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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic com -
ponents, subassemblies and materials; it is made up of three series of handbooks each
comprising several parts.

ELECTRON TUBES BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS RED
COMPONENTS AND MATERIALS GREEN

The several parts contain all pertinent data available at the time of publication, and each
is revised and reissued periodically.

Where ratings or specifications differ fromthose published in the preceding edition they
are pointed out by arrows. Where application information is given it is advisory and does
not form part of the product specification. ’

If you need confirmation that the published data about any of our products are the latest
available, please contact our representative. He is at your service and will be glad to
answer your inquiries.

This information is furnished for guidance, and with no guarantee as to its accuracy or
completeness; its publication.conveys no licence under any patent or other right, nor
does the publisher assume liability for any consequence of its use; specifications and
availability of goods mentioned in it are subject to change without notice: it is not to be
reproduced in any way, in whole or in part without the written consent of the publisher.

Decembexr 1972



ELECTRON TUBES (BLUE SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1a

Part 1b

Part 2

Part 3

Part 4
Part 5a
Part 5b

Part 6

Part 7

Part 8

Transmitting tubes for communication

December 1975

and Tubes for r.f. heating Types PE05/25 - TBW15/125

Transmitting tubes for communication
Tubes for r.f. heating
Amplifier circuit assemblies

Microwave products
Communication magnetrons
Magnetrons for microwave heating

Klystrons
Travelling-wave tubes

Special Quality tubes;
Miscellaneous devices

Receiving tubes
Cathode-ray tubes
Camera tubes; Image intensifier tubes

Products for nuclear technology

Channel electron multipliers
Geiger-Mueller tubes

January 1976

May 1976

Diodes

Triodes

T-R Switches

Microwave semiconductor devices
Isolators - circulators

January 1975

March 1975
April 1975
May 1975

July 1975

Neutron tubes

N.B. Photomultiplier tubes and Photodiodes will be issued in Part 9

Gas-filled tubes

Voltage stabilizing and reference tubes
Counter, selector, and indicator tubes

Trigger tubes
Switching diodes

TV Picture tubes

June 1976

August 1975

Thyratrons

Ignitrons

Industrial rectifying tubes
High-voltage rectifying tubes

October 1975



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

This series consists of t

Part 1a

Part 1b

Part 2
Part 3

Part 4a

Part 4b

Part 5

Part 6

Rectifier diodes, thyristors, triacs
Rectifier diodes

Voltage regulator diodes (> 1,5 W)
Transient suppressor diodes

Diodes

Small signal germanium diodes
Small signal silicon diodes
Special diodes

Low-frequency transistors
Hithfrequency and switching transistors

Special semiconductors

Transmitting transistors
Microwave devices
Field-effect transistors

Devices for optoelectronics

Photosensitive diodes and transistors
Light emitting diodes
Photocouplers

Linear integrated circuits

Digital integrated circuits

LOCMOS HE family
GZ family

he following parts, issued on the dates indicated.

March 1976
Rectifier stacks
Thyristors
Triacs
October 1975

Voltage regulator diodes (< 1,5 W)
Voltage reference diodes
Tuner diodes

December 1975
April 1976

June 1976

Dual transistors
Microminiature devices for
thick- and thin-film circuits

December 1974

Infrared sensitive devices
Photoconductive devices

March 1975

May 1976

June 1976



This series consists of the following parts

Part 1

Part 2a

Part 2b

Part 3

Part 4a

Part 4b
Part5

Part 6

Part 7

Part 8
Part 9

Part 10

Functional units, input/output devices,
Peripheral devices

High noise immuinity logic FZ/30-Series

Circuit blocks 40-Series and CSA70
Counter modules 50-Series
NORDbits 60-Series,' 61-Series

Resistors °

Fixed resistors

Variable resistors

Voltage dependent resistors (VDR)
Light dependent resistors (LDR)

Capacitors

Electrolytic and solid capacitors
Paper capacitors and film capacitors

Radio, Audio, Television

FM tuners

Loudspeakers

Television tuners and aerial input
assemblies

Soft ferrites

Ferrites for radio, audio and television

Beads and chokes

Piezoelectric ceramics, Permanent magnet materials

Ferrite core memory products

Ferroxcube memory cores
Matrix planes and stacks

Electric motors and accessories.

Small synchronous motors
Stepper motors

Circuit blocks

Circuit blocks 100 kHz-Series
Circuit blocks 1-Series
Circuit blocks 10-Series

Variable mains transformers
Piezoelectric quartz devices

Connectors

March 1976

COMPONENTS AND MATERIALS (GREEN SERIES)

, issued on the dates indicated.

November 1975

Circuit blocks 90-Series
Input/output devices
Hybrid integrated circuits
Peripheral devices

February 1976

Negative temperature coefficient
thermistors (NTC)

Positive temperature coefficient
thermistors (PTC)

Test switches

April 1976

Ceramic capacitors
Variable capacitors

February 1975

Components for black and white
television
Components for colour television

April 1975

Ferroxcube potcores and square cores
Ferroxcube transformer cores

May 1975
July 1975

Core memory systems

September 1975

Miniature direct current motors

September 1971

Circuit blocks for ferrite core |
memory drive

July 1975
March 1976

November 1975
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TYPE DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE

FOR SEMICONDUCTOR DEVICES
This type designation code applies to discrete devices and tomultiple devices 1)

The type designation consists of:

TWO LETTERS FOLLOWED BY A SERIAL NUMBER

The first letter gives an indication of the material

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

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

C Material with a band gap of 1.3 eV and more, such as gallium arsenide
D Material with a band gap of less than 0.6 eV, such as indium antimonide

R Compound material as employed in Hall generators and photoconductive
cells

Lya multiple device is definedas a combination of similaror dissimilar active
devices, contained in a common encapsulation that cannot be dismantled, and
of which all electrodes of the individual devicesare accessible from the out-
side.

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

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




TYPE DESIGNATION

The second letter indicates primarily the main application respectively
main application and construction if a further differentiation is essential

A Detection diode, switching diode, mixer diode

Variable capacitance diode

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

Power transistor for a.f. applications (Rgy j-mb < 15 OC/W)
Tunnel diode

Transistor for h.f. applications (R¢h j-mb > 15 °Cc/w)

Multiple of dissimilar devices (see note on page 1); Miscellaneous

Magnetic sensitive diode; Field probe

A~ T QT m g Q

Hall generator inan open magnetic circuit, e.g. magnetogram or signal
probe

-

Power transistor for h.f. applications (Rth j-mb < 15 °C/W)

£

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

Photocoupler

Radiation sensitive device 1y

Radiation generating device

o Uz

Electrically triggered controlling and switching device having a break-
down characteristic (Reh j-mb > 15 °C/W)

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

wn

Electrically, or by means of light, triggered controlling and switching
power device having a breakdown characteristic (Rgh j-mb < 15 0C/W) 1)

—

Power transistor for switching applications (Rth j-mb < 15 °C/W)
Multiplier diode, e.g. varactor, step recovery diode

Rectifying diode, booster diode, efficiency diode 1

N = = C

Voltage reference or voltage regulator diode 1y

1) For the type designation of a range see page 4.

2 I[ ’ ” QLontarmhaw 1079



TYPE DESIGNATION

The serial number consists of:

Three figures for semiconductor devices designed primarily for use in domestic
equipment

One letter and two figures for semiconductor devices designed primarily for use in
professional equipment

VERSION LETTER -

A version letter can be used, for instance, for a diode with up-rated voltage, for a
sub-division of a transistor type in different gain ranges, a low noise version of an
existing transistor and for a diode, transistor, or thyristor with minor mechanical

- differences, such as finish of the leads, length of the leads etc. The letters never
have a fixed meaning, the only exception being the letter R.

Sentember 1972 l I ' I 3



TYPE DESIGNATION

TYPE DESIGNATION FOR A RANGE OF
SEMICONDUCTOR DEVICES

The type designation of a range of variants of:

a) voltage reference or voltage regulator diodes (second letter Z)

b) rectifier diodes (second letter Y)

c) thyristors (second letter T)

d) radiation detectors
distinctly belonging to one basic type may be qualified by a suffix part which is
clearly separated from the basic part by a hyphen (-)

THE BASIC PART being the same for the whole range, is in accordance with the desig-
nation code for discrete devices.

THE SUFFIX PART consists of:

a) for voltage reference or voltage regulator diodes

one letter followed by the typical working voltage and where appropriate the letter R 1)
The first letter indicates the nominal tolerance of the working voltage in %.

A 1%
'B 2%
c 5%
D 10%
E 15%

The typical working voltage is related to the nominal current rating for the whole
range. The letter V is used to denote the decimal comma when this occurs.

b) for rectifier diodes
a number and where appropriate the letter R 1)
The number generally indicates the maximum repetitive peak reverse voltage.
For controlled avalanche types- it indicates the maximum crest working reverse
voltage.

c) for thyristors

a number and where appropriate the letter R 1)

The number generally indicates either the maximum repetitive peak reverse voltage
or the maximum repetitive peak off-state voltage, whichever is lower.

For controlled avalanche types it indicates the maximum crest working reverse
voltage.

d) for radiation detectors
a figure giving the depth of the depletion layer in pm and where appropriate a version

letter if there are differences in resolution.

1). The letter R indicates reverse polarity (anode to stud). The normal polarity (cathode

to stud) and symmetrical versions are not specially indicated.

~

4 ” “ ' March 1974



RATING SYSTEMS

RATING SYSTEMS

ACCORDING TO LE.C. PUBLICATION 134

1. DEFINITIONS OF TERMS USED

1.1 Electronic device. An electronic tube or valve, transistor or other
" semiconductor-device. :
Note: This definition excludes inductors, capacitors, resistors and
similar components.

1.2 Characteristic. A characteristic is an inherent and measurable prop-
erty of a device. Such a property may be electrical, mechanical, ther-
mal, 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.

1.3 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 characteristics which aredirectly related tothe application.

1.4 Rating. A value which establishes either a limiting capability or a
limiting condition for an electronic device. It is determined for spec-
ified values of environment and operation, and may be stated in any
suitable terms.

Note: Limiting conditions may be either maxima or minima.

1.5 Rating system. The set of principles upon which ratings are estab-
lished and which determine their interpretation.

Note: The rating system indicates the division of responsibility be-
tween the device manufacturer and the circuit designer, with the
object of ensuring that the working conditions do not exceed the
ratings.

ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and. environ-
mental 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.

N

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

. p.t.o.

Tanuarv 1968 l l ' I I 1



RATING SYSTEMS

The equipment manufacturer should design so that, initially and through-
out 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 adjustment, load variations, signal variatien, environmental con-
ditions, and variations in characteristics of the device under consideration
and of all other electronic devices in the equipment.

3. DESIGN MAXIMUM RATING SYSTEM

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

These values are chosen by the device manufacturer toprovide acceptable
serviceability of thedevice, taking responsibility for the effectsof changes
in operating conditions due to variations in the characteristicsof the elec-
tronic device under consideration.

The equipment manufacturer should design so that, initially and through-
out 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, vari-
ation in characteristics of all other devices in the equipment, equipment
control adjustment, load variation, signal variation and environmental
conditions.

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 by its published data, and should not be exceeded under normal
conditions.

These values are chosen by thedevice 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.

NOTE

It is common use to apply the Absolute Maximum System in semiconductor
published data.

2 January 1968



LETTER SYMBOLS

LETTER SYMBOLS FOR TRANSISTORS AND SIGNAL DIODES
based on IEC Publication 148 )

LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS

Basic letters

The basic letters to be used are:

I, i =current
V, v = voltage
P, p = power

Lower-case basic letters shall be used for the representation of instantaneous values
which vary with time.
In all other instances upper-case basic letters shall be used.

Subscripts

A, a Anode terminal

(AV), (av) Average value ‘

B, b Base terminal, for MOS devices: Substrate

(BR) Breakdown

C,c Collector terminal

D, d Drain terminal

E, e Emitter terminal

F, f Forward

G, g Gate terminal

K, k Cathode terminal

M, m Peak value

0,0 As third subscript: The terminal not mentioned is open circuited
R, r As first subscript: Reverse. As second subscript: Repetitive,

As third subscript: With a specified resistance between the terminal
not mentioned and the reference terminal.
(RMS), (rms) R.M.S. value
As first or second subscript: Source terminal (for FETS only)
S, s As second subscript: Non-repetitive (not for FETS)
As third subscript: Short circuit between the terminal not mentioned
and the reference terminal
Specified circuit
Replaces R to indicate the actual working voltage, current or power
of voltage reference and voltage regulator diodes.

N
N X

Note: No additional subscript is used for d.c. values.

| ‘ o



LETTER SYMBOLS

Upper-case subscripts shall be used for the indication of:
a) continuous (d.c.) values (without signal)
Example Ig

b) instantaneous total values
Example ig

¢) average total values
Example IBAV)

d) peak total values
Example Igypg

e) root-mean-square total values
Example IB(RMS)

Lower-case subscripts shall be used for the indication of values applying to the varying
component alone ¢

a) instantaneous values
Example ip

b) root-mean-square values
: Example In(rms)

c) peak values
Example Iy,

d) average values
Example In(av)

Note: If more than one subscript is used, subscript for which both styles exist shall
either be all upper-case or all lower-case.

Additional rules for subscripts

Subscripts for currents

Transistors: If it is necessary to indicate the terminal carrying the current, this should
be done by the first subscript (conventional current flow from the external
circuit into the terminal is positive).

Examples: Ip, ig, ip, Ipy

Diodes: To indicate a forward current (conventional current flow into the anode
terminal) the subscript F or f should be used; for a reverse current
(conventional current flow out of the anode terminal) the subscript R or r
should be used. '

Examples: Ip, I, iF, Ifrms)

2 II I | Februarv 1974



LETTER SYMBOLS

Subscripts for voltages

Transistors: If it is necessary to indicate the points between which a voltage is meas-

' ured, this should be done by the first two subscripts. The first subscript
indicatesthe terminal at which the voltage is measured and the second the
reference terminal or the circuit node. Where there is no possibility of
confusion, the second subscript may be omitted.

Examples: V. Vv

BE' 'BE 'be’ 'bem

Diodes: To indicate a forward voltage (anode positive with respect to cathode), the
subscript F or f should be used; for a reverse voltage (anode negative with
respect to cathode) the subscript R or r should be used.

Examples: VF’ V. Vrm

R 'E

Subscripts for supply voltages or supply currents

Supply voltages or supply currents shall be indicated by repeating the appropriate term-
inal subscript.

Examples: VCC’ IEE

Note: If it is necessary to indicate a reference terminal, this should be done by a third
subscript

Example : Vocg

Subscripts for devices having more than one terminal of the same kind

If a device has more than one terminal of the same kind, the subscript is formed by the
appropriate letter for the terminal followed by a number; in the case of multiple sub-
scripts, hyphens may be necessary to avoid misunderstanding.

Examples: I

B2 = continuous (d.c.) current flowing

into the second base terminal.

VBZ—E = continuous (d.c.) voltage between
the terminals of second base and
emitter

Subscripts for multiple devices

For multiple unit devices, the subscripts are modified by a number preceding the letter
subscript; in the case of multiple subscripts, hyphens may be necessary to avoid mis-
understanding.

Examples: IZC continuous (d.c.) current flowing
into the collector terminal of the

second unit

continuous (d.c.) voltage between
the collector terminals of the
first and the second unit.

Vic-2c

1l I



LETTER SYMBOLS

Application of the rules

The figure below represents a transistor collector current as a function of time. It con-
sists of a continuous (d.c.) current and a varying component.

collector
current
T Terms)
I I
c
(no signal)
0 .

time 7265988

LETTER SYMBOLS FOR ELECTRICAL PARAMETERS
Definition

For the purpose of this Publication, the term "electrical parameter" applies to four-
pole matrix parameters, elements of electrical equivalent circuits, electrical impedan-
ces and admittances, inductances and capacitances.

Basic letters

The following is a list of the most important basic letters used for electrical parameters
of semiconductor devices.

B,b = susceptance; imaginary part of an admittance
C = capacitance

G, g = conductance; real part of an admittance

H,h = hybrid parameter

L = inductance

R,r = resistance; real part of an impedance

X,Xx = reactance; imaginary part of an impedance
Y,y = /admittance;

Z,z = impedance;




LETTER SYMBOLS

Upper-case letters shall be used for the representation of:

a) electrical parameters of external circuits and of circuits in which the device forms
only a part;

b) all inductances and capacitances.

Lower-case letters shall be used for the representation of electrical parameters inher-
ent in the device (with the exception of inductances and capacitances).

Subscripts

General subscripts

The following is a list of the most important general subscripts used for electrical para-
meters of semiconductor devices:

F, f = forward; forward transfer
I,i(or 1) = input

L,1 = load

0O, o (or 2) = output

R, r = reverse; reverse transfer
S, s = source

Examples: ZS’ hf, hF

The upper-case variant of a subscript shall be used for the designation of static (d.c.)
values.

Examples : hFE = static value of forward current transfer ratio in common-
emitter configuration (d.c. current gain)
RE = d.c. value of the external emitter resistance.

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 electri-
cal quantities at the operating point.

The lower-case variant of a subscript shall be used for the designation of small-signal
values.

Examples: hfe = small-signal value of the short-circuit forward
' current transfer ratio in common-emitter confi-
guration
Ze = Re + le = small-signal value of the external impedance

Note: If more than one subscript is used, subscripts for which both styles exist shall
either be all upper-case or all lower-case

Examples: hFE’ yRE' hfe

R |l ,



LETTER SYMBOLS

Subscripts for four-pole matrix parameters

The first letter subscript (or double numeric subscript) indicates input, output, forward
transfer or reverse transfer

Examples: h (or h_ )
11
h (or h
hf (or h 2)
h (or h12)
A further subscript is used for the identification of the circuit configuration. When no
confusion is possible, this further subscript may be omitted.

Examples: hfe (or h21e)’ hFE (or h21E)

Distinction between real and imaginary parts

If it is necessary to distinguish between real and imaginary parts of electrical parame-
ters, no additional subscripts should be used. If basic symbols for the real and imagina-
ry parts exist, these may be used. ,
Examples: Z, =R, + jX,
i i i
Y%,

e gfe + bee

If such symbols do not exist or if they are not suitable, the following notation shall be
used:

Examples: Re (hih) etc. for the real part of hib

Im (hib) etc. for the imaginary part of hib

6 I l l ! February 1974



S-PARAMETERS

SCATTERING PARAMETERS

In distinction to the conventional h, y and z-parameters, s-parameters relate to travel-
ling wave conditions. The figure below shows a two-port network with.the incident and

reflected waves ay, by, ay and by.-

a; —» +—a
Zs by b, Z
Z, sl L
N Vs Vs2
7265646.1
Viy Via
ap = 2=
VZ, VZo 1
V1 b 2 Vx2
- 5=
L v ZO v ZO

Z. = characteristic impedance of the transmission line in which the two-port is

o
connected.

Vi = incident voltage

Vi = reflected (generated) voltage

The four-pole equations for s-parameters are:

bl =sy1a; +s12a2
by = spja + 222y

Using the subscripts i for 11, r for 12, f for 21

and o for 22, it follows that:

by
si:sll:a_l a2=0
by
Srzslzzgz 3.1=0
by
Sf‘SZIZa_l— ay=0
by
50_322:;2— a; =0

1) The squares of these quantities have the dimension of power.

|



S-PARAMETERS

St

s-parameters can be named and expressed as follows:

= Input reflection coefficient.
The complex ratio of the reflected wave and the incident wave at the input,
under the conditions Z = Z, and Vg9 = 0.

S11

=819 7 Reverse transmission coefficient.

The complex ratio of the generated wave at the input and the incident wave at
the output, under the conditions Zg = Z  and Vg; = 0.

= 591 = Forward transmission coefficient.

The complex ratio of the generated wave at the .output and the incident wave at
the input, under the conditions Zl = Z0 and VsZ =0

S99 = Output reflection coefficient.
The complex ratio of the reflected wave and the incident wave at the output,

under the conditions Zg = Z, and Vg1 = 0.

2 ” ll Februarv 1974
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SOLDERING
RECOMMENDATIONS

RULES FOR MOUNTING QUARTER-INCH CAPSTAN HEADERS
AS USED FOR R.F. POWER TRANSISTORS

A 5 mm thick brass nut is supplied with each transistor for securing it to a heatsink.
To ensure optimum heat transfer and avoid damage to the threaded stud of the transistor
the following recommendations should be observed:

-Diameter of mounting hole in heatsink: 4, 10 mm (+0, 05; -0, 00)

-Heatsink to be at least 3 mm thick.
Attachment to a thinner heatsink may damage the mounting stud.

-Heatsink surfaces at the mounting hole to be flat, parallel, and free of burrs or oxi-
dation. .

-Mounting nut torque: 0,80 Nm  (+0, 05; -0, 00)

8,0 kgecm (40,5 ; -0,0 )
If security against vibration is required, use a locking compound such as Lock-tite.
Do not use washers; they impair the heat transfer.

-Recommended distance fromthe top surface of heatsink to surface of printed wiringboard:
2,9 mm (0,0; -0, 2)
Tension in the transistor leads sets the limit on spacing between heatsink and printed

wiring board; in general, the leads can withstand more pull in the downward than in the
upward direction.

-Solder the leads to the connection pads with resin-cored lead-tin solder, using an iron
of normal temperature. Soldering iron temperatures as high as 350 °C are safely toler-
able; the transistor can withstand an interior temperature of 250 OC for about ten
minutes.

The leads may be tinned, if required, by dipping them into a solder bath at about

230 OC; each lead may be dipped up to its full length. A flux of the quality of Super-Safe
is recommended; after tinning, surplus flux should be rinsed away in tap water.




BFS22A

V.H.F. POWER TRANSISTOR

N-P-N epitaxial planar transistor intended for use in class A, B and C operated mo-
bile, industrial and military transmitters with a supply voltage of 13.5 V. The tran-
sistor is resistance stabilized. Every transistor is tested under severe load mis-
match conditions with a supply overvoltage to 16.5 V. It has a TO-39 envelope with
the collector connected to the case.

