Tj Junction temperature 

MECHANI.CAL DATA 

.]--b 
• 
~I d ..... ..... 

I '---,-+--,<. 

Z6.2"" 

c 

e 

4.2 
4.0 
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400 V 
200 V 

6 V 
7 A 

10 A 
15 A 
4 A 

50 W 
-55 to 175 °C 

175 °C 

Dimensions in mm 

8.7 .... 11.7 

s .. 

2/75 
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THERMAL DATA 

Rth j-case Thermal resistance junction-case max 2 °C/W 

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

Parameter Test conditions 

ICBo Collector cutoff 
current (I E = 0) VCB = 200V 

VCB = 200V Tamb = 100°C 

V(BR)CBO *Collector-base 
breakdown voltage 
(IE = 0) 

Ic = 5mA 

V (BR)EBO * Emitter-base 
IE = 1 mA breakdown voltage 

(lc = 0) 

V CEO (sust Collector-emitter 
Ic = 20 mA sustaining voltage 

(I B =0) 

V CE(sat) * Collector-emitter 
satu ration voltage Ic =5A IB = 0.5A 

Ic =7A IB = 0.7A 

VBE(sat). * Base-emitter 
saturation voltage Ic =5A IB = 0.5A 

Ic =7A IB = 0.7A 

hFE * DC current gain Ic = 1A VCE = 5V 

fT Transition frequency Ic =0.5 VCE = 10V 

CCBO Collector-base 
capacitance IE =0 VCB = 50V 

f = 1 MHz 

ton Turn-on time Ic = 5A IB1 =0:5A 

toff Turn-off time Ie =5A 
IBI = -IB2= 0.5A 

I sib ** Second breakdown 
collector current VCE = 40V 

* Pulsed: pulse duration = 300 /J.s, duty cycle = 1 % 
** Pulsed: 1 s, non repetitive pulse 
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Min. Typ. Max. Unit 

10 fJ.A 
2 mA 

400 V 

6 V 

200 V 

1 V 
0.6 V 

1.4 V 
1.2 1.6 V 

20 40 -

50 MHz 

55 pF 

1 fJ.s 

0.3 1 /J.s 

1 A 



BUY 18S 

Safe operating areas 
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SILICON PLANAR NPN 

HIGH VOLTAGE, HIGH CURRENT SWITCH 

BUY 47 
BUY 48 

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

ABSOLUTE MAXIMUM RATINGS 

Vceo Col/ector-base voltage (IE = 0) 

VCEO Col/ector-emitter voltage (/e = 0) 

Emitter-base voltage (Ie = 0) 

Col/ector current 

Col/ector peak current (repetitive) 

Total power dissipation at Tomb <; 25°C 

at Tcase <; 25°C 

Storage temperature 

Junction temperature 

MECHANICAL DATA 

Supersedes issue dated 2/73 133 

I BUY 47 I BUY 48 

150 V I 200 V 

120 V 170 V 
~ 

6V 

7A 

10A 

1W 

7W 

-55 to 200°C 

200°C 

Dimensions in mm 

(sim. to TO-39) 

3/75 
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BUY 47 
BUY 48 

THERMAL DATA 

Rth j-case Thermal resistance junction-case 

Rth j-amb Thermal resistance junction-ambient 

max 

max 
25 °C/W 

175 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

Icao Collector cutoff 
current (IE =: 0) for BUY 47 

Vca =: BOV 10 j.tA 

Vca =: BOV Tamb =:125 OC 1 mA 

for BUY 48 

VCB =: 100V 10 j.tA 
VCB =: 100V Tamb =:125°C 1 mA 

V (BR)CBO" Collector-base 
breakdown voltage Ic =: 1 mA 
(IE =: 0) for BUY 47 150 V 

for BUY 48 200 V 

V (BR)CEO " Collector-emitter 
breakdown voltage Ic =: 20 mA 
(la =: 0) for BUY 47 120 V 

for BUY 48 170 V 

V (aR)EBO " Emitter-base 
breakdown voltage IE =: 1 mA 6 V 
(Ic =: 0) 

VCE (sat)" Collector-emitter 
saturation voltage Ic = 0.5 A la =: SOmA 0.1 V 

Ic = 2A IB =: 0.2 A 0.2 0.45 V 
Ic = SA IB = 0.5 A 0.55 1 V 
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ELECTRICAL CHARACTERISTICS (continued) 

BUY 47 
BUY 48 

Parameter Test conditions Min. Typ. Max. Unit 

VaE (sat; Base-emitter 
saturation voltage Ic = 0.5 A la = SO rnA 

Ic = 2A la =0.2A 
Ic = SA la =0.5A 

DC current gain Ic = 50 rnA V CE = 5 V 
Ic = O.S A V CE = S V 40 
Ic = 2 A VCE = S V 40 
Ic=SA VCE = SV 15 

Transition frequency Ic = 100 rnA VCE = 10 V 

Ccao Collector-base 
capacitance Vca = 50 V 

Turn-on time Ic = SA lal = 0.5 A 

Turn-off time Ic = SA 
lal = -la2 = O.SA 

• Pulsed: pulse duration = 300 I1S, duty factor = 1 % 
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BUY 498 
SILICON PLANAR NPN 

PRELIMINARY DATA 

HIGH VOLTAGE, MEDIUM CURRENT SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) 250 V 
VCEO Collector-emitter voltage (lB = 0) 200 V 
VEBO Emitter-base voltage (Ie = 0) 6 V 

Ie Collector current 1.5 A 

ICM Collector peak current (repetitive) 2 A 
Ptot Total power dissipation at Tamb .;;;; 25°C 1 W 

at T case .;;;; 75°C 7 W 
Tstg Storage temperature -55 to 200 °C 
Tj Junction temperature 200 °C 

MECHANICAL DATA Dimensions in mm 

. (si()1 .. toTO~39) 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

18 
17S 

ELECTRICAL CHARACTERISTICS (Tam~ = 2S °C unless otherwise specified) 

Parameter Test conditions 

ICBo Collector cutoff 
current (IE = 0) VCB = 200V 

VCB = 200V Tamb = 1S0 °C 

V(BR)CBO Collector-base 
breakdown voltage Ic = 100 IlA 
(IE = 0) 

V CEO (sus) * Collector-emitter 
sustaining voltage 
(lB = 0) 

Ic =20mA 

V (BR) EBO * Em itter-base 
breakdown voltage 
(lc = 0) . 

IE = 1 mA 

VCE(sat)* Collector-em itter 
saturation voltage Ic = O.SA IB= SO mA 

. VBE(sat)* Base-emitter 
saturation voltage Ic = O.SA IB= SO mA 

hFE * DC current gain Ic =20mA 
Ic = O.SA 

VCE = SV 
VCE= SV 

fT Transition frequency Ic = 100mA VCE = 10V 

CCBO Collector-base 
capacitance IE =0 VCB = 10V 

f = 1 MHz 

ton Turn-on time Ic = O.SA IB1 =SOmA 

toff Turn-off time Ic - O.SA 
IBI = -IB2= SO mA 

I sIb ** Second breakdown 
collector current VCE = SOV 

* Pulsed: pulse duration = 300 IlS, duty cycle = 1 % 
** Pulsed: 1s, non repetitive pulse 
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Min. Typ. Max. 
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SO 
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BUY 68 
SILICON' PLANAR NPN 

HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 

The BUY 68 is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case. 
It is used for high-current switching applications and in power amplifiers. The BUY 68 
is available in 3 hFE gain bands. 

ABSOLUTE MAXIMUM RATINGS 

Vceo Collector-base voltage (IE = 0) 100 V 

VeER Collector-emitter voltage (ReE :::: 10 n) 80 V 

VCEO Collector-emitter voltage (Ie = 0) 60 V 

VEeo Emitter-base voltage. (lc = 0) 6 V 

Ic Collector current 5 A 
Ptot Total power dissipation at Tamb :::: 25°C 0.8 W 

at Tease:::: 25°C 7 W 
Tstg Storage temperature -55 to 200 °C 

T j Junction temperature 200 °C 

MECHANICAL DATA Dimensions in mm 

(sim. to TO-39) 

Supersedes issue dated 2/73 139 3/75 



BUY 68 

THERMAL DATA 

Rth j.case Thermal resistance junction-case 
Rth j.amb Thermal resistance junction-ambient 

max 
max 

25 °C/W 
220 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff 
current (IE = 0) VCB = 60V 1 itA 

V(BRlCBO'Collector-base 
breakdown voltage 
(IE = 0) Ie = 1 mA 100 V 

V(6RlCEO 'Collector-emitter 
breakdown voltage 
(16 = 0) Ie = 50mA 60 V 

V CER( sus) • Co lIecto r-em itter 
sustaining voltage 
(R6E = iOn) Ic = 50mA 80 V 

V(6RlE6O'Emitter-base 
breakdown voltage 
(lc = 0) IE = 1 mA 6 V 

VCE (sat)' Collector-emitter 
saturation voltage Ic =2A IB = 0.2 A 0.2 0.6 V 

Ic =5A 16 = 0.5A 0.4 1 V 

VeE (satl' Base-emitter 
saturation voltage Ic =2A 16 = 0.2A 1 1.3 V 

Ic =5A Ie = 0.5 A 1.2 1.6 V 
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BUY 68 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE' DC current gain Ic = 0.1 A VCE = 1 V 40 130 -
Group 6 40 70 -
Group 10 63 110 -
Group 16 100 170 -