QUICK REFERENCE DATA

R.F. performance up to T .y =25 OC in an unneutralised common-emitter
class B circuit.

Mode of |Voc| f Ps PL| Ic Gp n 2 YL
operation| (V) [(MHz)| (W) W)| (A) (dB) | (%) () |(mA/V)
c.w. IlB.S‘ 175 | < 0.631 4 | <0.49 ] > 8 ‘ > 60 '3.9+j2.2|37—j22
C.W. 12.51 175 ltyp.0.631 4 ltyp.0.53 Ityp.8 Ityp.60 — —
MECHANICAL DATA Dimensions in mm
TO-39 ,
Collector connected to case
0.86 .
¥
mu);x{AS l .
f L Yous
\/ 4"10)(
nl'gx w® ngasx ———c——
‘ =
L'&s e 127

max min 7259322

Accessories supplied on request: 56218; 56245

Mav 1074 “ H 1



BFS22A

RATINGS Limiting valuesin accordance with the Absolute Maximum System (IEC 134)

Voltages
Collector -base voltage (open emitter) VcBOM max. 36 V
peak value
Collector -emitter voltage (open base) ) ) VCEO max. 18V
Emitter -base voltage (open collector) VEBO max. 4 VvV
Currents
Collector current (average) Icav) max. 0.75 A
Collector current (peak value) f > 1MHz ‘ICM max. 2.25 A

Power dissipation

Total power dissipation up to T =25 °C

f> 1MHz Prot max. 8 W
7260974 1 7260973
I - D.C.SOAR] Tmb=25°C
Vg <165V ] I
10 s f >1MHz A
. &
| short time [\, 0.7 \
P operation 6 : N\
tot I'v.S.W.R.>3 <0 06 \
(w) + [ \
%1 ” \
7.5 A 4"‘@ 0>
NS, L -
¥ \
N § 0.3
: \
\
normal operation -
V.S.W.R<3 : 0.2
25
0 01
0 50 100 Tmb(°C) 150 5 6 7 8910 VeVl 20
Temperature
Storage temperature Tstg -65to 4200 °C’
Operating junction temperature Tj max. 200 ©°C
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 22 9c/w
From mounting base to heatsink
with a boron nitride washer
for electrical insulation Rth mb-h = 2.5 Sc/w
2 ” April 1971




BFS22A

CHARACTERISTICS Tj = 25°C unless otherwise specified

Collector cut-off current

Ig=0; VCE = 14V ICEO < 5 mA

Breakdown voltages

Collector -base voltage
open emitter, Ic = 1 mA V(BR)CBO > 36V

Collector -emitter voltage
open base, Ig = 10 mA ‘ V(BR)CEO > 18 v

Emitter -base voltage
open collector, IE =1 mA V(BR)EBO > 4 Vv
Transient energy

L =25 mH; f = 50 Hz

open base E > 0.5 mWs
-VBE=1.5V; RBE=33Q E -> 0.5 mWs
D.C. current gain
Ic =500 mA; VCE=5V hFE > 5
Transition frequency
Ic =350 mA; Vcg =10V fT typ. 700 MHz

Collector capacitance at f = 1 MHz

: typ. 15 pF
Ig =Ie = 0; VOB = 15 V Ce P 20 ;’F

Feedback capacitance at £ = 1 MHz
Ic =50 mA; Vog = 15 V f Cre typ. 11 pF

1 .



BFS22A

7260975

1000
fr Vee=10V
(MHz) e
750
D= typ ™~
A
>
N
500
250
0 .
0 05 1 15 2 25 Ic(Al 3
30 7260970
\ IE=Ie=0
Ce \ £21MHz
(pF)
20
N
\Wp
N
M
10
0
0 0 Veg(V) 20
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BFS22A

APPLICATION INFORMATION

R.F. performancein ¢.w.operation (unneutralised common-emitter class B circuit)

£ =175 MHz; T_; upto25°C

VeoV) | PeW) | PLOW) | Ig(A) | Gp@®) | (B | F(@) | Yi(mA/v)
13.5 <0.63 l 4 I < 0.49 ‘ > 8 ‘ > 60 ’ 3.9+j2.2\ 37-122
125 | typ.0.63 | 4 | eyp.0.53 | typ.8 | typ.60 - -

. Y
Test circuit ACY
| L5 Cé L7

Cc1
500%

254

7260976 T =1

Cl =C6 =4 to 29 pF air trimmer with insulated rotor

C2 =C7 =4 to 29 pF air trimmer with non-insulated rotor
C3 = ~ 39 pF ceramic
C4 = 100 pF ceramic
G5 = 15 nF polyester

L1 =1 turn enamelled Cu wire (1.0 mm); int. diam. 10 mm; leads 2 x 10 mm

L2 = 6 turns enamelled Cu wire (0.7 mm); int. diam. 4 mm; leads 2 x 10 mm

L3 = L6 = ferroxcube choke (code number 4312 020 36640)

L4 = 8 turns enamelled Cu wire (0.7 mm);int. diam. 4 mm; leads 2 x 10 mm

L5 = 5 turns enamelled Cu wire (1.0 mm); winding pitch 1.0 mm; int. diam. 8 mm;
leads 2 x 10 mm

L7 = 7 turns enamelled Cu wire (1.0 mm); winding pitch 1.0 mm; int. diam. 6 mm;
leads 2 x 5 mm

R1 =R2 =10 Q carbon

Mav 1974 II “ 5



BFS22A

7260969 -

7.5 l
f=175MHz
Trp=25°C | —
P see page 5
(W)
5 typ—
) ,/, typ
v
Vee=135v)/ 1
4
//
- 7/ 12,5V
/A
//
4
0
0 0.5 Ps (W) 1

” ” April 1971



BFS22A

7260971 ZGﬂm
R.F SOAR RF SOAR[™

5 5
PLm:vm ’ PLnorn
(W) (W)
V.S.W.R.:= V.S.W.R.=

4 4 4

Y h b
[ '4?“;
50 > '\9
o
3 3
N
2 2
Ps Ps
] 11 12 |"snom” || ] 12 1.4 |Fsnom ™ ||
10 1 12 Ve 10 11 12 Voo
VCCnom . vCCnom

Conditions for R.F. SOAR:
f i 175 g/IHz PSnomf PS at VCC =VCCnom and V.S.W.R. =1
Thb = 70°C see also page 5
VCCnom: 12.50r 13.5V

The transistor has been developed for use with unstabilized supply voltages. As the
output power and drive power increase with the supply voltage, the nominal output
power must be derated in accordance with the graphs above for safe operation at
supply voltages other than the nominal. The graphs show the allowable output power
under nominal conditions, as a function of the supply overvoltage ratio, with V. S. W.R.
as parameter. i

The left hand graph applies to the situation in which the drive (Pg/Pgpom) increases
linearly with supply overvoltage ratio.

The right hand graph showsthe derating factor to be applied when thedrive (PS/PSnom)
increases as the square of the supply overvoltage ratio (VCC/VCCnom .

Depending on the operating conditions, the appropriate derating factor may lie in the
‘region between the linear and the square-law functions.

Anvil 1071 II ” 7



BFS22A

OPERATING NOTE Below 70 MHz a base-emitter resistor of 10 Q is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.

7268907

power gain versus frequency
(class B operation)
20
[T 1T
(dB) \ L=4W o
\\ Tmb = 25 °C |
15 \ typ. values [
= 10 A
— N
\‘
g
5
|
0
0 100 200 300
f (MHz)

7268908 7268909
input impedance (series com- load impedance (parallel com-
ponents) versus frequency 100 ponents) versus frequency

10| (class B operation) (class B operation)
T Ry, Voo =135V ]
xXp | Ty () P 4w -C1_
(SR Tmp = 25 °C P B
typ. values 7 T
5 C X 75 v -25
ST / Cy
(
(pF)
,/’ / |
/ - -
0 7 50 FR L 50
4 /
/ I
Xj 4 N /'RL.—
-5 Vee = 13,5 Vi 25 -75
PL=4W | /
Tmp = 25 °C | I
typ. values [— t
»—CL
10 [T11] o L
0 100 00 300 0 100 200 300
f (MHz) f (MHz)
8 H H May .1974



BFS23A

V.H.F. POWER TRANSISTOR

N-P-N epitaxial planar transistor intended for use in class A, B and C operated
mobile, industrial and military transmitters with a supply voltage of 28 V. The
transistor is resistance stabilized. Every transistor is tested under severe load
mismatch conditions. It has a TO-39 envelope with the collector connected to the
case.

QUICK REFERENCE DATA

R.F. performance up to Tmb = 25 °C in an unneutralised common-emitter
class B circuit.

Mode of

Voo | f Ps |PL| Ic |Cp | M 7 Yy,
operation | (V) |(MHz)| (W) |[(W)| (A) |(dB) | (B (€2) (mA/V)
C.W. l 28 l 175 l<0.40| 4 }<0.22 >10l>65‘ 2.3+j1.6 ‘8.9»]’18.1
MECHANICAL DATA Dimensions in mm
TO-39
Collector connected
to case
v

85 ]

max

! ‘ w::=|=:(

N

Accessories supplied on request: 56218; 56245

Maxr 1074 H “ 1



BFS23A

RATINGS Limiting values inaccordance withthe Absolute Maximum System (IEC 134)

Voltages
Collector-base voltage (open emitter)
peak value VcgoM max. 63V
Collector-emitter voltage (open base) VCcEo  max. 36 A%
Emitter-base voltage (open collector) VEBO max. 4 vV
Currents
Collector current (average) IC(AV) max. 0.5 A
Collector current (peak value) f > 1 MHz Iem max. 1.5 A
Power dissipation
p— Total power dissipation up to T, =25 °C
o f> 1 MHz Piot max. 8 i
726097 7260980
T T L] S
Vee<28V || DC. SOAR JTmb=25°C
10 : 4‘: f >1MHz Ic
| short time [\, (A)
p_. |operation ”m‘_.,
“‘A‘;‘, [V.S.WR>3 2 05
RN
75 N 0L \
NS
N °o/ .
NZ 03 \
5
normal operation 0.2 \
V.SW.R<3 \
25 .
0 01
0 50 100 Tmpi°C) 150 10 20 30 40
Temperature Vee (V)
Storage temperature Tstg ~-65 to +200 OC
Operating junction temperature Tj max. 200 oC
THERMAL RESISTANCE
From junction to mounting base Rth j=-mb = 22 oC/W
From mounting base to heatsink
with a boron nitride washer
for electrical insulation Rth mb-h = 2.5 oC/W
2 “ April 1971




BFS23A

- CHARACTERISTICS

Collector cut-off current

Ig=0; Vog =28 V

Breakdown voltages

Collector-base voltage
open emitter, Ic = 1 mA

Collector-emitter voltage
open base, Ig = 10 mA

Emitter-base voltage
open collector; Iy =1 mA

Transient energy
L =25mH; f=50Hz
open .base
—VBE =1. SV;RBE =33Q

D.C. current gain

I =500 mA; Vap =5V

Transition frequency

IC = 400 mA; VCE =20V

Collector capacitance at f = 1 MHz

Ig=1lg=0; Vcg=30V

Feedback capacitance at £ = 1 MHz
Ic =25 mA; Vog =30 V

Icko

V(BR)CBO
V(BR)CEO

V(BR)EBO

re

V

typ.

typ.

e
9,31

500

10
15

7.5

Tj =25 °C unless otherwise specified

mWs
mWs

MHz

pF

pF




BFS23A

7260962
600 TTT]
11
Vep=20V -
fT CE
{MHz) P &y .
400 \
R
N
N\
R,
200
0
0 05 1 15 Ic(A) 2
7260978
1
\ 1
Tegel.=0
20 \ $21MHz [ ]
e. FCN
{pF) N
15 N
Ntyp
AN
10 -~
5
0
0 10 20 Veg(V) 30

4 ” II Aemail 10



BFS23A

APPLICATION INFORMATION

R.F. performance in c.w. operation (unneutralised common-emitter class Bcircuit)

Vee = 28 Vi T, up to 25 °C

HMHz) | Ps (W) | PL(W) | Ic () | Gp@®) | n(B | % © | YL (mA/v)

175 ]<0.4O l 4 ‘ < 0.22 i > 10 ’ >65‘ 2.3+j1.6‘ 8.9 -j18.1

Test circuit

5 C6 L7
m%mﬁson

L
c7;£
j_r-u
R2
L6
7260983 TCS r=1 ‘0+ch

Cl = C6 =4 to 29 pF air trimmer with insulated rotor
C2 =C7 =4 to 29 pF air trimmer with non-insulated rotor

C3 = 39 pF ceramic
C4 = 100 pF ceramic
G5 = 15 nF polyester

L1 = 1 turn enamelled Cu wire (1.0 mm); int. diam. 10 mm; leads 2 x 10 mm

L2 = 6 turns enamelled Cuwire (0.7 mm); int. diam. 4 mm; leads 2 x 10 mm

L3 = L6 = ferroxcube choke (code number 4312 020 36640)

L4 = 8 turns enamelled Cuwire (0.7 mm); int. diam. 4 mm; leads 2 x 10 mm

L5 = 5 turns enamelled Cuwire (1.0 mm); winding pitch 1.0 mm; int. diam. 8 mm;
leads 2 x 10 mm

L7 = 4 turns enamelled Cuwire (1.0 mm); winding pitch 1.0 mm; int. diam. 6 mm;
leads 2 x 5 mm

R1 =R2 =10 2 carbon

AR . 104 || || 5



BFS23A

7260977

75
Vcc=2av

P f=175MHz [

L Tmb=25°C ||
w) see page 5

5 7

typ
2.5
/
4
0
0 0.25 Ps (W) 05

7. 5 7260981
RE SOAR [ 1]
Vee= 28V ||
P £=175MHz
(w)
5
T =50°C
L
70°C
LI
90°C
25
0
1 1
0 yswr °°

For high voltage operation, a stabilized
power supply is generally used.
The graph shows the allowable output
power under nominal conditions as a
function of the V.S.W.R., with heat-
sink temperature as parameter.

” April 1971



BFS23A

OPERATING NOTE Below 100 MHz a base -emitter resistor of 10 2 is recommended to

avoid oscillation. This resistor must be effective for both d.c. and r.f.
7268910

30
power gain versus frequency
(class B operation)
G LT TTTT
P NN
(dB) Voo =28V -
Pp,=4W Nl
Tmb = 25 °C |-
20 typ. values [T
ALY
A
AN
10 N
|~
0 e
0 200 f(MHz) 400
20 7268911 300 7268912
input impedance (series com- load impedance (parallel com -
- ponents) versus frequency ponents) versus frequency
xf (class B operation) Ry, (class B operation)
i
ITTTTTT] (D) Ve =28V
(<) cc
Vec =28V Pp=4W
PL=4W0 ] —I-\I—Tmb=25°C
10 Tmb = 25 °C | 200 ™ typ. values == Cp
typ. values [
L .
¢ \
—A- \C ~-20
N
NS k31 y 4D Ry,
0 100 Cy,
7 (PF)
m
/ 4 -40
LX) _CI.
!
-10 L 0
0 200 f(MHz) 400 0 200 f£(MHz) 400

I B .






BLW60O

V.H.F. POWER TRANSISTOR

N-P-N planar epitaxial transistor intended for use in class A, B and C operated mobile,
industrial and military transmitters with a supply voltage of 12,5 V. The transistor is
resistance stabilized. Every transistor is tested under severe load mismatch conditions
with a supply overvoltage to 15 V. It has a plastic encapsulated stripline package. All
leads are isolated from the stud. Matched hgg groups are available on request.

QUICK REFERENCE DATA
. Vee f P1, Gp n ds Ic(zs)
t
cperation | () l (MHz) | W) (aB) l % | @B | (mA)
c.w. 12,5 175 45 > 5,51 > 75
s.s.b. | 12,5 |1,6t0 28| 3 - 30 (PEP) |typ. 19,5 | typ. 35| typ. -33| 25
MECHANICAL DATA Dimensions in mm

SOT-56 .
Tt OO 8 ey

| { 76 min (4x) i :
g : ;
e - 4 49,65
R +0 [ 10-32UNF — [ ese
I '
' ¥
T 16max—s| |«
e
U
300 i
. 3’,?.; - ol L
27
25 7260000.2 |4— 11(1]:_57%_., g{;g .

When locking is required, an adhesive instead of a lock washer is required.

Torque on nut: min. 1,5 Nm Diameter of clearance hole in heatsink: max.
(15 kg cm) 5,0 mm.

max. 1,7 Nm Mountinghole to have no burrs at either end.

(17 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

O i 1074 “ “ 1



BLWS6

0

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages

Collector-base voltage (open emitter)

peak value

Collector -emitter voltage (open base)

Emitter-base voltage (open collector)

Currents

Collector current (average)

Collector current (peak value); f = 1MHz

Power dissipation

Total power dissipation at T = 70 e
= 15V; B¢ mp-n = 0,3 °C/W
Derate by 0,5 W/°C for 50 0C = Ty, = 100 °C

f=z1MHz; Vg

7267069.1

150 l
P Veg 15V ||
tot
f 2 1MHz
(W)
100 - -
short time operation
~d VSWR>3
50
normal operation
VSWR <3
0
0 50 Ty (°C) 100
Temperature

Storage temperature

VcpoOM — max. 36V

VcEOo max. 18 Vv
VEBO max. 4 VvV
Icay) - max. 8 A
Icm max. 20 A
Prot max. 65 W
7267070.1

D.C.SOAR | [ 1 [

Ic T,=70°C

(A.; Rth mb-h$0,3°C/W

6

5

IN

3

2

1

5 6 7 8 910 Ve (V) 20
Tstg -65 to +200 ©°C

| | September 1974



BLWé60O

CHARACTERISTICS

Breakdown voltages

Collector-base voltage

j =25 OC unless otherwise specified

open emitter; Ig = 100 mA V(BR)CBO > 36 Vv
Collector-emitter voltage

open base; I = 100 mA V@BR)CEQ > 18V
Emitter-base voltage

open collector; Ig = 25 mA V(BR)EBO > 4 VvV
Transient energy

L =25 mH; f = 50 Hz

open base > 8 mWs E
-VBg =1,5 V; Rgg = 33 Q E > 8 mWs —

D.C. current gain

Ic=1A;Veg = 5V hpg 20 to 100 -
D.C. current gain ratio of matched devices

Ic=1A;Vgg= 5V hrg1/hpg2< 1,2
Transition frequency

Ic=6A;Vocg =10V fp typ. 550 MHz
Collector capacitance at £ = 1 MHz

Al o typ. 120 pF

Ig=1g=0;Vgg =15V Cc 2 160 pF
Feedback capacitance

I =200 mA; Vg =15V Cre typ. 80 pF
Collector - stud capacitance Ces typ. 2 pF

Tune 1976 “ || 3



BLW60

1000 726708
fr
(MHz) typical values
750
P Pt VcE =
) = [ 125V
500 P = = -y,
A — — S . 1(?V<
] s -
= 7.5V
T 5V
250
0
0 2,5 5 7,5 10 12,5 Ic(A) 15
7267077
300 1117
T
Ig=Ig= 1
Cc f=1MHz [
®F) HA
\
200
\
\yP|
Ty
100
0
0 10 V(W 20

4 \ ' I I September 1974



H BLW6O

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class B circuit)

f =175 MHz; Ty, up to 25 °C; Rt mb-h = 0,3 °C/W.

Vec (V) | Ps (W) | PL (W) | Ic(A) | Gp(dB) | n(B) | z @ | YL (ma/v)

12,5 | <12,7 | 45 | <48 | >55 | >75 | L1+jl.4 | 310+95

Test circuit for 175 MHz:

500 p 210

E rR2"
ce ;7

7 7261717
Iﬂ L4

L3 R1
VB
‘4 2

Cl = 2 to 20 pF film dielectric trimmer

C2 = 4 to 40 pF film dielectric trimmer

C3 =C4=C5=C6= 56 pF ceramic capacitor

C7 = 100 pF ceramic capacitor

C8 = 100 nF polyester capacitor

C9 = 4 to 80 pF film dielectric trimmer

C10 = 4 to 60 pF film dielectric trimmer

L1 = 1,5 turns enamelled Cu wire (1,5 mm); int. diam. 6 mm; length 4 mm;
leads 2 x 5 mm

L2 = 7 turns closely wound enamelled Cu wire (0, 5 mm); int. diam. 3 mm;
leads 2 x 5 mm

L3 = L4 = ferroxcube choke (code number 4312 020 36640)

L5 = bifilar wound enamelled Cu wire (1,0 mm); see figure on page 6

R1 = 10 Q carbon resistor
R2 = 4,7 Q carbon resistor

Component lay-out for 175 MHz test circuit see page 6.

September 1974 || 5



BLW6O

APPLICATION INFORMATION (continued)

— 123mm >

+VB

55mm

|
f c9

1 7266945
ground piane removed

f

[}

¢

"

L5

7261715

7266943

The circuit and the components are situated on one side of the epoxy fibre-glass board,
the other side being fully metallized to serve as earth. Earth connections are made by
means of hollow rivets.