Ic =1A VCE = 1 V 40 130 250 -
Group 6 40 70 100 -
Group 10 63 110 160 -
Group 16 100 170 250 -

fT Transition frequency Ic = 0.5A VCE = 5 V 50 100 MHz 

CCBO Collector-base 
capacitance IE =0 VCB = 10 V 40 80 pF 

ton Turn-on time Ic =5A IBI = 0.5A 0.1 0.35 !-IS 

toll Turn-off time Ic =5A 
IBI = -I B2 = 0.5A 0.55 0.75 !-IS 

• Pulsed: pulse duration = 300 !-IS, duty factor = 1% 

Typical DC current gain Typical collector-emitter saturation 
voltage 
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BUY 68 
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SILICON HOMETAXIAl* NPN 
2N 3055 

BOX 10 

POWER LINEAR AND SWITCHING APPLICATIONS 

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

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

ABSOLUTE MAXIMUM RATINGS 

Vceo Collector-base voltage (IE = 0) 
VCEV (sus) Collector-emitter voltage (VeE = -1.5 V) 

VCER (sus) Collector-emitter voltage (ReE ~ 100 Q) 

VCEO (sus) Collector-emitter voltage (Ie = 0) 
VEeo Emitter-base voltage (lc = 0) 
Ic Collector current 

Ie Base current 

Ptot Total power dissipation at Tc ~ 25 °C 

Ts Storage temperature 
Tj Junction temperature 

MECHANICAL DATA 

Collector connected to case 

Supersedes issue dated 2/73 143 

E 
0 
N .... 

100 V 

90 V 
70 V 

60 V 

7 V 

15 A 

7 A 

117 W 

-65 to 200 °C 
200 °C 

Dimensions in mm 

small 11.7 
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2N 3055 
BOX ·10 

THERMAL DATA 

Thermal resistance junction-case max 1.5 °C/W 

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

Parameter Test co'ndltions 

ICEV Collector cutoff VCE = 100 V 
current (VSE = -1.5 V) VCE = 100V Tc = 150 °C 

ICEO Collector cutoff 
current (Is = 0) VCE = 30V 

IESO Emitter cutoff 
current (Ie = 0) VES = 7V 

V CEV(,U'>' Collector-emitter 
voltage (VSE = -1.5 V) Ic = 100 rnA 

V CER (,u,j Collector-emitter 
voltage (RSE = 100 Q ) Ic = 200mA 

V CEO(,u,j Collector-emitter 
voltage (Is = 0) Ic = 200 rnA 

VCE(,atj Collector-emitter Ic =4A 18 =400mA 
saturation voltage Ie = 10A Is =3.3A 

VSE 
. Base-emitter voltage Ic =4A VCE = 4 V 

hFE 
. DC current gain Gr. 4 Ic = 500 mA V CE = 4 V 

Gr. 5 Ic = 500 rnA V CE = 4 V 
Gr. 6 Ic = 500 rnA V CE = 4 V 
Gr. 7 Ic = 500 rnA V CE = 4 V 

Ic =4A VCE = 4 V 
Ic = 10A VCE = 4 V 

h" ,JhFE2 Matched pair Ic = 500 rnA V CE = 4 V 

fT Transition frequency Ic =1A VCE = 4 V 

1,Ib 
.. Second breakdown 

collector current VCE = 60V 

• Pulsed: pulse duration = 300 jJ.S, duty factor = 1.5 % 
Pulsed: 1 s, non repetitive pulse 
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Min. Typ. Max. Unit 

5 mA 
30 mA 

0.7 mA 

1 mA 

90 V 

70 V 

60 V 

1 V 
3 V 

1.5 V 

20 50 -
35 75 -
60 145 -

120 250 -
20 70 -
5 -

1.6 -

800 kHz 

1.95 A 



Safe operating areas 

IC 
(A) B 

6 

4 

·FOR 

2N 3055 
BOX 10 

G -1504 

SINGLE NON REPETITIVE PULSE 

IC MAX (CONTINUOUS) PULSE OPERATION 
..... 30 

2 

10 
50 J.I S " " """-

'" I'-. I'-. ~ " 
j.JS 

~00,u S 

" ~ 1 ms 
" , 

100' 

" ms" " ~ ~ 

8 

6 

DC OPERATION ::\. \ 7-

~ ./' 
4 

Is/b LIMITED 

2 

, , 
VCEO MAX = 60 V--.. 