6 September 1974



BLW6O

72670751

°0 T
Ve =13,5V ”
P ~ 12,5V
(W) AP 4
A
40 i/ 100
ard AtPp =45W and Voo = 12,5V, the
/, Vee =125V output power at heatsink temperatures
= ,:l' " between 25 OC and 70 OC relative to
P (%)_ that at 25 OC is diminished by
7 60 mW/°C.
L
20 50
typ. values ——
=175 MHz, ]
Th=25° ]
Reh mb-h $0,3°C/W |
TTITTTTT]
0 INENEREEN
0 10 Ps (W) 20
60 7269173
f=175MHz R.F SOAR
Th=70°C
P Rihmb-h $0,3 °C/W Thetransistor has been developed for
;-\;7;" Vecnom=12,5V use with unstabilized supply voltages.
Pgom =Ps at Voo = As the output power and drive power
125V and VSWR=1 ; increase with the supply voltage, the
50 see page 5 nominal out.put power (PLn.om) must
be derated in accordancewith the ad-
jacent graph for safe operation at sup-
VSWR =10 ply voltages other than nominal.
i The graph shows the allowable output
N | power under nominal conditions as a
5\0»~ function of the supply overvoltage ratio
40 with VSWR as parameter. The graph
applies to the situation in which the
drive (Pg/PSnom) increases linearly
with supply overvoltage ratio
(Vee/Vecnom)-
s
11 Psnom 1,2
30
10 1,1 Vee 1,2
Vecnom

Cantamher 1974 | l l I I 7



BLW6O

I

30 7267079
power gain versus frequency
[T |
G LLTTTL
p Voo=12,5v ] ]
(dB) Py, =45W -
\
20 \C
N
\
typ
AN
AN
\\
10 NC
N
[~
O |
0 100 f (MHz) 200
7Z67071 7267072
input impedance (series compo- load impedance (parallel compo-
nents) versus frequency nents) versus frequency
]
12 +1000 45
a
i T : Cy, Ry, L =Ry,
xi (PF) @
@ A
0 0 — 0-
4 [/
/ . CL
Xj - A
/
/
typ. values 1 typ. values |
“2 Veg=l1z5vi] 10 ! Vee=12,5V 53
! PL=45W [ PL=45W [
R [T T
ENEEEE EENERE
0 100 f (MHz) 200 0 100 £ (MHz) 200
|
8 | September 1974



BLW60

APPLICATION INFORMATION (continued)

R.F. performance in S.S.B. operation
Vaoe = 12,5 V; T up to 25 °C; Ry mp-h < 0,3 °C/W.
f1 = 28,000 MHz; £2 = 28, 001 MHz.

Output power Gp Nde d3 ds Iczs)

W) (dB) %) @1 | @ (ma) | Class
3t0 30 (PEP) | typ. 19,5 | typ. 35 | typ. -33 | typ. =36 | 25 | AB
Test circuit:

S.S.B.
class AB -
c10 L=
,{ur)~ 500
R$= C1JF
500 —H L1
i _J_ it cit 13 C14
_clt— =2 LZE =c12 T 71
Tca Tew ]
0 +Vg=125V |
RS
L5
=
— 0
TR2 +Vg=12,5V
- 7266944
bias
R6

List of components: see page 10.

1) Stated intermodulation distortion figures are referred to the according level of either
of the equal amplified tones. Relative to the according peak envelope powers these
figures should be increased by 6 dB.

Cmmbnvnhar 1074 I | | l 9



BLW60O ”

APPLICATION INFORMATION (continued)

List of components:
Trl = Tr2 = BD137
Ccl = 100 pF air dielectric capacitor (single insulated rotor)
C2 = 27 pF ceramic capacitor
C3 = 180 pF ceramic capacitor
c4 = 100 pF air dielectric capacitor (single non-insulated rotor)
Cc5 =C7 = 3,9 nF polyester capacitor (+10%)
Cc6 = 2 x 270 pF polystyrene capacitors in parallel
C8 =C15 =C16 = 100 nF polyester capacitor (+10%)
Cc9 = 2, 2 yF moulded metallized polyester capacitor
C10 = 2x 385 pF film dielectric trimmers in parallel
o Cl1 = 68 pF ceramic capacitor
— Clz = 2x 82 pF ceramic capacitors in parallel
= Cl13 = 47 pF ceramic capacitor
= Cl4 = 385 pF film dielectric trimmer
Ll = 88 nH; 3 turns Cu wire (1,0 mm); internal diameter 9 mm; coil length 6,1 mm;
leads 2 x 5 mm
L2 =15=  ferroxcube bead, grade 3B (code number 4312 020 36640)
L3 = 68 nH; 3 turns enamelled Cu wire (1,6 mm); internal diameter 8 mm;
coil length 8, 3 mm; leads 2 x 5 mm ‘
1.4 = 96 nH; 3 turns enamelled Cu wire (1, 6 mm); internal diameter 10 mm;
coil length 7,6 mm; leads 2 x 5 mm
Rl = 27 Q carbon resistor (+5%)
R2 = 4,7 Q carbon resistor (+5%)
R3 = 1,5 kQ carbon resistor (+5%)
R4 = 10 2 wire-wound potentiometer (3 W)
R5 = 47 Q wire-wound resistor (5,5 W)
R6 = 150 @2 carbon resistor (+5%)
10 || September 1974



BLW60O

72670761

72670781

60
intermodulation distortion double -tone efficiency
versus output power! versus output power
:3 typ. values M Vee=125v
(d%) Ve =125V (,,;t) f, = 28,000 MHz
f, = 28,000 MHz ' | f,=28,001MHz
f,=28,001MHz T,=25°C
_20 Th=25°C Rthmb_h50,3°C/W
Rtn mb-h £0,3°C/W 40126=25mA
Ic(zs)=25mA >~
]
I P4 A
- N\d, typ
\ A o
RN
~-40 20
|d Y.
ST P
Y
y, V4
Y
-80 0
0 20 PERP(W) 4 0 20 PER(W) 40
0 7267073.1 60 72670764
intermodulation distortion double ~tone efficiency
versus output power! versus output power
33 typ. values M Vee =135V
dSB Vee =135V 1 Jt 1§, = 28,000 MHz
(dB) | ¢ 28,000 MHz (%) | £, = 28,001 MHz
f,=28,001MHz T,=25°C
Th=25°C Rin mb-h $0,3°C/W
-20 o L0 =
Rin mb-h £0,3°CIW Icizs)=25mA
Icizs)=25mA 4
]
i ; y
F\ s typ
/ ’1,
~40 20 4
1? A p 4
=
‘4
4
80y 20 REP(W) 40 % 20  PEP(W] 40

1) Stated intermodulation distortion figures are referred to the according level of either
of the equal amplified tones. Relative to the according peak envelope powers these
figures should be increased by 6 dB.

September 1974 l l l ' 11
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30 7267082
power gain versus frequency
Gp typ
(aB) —
-
\\

20 -

10

0

1 10 £ (MHz) 102

S.S.B. class AB operation
Conditions:
P, =30 W (PEP) Py, =35 W (PEP)
Vec = 12,5V Vee = 13,5V
Ic(zs) =25 mA Iczs) =25 mA
Th =25 °C Th =25 ©OC
Rth mb-h = 0,3 °C/W Rth mb-h = 0,3 °C/W
Z1, = 1,9Q Z1, = 1,9Q

The curve (both conditions) holds for an unneutralized amplifier.

I ’ September 1974



BLW60O

7267081

10
input impedance (series compo-
T nents) versus frequency
X ~ [ [ 1]
[(®)) N typical values
7,5 N \ri
\\
N
5 A\
——
// I . —
e N =
2,5 Z NN\
7 S
‘\\
~
0
1 10 f (MHz) 102
S.S.B. class AB operation
Conditions:
Py, =30 W (PEP) Py, =35 W (PEP)
Ve =12,5V Vee =13,5V
Ic(zs) =25 mA Ic(zs) =25 mA
Th =25 ©OC Th =25 OC
Rth mp-h = 0,3 °C/W Reh mp-h = 0,3 °C/W
Zy, = 1,9Q 71, = 1,9Q
The curve (both conditions) holds for an unneutralized amplifier.
Qantemher 1974 l | | ' 13






BLW64

T.V. TRANSPOSER TRANSISTOR FOR BAND Il

N-P-N silicon planar epitaxial transistor assembled in a plastic encapsulated stripline

package all leads of which are isolated from the stud. Excellent d.c. dissipation proper -

ties have been obtained by means of internal emitter ballasting resistors and gold metal -
lization. Detailed information is presented for application of this device in preamplifiers
for television transposers and transmitters in band III

QUICK REFERENCE DATA

Collector -base voltage (open emitter; peak value)
Collector -emitter voltage (open base)
Collector current (average)
D.C. power dissipation up to Th = 70 °C
Thermal resistance from junction to mounting base
Transition frequency
Ic =4,0A; Ve =25V
Output power at fyigion = 224,25 MHz ™)
Ic=1,6 A; Vcg = 25 V; Tp = 70 °C; dim = =55dB
Ic =1,6 A; VCE =25 V; Th = 70 °C; djj = =52dB
Power gain at fyigjon = 224, 25 MHz
Ic=1,6 A; Vag =25 V; Th = 70 °C

VcBOM

VCEO
Ic(Av
Prot

)

Reh j-mb

fr

Po sync
Po sync

Gp

*) Three tone test method (vision carrier -8 dB, sound carrier
signal ~16 dB), zero dB corresponds to peak sync level.

max. 60
max. 32
max. 3
max. 40
= 3,0
typ. 900
> 10,0
typ. 13,5
> 9,5
-7 dB, side

SEr<<

MHz

dB
band

Torque on nut: min. 1,5 Nm

MECHANICAL DATA
SOT-56

(15 kg cm) 5,0 mm.
max. 1,7 Nm

10~32UNF -1

Dimensions in mm

| 0147

!

7260000.3

-

0107
N B 9,65
Jr F3,00
v
1,6qu~>f 4—[
300 L
2857 I~
11,50 575
10,72 525

When locking is required an adhesive instead of a lock washer is preferred.

Diameter of clearance hole in heatsink: max.

Mounting hole to have no burrs at either end

(17 kg cm) De-burring must leave surface flat; do not
chamfer or countersink either end of hole.

Tahwiavry 1078 H



BLW64

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages
Collector -base voltage (open emitter)
peak value VcBOM max. - 60 V
Collector -emitter voltage (Rgg = 10€2) '
peak value VCERM max. 60 v
Collector -emitter voltage (open base) VcEOo max 32 A%
Emitter ~-base voltage (open collector) VEBO max. 4 Vv
Currents
Collector current (average) Icav) max. 3,0 A
Collector current (peak value) f > 1 MHz IcMm max. 9,0 A
Power dissipation
D.C. power dissipation up to Ty = 70 °C Ptot max 40 W
2 72675467
19” [D.C. soAREFFH——FF1
1 T =70 °C maN
C Rth mb-h=0,3 °C/W
(A)
10
derate by % W/OC for
50 °C = Ty = 100 °C
P
—Ptot max (d.c.)
1
1071
1 10 Vgg (V) 102
Temperatures
Storage temperature Tstg -65 to+200 °C
Junction temperature Tj max. 200 ©°C
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 3,0 oc/w
From mounting base to heatsink Rth mb-h = 0,3 9C/W

| l February 1975



BLW64

CHARACTERISTICS

Breakdown voltages

Collector -base voltage
open emitter, Ig = 50 mA

Collector -emitter voltage
Rpg = 10 @, Ic =50 mA

Collector -emitter voltage
open base , Ic = 50 mA

Emitter -base voltage
open collector, Ig =10 mA
Transient energy

L =25 mH; f = 50 Hz

open base
—VBE = 1,5 V; RBE = 33 Q

D.C. current gain

ICZI,OA;VCEZSV

Transition frequency

IC=4A;VCE=25V

Collector capacitance at f = 1 MHz

Ig =1e =0; Veg = 30 V

Feedback capacitance at f = 1 MHz

Ic =200 mA; Vo =30V

Collector -stud capacitance

T

]

25 9C unless otherwise specified

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

V(BR)EBO

hpp

fp

.

typ.

typ.

typ.

typ.

typ.

60

60

32

4,5
4,5

25
40

900

68
80

39

mWs
mWs

MHz

pF

pF

pF

o



BLW64
7272572 7267563
7 300 T T 17 RN
' Vee =5V IR N Ht“
T=25C } | ‘t j ! Ig=1g=0 t_ﬁ
hee Ce T O f=1MHz |||
(pF) H !\ i ] Tj =25 0C ||
I | [T
‘ 1] ;
50 200 \ \ INN.
\ : NN
typ p‘_ :
/
1\
: N
25 \, |
100 ] typ!L
| e =
I
0
0 ! Ic (A) 2 0
c 0 200 Vgp(V) 40
1000 7267548
fp . '
(MHz) typ N Ve =25V
7 \\ Tj=25 °C
750 ¢
[ N
i \
500 \\
A
250
0
0 2,5 5 7.5 10 12,5 Ic (A) 15

4 I l : ’ , June 1976



BLW64

APPLICATION INFORMATION

dim *) fyision VcE ic Gp Po sync ) \ Th Rth mb-h
(dB) (MHz) V) (A) (dB) W) | (°C) (°C/W)
-55 224, 25 25 1,6 > 9,5 > 10,0 70 =0,3
=52 224,25 25 1,6 > 9,5 typ. 13,5 70 <0,3

*) Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, side band signal
-16 dB), zero dB corresponds to peak sync level.

Test circuit at f = 224,25 MHz Z. =
cs 500

Zg=
500 C1 L1

o R

NL
¥

&
T J=C13

+Vg

R2 R6 []R7 R8

TR2

RS

o] e

R10

. 7267555
List of components: see page 6.

Component lay-out and printed circuit board for f = 224,25 MHz test circuit on page 7.
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APPLICATION INFORMATION  (continued)

List of components:

Tr 1 =BD135

Tr 2 = BD136

Cl = 330 pF chip capacitor

C2 = 4to 40 pF film dielectric trimmer

C3 = 4to 60pF film dielectric trimmer

C4 =C5 = 82pF chip capacitor, placed 5 mm from transistor edge
C6 = 4to 100 pF film dielectric trimmer

C7 = 4to 60 pF film dielectric trimmer

C8 = C10 = 820 pF chip capacitor

co = 47 uF electrolytic capacitor 6,3 V
Cll1 = 22 pF electrolytic capacitor 40 V
Cl2 = 47 pF electrolytic capacitor 40 V
Cl13 = 100 nF polyester capacitor

L1 = 24,7 nH; 1,5 turns closely wound enamelled Cu wire (0, 7 mm); int, diam.

L2 = 8,3nH
L3 =

1.4 = 100 nH;

15 = 22nH;

1]

L6

R1 =
R2 =
R3 =
R4 =
RS =
R6 =R7=R8
R9 =
R10 =

36 nH;

leads 2x 5 mm.
formed by metallization on printed board.
formed by metallization on printed board.

4,5 mm;

3,5 turns closely wound enamelled Cu wire (0, 7 mm); int. diam. 5,5 mm;

leads 2x S mm.

1,5 turns closely wound enamelled Cu wire (1,6 mm); int. diam. 4,5 mm;

leads 2x 8 mm.

1,5 turns closely wound enamelled Cu wire (1,6 mm); int. diam.

leads 2 x 10 mm,

4,7 Q carbon resistor

330 @

470 Q2 potentiometer

4,7 kQ

2,7 kR
=4,7Q((5,5W)

180 @2 (5,5 W)

68 Q2

4,0 mm;

T~
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APPLICATION INFORMATION (continued)
Component lay-out and printed circuit board for f= 224,25 MHz test circuit.

- 98mm >
D ‘
«#cw%
rlvets
o |[= au :@: Ls. [{ o w2mm
nvets
¢3 LAL-#:-C& C’
v

7267606

Thickness: 1,6 mm

The circuit and the components are situated on one side of the epoxy fibre-glass board,
the other side being fully metallized to serve as earth. Earth connections are made by
means of hollow rivets.

Component lay-out and printed circuit board for bias circuit.

f———————— 60mm —————————|

o—~ to L4;C8;C9

TR ——e o—t- to L6;C10;C11;C12
b RSD
45m
m o—L ground
:RZD
o— +Vg

7267607

“x
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intermodulation distortion versus
peak-sync power
three-tone test method (vision
carrier -8dB, sound carrier —-7dB,
sideband signal -16dB), zero dB
corresponds to peak sync level
-60 Y I.=16A
.
'Y Veg = 25°V
T,=70"C
di, N h o
dan N | Rthmb-n<0,3 C/W
(dB) fuision = 224,25 MHz
|
-55 N
N
N\
typ
0 10 15
Po sync (W)

2 72675461
input impedance (series com -
ponents) versus frequency (class

rj | A operation)
xi []
(&) P
1 i
Prd
//
pd
7
LA
y.ES Nl
O A
typ. values ——
Ic=1,6A []
Veg=25V
T
- T
- 50 150 f (MHz) 250

7267545 .1

7267544

30 power gain versus frequency
(class A operation)
T
Gp T
(dB) Ic=1,6A [
Veg= 25v [ ]
X
N
20 NC
A,
N
N tyD
M
\\
10
0
50 150 £ (MHz) 250
30 7267542
load impedance (parallel com -
ponents) versus frequency (class
Ry, A operation) - CL
LTI
© M eF)
typ. values .
= .
20 Ic=1,6A [ 50
VeE=25V
]
LI
I CL-—
=] —
——
[
RL-‘—<
10 h -100
0
50 150 f (MHz) 250
T ohwiinwme. 107E




BLW75

TV TRANSPOSER TRANSISTOR FOR BAND lii

N -P =N silicon planar epitaxial transistor assembled in a stripline package with a cer-
amic cap. All leads are isolated from the stud. Excellent d.c. dissipation properties
have been obtained by means of internal emitter-ballasting resistors and gold metalliz~
ation. Detailed information is presented for application of this device in preamplifiers
for television transposers and transmitters in band III.

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value) VepoM max. 60V
Collector-emitter voltage (open base) VCcEO max. 32 V
Collector current (average) IC(AV) max. 4 A
D.C. power dissipation at T, = 70 °C Peot max. 60 W
Thermal resistance from junction to mounting base R¢h j-mb = 1,9 °c/w

Transition frequency
Ic=6,0A;VCE:25V fT

Output power at f yigion = 224, 25 MHz *)
Ic=2,4A; Vgg =25V; Th = 70 °C; djjy
IC =2,4A; VCE =25V; Th = 70 °C; dim

Power gain at f yigion = 224, 25 MHz
Ic=2,4A; Vg =25V; Ty, = 70 °C

*) Three-tone test method (vision carrier —8 dB, sound carrier -7 dB, sideband
signal ~16 dB), zero dB corresponds to peak sync level.

typ. 800 MHz

=55 dB
-52 dB

Po sync > 14,0 W
POsync typ. 19,5 W

n

Gp > 8,0 dB

MECHANICAL DATA - Dimensions in mm
SOT-105 — Y 51 0,147
¢ 4 l | 49 1= 0107
7,6 min (4x) < ’ 10-32UNF
v
N P f
98
47%"*")— - : n?gx T T T max
7 LA | '
b g 198, |<
' < 995 — max
~
l_l__fe
45
J 53 le e
¢ 9270225 | q— 11,50 7,2
- %g — 10,72 max

When locking is required an adhesive instead of a lock washer is preferred.

Torque on nut: min. 1,5 Nm Diameter of clearance hole in heatsink: max.

(15 kg cm) 5,0 mm.
max. 1,7 Nm Mountinghole to have no burrs at either end.
(17 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

o I 1



BLW75

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages
Collector-base voltage (open emitter)
peak value VceeoMm max. 60 V
Collector-emitter voltage (Rgg = 10 Q)
peak value VCERM ~— max. 60 V
Collector-emitter voltage (open base) VCEO max. 32 Vv
Emitter-base voltage (open collector) VEBO max. 4 VvV
Currents '
Collector current (average) Icav) max. 4,0 A
Collector current (peak value) f > 1 MHz IcMm max. 12,0 A
Power dissipation
D.C. power dissipation at Ty =70 OC Prot max. 60 W
102 7267983.1
D.C. SOAR Th=70C
Rth mb-h<0,3 C/W
I
(A)
10 uprate for 50 °C< Ty < 70°C, |
derate for 70°C<Th<100C
2 we i
by 2’2W/ C respectively
L
Pt’Ot max (dc)
1
107" 2
1 10 Vee (V) 10
Temperatures
Storage temperature Tstg -65 to +125 °C
Operating junction temperature T max. 200 ©°C
THERMAL RESISTANCE
From junction to mounting base Rk j-mb 1,9 °c/w
From mounting base to heatsink Rth mb-h = 0,3 °c/w

2 ’ l l l April 1976
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CHARACTERISTICS

Breakdown voltages

Collector-base voltage
open emitter, Ic =50 mA

Collector-emitter voltage
Rpg = 10 Q, Ic = 50 mA

Collector -emitter voltage
open base, Ic =50 mA

Emitter-base voltage
open collector, Iy = 10 mA

Transient energy

L =25 mH; f = 50 Hz
open base
-Vgg = 1,5 V; Rgg =33 Q@

D.C. current gain
Ig=2,0A;Vcr =25V

Transition frequency

Ic=6,0A; VCE =25V

Collector capacitance at f = 1 MHz
Ig=lg=0;Vgp =30V

Feedback capacitance at f = 1 MHz
Ic=0,2A; Ve =30V

Collector-stud capacitance

Tj = 25 °C unless otherwise specified

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

V(BR)EBO

typ.

typ.

typ.

typ.

typ.

60

60

© 32

800

95
120

55

mWs
mWs'

MHz

pF
pF

pF

pF

A il 1Q7A “
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75 7267984 .1 300 7267986 .1
Vee =25°V Ig=1e=0
Tj=25°C T =1M'11
C. Tj=25°%
heg (pF)
50 200
typ {
P \

11
/

25 100 Y =
0 0
0 1 IC (A) 2 0 20 VCB (V) 40
1000 7267987.1
Veg =25V
fr . T;=25°C
(MHz)
typ
fet
750 = ~
//
W4
//
500
/
250
0
0 25 5 75 10 25 1.a) 5
4 ' ” April 1976
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APPLICATION INFORMATION

dim *) fyision VCE Ig Gp Po sync ) Th Rth mb-h
(dB) (MHz) V) (A) (dB) (W) (°C) (°C /W)
~55 224, 25 25 2,4 > 8,0 > 14,0 70 <0,3
-52 224,25 25 2,4 > 8,0 typ. 19,5 70 =0,3

*) Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, sideband signal
-16 dB), zero dB corresponds to peak sync level.