2 4 6 B 2 4 6 B 

10 VCE (V) 
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60 

40 

20 

F?ot. 
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10 

2N 3055 
BOX 10 

Typical DC current gain 
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Thermal-cycle rating chart 
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Reverse-bias second breakdown 
characteristics 

G-01611 Ie 
INDUCTANCE(U-200 ~H 

~'OOO) 
1~P.~ 

l- I ~") 
1~P. (Raj 

\-I11l (RaE=IOO 0) 

\-lIN. (R ,,=10 0) 

VaE (V) -4 -3 -2 -I 

VeER 

(V) 

70 

65 

60 

55 

Collector-emitter breakdown 
voltage 

rllill 
1111 111111 

" 
R'EC33' 
(n) I 
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(A) 

oos G- 111 

100 10' 10' 10' 10' RaE (n) 



2N 3055C 
SILICON HOMETAXIAL * NPN 

POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N3055C is a single diffused "hometaxial" silicon NPN transistor in Jedec TO-3 metal 
case. It is useful for power switching circuits, series and shunt regulator output stages and 
high fidelity amplifiers. 
Designed to assure freedom from second breakdown at maximum ratings. 

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

ABSOLUTE MAXIMUM RATINGS 

V CBO 

VCEV (sus) 
V CEO (sus) 
VEBO 

Ic 
Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE := 0) 
Collector-emitter voltage (V SE = -1.5V) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base cu rrent 
Total power dissipation at Tease ~.25 °C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

147 

.Ii. tom .. 
c~ooosn 

80 V 
70 V 
60 V 

7 V 
15 A 

7 A 
117 W 

-65 to 200 °C 
200 °C 

Dimensions in mm 

(sim.toTO,..~) 

2/75 

I 



THERMAL DATA 

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

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

Parameter Test conditions 

ICEV Collector cutoff 
current (VBE = -1.5V) VCE = 80V 

VCE = 80V Tease=:: 150°C 

ICEO Collector cutoff 
current (I B = 0) VCE = 30V 

lEBO Emitter cutoff 
current (lc = 0) VEB = 7V 

V CEV (sus) * Collector-emitter 
voltage (VBE = -1.5V) Ic = 100 mA 

VCEO(SUS)* Collector-emitter 
voltage (IB = 0) Ie = 200 mA 

V CE(sat)* Collector-emitter 
saturation voltage Ic =4A IB = 400mA 

VBE * Base-emitter voltage Ie =4A VCE=4V 

hFE * DC current gain Ic = 500 mA VCE = 4V 
Ic =2A VCE = 2V 
Ic =4A VCE = 4V 

fT Transition frequency Ie =lA VCE = 4V 

'SIb 
** Second breakdown 

collector current VCE=:: 60V 

* Pulsed: pulse duration = 300 /J.S, duty cycle =:: 1.5% 
** Pulsed: ls, non repetitive pulse 
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Min. Typ. Max. Unit 

5 mA 
30 mA 

0.7 rnA 

1 mA 

70 V 

60 V 

1.1 V 

1.5 V 

20 250 -
20 160 -
12 -

800 kHz 

1.95 A 



Safe operating areas 

IC 
(A) B 

6 
-FOR 

2N 3055C 

G -1504 

SINGLE NON REPETITIVE PULSE 

2 
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10 VCE (V) 
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Typical DC current gain 
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Reverse-bias, second breakdown 
characteristics 
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Thermal-cycle rating chart 
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SILICON HOMETAXIAL * NPN 
2M 3055U 

BOX 60 

HIGH CURRENT, HIGH POWER APPLICATIONS 

The 2N 3055U/BDX 60 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· th~ base region has homogeneous 
resistivity silicon material in the axial direction (emitter-to-collector). 

ABSOLUTE MAXIMUM RATINGS 

Vceo Collector-base voltage (IE = 0) 100 V 

VCEV(SUS) Collector-emitter voltage (VBE = -1.5 V) 90 V 

~ VCER (sus) Collector-emitter voltage (ReE ..;; 100 Q) 80 V 

~ VCEO(sus) Collector-emitter voltage (Ie = 0) 70 V 

VEeo Emitter-base voltage (lc = 0) 7 V 

I * C Collector current 15 A 

Ie Base cu rrent 7 A 

Ptot Total power dissipation at Tc ..;; 25° C 150 W 

Tstg Storage temperature -65 to 200 °C 

Tj Junction temperature 200 °C 

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

MECHANICAL DATA 

Collector connected to case 

b 

~ 
II) 

d en en 
'" '" ~ 

Supersedes issue dated 3/73 

c 

e 

4.2 
.. ~Q. 
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~ 
o 
N 
.g. 

Dimensions in mm 

8max 11.7 

1/ 1.0 m" 
... t-0006/1 

(sim. to TO-3) 

3/75 
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2N 3055U 
BOIBO 

THERMAL DATA 

Thermal resistance junction-case max 1.17 °C/W 

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

Parameter Test conditions 

ICEV Collector cutoff 
current (VSE = -1.5 V) VCE = 100 V 

IESO Emitter cutoff 
current (lc = 0) VES = 7V 

VCEV (sust Collector-emitter 
voltage (VBe = -1.5 V) Ic = 100 mA 

VCER(SUS~ Collector-emitter 
voltage (RSE = 100 Q) Ic = 200mA 

VCEO (sus) Collector-emitter 
voltage (Is = 0) Ic = 200mA 

VCE(sat) Collector-emitter 
saturation voltage. Ic =4A Is = 0.4 A 

Ic =BA Is = 1.6A 

Ic = 15A Is =3A 

VSE 
. Base··emitter voltage Ic =4A VCE = 4 V 

VSE (sat) Base-emitter 
saturation voltage Ic =4A Is = 0.4 A 

Ic =BA Is = 1.6A 

Ic = 15A Is =3A 

hFE 
. DC current gain Ic = 0.5A VCE = 4 V 

Ic =5A VCE = 4 V 
Ic =BA VCE = 4 V 

hFE /hFE2 Matched pair Ic = 0.5A VCE = 4 V 

fr Transition frequency Ic =1A VCE = 4 V 

IsJb 
.. Second breakdown 

collector current VCE = 70 V 

• Pulsed: pulse duration = 300 ~LS, duty factor = 1.5 % 
Pulsed: 1s, non repetitive pulse 
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Min. Typ. Max. Unit 

5 mA 

1 rnA 

90 V 

BO V 

70 V 

0.5 V 
1.5 V 

4 V 

1.2 V 

1.6 V 
3 V 

5.5 V 

30 250 -
20 70 -
10 -

1.6 -
O.B MHz 

2.14 A 



Safe operating areas 

IC 
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2M 3055U 
BOX 60 
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2M 3055U 
BOX 60 

Typical DC transconductance 
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VCE=4V 
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Typical DC current gain 
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(A) 
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0,6 

0,4 
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'T 
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0,5 

o 

Typical input characteristics 
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Collector-emitter breakdown 
voltage 

G-0715n 

III 1111 
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213055U 
BOX 60 

Reverse-bias second breakdown 
characteristics 

G 01611 Ie -
INDUCTANCE eLl-200 H 
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MltI. \RB?\OOO) 

MltI. \R,,=\OO) 

VB' (V) -4 -3 -2 -1 

I 





SILICON HOMETAXIAl* NPN 

HIGH POWER HIGH VOLTAGE APPLICATIONS 

2N 3442/801 11 
2N 4347/801 12 

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

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

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) 

VCEV(sus) Collector-emitter voltage (VSE = -1.5 V) 

~ VCER (sus) Collector-emitter voltage (RSE -< 1000) 

VCEO(SUS) Collector-emitter voltage (Is = 0) 

VEBO Emitter-base voltage (lc = 0) 

Ic Collector current 

Collector peak current (repetitive) 

Base current 

Total power dissipation at To «;; 25°C for 2N 3442 

for 2N 4347 

Storage temperature 

Junction temperature 

MECHANICAL DATA 

2N 4347 2N 3442 

140 V 160 V 

140 V 160 V 

130 V 150 V 

120V 140 V 
~. 

7V 

10 A 

15A 

7A 

117 W 

100W 

-65 to 200°C 

200°C 

Dimensions in mm 

Collector connected to case 
10.9 emax 11.7 

c 

b e 

E 
Ln 

d en en 
M M u:i 

26.2-" 1.0 max 

t-0006/1 

(sim. to TO-3) 

Supersedes issue dated 2/73 157 3/75 



2N 3442/801 11 
2N 4347/801 12 

THERMAL DATA 

Thermal resistance junction-case for 2N 3442 

for 2N 4347 

max 

max 

1.5 °C/W 

1.75°C/W 

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

Paramet~r Test conditions Min. Typ. Max. Unit 

ICBO Collector 'cutoff 
cu rrent (IE = 0) VCB = 140 V 1 rnA 
(for 2N 3442 only) 

ICEV Collector cutoff for 2N 3442 
current (VBE = -1.5 V) VCE = 140 V 1 rnA 

VCE = 140V Tc = 150°C 10 rnA 
for 2N 4347 
VCE = 120 V 2 rnA 
VCE = 120 V Tc = 150°C 10 rnA 

lEBO Emitter cutoff 
current (Ic = 0) VEB = 7V 5 rnA 

V CEV (sus) Collector-emitter 
voltage (VBE = -1.5V) Ic = 100 rnA 

for 2N 3442 160 V 
for 2N 4347 140 V 

V CER (sus) Collector-emitter 
voltage (RBE = 100 Q) Ic = 100 rnA 

for 2N 3442 150 V 
for 2N 4347 130 V 

V CEO(su,) Collector-emitter 
voltage (lB = 0) Ic = 200 rnA 

for 2N 3442 140 V 
for 2N 4347 120 V 

VCE(,at) Collector-emitter for 2N 3442 
saturation voltage Ic =3A IB = 0.3A 1 V 

for 2N 4347 

Ic = 2A IB = 0.2A 1 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VBE 
. Base-emitter voltage for 2N 3442 