Test circuit for f = 224,25 MHz 7. =
Zs=
500 C|1—— T

;fcz -
¢ {c12
c8== L4 - = =
R2 -:-:F +

e e R R
| BIAS CIRCUIT +<\?S !
| !
| R3 R !
i !
i |
i R4 ) ]
H R1 1
! T TR2 L
| ==c13 |
i !
i !
} R8 R10 i
! RS RG[ :
i |
| !
| R9 c14 |
| J
T S S P

7272636
List of components: see page 6.

Component layout and printed—ciréuit board for f = 224,25 MHz test circuit on page 7.

Anril 1976 “ I
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APPLICATION INFORMATION (continued)

List of components:

TR1=BD135

TR2 =BD136

cl = 220 pF ceramic plate capacitor

C2 = 4to 40pF film dielectric trimmer

C3 = 5to 60pF film dielectric trimmer -

C4 =C5 = 82pF chip capacitor, placed 1 mm from transistor edge

C6 = 7to 100 pF film dielectric trimmer

C7 = 4to 40pF film dielectric trimmer

C8 =C10 = 820 pF chip capacitor

C9 = 220 pF electrolytic capacitor 10V

Cll = 47 uF electrolytic capacitor 40 V

Cl2 = 47 |F electrolytic capacitor 40 V

Cl3 = 100 nF polyester capacitor

Cl4 = 33 nF polyester capacitor .

L1 =24,7nH; 1,5 turns closely wound enamelled Cu wire (0,7 mm); int, dia. 4,5 mm;
leads 2 x 5 mm.

L2 = 8,3nH formed by metallization on printed-circuit board

L3 = 0,7 nH formed by metallization on printed-circuit board

L4 = 100 nH; 3,5 turns closely wound enamelled Cu wire (0,7 mm); int. dia. 5,5 mm;
leads 2 x 5 mm.

L5 =15,0nH; 1 turn enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; leads 2 x 8 mm.,

1.6 =26,4nH; 1,5 turns closely wound enamelled Cu wire (1,6 mm); int, dia. 5,1 mm;
leads 2 x 10 mm.

R1 = 4,7 2 carbon resistor

R2 = 15 @ carbon resistor

R3 = 180 2 carbon resistor (1 W)

R4 = 470 2 potentiometer

RS = 4,7 k&2 carbon resistor

R6 = 2,7 k& carbon resistor

R7 =4x4,7Q(2W);in parallel

R8 = 150 Q2 (5,5 W)

R9 68 2 carbon resistor (1 W)

R10 = 10 @ carbon resistor

6 ) | I April 1976
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APPLICATION INFORMATION (continued)

. Component layout and printed~-circuit board for f = 224, 25 MHz test circuit without bias
circuit. ‘

- 98mm

L6

rivets
= /I -
2 “E *ﬂ ‘
o =] L o 42mm
c1 - cs CF L5
R1 \\\\\ / |I=::||
rivets

c3 L“R\:#JCG 7
— :

7212635

Thickness: 1, 6 mm

The circuit and the components are situated on one side of the epoxy fibre-glass board,
the other side being fully metallized to serve as earth. Earth connections are made by

means of hollow rivets.

Anril 1074 l‘ ”
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7267979
15 - - -50
cross modulation and intermodulation ] [ /,g_
distortion versus peak sync power diry, 2) 47
L] TTTT
dem A ydi dim
Crol L 1] ] (dB)
| | | typical values L4
—— Ic=2,4A
1] Veg=25V 7
10— ‘ - -55
— T,=70°C A
T Rehmb-n<0,3°C/W 7
| fuision = 224,25 MHz // 4
—
},_
5 7 D4 -60
-
4 I~
’ dem )
0 -65
0 5 10 15 20
Po sync (W)

1y Two-tone test method (vision carrier 0 dB, sound carrier -7 dB), zero dB corresponds
to peak sync level.

2) Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, sideband signal
—16 dB), zero dB corresponds to peak sync level.

In the application information a collector-emitter voltage Vocg =25V and collector current
Ic = 2,4 A are recommended.

1f a higher collector voltage (within the limiting values) is used, precautions must be
taken to ensure that the impedance presented to the collector circuit does not vary ex-
cessively with frequency. This is especially important in wideband circuits where a rela-
tively wide variation of load impedance over the frequency band may be expected. Tuning
of the output circuit at high level should be avoided or, if essential, it should be performed
very carefully, otherwise very high load impedances may occur during which the maxi-
mum ratings of the transistor can be exceeded.

©

April 1976



BLW75

7267985

30 -
power gain versus frequency
(class-A operation)
11T
Gp [
(dB) Te=2,6A 1
Veg =25V [ 1]
20 N HEEEEN
N
\ I S
N
typ
10
1]
0 Hl
50 150 £ (MHz) 250
. 7267981 15 7267982 _70
input impedance (series components) load impedance (parallel components)
versus frequency (class-A operation ) versus frequency (class-A operation)
r R T 11
xi j? ) [T “
() Xi - typ.values | (pF)
pd Ic=2,4A [
Veg = 1
1 7 10 ce =257 -90
- Va T
| Ti Ti
A _1 \\
V. P
4
pd ™~ ]
Y
1% 7 b ~ ™ R
N |-
0 5 C ’110
\\
typ.values |- 11 Cpi
Ie=2,4A T | NS
VCE =25V ——r—-
TTT17]
- 1] o130
50 150 £ (MHz) 250 50 150 f (MHz) 250
o 9
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TRANSMITTING TRANSISTOR

N-P-N epitaxial planar transistor intended for s.s.b. in class A and AB and in f. m,
transmitting applications in class C witha supply voltage up to 28 V. The transistor
is resistance stabilized and tested under severe load mismatch conditions. It has a
i capstan envelope with a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA
Operation | Class | Vo f1 f2 P, Gp ds Ic ndt
(V) | (MHz) | (MHz)| (W) [(dB)| (dB) (A) (%)
s.b. A l 26 lzs.ooo I 28.001'0—8(PEP)’>18‘ < -40' < 1.2‘ -
s.b. AB 28 128,000 | 28.001 25(PEP)I>18[typ.-35Ityp.1.28!typ.35
Operation|Class|{Voo| £ Ps |PL| G Ic n Zi YL
(V) |(MHz)| (W) [(W)| (dB) (A) (%) ()] (mA/V)
cow. | B | 28] 70 |evp. 0.5]25 |typ. 17|typ.1. 49]typ.60]0. 53-j1.4{42.5-154
MECHANICAL DATA Dimensions in mm
SOT -56 ¢
e [ E:D__—_SJ _0,147
76 min (4x) —-7“'9 ™ oho7
| \ ' J
— -/— -+ -—4-0)—-Y 10-32UNF 4— - ——H '——\L-Fg;gg
b ' l } 1
<— 95 — 1,6max—s| |«
e
—132le— W et
" 27 .
25 7260000.2 4-—11(1]‘;3% Z’Zg -
Torque on nut: min. 15 kg cm Diameter of clearance hole in heatsink: max.
(1.5 Newton metres) 5.0 mm.
max. 17 kg cm Mounting hole to have no burrs at either end.
(1.7 Newton metres) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

gy || “ 1
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Voltages

Collector-base voltage (open emitter)

peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents

Collector current (average)

Collector current (peak value) f > 1 MHz

Power dissipation

Total power dissipation up to T, = 25 °C

f> 1 MHz
726164
D.C. SOAR l
IC
(A)
5
A
3 \
N\ %,
o
2 y
AN
\
1
10 20 30 L0
Ve (V)

Temperature

Storage temperature

Operating junction temperature

THERMAL RESISTANCE

From junction to mounting base

From mounting base to heatsink

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134)

VeeoM max. 65 V
VcEOo max. 36 V
VEBO max. 4.0 V
Icav) max. 3.0 A
IeMm max. 6 A
PtOt max. 62.5 W
1260020
TTT
11
Vee < 28V
100 f>1MHz
Piot
(W)
hort ti '?t"
shor ime .
75 [ operation B X&)
FV.SWR.>3 'i‘%
TN,
NEs/
NG5
50 N %)
L)
C
\‘/h«
|
25 operation
V.S.W.R=<3
0
0 50 100 T,(°C) 150
Tstg -30 to +200 °C
Tj max. 200 ©°c
Rth j-mb = 2.5 °c/w
Rth mb-h = 0.3 °c/wW

” Mav 1971
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CHARACTERISTICS TJ- = 25 OC unless otherwise specified

Breakdown voltages

Collector-base voltage

open emitter; Ic = 50 mA V(BR)CBO > 65

Collector-emitter voltage
open base; Ic = 50 mA V(BR)CEO ~ 36

Emitter-base voltage
open collector; Iy = 10 mA V(BR)EBO >~ 4.0

Transient energy
L =25 mH; f =50 Hz

open base E > 8
-Vgg =1.5V; RBg = 33Q E > 8
D.C. current gain
= . = typ. 50
IC l.OA,VCE 5V hFE 10 to 100
Transition frequency
Ic=3.0A; Vgg =20V fr typ. 500
Collector capacitance at £ =1 MHz
-1 _n. _ typ. 50
Ig=1,=0; Vg =30V Cc - 65
Feedback capacitance
Ic =100 mA; Vog =30V Cre typ. 31

Collector-stud capacitance Cecs typ. 2

mWs
mWs

MHz

pF

pF

pF
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7260031
600 T
INNE
Veg=20V HH
fT CE
(MHz) typ
"y
400
200
0
0 2 4 6 Icl(A) 8
7260026
T T T 1
|
IE=Ie=0
100 £=1MHz |
(o
(pF)
75 S
N typ
N~
50 ——
25
0
0 10 20 Veglv) 30
4 ” Maxr 1071
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125 7261169 —
VBE VCE=28V s
4 T.=25°
) h 257
1
.~
Ttyp
0.75
st
-
0.5
0.25 -
1072 10" Ic (A) 10
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HHHE

APPLICATION INFORMATION

R.F. performance in S.S.B. operation (linear power amplifier)

VeE = 26 V; Ty, up to 25 °C
f1 = 28.000 MHz; {3 = 28.001 MHz

output power G ds Ic Class
W) (@) (@B (8)
0-s(PEP) | 18 | <-4 | <12 | A

Test circuit:

5.5.B.
class A L4 160to260pF 500
500 10to780pF
R L3 1tos75pFgd
>4=10t0780pF T
L—I JaonF 39nF IJ 22uF 4”
350.(20W)
820 560 0ipF 50
5W) (15W)
72155

L1 = 3 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. diam. 7 mm
leads 50 mm totally ‘
1.2 = 7 turns enamelled Cu wire (0.7 mm) on 3H1 toroid; 60 pH
(code number of 3H1: 4322 020 36620)
L3 = 4 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. diam. 10 mm
L4 =7 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. diam.12 mm

Detailed information for a wide band application
1.6 tc 28 MHz available on request

1) Stated figures are maxima encountered at any drivinglevel between the specified
values of PEP and are referred to the according level of either of the equal ampl.
tones. Relative to the according peak envelope power these figures should be in-
creased by 6 dB.
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7261165

-35

(dB)

=40

-45

-50

[T 1T
I

[T

2
[ 1]
117

VCE= 26V
Th=70°C
Rth mb-h= 0.3°C/W

111
T[]

T
11

LN
Ic-‘-O.EA‘

T
r1.0A—1.2A

J

4

—.

5

PEP. (W)

10




BLX13

APPLICATION INFORMATION

R.F. performance in S.S.B. operation (linear power amplifier)

Ve =28V; T up to 25 oC
f1 = 28.000 MHz; fy = 28.001 MHz

output power Gp dt d3 Iczs Ic Class
(W) (dB) ¢4 @) (mA) (A)
25 PEP l > 18 I typ. 35 l typ. —35 l 25 ' typ. 1.28 l AB
Test circuit:
$.5.B. L4 160t0260pF 500

class AB
500 10to780pF 1

L

L3  15to575pF 5

L—| |39nF | 3j9nF| JJ IZZuF ;7
—| s

A V]

D1 n
1000 680 OIpF
20 BW) (W)
T }— } -0 "'VCC

7261163

D1 = AYY10/120

L1 = 3 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. diam. 7 mm
leads 50 mm totally
L2 = 7turns enamelled Cu wire (0.7 mm) on 3H1 toroid; 60 pH
(code number of 3H1: 4322 020 36620)
L3 = 4 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. diam. 10 mm
L4 = 7 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. diam. 12 mm

l) Stated intermodulation distortion figures are referred to the according level of

either of the equal amplifiedtones. Relative to the according peak envelope powers
these figures should be increased by 6 dB.

8 ll “ May 1971
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7261170

-25
dy .
ds Vo= 28V
cc™
(dB) Icz5225mA
0 Th= 5°C
-3
/|
7
A / Vi
/
35 %
- > -
~ L
]
-40
w43 5 10 15 20 25 PEP (W) 30
AO 7261167
Conditions:
G,
e P, = 25WPEP
Py —
30 \typ ICZS = 25 mA
AN Zp, =12.5Q
N Th = 250°C
20
10
1 10 f (MHz) 102
AL 1071 || ” 9
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20
RESISTANCE COMPONENT d

“\\\““ 9“{\’0
N e

e
S
IR INIS ’0’0,@
S ‘00”’0”Q%§cg

2zt N 6 mmromy =

Z,=100.

Conditions:

Py, = 25 WPEP
Ve = 28V
logg = 25mA
Zp, =12.5Q

T, = 25°C

10 H H May 1971



BLX13

APPLICATION INFORMATION

R.F. performance in c.w. operation (class B)

Ve =28 V3 Th up to 25 °C
f Pg PL, Ic Gp n z; Y
(MHz) (W) W) (A) (dB) ) (&) (mA/V)

70 | typ. 0.5 | 25 | typ. 1.49 | typ. 17| typ. 60| 0.53-j1.4 | 42.5-54

Test circuit:
410100pF 500
L2 P

Y'Y Faa
Al ~
Lto = =i 39
3 100pF7£ ToF l
- { 7261162
4 SGOLpF 10‘0nF 100
7 1

=0 +¥c=28v

cw. BLX13
class B 500 4to4OpF

< £0100pF

L1 =93 nH; 3 turns enamelled Cu wire (1.5 mm); int. diam. 10 mm; length 8 mm;
leads 2 x 5 mm

L2 =147nH;5 turns enamelled Cu wire (1.5 mm); int. diam. 9 mm; length 14 mm;
leads 2 x 5 mm

L3 =118nH; 4 turns enamelled Cu wire (1.5 mm); int. diam. 9 mm; length 10.5 mm;
leads 2 x 5 mm

L4 = FXC choke (code number 4312 020 36640)




BLX13

7261168 1"0 7261166
T
11 RF. SOAR f=70MHz
f=70MHz|_| Vee = 28V
Lo Vecz28V [ | PLIW) R .03°%
P Th=25°C (V.S.W.R=1) th mb-h=0.3°C/W
(W)
Th=59°C
30 30 ' I
70°C
typ |
// 90°C
7
20 4
[ 20
10
0 10
X 15
0 05 1 R (W) 1 0 swr °

Forhigh voltage operation, a stabilized
power supply is generally used.
The graph shows the allowable output
power under nominal conditions as a
function of the V.S.W.R., with heat-
sink temperature as parameter.

12 “ H Naxr 1071



BLX14

TRANSMITTING TRANSISTOR

Silicon n-p-n power transistor for use in industrial and military s.s.b. and c.w.
equipment operating in the h.f. and v.h.f. band;

- rated for 50 W PEP at 1.6 MHz to 28 MHz
(intermodulation distortion better than 30 dB down);
full load mismatch permissible at stud temperatures up to 70 °C

- rated at 50 W for frequencies up to 70 MHz in c. w. operation

- supply voltage 28 V

- plastic stripline package

QUICK REFERENCE DATA
Operation | Class | Voo f Pr, Gp d3 Ic(zs)
) (MHz) W) (dB) (dB) (A)
s.s.b. A 28 1.6 to 28 1I5(PEP) | > 13 |typ. -40 | 2.0
s.s.b. AB 28 1.6to 28| 7.5-50(PEP)| > 13 | < -30 | 0.1
c.w. B 28 70 50 > 7.5
c.w. B 28 30 50 typ. 16

MECHANICAL DATA

SOT -55

/:\ 83—

1

a:

Dimensions in mm

16

18\ 1/4"x28UNF ~
\

r&

K
\
O
/

o LT
2w |9 ] 55/ (
b \ c
| : 1/ "
: 7260777 4 x28 UNF
6 ~
\
LGZ a5 -5
- S et he
< 27.2 7256786.1
- 26.8 -
Torque on nut: min. 23 kg cm Diameter of clearance hole in heatsink: max.
(2.3 Newton metres) 6.5 mm.
max. 27 kg cm Mounting hole to have no burrs at either end.

(2.7 Newton metres)

De-burring must leave surface flat; do not
chamfer or countersink either end of hole.

[



BLX14

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages
Collector-base voltage (open emitter)

peak value VeeoMm max. 8 V
Collector-emitter voltage (Rgg = 10 Q)

peak value VCERM max. 8 V
Collector-emitter voltage (open base) VCEO max. 36V
Emitter-base voltage (open collector) VEBO max. 4.0 V
Currents
Collector current (average) Icav max. 4.0 A
Collector current (peak value) f>1MHz ICM max. 12 A

Power dissipation

Total power dissipation up to Ty =25 0C

f>1 MHz Piot max. 88 W
i ro—y ["“Io"g’- 6 | 7211101
[ short time [Nz | _| Vee <28V] | D.C.SOAR
operation S £>1MHz 1
100 [y swWR>3 s N
t ‘o (A)
Prot P L)
(W) % . 87
G 2 ¢
/Z \
75 o 4
Vo \
& AY
2 \ A
|| =100°C\ 50C
50 ¥r=100°C \2:
normal operation N \\\
V.SWR.<3 2 h
N
25 P
% 50 100 Th(°C) 150 % 20 v
Temperature ce (V) 40
Storage temperature Tstg -65t0 +200 °C
Operating junction temp erature Tj max. ~+200 ©°C
THERMAL RESISTANCE
From junction to mounting base R j-mb 1.8 °c/w
From mounting base to heatsink Rth mb-h = 0.2 °c/w

2 “ ‘ ” Maxr 1071



BLX14

CHARACTERISTICS

Breakdown voltages

Collector-base voltage
open emitter; Ic = 25 mA

Collector-emitter voltage
RBg =10 Q; I¢ = 25 mA

Collector-emitter voltage
open base; I = 50 mA

Emitter-base voltage
open collector; I = 10 mA

Collector-emitter saturation voltage

Ic=0.7A;Ig=0.14 A

Transient energy

L =25 mH; f =50Hz
open base

-Vpg = 1.5 V;Rpg = 33Q

D.C. current gain

IC:l.4A;VCE=6V

Transition frequency

Ic=3.0A; Vgp =10V

Collector capacitance at f =1 MHz

IE :IGZO;VCB:SOV

Feedback capacitance at f =1 MHz
Ic =100 mA; VCE =30V

Collector-stud capacitance

Tj = 25 °C unless otherwise specified

V(BR)CER > 85 'V
V(BR)CEO > 36 V

V(BR)EBO > 4.0 V

VeoEgat < 1.0 Vv

E > 8 mWs
E > 8§ mWs
hpp 15 to 100

fp typ. 250 MHz

typ. 115 pF

Ce < 125 pF
Cre typ. 90 pF
Ceg typ. 3.5 pF




BLX14

7260894

726089:

| I T 1T T
[T IT
[Vee=20v F=1MHz
400 - 400 Te=1.-0[]
fr Ce
(MHz) {pF)
300 300
\
Ttye =
/ N A
N
200 200 N
\\
L typ
B~ —
100 100
0 0
0 5 0 Ic(A) 15 0 10 20 Veg (V) 30
7 Z1110!
104 Sss=sss:
INEENEEN
INERNENE
Veg =28V
Ie Tn =25°C
(mA) typ
/”’_
103 o
Y|
l'
y
102 /
10
600 800 1000 Vge(mv) 1200
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BLX14

APPLICATION INFORMATION
R.F. performance in S.S.B. operation (linear power amplifier)
- Ve =28 V; T up to 25 OC

f3.= 28.000 MHz; fo = 28.001 MHz

output

G Mge | 43 ds Iczs I
pover , @ | @ @y @b | ® | @ |
7.5 to 50 (PEP) i >13 l >35 ! < -30 ' < -30 I 0.1 |<2.55| AB

At temperatures up to 90 °C the output power relative to that at 25 °C is diminished
by a factor —40 mW/°C

The transistor is designed to withstand a full load mismatch operating under
50 W PEP at Vo = 28 V and Tp =70 °C

Test circuit:
: 16010 260pF 50 0.
$.SB. Lh
TUT

class A-B 500 10to780pF |1

=£10to 780pF |L2 330

D1 = AYY10/120

L1 = 3 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. diam. 7 mm
leads 50 mm totally
L2 '= 7 turns enamelled Cu wire (0.7 mm) on 3HI toroid; 60 uH
(code number of 3H1: 4322 020 36620)
L3 = 4 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm;int. diam. 10mm
L4 = 7 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. diam. 12mm

1 ) Stated figures are maxima encountered at any driving level between the specified
values of PEP and are referred to the according level of either of the equal ampl.
tones. Relative to the according peak envelope power these figures should be in-
creased by 6 dB.