Ie =3A VeE = 4 V 

for 2N 4347 

Ie =2A VeE = 4 V 

hFE 
. DC current gain for 2N 3442 

Gr. 4 Ie = 0.5A VeE = 4V 
Gr. 5 Ie = 0.5 A VeE = 4 V 
Gr. 6 Ie = 0.5A VeE = 4 V 
Gr. 7 Ie = 0.5A VeE = 4 V 

Ie =3A VeE = 4 V 

for 2N 4347 

Ie =2A VeE = 4 V 

h,./hFE2 Matched pair Ie = 0.5 A \leE = 4 V 
(for 2N 3442 only) 

Islb 
.. Second breakdown 

collector current VeE = 78 V for 2N 3442 

VeE = 67V for 2N 4347 

• Pulsed: pulse duration = 30 I1S, duty factor = 1.5 % 
•• Pulsed: 1s, non repetitive pulse 
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2N 3442/801 n 
2N 4347/801 12 

Min. Typ. Max. Unit 

1.7 V 

2 V 

20 50 -
35 75 -
60 145 -

120 250 -
20 70 -

20 70 -

1.6 -

1.5 A 
1.5 A 

I 



2M 3442/80111 
2M 4347/80112 

Safe operating areas (for 2N 3442 only) 
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Typical DC transconductance 

I, 
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2N 3442/801 11 
2N 4347/801 12 

Reverse-bias second breakdown 
characteristics 
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SILICON HOMETAXIAl* NPN 

HIGH CURRENT POWER APPLICATIONS 

40251 
BOX 13 

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

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

ABSOLUTE MAXIMUM RATINGS 

VeBo Collector-base voltage (Ie = 0) 

Veev (sus) Collector-emitter voltage (VBE = -1.5 V) 

Veeo (su,) Collector-emitter voltage (lB = 0) 
Veso Emitter-base voltage (Ie = 0) 

Ie Collector current 
Is Base current 

P,o, Total power dissipation at Tc";:; 25 °C 

T, Storage temperature 

Tj Junction temperature 

MECHANICAL DATA 

Collector connected to case 

c 

e 

~ 
Ll1 
cri d 
'" '" 

Supersedes issue dated 2/73 163 

E 
0 
N .... 

50 V 

50 V 

40 V 

5 V 

15 A 

7 A 

117 W 
-65 to 200 °C 

200 °C 

Dimensions in mm 

emax 11.7 

- -I S .... 

_ ........ 

II .. tom" 
II C-OOOBI1 

(sim. to TO-3) 

3/75 
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40251 
BOX 13 

THERMAL DATA 

Thermal resistance junction-case max 1.5 °C/W 

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

Parameter Test conditions 

ICEV Collector cutoff 
current (VBE = -1.5 V) VCE = 40V 

VCE = 40V Tc = 150°C 

lEBO Emitter cutoff 
current (Ic = 0) VEB = 5 V 

VCBO . Collector-base 
voltage (IE = 0) Ic = 100mA 

V CEV· (sus)Collector-emitter 
voltage (VBE = -1.5 V) Ic = 100 rnA 

V CEO· (sus) Collector-emitter 
voltage (IB = 0) Ic = 200 rnA 

VCE (sat)· Collector-emitter 
saturation voltage Ic = SA IB = O.SA 

VBE 
. Base-emitter voltage Ic =SA VCE = 4 V 

hFE • DC current gain Gr. 4 Ic = 500 rnA VCE = 4 V 
Gr. 5 Ic = 500 rnA VCE = 4 V 
Gr. 6 Ic = 500 rnA VCE = 4 V 
Gr. 7 Ie = 500 rnA VCE = 4 V 

Ic =SA VCE = 4 V 

hFE/hFE2 Matched pair Ic = 500 rnA VCE = 4 V 

fr Transition frequency Ic =1A VCE = 4 V 

Islq 
.. Second breakdown 

collector current VCE = 39 V 

• Pulsed: pulse duration = 300 IlS, duty factor = 1.5% 
•• Pulsed: 1s, non repetitive pulse 
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Min. Typ. Max. Unit 

2 rnA 
10 rnA 

10 rnA 

50 V 

50 V 

40 V 

1.5 V 

2.2 V 

20 50 -
35 75 -
60 145 -

120 250 -
15 60 -

1.6 -
0.5 MHz 

3 A 



ACCESSORIES AND MOUNTING INSTRUCTIONS I 
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SOI-9 

ACCESSORY ASSEMBLY NUMBER MECH. 