Maxr 1071 H “ 5
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7211104

721"05___
typical values Vec=28V
Vee=28Y - 1=28000MHz
~-20 1= 28000 MHz 40| £,=28001MHz
f2= 28.001 MHz ICZS =01A
Th =25°C T, =25°C
d h h
3 Iezs= 100mA ds Mat 4
ds y
(%)
(dB)
P .
~ >
/|
- L )4
- -t NS de_|
40 NG 20
4
/
Yy
-60 0
0 25 50 P.EP(W) 75 0 25 50 PEP.(W) 75
60 T T
ENEEREER
typical values
PEP
E 1228000 MHz
(W) ,228001MHz
| Iczs=01A
Ve =28V
L nesg H
- ——
Pt PEP,
= d3
- (dB)
40 da [ _30
| orrte]
b
=
30 4.0
25 75  Th (°C) 125

6 “ May 1971
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30 7260895
| I
| L1
ll'cypicql values ——
Gp - : I
(dB) \"--.‘\ |f
;\\
~ -
20 \\\\s
~
10
0
1 10 f (MHz) 100

S.S.B. class AB operation

P, = 50 WPEP
Voo = 28V

Io = 100mA
Z;, =6.25Q

T, = 25°C

‘The drawn curve holds for an unneutralized amplifier.

The dashed curve holds for a push-pull amplifier with cross neutralization.
Collector -base neutralizing capacitor: 82 pF

Mav 1971 “ “ 7
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““I “

W

e

/ :" il
g

7260898

S.S.B. class AB operation

P, = 50 WPEP
Véo = 28V

Ic = 100 mA
Zp, =6.25Q

T, = 25°

The upper graph holds for a push-pull amplifier with cross neutralization.
Collector -base neutralizing capacitor: 82 pF

The lower graph holds for an unneutralized amplifier.

8 Il H May 1971



BLX14

APPLICATION INFORMATION (continued)

R.F. performance in s.s.b. operation (linear power amplifier)

Vee =28 V; Th up to 25 °C
fi = 28,000 MHz; fy = 28,001 MHz

output Gp ds ds Ic Class
ower
P (aB) @) b @b @)
(W)
15 PEP >13 typ. —40 typ. —45 | 2,0 A
Test circuit ; L4 160to260pF 500
500 10to780pF 1 Tur —
S.S.B. L, -
class-A L3 15t0575pF;._ —
10t0780pF T —
L—| J3seF 39nF | I—J 22uF J”
3,50 (20W) b l
50
820 560 O\pF
(5W) (15W)
“Veg — 72155 +Vee
L1 = 3 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 7 mm
leads 50 mm totally
L2 = 7 turns enamelled Cu wire (0,7 mm) on 3H1 toroid; 60 pH
(code number of 3H1: 4322 020 36620)
L3 = 4 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 10 mm
L4 =7 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 12 mm
7211102 7211103
1
typical values
Th =25°C
-20 . 20| ,=26000MHz
typical values 2= 28,001 MHz
Th =25°C da=—40dB
ds f)= 28000MHz pERL
f2=28001MHz Vec =28V
(dB) Voo =28V (w)
117 / 2y
[TTT /| A
Ic =15A 2A
1 > 2
A
-40| = 10
y ,
P /
A /
7
-60 0
10 15 PEPR(W)20 1 1,5 21Ic (A) 25
June 1976 9




BLX14

APPLICATION INFORMATION

R.F. performance in c.w. operation (class B)

Voe =28 Vi Thup to 25 °C

f(MHz) | Ps (W) | PL(W) | Ig(A) | Gy @) | nBH | 2z |YLma/v
70 < 8.9 50 < 3.25| > 7.5| > 55| 1.0+j0.2| 120-j75
50 typ. 4 50 typ. 3.25 | typ. 11| typ. 55 - -
30 | typ. 1.2 50 typ. 3.25 | typ. 16| typ. 55 - -

At temperatures up to 90 °C the output power relative to that at 25 °C is diminished by a
factor -40 mW/°C. :

Test circuit ¢

4t0104pF 500
L4
CW.

uT
70 MHz 500 14to39pF

L1

LY

g:.a Sito151pF 33
2 60t0160pF

InF

y ﬁ' I f
;z 100 m’i’j
— 1+

O+Vee 721m58

L1 =60 mm straight enamelled Cu wire (1.5 mm); 9 mm above chassis

L2 = FXC choke coil (code number 4322 020 36640)

L3 = 2 turns enamelled Cu wire (1.5 mm); winding pitch 2 mm; internal diam. 10 mm;
leads 55 mm totally

L4 = 3 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; internal diam. 10 mm;
leads 50 mm totally

10 May 1974
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7Z11113

75 7211112 60
typical values [TITTITI
f=70MHz -Veg =28V —+— typical values
Th =25°C /] P f=70MHz
PL. i W) Th =25°C
W) // 24V ( Pg=7.5W -1—
"4
50 // / 40 4
/ i/ 5W
Vi
// /
/ /
13.5V i1 F
25 A 20 2.5W
//
/ zd
Y
//
0 0 -
0 10 PS (W) 20 0 20 VCE (v) 40
7Z|||05_
60 TTTT]
L]
PL Ve =28V
f = 70MHz
(W)
AP,
- A_T;L‘b:—{' mW/eC
50 /P
Yo ]
40
30
0 50 Th (°C) 100

Mav 1971 “
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BLX14

APPLICATION INFORMATION (continued)
L2 4tol04pF 500

Test circuit:

TUT.
C.W. 500 10to35pF L1
Hz
50 M L4 68to16BpF ¥
2247t0147pF
ll.BnF .
1
O1uF 100 I
+Vee 7711159
L1 =1 turn enamelled Cu wire (1.5 mm); int. diam. 10 mm; leads 40 mm totally

L2 = 4 turns enamelled Cu wire (1.5 mm); int. diam. 12 mm; leads 40 mm totally
winding pitch 2 mm

L3 = FXC choke coil (code number 4322 020 36640)

L4 = 3 turns enamelled Cu wire (1.5 mm); int. diam. 10 mm; leads 40 mm totally
winding pitch 2 mm

7 7211110 70 7Z11111
typical values /VCE'=28|V typical values 1LjL1L
f=50MHz f=50MHz Pg=6W

PL Th =25°C PL Th =25°C

(w) ’ 24V (W) /

/ //
50 7 , 50 4w
4
/ y,
I
/
/ 13.5V /
25 /r 30 7 EX
4
/vt 7
//
/
0 10
0 5 Ps (W) 10 0 20 Vee (V) 40

12 ' ” May 1971



APPLICATION INFORMATION (continued)

(=
Test circuit : . 43201’*353' E’}q{l,
TUT. 4 ey
500 4to104pF |4 !
cw. > 120pF- Ao
30 MHz - o= L3 %toB74pF s
5#2ut0574pF

Ve 72157

L1 = 2 turns enamelled Cu wire (1.5 mm); winding pitch 2 mm; int. .0 omm
leads 60 mm totally

L2 = 7 turns enamelled Cu wire (0.7 mm) on 3HL toroid; 60 uH
(code number of 3H1: 4322 020 36620)

L3 = 4 turns cnamelled Cu wire (1.5 mm); winding pitch 2 mm; int, diam. 10 num
leads 50 mm totally

L4 = 6 turns enamelled Cu wire (1.5 mm); winding pitch 2 mm; int, diav. 12 mm
leads 50 mm totally

72”!06_ 7211108
0 IENAN 60 typical values i 1113
Ve =28V || f=30MHz Po=15W |
Th =25°C Pt
PL PL h
4
(W) ) W
1w
24V T /
Vi
50 y4 40 4
Vi typical values 0.5W
7 f =30MHz 4
7 T =25°C - A1
A y. R
7 4
30—Hf 20
13.5V .
b i
/
4
7| | i
! |
1 1
10 0 : \ =
4] 2 PS (W) & Q 20 VC’E (V) 40

HHHT

o I



BLX14

I

70 7260836
RE SOAR |
=30 to 70MHz | |
PL(W) \ Vcc= 28V | ]
(V.SW.R.=1) \ Rih mb-h=0.2°CIW
60 ~
AN
N
NI WAN
50 a
Th=50°C
\\\ Pa,
\\IE:_E =
40 N [ —
90°C
30
1 10 V.S.WR. 50

For high voltage operation, a stabilized power supply is generally used.
The graph shows the allowable output power under nominal conditions as a function
of the V.S.W.R., with heatsink temperature as parameter.

14 ll H May 1971
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OPERATING NOTE Below 50 MHz a base-emitter resistor of 6,8 Q is recommended to

avoid oscillation. This resistor must be effective for both d.c. and r.f.
7267570

power gain versus frequency
(class B operation)
20 T
[T T[]
Gp ! Vo =28V L4
(dB) Py =50wW |
\ Tp=250C |k
15 typ. values
A
N
10 N
AN
AN
5 1
|
T
0 L
0 50 100 150
f (MHz)

7267571 7267572
input impedance (series com- load impedance (parallel com ~
ponents) versus frequency ponents) versus frequency

2| (class B operation) 15 | (class B operation)
Zl’,’i R T
L ~t e
*i (@ L
() t——r ! ' (PF) |
2 i T3 p
1 ~ 12,5 0
» LR,
Vil \
ya =CL
n an \1 /
U f 1Y) ~250
4
/ N
cLd .
- _)ﬁ S I‘il"
a1 Vog=28V | 75 1 Voa=28v | L-Z500
Pp,=50W | — P, =30W }
1 Th=250C | -+ Th=25 °C -
X; typ. values 1 typ. values X
" T ] T T
L (1117 S ITTITIT]
-0 50 100 150 0 30 100 150
f (MHz) £ (MHz)
| .







BLX15

TRANSMITTING TRANSISTOR

Silicon n-p-n power transistor for use in industrial and military s.s.b. and c.w. equip-
ment operating in the h.f. and v.h.f. band:

rated for 150W PEP at 1,6 MHz to 28 MHz

(intermodulation distortion better than 30 dB down)

rated at 150 W output power for frequencies up to 108 MHz in c.w. operation
supply voltage up to S0V

- plastic encapsulated strip-line package

delivered in matched hgg groups

QUICK REFERENCE DATA

Operation | Class | Vcg f Pr, Gp ds3 Iczs
V) (MHz) (W) (dB) (dB) (A)
s.s.b. AB 50 1,6 to 28 | 20 to 150 (PEP) | > 14 | < =30 0,10
s.8.b. A 40 1,6 to 28 | typ. 30 (PEP) | > 14 | < =40 2,5
c.w. B 50 70 150 > 10 - -
C.oW. B 50 108- 150 typ. 7,8 - -
MECHANICAL DATA Dimensions in mm
SOT-55

0.27_ o e
0.23
e /r\

/ 7\ 13\ 1Ib"x2\iUNF
(@]

] 3 l'I
2 % | 1 (
b \ c
‘—.“‘ 1/ n
@ 7260777 4. x28 UNF
RN
S
L e
6.2
5“8 ‘5’4
13.5 85
2 125 72 02
27.2 7258786.1
- 26.8
Torque on nut: min. 2,3 Nm Diameter of clearance hole in heatsink: max.
(23 kg cm) 6,5 mm.
max. 2,7 Nm Mounting hole to have no burrs at either end
(27 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

| I
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HHHE

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages

Collector-base voltage (open emitter)

peak value

Collector -emitter voltage (Rpg =10€2)

peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents

Collector current {(average)

Collector current (peak value) f > 1 MHz

Power dissipation

7267520

9
10% M'3.CS0AR
I
(A)
10
Tp =25 9CH
Th = 70 OC ,/'\\
i N
1
101 )
1 10 Vog (V) 10
Temperatures

Storage temperature
Junction temperature ‘

THERMAL RESISTANCE

From junction to mounting base
From mounting base to heatsink

Prot
(W)

200

100

VeBOM max. 110V
VCERM max. 110 VvV
VCEO max. 53 V
VEBO max. 40 V
Ic(av) max. 6,5 A
IcMm max. 20 A
7267521
[T
NN
Vegr =50V
f=1MHz [
L
| i
L-short time operation ~
(-
1~ VSWR >3 -
NN
§
NC)
?57(0;
Y 3*\.;‘_
\‘/h)>
|-—normal operation
T VSWR<3
0 50 Th (°C) 100
Tstg -65 to +200 ©C
Tj max. 200 ©C
" Rh j-mb 0,75 °C/W
Rth mb-h = 0,15 °C/W

I August 1973



BLX1S

CHARACTERISTICS Tj = 25 OC unless otherwise specified

Breakdown voltages

Collector-base voltage
open emitter ; Ic = 100mA V(BR)CBO > 110 v

Collector-emitter voltage
RBE = 5% ; Ic = 100 mA V(BR)CER > 110 v

Collector-emitter voltage :
open base ; Io = 100mA V(BR)CEO > 53 \

Emitter-base voltage
open collector; Ig = 20mA V(BR)EBO

\
o
o
<

Transient energy
L =25mH; f = 50Hz

open base E > 12,5 mWs
~-VBE = 1,5V; RBE = 33Q E > 12,5 mWs
D.C. current gain
Ic=14A ;Vgg= 6V hpE 15 to 50
D.C. current gain ratio of matched devices
Ic=14A ;Vgg= 6V - hpgi/brr2 < 1,2
Transition frequency
Ic=6,0A ;Vgg=35V fr typ. 275 MHz

Collector capacitance at f = 1 MHz

typ. 185 pF

a = e = VR = C S
IE=1e=0 ;Vgp =50V c I 290 oF
Feedback capacitance at f = 1 MHz
Ic =150 mA; Vg =50V Cre typ. 115 pF

(o5
(943

Collector-stud capacitance Cecs typ. pF

| ' I q



BLX15

400

(MHz)

300

200

100

7267531

7262647

S R N

I N |

[ 111 LT
typ. values — 1000 f=1MHz ||
IE=I =0
Ce ©
(pF)
VCE:3‘5V‘——A— 750
sy «i—.s v
= 25V || I
/ L 15 v \
] 500 \\
/ 10V
/ e
T~
5V_T
~ \\
P,
2V 250 \typ
0 | [
10 1g (A) 15 0 25 50 Vg (V) 75
10 } } } Z[ZS;SZZ
Vep=40V |
Ic — T =25 °C
(A)
| A
1 7
A
/
typ
1071 /
I
][
10~2 l
500 750 1000 1250
Vgg (V)
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APPLICATION INFORMATION

R.F. performance in s.s.b. operation (linear power amplifier)

Tp up to 25 °C
f1 = 28,000 MHz; f2 = 28,001 MHz

output power Gp nde d3 ds Iczs Ic VcE Class
(W) (dB) (%) (dB) 1) | (dB) 1) (A) (A) V)
20 to 150 (PEP) > 14 > 37,5 l < =30 < =30 I 0,10 < 4 [ 50 , AB
typ. 30 (PEP) > 14 typ. 15 < -40 < =40 2,5 - 40 A
S.S.B. test circuit class AB; f = 28 MHz
C10
ZL=

I 500
285 mON

I_

NL

Cc13

bias

List of components: see page 6.

LS

- ‘[53_—°+Vcc

7267552

Ly Statedfigures are maxima encountered at anydrivinglevel between the specified values
of PEP and are referred to the according level of either of the equal amplified tones.
Relative tothe according peak envelope power these figures should be increased by 6dB.

« 1amn II

Il
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T

APPLICATION INFORMATION (continued)

List of components:

Trl = BD135

Tr2 = BD228

Cl =Cl0= 100 pF air dielectric capacitor (single insulated rotor type)

C2 =C6 = 27 pF ceramic capacitor

C3 = 180 pF ceramic capacitor

C4 =Cli3= 100 pF air dielectric capacitor (single non-insulated rotor)

C5 =C7 = 3,9 nF polyester capacitor (+10%)

C8 = Cl4 = C15 = 100 nF polyester capacitor (£10%)

c9 = 2,2 pF moulded metallized polyester capacitor

Cll = 68 pF ceramic capacitor

Cl2 = 220 pF ceramic capacitor

1.1 = 88 nH; 3 turns Cu wire (1,0 mm); internal diameter 9 mm; coil length 6,1 mm;
leads 2 x 5 mm

L2 = L5 = ferroxcube bead, grade 3B (code number 4312 020 36640)

L3 = 180 nH; 4 turns enamelled Cu wire (1,5 mm); internal diameter 12 mm;
coil length 9,9 mm: leads 2 x 10 mm

L4 = 350 nH; 7 turns enamelled Cu wire (1,5 mm); internal diameter 12 mm;
coil length 19,1 mm; leads 2 x 10 mm

R1 = 0,66 2 parallel connection of 5 x 3,3 Q carbon resistors (+5%; 0,5W each)

R2 = 27 Q carbon resistor (£5%; 0,5W)

R3 = 4,7 Q carbon resistor (+5%; 0,5W)

R4 = 5,6 kQ carbon resistor (£5%; 1W)

R5 = 15 Q wire-wound potentiometer (3W)

R6 = 157 Q2 parallel connection of 3 x 470 2 wire-wound resistors (5,5W each)

R7 = 68 @ carbon resistor (£5%;0,5W)

7267740

20 intermodulation distortion versus heatsink temp.
NEEEEEEREE
am SESEREREEEN
(dB) _ =) d3 at 150W P.E.P."
~40
Voo = SOV -
; f1=28,000 MHz T
-50 f=28,001 MHz |||
Iozs=100mA ——
HEREN
-60 NN
0 25 50 75 100 125 150
Tp (°C)

H August 1973



BLX15

7267515 60 7267519
0 intermodulation distortion double -tone efficiency
versus P.E.P. versus P.E.P.
. T i T TT
R e
(dB) typ. values - (B =+ 258 000 Mz 7
Vee=50V 7] L= : 2
f1 = 28,000 MHz|_|_| Zlfl?“_zzgéogéMH“ T
-20 fo = 28,001 MHz 40 [ RT ) e
Ty = 25 oC - ——Iczs—lOOmA -
1 \ \ 7
Icz§=100mA T ENEEVd
d3 [ ’ | 1/
s =C P
'“M"dS e voe == = ,(
40 i rd !
- 20 4 T N
i [Jl I
il 1 | i 1 e
T i i
‘ L B
i i 1 1 i
~60 | 1 0 | Il i 1
0 100 P.E.P. (W) 200 0 100 P.E.P. (W) 200
O 7267517 /O 7267523
intermodulation distortion OV [Mdouble - tone efficiency
Ver us P.E.P. versus P.E.P.
EEERNER 1 1L HEEREEN -
i, A T [ e
(dB) |- 1 | typ. values @) 1 | P e
T - Voo =40V . T
1747 = 28,000 MHz ||| EuE 3
-20 |£2=28,001 MHz ] 40 T i
o T Tp=250c [ _ !
et —11czg=100mA - i
- | i e T g
_Q&Q ' % 5/, JJ typ
™ | ! T
g n i_ ,l L / .
| L 195 ] | ]
40 ' | 20 /'Z : '
. / iVec =40V -
T T£1=28,000 MHz[ ]
] b £ = 28,000 MHzZL |
»-7.‘_’“-_.}‘ I i Th.:25 oc h—»:
I } Igzs=100mA |
L T HERRERNN
-60 | L 0 L] || 4{ NN RN |
0 100 P.E.P. (W) 200 0 100 P.E.P. (W) 200
A me 10772 ]I “ 7
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7267516 7267526
7,5 : 40 . -
input impedance (series com- power galn versus Irequency
‘ .
ri ponents) versus frequency G ‘ \

= LTI el
(). 'rliJvi ’mtyp..: jaf[es H' T

s INLLHLE

|

1

30

!
|

/-
S

§ | .
{ E 20 = \ ;
|

10 L L I
f(MHz) 102 1 10 f(MHz) 102

S.S.B. class AB operation

PL = 150 W (PEP)

Vce = 50V

ICZS = 100 mA

T, = 250C

71 = 6,25 in series with 10.4 nH (in parallel with —267 pF)

The graphs hold for one transistor of a push-pull amplifier with cross neutralization:
collector (Trl) - base (Tr2), neutralizing capacitor: 82 pF.

8 H August 1973
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7.5 7267514 40 2767829
input impedance (series com- power gain versus frequency §
Ty ponents) versus frequency o 1 il P
-Xi T T p
o | L] (4B) |
typ. values L
- ‘ :
5 \\ : ‘ 30 ‘
\ - typ ERE
\ f | N I
! x 1 1
\\\ | | N\ i
— AN L
N | \ |
2,5 |——x; ——N\& 20 L
AN ! ) |
i { I
\\l\;\\ | |
h\ Rkl
‘ IR
; N | ; L L
| INT L 3 Hi B
0 | ; [ 10 L bdedd
1 10 f(MHz) 102 ‘ 10 f(MHz) 107
S.S.B. class AB operation
P = 150 W (PEP)
Vea = 50V
Igzs = 100 mA
TR = 250C
Zy, = 6,25 Qin series with 7,3 nH (in parallel with ~188 pF)

The graphs hold for an unneutralized amplifier.

August 1973 H
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APPLICATION INFORMATION (continued)

S.5.B. test circuit class-A; f = 28 MHz

c10

ZL=
500

c1
L3 C12

o

ML

C13

7267551

R10

List of componerts: (see also page 11)

—= D1

= BY2006

TR1 =BD204

+ C1 =C10 =100 pF air dielectric capacitor (single insulated rotor type)
C2 =Cb6 = 27 pF ceramic capacitor
C3 = 180 pFF ceramic capacitor
C4 =C13 =100 pF air dielectric capacitor (single non-insulated rotor)
C5 =C7 = 3,9 nF polyester capacitor (+10%)
C8 = 100 nF polyester capacitor (£10%)
Co = 2,2 pF moulded metallized polyester capacitor
Cl1 = 68 pF ceramic capacitor
Cl12 = 220 pF ceramic capacitor
10 June 1976
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APPLICATION INFORMATION (continued)

List of components: (continued)

it

L1 88 nH; 3 turns Cu wire (1,0 mm); internal diameter 9 mm; coil length 6,1 mm;
leads 2 x 5 mm

/
L2 = L5 = ferroxcube bead, grade 3B (code number 4312 020 36440)

1.3 = 180 nH; 4 turns enamelled Cu wire (1,5 mm); internal diameter 12 mm;
coil length 9,9 mm; leads 2 x 10 mm
L4 = 350 nH; 7 turns enamelled Cu wire (1,5 mm): internal diameter 12 mm;

coil length 19,1 mm; leads 2 x 10 mm

R1 = 0,66 Q2 parallel connection of 5 x 3,3 €2 carbon resistors (£5%; 0,5 W each)
R2 = 27 carbon resistor (+5%; 0,5W) :

R3 = 4,7 Q carbon resistor (£5%; 0,5W)

R4 = 50 Q wire-wound potentiometer (1 W)

R5 = 10 carbon resistor (+5%; 1W)

R6 = 560 Q enamelled wire-wound resistor (5,5 W)

R7 = 270 Q carbon resistor (+5%; 1W)

R8 = 0,6 Q parallel connection of 3 x 1,8 @ wire-wound resistors (8 W each)

R9 = 90 Q parallel connection of 3§ x 270 &2 enamelied wire-wound resistor (5,3 W each)

R10 = 12 Q carbon resistor (+5%; 1 W)

~20 ' 7267532
third order intermodulation distortion versus P.E.P. (class A operation)
dim [T T[] ]] T
(dB) | |typ. values | 1 n | L
VeE =40V B | r
30 I f1=28,000 MHz Y z )
T T 82 = 28,001 MHz | i
" Th=25°C e ; R |
Ig=24 11 1 25A 2;‘ ;
J/ / d | _‘__ N
Pl
-40 -~ :
7 M, = l
/,/ e 7 | L
Va // /// | |
] -
o~ T
-5 . | |
50 //, r ‘+
% S T
| |
7 | .
L
|
i
~60 [ | j
0 10 20 30 40 50 60

P.E.P. (W)

Anonat 1973 || ” 11
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APPLICATION INFORMATION (continued)

R.F., performaice in c.w. opcration (class B)

Ver = 50V; Th up to 25°C
coaz) | oo oo | e | g | o
70 | < W 150 | o< 46 > 10 > 65
108 | typ. 30 150 | typ. 40 | typ. 7.5 typ. 75

Test circuit: cé
CW. _— -0 +VCC
7O My ;;

‘24

L3 R
L4 C3 7=
w L
ot A =) _son
_ (03] L1
J{m.ﬁ_‘/ﬁ:\—' )
A cLzf ==cs
C25 L2
; 7267550

List of components:
1.1 = 60 mm straight enamelled Cu wire (1,5 mm); 9 mm above chassis
L FXC choke coil, grade 3B (code number 4312 020 36640)
L3 = 18 turns cnamelled Cu wire (1,5mm); internal diameter 10 mm; pitch 2mm;

ds S5mm totally

T4 )

L4 = 5 turng enamelled Cu wire (1,5 mm); internal diameter 10 mm; pitch 2,5 mm;

leads 30mm totally

Cl = 4to 29pl concentric air trimmer in parallel with 10 pF ceramic capacitor
2 = 4to 104 pF film dielectric trimmer in parallel with 56 pF ceramic capacitor
C3 = 4 to 104 pF film dielectric trimmer

Cd = 4t 104pF
Cs = 100 nF polyester capacitor (+10%)
C In¥ ceramic feed through capacitor

R =

10€ carbon resistor (0,5W)

film dielectric trimmer in parallel with 47 pF ceramic capacitor

At Pr,=150W and Vog = 50V, the output power at heatsink temperature between 25°C

and 75 9C relative to that at 25°C is diminished by 100 mW/°C,

12 H

August 1973
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300 7267530
load power and efficiency versus
source power (class B operation)

P HERRERER

L NN
(W) [ £=70 MHz :
o e o
[ Tp=25°C et TV
- typ. values | !zﬂd
200 /%/!
pd 40V~
P, s
PyARD”
- 1, (Vo =50 V) T ==/
i [ AT/ A
| 28V]]
4 A
100 ‘ V.4 -
y.O4RD
/,A/
R S4AV4
44
E
|
|
0 [l .
0 10 Pg(W) 20

200 7257521“

R.F. SOAR (class B operation)
I
P LI T
o LI\ r=70Muz ]
VSWR =1 ‘ \\ Veeo=50V
| Repy mb-h =015 °C/W 1]
150 Y
NN\
N\
N, Th=50°C
L1
N\ L0
N 90 °C
100
| i
50 ]
1 10 VSWR 102

(%) -

Indicated load power as a function of
overload.

The graph has been derived from an
evaluation of the performance of
transistors matched up to 180 W load
power in the testamplifier on page 12
and subsequently subjected tovarious
mismatch conditions at 50V with
VSWR up to 50 and elevated heatsink
temperatures.

This indicates a restriction to the
load power matched under nominal
conditions in the recommended test
configuration.

I
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APPLICATION INFORMATION (continued)

Test circuit:

c1 L1 L2
ZS= If
500’&
28

Ni
]
o
N
o
w
1
[==]
~—
w

7267553

CW.
108 MHz

List of components:

C1 =C2= 40 pF film dielectric trimmer

C3 = 400 pF parallel connection of 4 x 100 pF ceramic capacitors

C4 = 270 pF ceramic capacitor

Cs = 100 nF polyester capacitor (+10%)

C6 = 20 pF parallel connection of 2 x 10 pF ceramic capacitors

C7 =C8 = 60 pF film dielectric trimmer

L1 = 49 nl; 2 turns enamelled Cu wire (1,5 mm); internal diameter 9 mm;
coil length 4,8 mm; leads 2 x 5 mm

L2 = strip-line (7,7 mm x 6 mm); tap for C3 is 7,5 mm from transistor edge

L3 = L6 = ferroxcube bead, grade 3B (code number 4312 020 36640)

L4 = 67 nH; 3 turns enamelled Cu wire (1,5 mm); internal diameter 8 mm;
coil length 8,3 mm; leads 2 x 5 mm

L5 = 57 nH; 2 turns enamelled Cu wire (1,5 mm); internal diameter 10 mm;
coil length 4,5 mm; leads 2 x 5 mm

R =10 Q carbon resistor (0,5W)

Component lay-out for 108 MHz test circuit see page 15.

14 H August 1973
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APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 108 MHz test circuit.

R

g I

rivets cs C4

+Vee

1287718
ground pilane removed

Dimensions of printed circuit board 123 mm x 55 mm.

7267664

The circuit has been built on epoxy tibre-glass double copper clad printed circuit board
(thickness 1/16"). To minimize the dielectric losses, the ground plane under the inter-
connection of L3, C6 and C7 has been removed.

Avs s ~+ 1072 H ‘H 15
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300 7267528 7267525
load power and efficiency versus power gain versus frequency
source power (class B operation) (class B operation)

RN RN 20
Py | \ [ [T
(W) [ £=108 MHz - w1 % \ Vog=50V|]
1 Th=25°C [ (%: (dB) \ P, =150 W —
—— typ. values e . \ Th=25 oC —
200 T 100 15 \
| \ =
Voo =50 Vi N
L typ
-1, (Vo =50 V) N
EEREPEGesZ sPrnns I X
] LANRD ] N
EEY. SN o
100 = T/ 28VT30 ~
Yl A A | ™
oAt s
- L L
R W ‘/l |
EPZ4knm
[ [
I [
0 | L 0 l
0 20 Pg (W) 40 0 50 100 150
f (MHz)
72617529 7267518
input impedance (series com- load impedance (parallel com -
poneants) versus frequency ponents) versus frequency (class
2 (class B operation) 7 175 | B operation)
T 5//1 Ry, [LLLTT [ L e
Xi || typ. values | . (Q) [— typ. values | (pF)
() +—- Vgg=350V | /{ — Vcc=50V + ]
1 PL=150W A 15 = PL=150W - 70
H W
T T | T
T
LA 3 i R | A
LA Y . I
0 — ‘ 12,5 N7 T ]250
-/ ; | \ ./ L
i \’ ) ; V | T
1 ! ; I\
1%_TXI : : 10 ' —— 500
- L ,/[ 1 ‘ !
| RN ———
} b | g
| L I I
-2 L 7.5 | i |
0 50 100 150 0 50 100 150
f (MHz) f (MHz)
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U.H.F./V.HF. TRANSMITTING TRANSISTOR

N-P-N transistor intended for use in class B and C operated mobile, industrial and mili-
tary transmitters with a supply voltage of 13.8 V. It has a TO-39 metal envelope with the
collector connected to the case.

QUICK REFERENCE DATA

R.F. performance up to Toage = 25 °C in an unneutralized common-emitter
class B circuit.

Mode of |Vcc f Pg Ic Gp n zZi -?L
operation | (V) |(MHz) (W) (dB) (%) Q) (mA/V)
c.W. 13.8] 470 |typ. 0.4 | 2.0 | typ. 0.22|typ. 7 |typ. 66| 5+ j11}17 - j19

c.w. 12.5] 470 |< 0.5] 2.0|< 0.25|> 61> 65 - -
c.w. 12.5) 175 |typ.0.12 ] 2.0} typ. 0.21 | typ. 12-|typ. 75 - -

MECHANICAL DATA Dimensions in mm

TO-39
Collector connected to case

]
85 =]
max
¢ —— ]
66 e 127 5

max min 7259322

Max. lead diameter guaranteed only for 12.7 mm

Accessories supplied on request: 56218, 56245

Maxr 1974 “ ) || 1
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G 7261738 7261738
10
EEuE) 5C SoAR
Vee<16.5V |||
Piot f 210MHz 11 I
(W) (A)
short time N\
operation
V.SWR.>3
4 N
AN 1
X
A
N
\
N N
N
2 107" \ \
normal operation N Tease= 25°C E:
V.SW.R<3 125°¢c HH
% > 1072 :
100 Teasel °C) 200 1 10 Veel(V) 102

2 l[ December 1971
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEClS4)V

Voltages

Collector-base voltage (open emitter)
peak value

Collector-emitter voltage (Vg = 0)
peak value ‘

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents
Collector current (average)

Collector current (peak value) f > 1 MHz

Power dissipation

Total power dissipation up to Teage = 90 °C
f>10 MHz

Temperatures

Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to case
From mounting base to heatsink

with a boron nitride washer for
electrical insulation

VceoM

VCESM
VCEO
VEBO

Rin j-c

Rth mb-h

max. 36
max. 36
max. 18
max. 4
max. 0.7
max. 2.0
max. 3.0
~65 to +150
max 165
= 25
= 2.5

oc/w

oc/wW

-

Cmmnlanae 10771 |l
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CHARACTERISTICS

Breakdown voltages

Collector-base voltage
open emitter, IC = 10 mA

Collector-emitter voltage
Vpg = 0; Ic =10 mA

Collector-emitter voltage
open base, Ic =25 mA

Emitter-base voltage
open collector, Ig = 1.0 mA
Collector-emitter saturation voltage

Ic =100 mA; I = 20 mA

D.C. current gain
Ic=100mA; Vcg =5V

Transition frequency

Ic =200 mA; Vo = 5 V; £ = 500 MHz

Collector capacitance at £ =1 MHz

Ig=le=0; Vcg=10V

Feedback capacitance at f = 1 MHz
Ic=20mA;VCE=10V

Tj = 25 °C unless otherwise specified

V(BR)CBO > 36 v

V(BR)CES = >~ 36 v

V(BR)CEO ~ 18V

V(BR)EBO 4 v

VCEsgat typ. 0.1 Vv

> 10

hFE typ. 40

fr typ. 1400  MHz

C typ 6.5 pF
¢ < 9.0 pF

Cre typ. 4.8 pF

] | December 1971
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2000

(MHz)

1500

1000

500

7262199
Vce=5V
typ -
L~ ~
N
.
™.
]
04 0.2 0.3 0.6 0.5 Ic(A) 06
7266131
T T
[N
Tg=1.=0
f=1MHz
\\ typ
!
10 20 Veg(V) 30
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APPLICATION INFORMATION

R.F. performance in c.w. operation (unneutralized common-emitter class B circuit)

Teage up to 25 °C
f \Yele) Pg
(MHz) | (V) (W)

470 |13.8 {typ. O.
470 ]112.5 | < 0.
175 112.5 ftyp. 0.1

Gp
(dB)

n Zj Y,
(%) () (mA/V)

4] 2.0 |eyp. 0.22 [typ. 7| typ. 66 5+ 11 17 - j19
5[2.0]< 0.25|< 6|> 65 - -
21 2.0 | typ. 0.21 | typ. 121 typ. 75 - -

Test circuit:

c8
e o *Vee
.
L3 R
cs
L4 T output
v (i °) son
c1 U
input @_*F___rwn__
500
cu 3 Com= ==c7
cof L2E] Tcs
. —L ) 7261744
7

4

To obtain optimum gain performance the emitter lead length should not exceed 1.6 mm

Cl1

i

C2 =C4=C5=1.8 to 18 pF film dielectric trimmer

C3 = 22 pF disc ceramic capacitor

C6 = 10 nF ceramic capacitor

C7 = 0.1 uF polyester capacitor

C8 = 4 nT feed-through capacitor

L1 =1 turn Cu wire (1 mm); int. diam. 5 mm, max. lead length 1 mm

i

L2 =0.22 pH choke
L3 =1 turn Cu wire (I mm); int. diam. 7 mm; lead length 2 mm
L4 =1 turn Cu wire (1 mm); int. diam. 5 mm; lead length 2 mm

R =10 Q carbon
At Py, =2.0W and Vo =12.5 V the output power at case temperatures between 25 °C and
90 °C relative to that at 25 °C is diminished by typ. 5 mW/°C.

The transistor is designed to withstand full load mismatch in the test circuit under the
following conditions : Voo = 16.5 V; £ = 470 MHz; Tegge = 70 °C
V.S.W.R. =50 : 1 through all phases; Pg = Pgnom + 20 %

where Pgpom =Pg for 1.4 W transistor output into 50 2 load at Vo = 13.8 V.

Component lay-out for 470 MHz see page 7.

6 “ ” Mav 1974
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APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 470 MHz test circuit.

input
500

- 80mm r’

o]

¢7 R ;ca l c6
L2 output
- 500

"‘ %sgcﬁ';% E

c2 e ca
|

L

40mm

7261747

61746. 1

Shaded area copper

Back area not metalized

Material of printed circuit board: 1.5 mm epoxy fibre-glass
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3 7261742 7266132
| [T I
typical values | NERN
f:z.’;?OMch - 100 typical values
PL N Tease =25°C 1 f=470MHz
w) 2/ Tease= 25°C
[N <
R
2 L] -l -~
Vi o
(%) tvee=6.9V g
(}C | et //
g
12.5V
. / 6.9V )
Vi A S0 pa A
" y,
— 1 /
//
17
/A
/i
4
0 0
0 05 Pg (W) 1 0 0.25 05 P (W) 075
3 ‘ l 72656133 150 { , 7266130
typical values typical values
P f=175MHz — mn f=175MHz —
(V\;-) r\‘?/ Tease =25°C (%) Tease = 25°C
»
S
2 100
//
6.9V
. Vee=125V
/ / | pomemt
V. 6.9V
/ f
1 / 50
4
0 0
0 025 Pg(W) 058 0 0.25 Ps (W) 0.5

s ” Aaer 1074




BLX65

7261741

R.F SOAR
4
PL nom
(W)
VSWR=1
3
VSWR=3
-y |
M, \10
2 \\
™.
N
50
1
Pg 1]
0 PS nom
1.0 1 12 Ve
VCC nom
Conditions for R, F., SOAR
£ = 470 MHz Pspom =Ps at Vee = Veonom 2nd V.S.W.R. =1
Teage = 70 oc
VcoCnom= 13.8V see also page 6

The transistor was developed for use with unstabilized supply voltage V.

The above graph is based on its measured performance in the circuit given on page 6.
upply voltage was varied from Vocopom to 1.2 VoCnom: and V.S.W.R. from 1 to 50.
It shows the maximum allowable output power under nominal conditions in order not to
exceed the maximum allowable power dissipation under conditions of supply overvoltage
(Vec > Vecnom) and load mismatch (V.S.W.R, > 1),

It is assumed that the drive power increases linearly with the supply voltage; i.e.

Ps/PSnom = Veo/Vecnom -
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APPLICATION INFORMATION (continued)

Test circuit for 175 MHz

O +Vee
R
output
_@_ 500
input @ lr_\
500
e s
7261743

To obtain optimum gain performance the emitter lead length should not exceed 1.6 mm

C1 = C4 = 60 pF concentric air trimmexr
C2 = C3 = 30 pF concentric air trimmer
C5 = 0.25 uF polyester capacitor

C6 = 4 nF feed-through capacitor

L1 =25 mm straight Cu wire (1.2 mm); height above print 3 mm

1.2 = 3 turns Cu wire (0.5 mm) on ferrite FX1115, d=2mm, D=4 mm, 1 =5 mm,
material 3B (code number 3113991 16740)

L3 = 5 turns closely wound Cu wire (1.2 mm); int. diam. 10 mm; lead length 5 mm

L4 = 3 turns closely wound Cu wire (1.2 mm); int. diam. 10 mm; lead length 5 mm

R =10 carbon

Graphs (Py, versus Pg and n versus Pg) for 175 MHz on page 8.
Component lay-out for 175 MHz on page 11.

10 “ “ Mav 1974
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APPLICATION INFORMATION (continﬂ ed)

Component lay-out and printed cicuit board for 175 MHz test circuit:

<& 80mm r’

L2 w
input U / output
c 500

500 | — bR L
i © g L3 ® ’ 40mm
L. R i
c5 cé
1} —{]
¥
A 7261748
screen

Shaded area copper
Back area not metallized

Material of printed circuit board: 1.5 mm epoxy fibre-glass
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OPERATING NOTE Below 200 MHz a base-emitter resistor of 10 @ is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.

30 77268913

power gain versus frequency
(class B operation)
G T
p LI
(dB) Voo = 13,8V ]
P, =2WwW .
Tcase = 25 °%c -
20 typ. values
\\
N RN
10 -
Ty
0
100 300 f(MHz) 500
20 7268914 90 7268915
input impedance (series com- load impedance (parallel com~
ponents) versus frequency ponents) versus frequency
;‘ (class B operation) Ry, (class B operation)
i
T (&) KT T C
) [T R L
L | 1 voo =138V \ VCC‘HSV (pF)
T P =2W P =2W 1
- X
10 - Tcase = 25 C '/, L 80 ‘\ Tcase = 2‘3 C 0
—] typ. values typ. values
/" \ Cp.
T ] i ot
1 \ Lt
0 70 \ =10
] \
v // ‘
FXi /r N
7
}r C R
-10 l 60 Lt L - Ry
100 300 f(MHz) 500 100 300 f(MHz) 500
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BLX66

UH.F./V.HF. TRANSMITTING TRANSISTOR

N-P-N transistor intended for use in class B and C operated mobile, industrial and
military transmitters witha supply voltage of 13.8 V. It has a capstan envelope with
a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA
R.F. performance up to Ty, =25 OC in an unneutralized common-emitter
class B circuit.

Mode Qf VCC‘ £ Pg Pr Ic Gg n Zi ?L
operation| (VY I(MHz)] (W) (W) (A) (dB) (%) (€2) (mA/V)
c.w. |13.8] 470 |typ. 0.15[1.5{typ. 0.17|typ. 10|typ..65 - -

c.w. [13.8] 470 |typ. 0.28|2.5|typ. 0.24|typ. 9.5|typ. 75|2.6+j4.8] 23 - j23
c.w. |12.5{ 470 < 0.35{2.5/< 0.31}> 8.5|> 65 - -
c.w. [12.5] 175 ]typ. 0.03]3.0{typ. 0.29[typ. 20|typ. 84 - -
MECHANICAL DATA Dimensions in mm
SOT -48 (without stud)
+%<9;¢
? e
metal | plastic
10.6
e A
b c
B = o) =5 Bl
| \ YA
!
| .
4 € collector i
L_ 3133(" identification »ilad-013
- 25 min - 50 e

7262200

May 1974 : I' ” 1



BLX66

7261752 726174
T T 10
[ D.C. SOAR
10 Vee<16.5V) | |
f 210MHz I
(A)
Ptot
(W)
75 1
shorttime N <
operation N
V.SWR>3 A
5 N
N
= N N\ ez ]
s N 125°C M1
- 25 -
normal operation
V.SW.R.<3
0 1072
50 100 Tmp (°C) 150 1 10 Vee(V) 102

November 1971



BLX66

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134)

Voltages

Collector-base voltage (open emitter)
peak value

Collector-emitter voltage (Rgp = 0)
peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents
Collector current (average)

Collector current (peak value) f > 1 MHz

Power dissipation

Total power dissipation up to T3, = 90 oc
f> 10 MHz

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to mounting base

VeBoMm

VcEsM
CEO
VEBO

max. 36
max. 36
max. 18
max. 4
max. 0.7
max. 2.0
max. 4.0
-65 to +150
max. 150
= 12

A

C/W

AT vl 1071 ||



BLX66

CHARACTERISTICS

Breakdown voltages

Collector-base voltage
open emitter, I = 10 mA

Collector-emitter voltage
VBE = 0; Ic = 10 mA

Collector-emitter voltage
open base, I =25 mA

Emitter-base voltage
open collector, Ig = 1,0 mA

Collector-emitter saturation voltage

Ic = 100 mA; Ig = 20 mA
D.C. current gain

Ic =100 mA; Vo =35V

Transition frequency

I = 200 mA; Veg =5 V; £ =500 MHz

Collector capacitance at f = 1 MHz

Ig =lg =0; Vg =10V

Feedback capacitance at f = 1 MHz
Ic =20mA; Veg = 10V

Collector-stud capacitance

V(BR)CBO

V(BR)CES

V(BR)CEO

V(BR)EBO

VCEsat

hpg

typ.

typ.

typ.

typ.

typ.

typ.