UNI-COOE MATERIAL DATA 

TYPE Q.ty KIT 1 KIT 2 Page 

CHEESE HEAD M4x14 
STEEl 

SCREWS NR 0210 NICKEL 

SLOTTED 
UNI 242 PLATED 

MICA 

WASHER 
DF05A OF05A MICA 175 

INSULATING 
DF 03B OF 03B NYLON 174 

BUSHES 

STEEL 

WASHERS NR024A NICKEL 177 

PLATED 

LOCK STEEL 

NR026B 4UNI3703 NICKEL 
WASHERS PLATED 

HEXAGQN 
STEEL 

NR 0220 M4 UNI 5590 NICKEL. 
NUTS PLATED 

BRASS TIN 
SOLDER LUG NR 023A 176 

PLATED 

~ 5_0328/1 
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o 
o 

10-3 

t 
ACCESSORY ASSEMBLY NUMBER \ ~ "rcC~H~E!ES~E~H~E~A~D~~~~---r~~--i-------~~~~~~ 

'----I SCREWS 

~ SLOTTED 

TYPE 

~MICA 

WASHER 

NYLON 174 

STEEL 
2 NR024 A NICKEL 177 

PLATED 

STEEL 
2 NR 026B 4 UNI 3703 NICKEL 

PLATED 

STEEL 

4 NR 0220 M4 UNI 5590 NICKEL 
PLATED 

1 NR 023 A 
BRASS TIN 

I I I 
P LATEO 

176 

I I I ~
~ • ~ SOLDER LUG 

~ 170S_O~375/I~~I--L---~---~---J~~IJ 

® 

167 

I 



TO·66 

t 
o 

\ 

ACCESSORY 

TYPE Q.ty 

\ CHEESE HE.AD 

"--- SCREWS 2 

ASSEMBLY NUMBER 

NR 021 C 

KITI KIT2 

SLOTTED 

~MICA 
WASHER 

1 DF31 CTA DF31 CTA 

INSULATING 

UNI-CODE 

M3x14 

UNI 242 

MECH. 

MATERIAL DATA 

STEEL 

NICKEL 
PLATED 

MICA 

Page 

175 

NYLON 174 

~ 
2 DF03C DF031' 

/:=L:_~_S_:_:_:_S __ -1_2 __ t-N_R_0_24 __ B __ +-______ -+ ________ +-~_~c_EK_~_~ __ -+_1_77-1 
.- PLATED 

lOCK STEEL 

I~ 2 NR026A 3UNI3703 NICKEL 

@@Oa:/WASHERSPlATED 
HEXAGON STEEL 

4 NR 022C M3 UNI 5590 NICKEL 
NUTS PLATED 

f--.------+_-+~----+_------f__----_+------+_~ 

~ BRASS TIN 
----~I"'" ~ SOLDER LUG 1 NR 023 B 

-"" PLATED 

.~ ~o e::> '-------.-l--------'-------~-~ 
~ 5-0376" 

176 

168 



ACCESSORY ASSEMBLY 

TYPE Q.ly KIT 1 

CHEESE HEAD 

SCREW NR 021C 

.SLOTTED 

LOCK 
NR 02SE 

WASHER 

INSULATING 

BU·SHE 
DF02A 

WASHER NR024 B 

LOCK 
NR 02SA 

WASHER 

HEXAGON 
NR022C 

NUT 

HEAT SINK 
max 2 mm 

5-0340/1 
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NUMBER 

KIT 2 

OF 02A 

10-126 
(801-32) 

MECK 
UNI-CODE MATERIAL DATA 

Page 

M3x14 STEEL 

UNI 242 
NICKEL 
PLATED 

STEEL C72 

UNI 3545 
177 

MICA 174 

STEEL 

NICKEL 177 

PLATED 

STEEL 

3UNI 3703 NICKEL 

PLATED 

STEEL 

M3 UNI5590 NICKEL 

PLATED 

I 



10-220AA 

~ 
... -

ACCESSORY ASSEMBLY NUMBER MECH. 
UNI-CODE MATERIAL DATA 

TYPE Q.ly KIT 1 KIT 2 Page 

CHEESE HEAD M3x14 STEEL 

SCREW 1 NR 021 C NICKEL 

SLOTTED UNI242 PLATED 

RECTANGULAR STEEL 

WASHER 
1 NR 231 CTA NICKEL 178 

PLATED 

'~ MICA 

.WASHER 
1 DFI03 CTB DF103CTB MICA 176 

HEAT SINK @O 
max 2mm 

INSULATING 
DF03 C DF03C 

~ 
1 NYLON 174 

BUSHE 

STEEL 

WASHER 1 NR 024B NICKEL 177 
PLATED 

LOCK 
STEEL 

1 NR 026A 3UNI3703 NICKEL 

~ 
WASHER PLATED 

STEEL 
HEXAGON 2 NR 022 C M3 UNI 5590 NICKEL 
NUTS PLATED 

BRASS TIN 
,~ SOLDER LUG 1 NR 023 B 176 

PLATED 

e> 

170 



HEAT SINK 
max 2mm 

ACCESSORY 

\~ TYPE Q.ty 

CHEESE HEAD 

~ 
SCREW 1 

SLOTTED 

INSULATING 
1 

BUSHE 

'~ MICA 

WASHER 1 

? 
WASHER 1 

LOCK 
1 

WASHER 

HEXAGON :/ 2 
NUTS 

,~ SOLDER LUG 1 

t:' 
5_1114 

171 

ASSEMBLY 

KIT 1 

NR 021 C 

OF 030 

OF 103 CTB 

NR024 B 

NR 026 A 

NR 022C 

NR023 B 

10·220AA 

NUMBER MECH. 