36

0,1

10
40

1400

o O
o v

4,8

Tj =25 OC unless otherwise specified

MHz

pF
pF

pF

pF

I

June 1976
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fr
(MHz} 5v
1500
P typ
-
1000
™
<
500
0
0 01 Ic (Al 0.6
10
Ce
pF
7.5 A
5
2.5
0
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BLX66

APPLICATION INFORMATION

R.F.performance in c. w. operation (unneutralized common-emitter class Bcircuit)

Tmp = 25 °C

f Vee Ps P, Io G n Zi Y
(MHz) (V)‘ (W) '(W)‘ (A) ? (dB) l (%) l (Q) l(mA/V)
470 | 13.8 |typ. 0.15] 1.5 |typ. 0.17 | typ. 10| typ. 65 - -
470 | 13.8 |typ. 0.28] 2.5 | typ. 0.24 | typ. 9.5 | typ. 75| 2.6+j4.8 | 23 ~j23
470 |12.5(< 0.35{2.5|< 0.31|> 8.5|> 65 - -
175 112.5 ltyp. 0.031 3.0 | typ. 0.29 | typ. 20| typ. 84 - -

Test circuit for 470 MHz:

output
500
€2 1

input

L2||

7261753

Cl1=C2=C6=C7=1.8to 18 pF film dielectric trimmer

C3=C4-= 18 pF disc ceramic capacitor
C5 = 4 nF feed-through capacitor
C8 = 0.1 pF polyester capacitor

1

L1 =1 turn Cu wire (1.2 mm); int. diam. 6 mm; max. leadlength 1 mm.

L2 =1 pH choke

L3 = 30 mm straight Cu wire (2 mm); height above print 2 mm,

L4 = 2 turns closely wound Cu wire (0.5 mm); int. diam. 3 mm; max. leadlength 8 mm.

R =10 Q2 carbon

At Py =2.5W and VCS: =12.5 V the output power at mounting-base temperatures
between 25 OC and 90 OC relative to that at 25 °C is diminishedby typ. 5mW/°C

The transistor is designed to withstand full load mismatch in the test circuit under
the following conditions: Vo = 16.5 V; £ = 470 MHz; Ty, = 70 °C;
V.S.W.R. =50 : 1 through all phases; Pg =Pgpom + 20 %

where Pgpom =Pg for 2.5 W transistor output into 50 Q load at Vo = 13.8 V

Component lay-out for 470 MHz see page 7

[
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BLX66

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 470 MHz test circuit.

< 10mm

output

— 500
C{:: C)] S0mm

input

rivets

7261754

7261755, 1

Shaded area copper
Back area completely copper clad
Material of printed circuit board: 1.5 mm epoxy fibre glass

December 1973 “ “ 7



BLX66 !

T

3 7261750 7262168
L IREREF 4P EERERN
(I T 1 [Vec= ¥ HEEEEN
- typical valuesi | 13.8V. typical values}1
P f=470MHz y 4 f=4LT0MHz -
(w1 Tmp=25°C ns Tmp=25°C T
y . T
/A
2 /] 100
7, Vee=12.5V 1]
n ”f?l
bt
("/o) oot 13.8 T
e
ol
1 50
Vi
A
o 0

0 02 Ps (W) 0.4 0 0.2  Pg (W) 04

l l November 1971



BLX66

7261751
RE SOAR
4
PLnom
(W)
VS.WR.=1
3 VSWR.=10
\“’5
\U
N
2
1
FS 1.
0 F’Snom -
10 11 12 Vee
Vee nom
Conditions for R.F. SOAR
f = 470 MHz Psnom =Pg at Voo = VoCnom and V.S.W.R. =1
Tmp = 70°C
Vocnom = 13.8V see also page 6

The transistor was developed for use with unstabilized supply voltage V(.

The above graph is based on its measured performance in the circuit given on page 6.
Supply voltage was varied from Vocnom to 1. 2VeCnom, and V. 8. W.R. from 1 to 50.
1t shows the max. allowable output power under nominal conditions in order not to
exceed the max. allowable power dissipation under conditions of supply overvoltage
(Vee > Vecnom) and load mismatch (V.S.W.R. > 1).

It is assumed that the drive power increases linearly with the supply voltage; i.e.

P3/Psnom = Vce/VecCnom-

.. 10 I! “



BLX66

APPLICATION INFORMATION (continued)

Test circuit for 175 MHz:

c6
i -0+Vce
L2 : R3
R2
[ L3 c|i«\ output
Al X°)_ son
e L1 '
input o4
son—G% A
A cazl ==cs
cez R1
; ) 7265141
Cl1=C3 =C4= 30pF concentric air trimmer
C2= 60 pF concentric air trimmer
C5 = 0.25 pF polyester capacitor
C6 = 4 nF feed-through capacitor

L1 = 25 mm straight Cu wire (1.2 mm); height above print max. 3 mm _
L2 = 3 turns closely wound Cu wire (1. 2 mm); int. diam. 10 mm; max. leadlenght 5 mm
L3 = 2 turns closely wound Cuwire (1. 7mm); int. diam. 12 mm; max. leadlenght 5 mm

R1 = 509 carbon
R2 =1.2 k@ carbon
R3= 5 carbon

Component lay-out for 175 MHz see page 11.

10 ” “ November 1071



BLX66

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 175 MHz test circuit.

< 1M0mm ‘

R1 L3
input
500 ‘:‘j

L2

output
500

® 50mm

7265142

Shaded area copper
Back area not metallized
Material of printed circuit board: 1.5 mm epoxy fibre glass

Noaramhar 107 || “
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BLX66

I

OPERATING NOTE Below 280 MHz a base-emitter resistor of 10 Q is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.

30 7268916
power gain versus frequency
(class B operation)
G T
P T T
(dB) Voo = 13,8 Vi
P, =25W 17
Tmb = 25 °C | ]
20 typ. values 1
as -
N
N
N.‘
T,
10
b,
I i
0 I ! |
100 300 f(MHz) 500
10 7268917 70 7268818
input impedance (series com~ load impedance (parallel com-
ponrents) versus frequency ponents) versus frequency
)rl (class B operation) Ry, (class B operation)
a () 'R Voo = 13,8V L
©) R;\ PLo 25 W C1
. Tomb = 25 °C
Xl L r);r}rl})valuoes ([4
5 60 7110
i P \ ]
\\ yd \ Y lC!
N, 1/ r]- P, L
o
F
. (pF)
A 1 N\
V/ 3
0 » 50 [ N =20
Ve = 13,8V <~
4 PpL=25W [ T ™S
Tmb = 25 °C 1] cr R
Y, typ. values 1 =
A AEEEEE
X; '
5 Ll NERRRE 40 !
100 300 f(MHz) 500 100 300 f(MHz) 500
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BLX67

U.H.F./V.H.F. TRANSMITTING TRANSISTOR

N-P-N transistor intended for use in class B and C operated mobile, industrial and
military transmitters with a supply voltage of 13.8 V. It has a capstan envelope with
a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Ty = 25 °C in an unneutralized common-emitter
p Y h
class B circuit

Mode of VCC f PS PL IC G. n zj ?L
operation| (V) [MH| (W) (W) &) | @) | @ | © |maw
c.w. |13.8]470 |typ. 0.15[1.5|typ. 0.17|typ. 10|typ. 65| - | -

c.w. |13.8]470 |typ. 0.35|3.0[typ. 0.28ltyp. 9.3|typ. 79/2.9+i5.1|27 - j21

c.w. |12.51470 |< 0.352.5/< 0.31]> 8.5/> 65 - -

c.w. |12.5]175 |typ. 0.03]3.0ltyp. 0.29ltyp. 20|typ. 84| - -
MECHANICAL DATA Dimensions in mm
SOT-48

e 4
metal plastic
10.6 _
T " ' 8-32UNC 7[
T e
25 £ B 73
min 1% r# ° A 7.0 2'25 lJ p
|
x b T
N\ 86
J e collector
975 | identification Sletlom
~ max ™ 16 o |< '
“—————— 25 min —————» max
- 8 —»
172671 | g 12.0 | 575 |-

11.2 max

When locking is required an adhesive instead of a lock washer is preferred

Torque on nut: min. 7.5 kg cm Diameter of clearance hole in heatsink: max.
(0.75 Newton metres) 4,17 mm.
max, 8.5 kg cm Mounting hole to have no burrs at either end
(0. 85 Newton metres) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

May 1974 Il H 1



BLX67

7261758

7261756

10
i i i D.C. SOAR
<
10 Vee<16.5V] | |
£ 210MHz Ic
Ptot (A)
(W)
short time N
75 operation AN 1
—|V.SWR>3 Ay
5 N
- N
—_ . 107! A Th=25°C
Jomieni 25°C 1
25 -
normal operation
VSWR.<3
0 1072
0 50 100 Th(°C) 150 ) 10 Vee(V) 102
2

November 1971



BLX67

RATINGS Limiting values inaccordance with the Absolute Maximum System(IEC134)

Voltages

Collector-base voltage (open emitter)
peak value

Collector-emitter voltage (Rgg = 0)
peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents
Collector current (average)

Collector current (peak value) f > 1 MHz

Power dissipation

Total power dissipation up to T, =90 °c
f> 10 MHz

Temperature

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to mounting base
From mounting base to heatsink

VeBoM

VeESM
VcEO
VEBO

Icav)

Ptot

Tstg

Rth j-mb =
Rth mb-h =

max. 36
max. 36
max. 18
max. 4
max. 0.7
max. 2.0
max. 4.5
-65 to +150
max. 150
12

0.6

<

oC
oc

oCc/W
oc/w

I

Tnma ”



BLX67

CHARACTERISTICS

Breakdown voltages

Collector-base voltage

Tj =25 O0C unless otherwise specified

open emitter, Ic = 10 mA V(BR)CBO > 36 'V
Collector-emitter voltage
VBE = 0; IC =10 mA V(BR)CES > 36 \
Collector-emitter voltage )
open base, I =25 mA V(BR)CEO > 18V
Emitter-base voltage
open collector, Ig = 1,0 mA V(BR)EBO > 4 Vv
—_— Collector -emitter saturation voltage
E Ic = 100 mA; Ig =20 mA VCEsat typ. 0,1 Vv
D.C. current gain
Ic = 100 mA; Ve =5V b ~ 10
typ. 40
Transition frequency
IC =0,2 A; VCE =5 V; f =500 MHz fT typ. 1400 MHz
Collector capacitance at f = 1 MHz
=L =0 - typ. 6,5 pF
Ig=lcg=0;Vog=10V
E =le CB Ce < 9,0 pF
Feedback capacitance at f = 1 MHz k
Ic=20mA; Vo =10V Cre typ. 4,8 pF
Collector-stud capacitance Ces typ. 2 pF
4 ” || Tine 107A



BLXé67

2000 7262203
fy
{MHz) Veg=5v
1500
- typ T~
e ™~
1000
.
~
500
0
0 01 0.2 03 0.4 05 I.(A) 06
7262202
} -
[ 1]
Tg=10=0] | |
10 fS1lelz
Ce \
(pF)
P \
7.5
typ
N
5
25
0
0 10 20 Veg (V) 30

A Il



BLX67

APPLICATION INFORMATION Tj = 25 OC unless otherwise specified

R.F. performance in c.w. operation (unneutralized common-emitter class Bcircuit)

T}, up to 25 °c

f |Vee| Pg 139 Ic G n Z Y,
MHZ) | (V) | (W) <W>| (A l @ | %) | @ ‘(mA/v>

470 | 13.8 |typ. 0.15 | 1
470 | 13.8 |typ. 0.35 | 3
470 | 12.5 |< 0.35|2.
175 | 12.5 | typ. 0.03 | 3

typ. 0.17 | typ. 10| typ. 65 - -
typ. 0.28 | typ. 9.3 | typ. 79 2.9+ j5.1| 27 ~j21
< 0.31|> 85> 65 - -
typ. 0.29 | typ. 20 ] typ. 84 - -

Test circuit for 470 MHz:

O +Vee

output
500
input &_M—
500
> c8
Cio&a
4 LZ[I:

77261753

Cl=C2=C6=C7=1.8to 18 pF film dielectric trimmer

C3=C4= 18 pF disc ceramic capacitor
C5 = 4 nF feed-through capacitor
C8 = 0.1 pF polyester capacitor

L1 =1 turn Cu wire (1.2 mm); int. diam. 6 mm; max. lead length 1 mm

L2 =1 pH choke

L3 = 30 mm straight Cu wire (2 mm); height above print 2 mm

L4 = 2 turns closely wound Cuwire (0.5 mm); int. diam.3 mm; max. lead length 8 mm

R =10 @ carbon

AtPp =2.5W and Vo =12.5V, the ougputpower at heatsink temperatures between
25 °C and 90 °C relative to that at 25 °C is diminished by typ. 5 mW/°C.

The transistor is designed to withstand full load mismatch in the testcircuit under
the following conditions: VCC =16.5V; f =470 MHz; Th =70 °C;
V.S.W.R. =50 : 1 through all phases; Pg =Pgp, + 20 %

where Pgp, ., =Pg for 2.5 W transistor output into 50 Q load and Voo =13.8V

Component lay-out for 470 MHz see page 7

o |



BLX67

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 470 MHz test circuit.

Shaded area copper
Back area completely copper clad.
Material of printed circuit board: 1,5 mm epoxy fibre glass.

110mm

input

rivets

rivets

output
~ 500

-

o]

50mm

7261754

7Z61755.1

LY PR

1074



BLX67

=TT TL61757 7262201
[T ET
i | typical values
“ | f=4L70MHz A 100 ||
P Th=25°C 1 Veg=12.5V ]
L T / L=13.8V 7]
(W) — (%) o
.. PaPa
3 13.8Y iy 75 /,/
e}
V
’//
Y.
2 / 50
Y.
1 25
/
0 0
0 0.25 0.5 Pgi{W) 075 0 0.25 0.5 P (W) 0.75

8 “ November 1971



BLX67

. 7261759
RF SOAR .
4 VSWR =3
\ PL nom; \
(w)
VSWR=1 10
3 L 50
N
N
2
1
Ps 1
0 FJS nom
10 1 12 Ve
VCC nom
Conditions for R.F. SOAR
f = 470 MHz Pgpom = PS at Voo = Vecnom and VSWR = 1
Ty = 700C Rih mb-h = 0,6 °C/W
VoCnom = 13,8V see also page 6

The transistor was developed for use with unstabilized supply voltage V.

The above graph is based on its measured performance in the circuit given on page 6.
Supply voltage was varied from Vocpom to 1,2 Vocnom, and VSWR from 1 to 50.

It shows the max. permissible output power under nominal conditions in order not to ex-
ceed the max. permissible power dissipation under conditions of supply over-voltage
(Voo > Vecnom) and load mismatch (VSWR > 1),

It is assumed that the drive power increases linearly with the supply voltage; i.e.
Ps/Psnom = VeC/VCCnom-

o I



BLX67

APPLICATION INFORMATION (continued)

Test circuit for 175 MHz:

-O0tVec
R3
output
500
Ci
input
500
c5
-

1265161

Cl1 =C3 =C4= 30 pF concentric air trimmer

C2 = 60 pF concentric air trimmer
C5 = 0.25 uF ceramic capacitor
C6 = 4 nF polyester capacitor

L1 = 25 mm straight Cu wire (1.2 mm); height above print max. 3 mm
L2 = 3 turns closely wound Cu wire (1.2 mm); int. diam. 10 mm; lead length 5 mm
L3 = 2 turns closely wound Cu wire (1.7 mm); int. diam. 12 mm; lead length 5 mm

R1 50 Q carbon
R2 =1.2 k@ carbon
R3= 5Q carbon

1t

Component lay-out for 175 MHz see page 11.

10 || || November 1971



BLX67

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 175MHz test circuit.

d N0mm

R1 L3 ’
igplat output
0 P U 4 500
®© —— ® 50mm
@ N X Nu _

IESAE

7265162

Shaded area copper
Back area not metalized
Material of pcb : 1.5 mm epoxy fibre glass

7265143, 1

— T .



BLX67 /

i

OPERATING NOTE Below 200 MHz a base-emitter resistor of 10 @2 is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.

7 919
30 768

power gain versus frequency
(class B operation)
Gp [HENERN
[T
(dB) Vee = 13,8 VL]
P, =3W N
Th=25° [
20 typ. values [T
—— A,
AN
AN
~
10 =
0
100 300 f(MHz) 500
10 , 7268920 60 7268921
input impedance (series com- load impedance (parallel com -
) ponents) versus frequency ponents) versus frequency
i (class B operation) Ry, (class B operation)
Xi r—r o~
) } € ARy CL,
Xj bt
- P
5 % 50 -10
g \ |
T / 1]
\‘\ ] = W \ CL:
= > P (pF)
Y /
4
0 40 =20
e
4 Voo = 13,8 Vi Voo = 13,8V
CC ’ CC '
PL=3W [T P = 3 W ey
7 Tp=25°C ] Th = 25 °C L
y typ. values 11 Cr— typ. values
43 BERREN I EEEENN
_5 L IHEEREN 30 L1 J LT IT]
100 300 f{(MHz) 500 100 300 f(MHz) 500
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BLX68

UHFE./ V.HF. POWER TRANSISTOR

N-P-N- transistor intended for use in class B and C operated mobile, industrial and
military transmitters with a supply voltage of 13.8 V. It has a capstan envelope with
a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Th = 25 ©C in an unneutralised common-emitter
class B circuit. '

Mode of |Vcoa| f Ps Pl Ic Gp n |z YL
operation| (V) [MHz| (W) I(W)* (A) ' (dB) ' (%) ‘ () (mA/V)
cow |13.8]470| < 2.0/7.0] < 0.78] > 5.4] > 65| - -
cow  |13.8[470 [typ. 2.0/ 7.8 |typ. 0.81 |typ. 5.9 |typ. 70| 2.4+46.7 | 60 - 120
C.W. 12.5|470| < 2.2|7.0| < 0.86] > 5.0 > 65 - -
c.w. 112.5]175 ltyp. 0.4l 7.2l typ. 0.87 Ityp.12.61typ. 66 - ' -

MECHANICAL DATA ' ‘ Dimensions in mm
HesliEes e
e 5 P
plastic
11 108 "7[
max
LT i o - 5
min r—\
-
AN
Ie [ “collector [
9.75 identification N |
-~ o™ 6 -»a—t-013
- 25 min max™ [
a8 —
7261711 | 12.0 ol 575 | @

. 1.2 max
When locking is required an adhesive instead of a lock washer is preferred.

Torque on nut: min. 7.5 kg cm
(0.75 Newton metres)

max. 8.5 kg cm

(0. 85 Newton metres)

Diameter of clearance hole in heatsink: max.
4.17 mm.

Mounting hole to have no burrs at either end.
De -burring must leave surface flat; do not
chamfer or countersink either end of hole.

NMav 1974 ”
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BLXé68

RATINGS Limitingvalues inaccordance with the Absolute Maximum System (IEC 134)

Voltages

Collector-base voltage (open emitter)
peak value

Collector-emitter voltage (RBg = 0)
peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)
Currents

Collector current (average)

Collector current (peak value) f > 1 MHz
Power dissipation

Total power dissipation up to Ty = 70 °C
f> 10 MHz

Temperatures

Storage temperature

Junction temperature
THERMAL RESISTANCE

From junction to mounting base

From mounting-base to heatsink

VCBOM

VCESM
VCEO
VEBO

IC(AV)
IcMm

Ptot

Tstg

Rth j-mb
Rth mb-h

max. 36 V
max. 36 V
max. 18 v
max. 4 Vv

max. 1.0 A
max. 4.0 A

max. 10 W

-65to +150 ©C
max. 150 ©oC

i

7.0 O°C/W
0.6 ©°C/W

il
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7261765
11
11
20 Vee<16.5V |
short time f 210MHz
I~ operation N
Prot I— vSWR>3 N
(W)
15
N
10
N
N
5 -
normal operation
V.SWR.<3
O O
0 50 100 TR(°C) 150

7261760

1
® 3¢ s0AR
Ic
(A) ]
1
!
N
A
A\
\ Th=25°C
107! 25°C 444
1072
1 10 Ver (V) 10?2

N nrrmarmmhor 1071



BLX68

CHARACTERISTICS

Breakdown voltages

Collector-base voltage
open emitter, Ig = 10 mA

Collector-emitter voltage
VBE = 0; Ic=10 mA

Collector-emitter voltage
open base, I =25 mA

Emitter-base voltage
open collector, Iy = 1.0 mA

Collector-emitter saturation voltage

I =500 mA; Ig = 100 mA

D.C. current gain

Ic =500 mA; Vo =38V

Transition frequency

It =500 mA; Ve =5 V; £ = 500 MHz

Collector capacitance at f = 1 MHz

Ig=le=0;Vop=10V

Emitter capacitance at f = 1 MHz

Ic=1c =0; VEp =0

Feedback capacitance at £ = 1 MHz

Ic =50 mA; Vcg =10V

Collector~stud capacitance

Tj =25 °C unless otherwise specified

V(BR)CBO > 36 V
V(BR)CES > 36 V

V(BR)CEO > 18 v

V(BR)EBO > 4V
VCEsat typ. 0.2 V
> 10
hFE :
FE typ. 40
fT typ. 1300 MHz
o typ. 14 pF
¢ < 20 pF
Ce typ. 65 pF
Cre ty‘p. 10.5 pF
Ces typ. 2 pF

| I November 1971
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2000
{MHz) Veg=5V
1500
4 tYP TSN
N
o,
1000 N
500
0 -
0 0.25 0.5 0.75 1 125 Ic{A) 15
7261763
30 11T
LT
Ie=T1e=0}——
Ce = 1MHz -
(pF)
A
20
typ
Ty
=
10
% 10 Vea(V) 20

Navemhar 1071 | I l I 5



BLX68

APPLICATION INFORMATION

R.F. performance in c.w. operation (unneutralized common-emitter class B circuit)

Ty, up to 25 °C
f

Vee| Ps | PL Ic o n Z Y
(MHz)| (V) (W) (W) (A) (dB) (%) () (mA/V)
470 13.8 | < 2.017.0] < 0.781 > 5.4 > 65 - -
470 | 13.8 | typ. 2.0 | 7.8 | typ. 0.81| typ. 5.9 typ. 70 | 2.4+6.7 | 60 - j20
470 12,51 < 2.217.0] < 0.86| > 5.0 > 65 — -
175 | 12.5 | typ. 0.4 | 7.2 | typ. 0.87| typ.12.6| typ. 66 - -
Test circuit for 470 MHz: C7
= O+Vee
>
L3 R
La g, LS output
\ o — s ———(0) | 500
input L1 P> cs
500_@"" H -
==C3 Cco==
o [[]w s

! i 7261767
v

Cl =CZ=C4=C5=1.8to 18 pF film dielectric trimmer

C3 = 6.8 pF ceramic capacitor

Cé6 = 0.1 uF polyester capacitor
C7 = 4 nF feed-through capacitor
C8 = 10 pF ceramic capacitor

L1 =L4 = L5 = 20 mm straight Cu wire (1.2 mm); height above print 12 mm
0.47 pH choke
1 turn Cu wire (1.7 mm); int. diam. 10 mm; max. lead length 5 mm

-
W N
o

R =10 Q carbon

AtPy =7.0 W and V= =12.5 V the output power at heatsink temperatures berween
25 °C and 90 °C relatwe to that at 25 °C is diminished by typ. 10 mW/°C

The transistor is designed to withstand full load mismatch in the test circuit under
the following conditions: V =16.5V; f = 470 MHz; Th =70 °C;
V.S.W.R. =30 : 1 through all phases; Pg =Pgpom + 20 %

where Pg o = Pg for 7.0 W transistor output into 50 Q load at Voo =13.8V

Component lay-out for 470 MHz see page 7

H May 1974
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APPLICATION INFORMATION  (continued)

Component lay-out and printed circuit board for 470 MHz test circuit.