UNI-CODE MATERIAL DATA 

KIT 2 Page 

M3x14 
STEEL 

NICKEL 
UNI242 PLATED 

OF 03 0 NYLON 174 

OF 103 CTB MICA 176 

STEEL 

NICKEL 177 

PLATED 

STEEL 

3 UNI 3703 NICKEL 

PLATED 

STEEL 

M3 UNI 5590 NICKEL 

PLATED 

BRASS TIN 
176 

PLATED I 



. TO-220A8 

ACCE ASSEMBLY NUMBER 

UNI-CODE MATERIAL 
TYPE KIT 1 KIT 2 

M3x14 
STEEL 

SCREW NR 021 C NICKEL 

SLOTTED UNI242 PLATED 

STEEL 

NICKEL 178 

PLATED 

MICA 
DF103 CTB OF 103 CTB MICA 176 

OF 03C OF 03C 
BUSHE 

NYLON 174 

STEEL 

WASHER NR024 B NICKEL 177 

PLATED 

LOCK STEEL 

NR 026A 3703 NICKEL 
WASHER PLATED 

HEXAGON 
STEEL 

NR 022C NICKEL 
NUTS PLATED 

BRASS TIN 
NR 023 B 176 

PLATED 

~ 5.0360/' 

172 



TO-220AB 

, 
@ 

ACCESSORY ASSEMBLY NUMBER MECK 
UNI -CODE MATERIAL DATA 

TYPE Q.ty KIT 1 KIT 2 
Poo. ----

CHEESE HEAD 
M3x14 STEEL 

SCREWS 1 N R 021 C NICKEL 

SLOTTED 
UNI 242 

PLATED 

INSULATING 
1 DF 03 D 

BUSHING 
DF 03 D NYLON 174 

I~ MICA 
1 DF 103 CTB DF 103 CTB MICA 176 

INSULATOR 

METAL STEEL 

1 NR 024 B NICKEL 177 
WASHER 

PLATED 

LOCK 
STEEL 

1 NR 026 A 3 UNI 3703 NICKEL 
WASHER 

PLATED 

HEXAGON 
STEEL 

2 NR 022 C M3UNI5590 NICKEL 
HEAT SINK rry 
max 2 mm \;;;;;;;,I 

NUTS 
PLATED 

BRASS TIN 
SOLDER LUG 1 NR 023 B 176 

PLATED 

5-0389/1 

173 



ACCESSORIES 

OF 02A 

A-0025 

MATERIAL 

MICA 

OF 03 

.. 

~ I ,!. CII ~-
TYPE MATERIAL a b c d e f NOTE 

DF03 B Nylon B max 4.1 5.6 1.1 max 1.6 
---------- -

DF03 C Nylon 8 max 3.1 4·1 1.1 max 1.6 ---- -- -
DF03 D Nylon. S.Smax 3.1 3.88 1.8 1.2 -

174 



ACCESSORIES 

OF 05A 

33.6 

to -1 
d to 
N 

~~ 
.11. 1.25 

A-00l4/t 

TYPE MATERIAL NOTE 

OF 05 A MlcaA5TM D3S1-57T(VS) -

OF 31 eTA 

34 

24.4 

I '" 0 0 
N ui 

~~ 
.11. 1.15 

MATERIAL NOTE 

Mica A5TM 0351-51 T (V5) 

175 



ACCESSORIES 

DF 103 CTB R=2 

:'8_.~ ~-
14.8 

22 

11 0.,0 

~ 
A-002S/1 

MATERIAL 

MICA 

NR 023 

18 

'12.5 

2.5 

TYPE MATERIAL .p NOTE 

NR 023 A Brass Tin plated 4.2 

NR 023 B .. .. 3.2 

176 



ACCESSORIES 

NR 024 

A-0027 

TYPE MATERIAL a b c I NOTE 

NR 024A Steel nickel plated 4.10 ~_11_ 
NR 0248 .. .. " 3,10 5,3 1 ------

NR 026 E 

~i 
01 

o 
I 

A-0022 

MATERIAL: Steel nickel plated 

177 



ACCESSORIES 

NR 231 CTA 

~-J-a 
~~-G
~I lL ~ 1.6 

A-0023/1 

495320 CT 2 

42 

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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FINITO DI STAMPARE 
IL 12 MARZO 1975 

dalle officine Grafiche Garzanti Editore s.p.a. 