140mm

input

500 [

Cc8
c5 output
c2 ‘——(:—] L s00
®© 50mm

L1 Lé L3
——— —— [ e— [ —
I [
c1 L2 13 = = — —
c7 R c6

7261771

77261770. 1

Shaded area copper

Back area completely copper clad

Material of printed circuit board: 1.5 mm epoxy fibre glass

December 1973 ‘ l . H 7
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T

7261761 726220
[ B S N N
[T [T
typical values typical values | | |
e f=470MHz N 100 f=470MHz | | |
Th=25°C s> " Th=25°C
b TN
o A o
DD
PL S
(W) pd 75 ’Nf~Vcc=13.8V
4 N
~
y \‘
£ 125V
5 50
/
4
/4
25
4
0 0
0 1 2 Ps(W) 3 0 1 2 Pg (W) 3
7261762 7262204
) I I T 1T 17 ]
[T N RN
typicalvalues | | | 100 : typical values| | |
10 F=175MHz N £=175MHz | | |
Th=25°C Th=25°C
| (:/t)
ZEIRES
N \
P 2/ 75
(W) NA T Vo =13.8V
Vv
~ ~~12.5V
///
/
5 50
4
/
25
0 0
0 025 05 Ps(W) 075 0 0.25 0.5 Pg (W} 075
8

May 1974



TZE1VEE

10
R.F SOAR T 1T
VSWR <3
I — T |
PLnorn =~ e [T 10
(W) N |
VSWR =1 Y
5
Ps
0 PS nom
1,0 191 12 Vec
VCC nom
Conditions for R.F. SOAR :
f = 470 MHz Psnom = Ps at Vo = VO Cnom and VEWR =1
Th = 70°C
VcCnom = 13,8V see also page 6

The transistor was developed for use with unstabilized supply voltage V.

The above graphis based on its measured performance in the circuit given on page €.
Supply voltage was varied from Veonom 10 1,2 VoCnom, and VSWR from 1 to 50.

It shows the max. permissible output power under nominal conditions in order not to ex-
ceed the max. permissible power dissipation under conditions of supply over-voltage
(Vee = Vecnom) and load mismatch (VSWR > 1).

It is assumed that the drive power increases linearly with the supply voltage; i.c,

Ps/Pspom = VCC/VCCrom:
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1

APPLICATION INFORMATION (continued)

Test circuit for 175 MHz:

Cé
i —O*Vee
L3 g R
L4 C3
Ja output
o A —X%) son
. L1
input
SUQH‘
" C4 ;f ==cs5
25 I L2
; . 7261764
Cl =C3 =C4= 30pF concentric air trimmer
C2 = 60 pF concentric air trimmer
Cs = 0.25 pF polyester capacitor
C6 = 4.0 nF feed-through capacitor

L1 = 25 mm straight Cu wire (1.2 mm); height above print 3 mm
L2 = 3 turns Cu wire (0.5 mm) on Ferrite FX1115, d=2mm, D=4 mm, 1 =5mm
material 3B (code number 3113991 16740)

L3 = 5 turns closely wound Cu wire (1.2 mm); int, diam. 10 mm; lead length 5 mm
L4 = 3 turns closely wound Cu wire (1.2 mm); int, diam. 10 mm; lead length 5 mm
R =10 Q carbon

Graphs (P1, versus Pg and nversus Pg) for 175 MHz on page 8.
Component lay-out for 175 MHz on page 11.

10 “ “ Mav 1974
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APPLICATION INFORMATION  (continued)

Component lay-out and printed circuit board for 175 MHz test circuit

10mm

i |
]k { [ =
| @ m@ﬂ @%

7261768

- 3 ——

7761769.1

Shaded area copper
Back area not metalized
Material of printed circuit board: 1.5 mm epoxy fibre glass

™ e la oo 10OMO || ll 11
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7268922

2
30 power gain versus frequency
(class B operation)
G AN
P EENEEE
Py =78W [
Th =25°C |
20
N
AN
AN
] AN
—— t
T 10 1"
prowmer ~
[y
~
0
100 300 f(MHz) 500
lr 7268923 35 7268924
L
’ input impedance (series com- load impedance (parallel com-
) ponents) versus frequency ponents) versus frequency
i {class B operation) Ry, (class B operation)
K
) o () ]
o ZTx] CL
L r - =
5 25 Lo ET
yd A L
(IIJFI>
ko] R l_l
= - NG T 20
1 T
P
0 15 Re
Vi
Voo = 13,8V / Voo = 13,8V
/o PpL=78W 717 Py, =78W T
",1 ! Ty =250 [ / Th =25 °C 40
| typ. values 1 f typ. values
EEEEE C BEEREN
= NERERE 5 L HEERER
100 300 £(MHz) 500 100 300 f(MHz) 500
12 H Mav 1974
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U.H.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class A, B and C operated
mobile, industrial and military transmitters with a supply voltage of 13,5 V.

The transistor is resistance stabilized. Gold metallization ensures extremely high re- «—
liability. Every transistor is tested under severe load mismatch conditions with a supply
overvoltage to 16,5 V.

It has a capstan envelope with a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Ty, =25 OC in an unneutralised common-emitter
' class B circuit.

Mode of [Voo| £ P |PL | Ic | Gp | n zi YL
operation | (V) |(MHz) | (W) | (W) &) @ | b (@) (thA /V)
Cc.W. 13,5 | 470 <8,0| 20 <2,28 | >4 [>65 1,2+j4,5 | 163 - j35
c.W. 12,51{ 470 <6,81| 17 <2,09 | >4 >65 - -
MECHANICAL DATA Dimensions in mm
SOT-48
¥
SO ==1
3 O |81
6,5 min (&4x) f 1.6 max
8-32UNC el
/ - ™ plastic
c [ S —
25min @) \ 6,35 [ l
b \\ ' ﬁ?’ T L__J~metal
3,0 <80~
2,7
120 _,
e . T2
—o-1 3,7 e » — %;9] <
-» 975 max |l ol 5,75 |
25 min | 7266608 max

When locking is required, an adhesive instead of a lock washer is preferred.

Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max.
(7,5 kg cm) 4,17 mm.

max. 0,85 Nm Mounting hole to have no burrs at either end.

(8,5 kg cm) ) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

| | 1
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages

Collector-base voltage (open emitter)
peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents
Collector current (average)

Collector current (peak value) f > 1 MHz

Power dissipation

Total power dissipation up to Ty =25 °C

fz1MHz
72603031
80T hort time AN Vee <65V
operation b, = f = 1MHz
VSWR >3 ST
Piot N > &_«l\
(W) ) T -
~
P, 0\\/{9 /l‘iz—h;
N xqé‘
‘0 /9
C,
‘si\h/
4 K:v—
!
normal operation
VSWR<3
20
;_1._. ..
I .
L !
ol t
0 50 T, (°C) 100
Temperatures

— Storage temperature
Junction temperature
THERMAL RESISTANCE
From junction to mounting base

From mounting base to heatsink

VesoMm max. 36 \
VcEO max. 18 \%
VEBO max. 4 A%
IC(A‘\/’) max. - 3,5 A
Iem max. 10 A
Prot max. 50 w
2 7260304
10° r5CS0aR ===
Th=25°CH1
I¢
(A)
10
1
107 R
10- 10 Ve (V) 10
Tstg -65 to +200 oc
TJ- max. 200 oC
Rih j~-mb = 2,9 o°c/w
Rthmb-h = 0,6  °c/w

February 1975
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CHARACTERISTICS ‘ Tj =25 OC unless otherwise specified

Breakdown voltages

Collector-base voltage
open emitter ; I~ =25 mA V(BR)CBO > 36 Vv

Collector-emitter voltage
openbase  ;Ic =25mA VBR)CEO  ~ BV

Emitter-base voltage
open collector ; Iy = 10 mA V(BR)EBO > 4 A
Transient energy

L =25mH; f=50Hz

opeﬁ. base E > 3,1 mWs
-Vpg = L3 V;Rgg =33Q E > 3,1 mws
D.C. current gain
e > 10
IC = 1A, VCE =5V hFE ryp 30
Transition frequency
Ic=2A; Vo =10V i typ. 1,0 GHz
Collector capacitance at f = 1 MHz
. _ . typ. 55 pF
Ig=1g=0Veg =15V Ce P 70 PF
Feedback capacitance
Ic =100 mA; Vo = 15V Cre typ. 32 pF

Collector -stud capacitance Ces typ. 2 p¥
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7Z60305.1

1500 T
[T
Vee=10V ||
i T;=25°C |~
(MHz)
1000
typ e
!
N
I AN
500
0
0 2 L 6 Ic(A) 8
300 72603021
Ig=1.=0
Ce f=1MHz |—
= o
(oF) Tj=25°C
200 \
100
\\gp
e
0
0 10 Veg (V) 20

Fehriars 1078
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APPLICATION INFORMATION

R.F. performance in c.w. operation (unneutralized common-emitter class B circuit)

Tmb up to 25 °C.

fMHz) [VeeM) | PsW)  [PLav) | Ic@) [ Gp@®) | n B | z©@ | Yrmasw
470 13,5 | < 8,00 20 |< 2,28 > 41> 65 11,2+j4,5| 163-j35
470 12,5 | < 6,80 17 {< 2,09 > 41> 65 - -
175 12,5 |typ. 1,35 | 17 |typ. 2,30 | typ. 11 | typ. 60 - -

Test circuit for 470 MHz:

input output
O—y p— QD
ZS= ZL=
500 < 500
7; R2 C6
7 _.{:}__l 72586371
I] ts
+Vee

List of components :

Cl=C2=C7=C8=2,0to9,0pF film dielectric trimmer (code number 2222 809 09002)

C3=C4= 15 pF chip capacitor

C5 = 100 pF feed-through capacitor
C6 = 33 nF polyester capacitor
R1 = 1Q carbon resistor

R2 = 10 @ carbon resistor

L1 = stripline (41, I mm x 5,0 mm)

L2 = 13 turns closely wound enamelled Cu wire (0,5 mm); int. diam. 4,0 mm (0, 32 yuH)
L3 =2 turns Cu wire (1 mm); winding pitch 1,5 mm; int. diam. 4 mm; leads 2 x 5 mm
14 = stripline (52,7 mm x 5,0 mm)

L5 = ferroxcube choke coil. Z (at f = 50MHz) = 750 Q + 20% (code number 4312 020 36640)

L1 and L4 are striplines on a double Cu clad print plate with teflon fibre-glass dielectric.
(€ y = 2,74); thickness 1,45 mm.

Component lay-out for 470 MHz test circuit: see page 6.
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APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 470 MHz test circuit.

!" 146 mm >

output
500

—Z] 47mm

7258638.1

<« 411 —>

77.66443.1

The circuit and the components are situated on one side of the teflon fibre-glass board,
the other side being fully metallized to serve as earth. Earth connections are made by

means of hollow rivets.

7258606.1
30 TTI1 L
typical values|
P f2470MHz
Wi ‘ Trp=25°C
‘,
v
£
20 ‘ A
7
/ rd
»
Vee = 13,5V A,
£/12.5v
10 v
0
0 5 P (W) 10

@)

February 1975
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40 . 72503061
R.F SOAR
T f=470MHz
T,=70°C
P R mb-n=0,6°C/W
boom PSnom:PS at Vee=Vecnom and VSWR=1
(W) see page 5
VSWR=1|
|
|
| 1
VSWR=10 1T L
20 — - ) Panam max At Veenom =135V
— Pl
- 125V
10
I |
| Pq
— B - +——
0 1.1 3 L2 Ps nom 1
10 i1 1,2 Vee 13
VCC nom

The transistor has been developed for use with unstabilized supply voltages. As the out-
put power and drive power increase with the supply voltage, the nominal output power
must be derated in accordance with the graph above for safe operation at supply voltages
other than the nominal. The graph shows the allowable output power, under nominal con-
ditions, as a function of the supply overvoltage ratio, with VSWR as parameter.

The graph applies to the situation in which the drive (Pq/Fgp,y,) increases linearly with
the supply overvoltage ratio.

The horizontal line at 20 W applies at Voopom = 13,5 V.
For Vocnom = 12, 5V, Py, should be derated to 17 W.
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30 7268925
power gain versus frequency
(class B operation)
G, LTI
P T
P =20W [
0
20 Tmb = 25 C
N
10
i
0
100 300 f(MHz) 500
10 7268926 8 7268927
input impedance (series com- load impedance (parallel com-
) ponents) versus frequency ponents) versus frequency
i (class B operation) Ry, (class B operation)
Xi o
11 Q T
(@ HA © Ry, cp
L [ 1Voc =135V = ﬁIT
TPL=20W % \ y.d C
5 11 - 0, 7 4 L
(L {Tmb =25 °C -
——{typ. values | 7 / (pF)
P / ui
y > =50
1 Ti AN
w.
.. l
0 v 6 R
X
1 Voo =18,5V
1 P, =20W [T -100
J Tmb = 25 °C |
¢ typ. values
L T
-5 5 LI HEEERE
100 300 f(MHz) 500 100 300 f(MHz) 500

|
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U.H.F. TRANSMITTING TRANSISTOR

N-P-N siliconplanar epitaxial transistor intended for transmitting applications in class-A,

B or C with a supply voltage up to 28 V.

The transistor is resistance stabilized and is tested under severe load mismatch conditions.

Gold metallization ensures extremely high reliability.
It has a capstan envelope with a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Ty = 25 °C in an unneutralized common-emitter
class-B circuit.

Mode of |Vccof f Pg ! Py, Ic Gp n 7z ' T
operation | (V) [(MHz)| (mW) | (W)| (mA) (dB) (7 ©) | (mA/V)
c.W. 24 l 470 {typ. 5010,85|typ. 67|typ. 12,3 typ. 33 - J -
c.Ww. 28 470 |< 8011,0 | < 71> 11,01> 50 - -
c.w. 28 470 |typ. 80(1,45|typ. 86|typ. 12,6|typ. 60|2,5 + j0,2| 3,4 - il6

c.ow. 28 | 1000 |typ. 400 (1.4 |typ. 100{typ. 5,4{typ. 50 - -

MECHANICAL DATA

Dimensions in mm

SOT-48 ‘
152L 1301
35 o 27
e ;
metal plastic
1 -~
y 0,6 v 8-32UNC L/
mgx b {
25 £ 73
min 14 r—\ ° 70 2'25[ !
l L T g
AN
e ) collector !
< 975 5 identification il 013
max .
16
25 min max
- § —
1261 | 12,0 __ o) 575 g

1,2 max

When locking is required an adhesive instead of a lock washer is preferred.
Torque on nut: min. 0,75 Nm

(7,5 kg cm) 4,17 mm.
max. 0,85 Nm Mounting hole to have no burrs at either end.
(8,5 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole

Diameter of clearance hole in heatsink: max.

-

Tune 1976 ] ’

—
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RATINGS Limiting valves in accordance with the Absolute Maximum System (IEC134)

Voltages

Collector-base voltage (open emitter)

peak value VepoMm max. 65 \Y%
Collector-emitter voltage (Vpg = 0)

peak value VeESM max. 65 \%
Collector-emitter voltage (open base) VCEO max. 33 \%
Emitter-base voltage (open collector) VEBRO max. 4,0 A%
CQurrents
Collector current (d.c.) Ic max. 400 mA
Collector current (peak value): £>10 MHz IcMm max. 800 mA
Power dissipation
‘Total pewer dissipation up to Tp, = 70 °C

f=10 Mz (see also page 3) Prot max. 40 W
EEP(%I?;HUYCH_
Storage temperature Tstg -65 to +150 o¢
Operating junction temperature T; max. 200 oC
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 32,5 °c/w
From mounting base to heatsink Rth mb-h = 0,6 °C/W

2 ” June 1976
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6 s 10 7762865
1111 D.C. SOARFH e e

T L B

fc Th =700°C H

A A

Peot (A) _
(W)
4 1

Pror vmu.\' (d&-)’ B

— derate by 33 °C/W for i

70 °C< Ty < 125 °C
| N

2 107! I ]
T

FHH

T

EER

| y‘ | f f\

0 1072 . | L
0 100 Th (°C) 200 1 10 Vep (V) 102

o
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CHARACTERISTICS Tj = 25°C unless otherwise specified

Breakdown voltages

Collector-base voltage

open emitter, Ic = 10 mA V(BR)CBO > 65 Vv
Collector-emitter voltage

Vpg =0, 1g =10 mA V(BR)CES > 65 A%
Collector-emitter voltage

open base, Ic =25 mA V(BR)CEO > 33 A%
Lmitter-base voltage

open collector, Ig = 1,0 mA VBR)EBO > 4,0 \%
D.C. current gain

I = 100 mA; Vog = 5.0 V hpg . 10

C ) typ. 35
Transition frequency

ic= S0mA; Veg =50V fp typ; 1,2 GHz
Collector capacitance at f = 1 MHz )

Ip =l.=0;Vep =10V Ce typ. 3.5 pF
Fmitter capacitance at f = 1 MHz

lg=1.=0; Vg = 0 Ce typ. 11 pF
Feedback capacitance at f = 1 MHz

Ir=5mA: Ve =10V Cre typ. 2,5 pF
Callector-stud capacitance Ces typ. 2,0 pF

4 | June 1976



BLX91A

7262875 7262874

T T 1 6 T 111
LT 1
Ig =1o =0
20 VcE =28V — - tE=le N
typ. valuest— Ce f=1MHz
[Ste (PF) 1\
(dB)
~ 4 \
15 —Z71 = 200 MHz X
7 N ]
N
g YD
10 ~~
400
p
7 2
5
T 18001 T
C || AN
0 [ A 0
0 50 100 Ig (mA) 150 0 20 Vo (V) 40
2 M 7262860
fp
(GHz) VCE=28V
1,5
— T typ R
= =
1
0,5
0
0 25 50 75 100 125 Ic (mA) 150

Tune 1976 H ( ” 5
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BLXQ1A
7262895 - 7262885
~° T R EEN ]
arg Sie RN
L [ \ arg Sre
si -~ h -
!(a;;)l 1309 |sre] 1250
] dB .
\ ‘// (dB) lslei \\
(/ h
_4 - [sie] Lo -20 1009
n - NG
A AN
// 180° : i 750
77218 Sie arg ;"Lf =
R4 ! 1 |
-2 | -155° -10 [ L1 I 500
/ |
] I ]
g =75mA - 1300 15 =75mA 25°
" 1Vep=28V ] T VeR =28V
— typ. values|- ! 5‘ - typ. values i i
0 REREEE INEEEE 0 LLITTI | [
0 v 500 £ (MHz) 1000 0 500  f(MHz) 1000
7262887 - 7262894
30 FTTTITT] TTT L] 1S T T
g =75mA arg Sfe — IE=75mA ii arg Soe
| Veg=28V 1 s | Ver=28V | /]
iSfe‘ 1 typ. valuesy 125¢ | oe! - typ. values ~1250
(dB) ] (d8)
\
20 \ 100© -10 bt
| P4
] arg soe
N, 750 11 -750
\ [soe| 957
\ i / B
™, arg s (o} - [ - (o}
10 lsfel- : gi fe 50 5 - i‘50
NN ” BN
N S\ -~ T
NPNF250 250
S |
| Y [
| P~ |
0 L 0 L1
0 500  f(MHz) 1000 0 500 f (MHz) 1000
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APPLICATION INFORMATION

R.F. performance in c.w. operation (Unneutralized common-emitter class-B circuit)

Ty, = 25 °C

Veg (V) [ £ (MHz) | Pg (mW) [P (W) [Ig (mA) | Gp (dB) | n (B) | F3 (@) (YL (mA/V)

24 ‘ 470 Jtyp. 50| 0,85 |[typ. 67]|typ. 12,3 |typ. 53 - -
28 l 470 | < 801 1,0 |< 711> 11,0f{> 50 - -
28 470 |typ. 80 1,45 |typ. 86 |typ. 12,6 |typ. 60| 2,5+ j0,2| 3,4 —jl6
28 | 1000 ltyp. 400 | 1,4 ltyp. 100 |typ. 5,4 1typ. 50 - -

Test circuit for 470 MHz:

O+Vee

P S output
| \ 500
c2 L1

FISCER | ShAS
C’;”{ Lz[} --ca‘l’

;:’\cs =8

C4
; ) 7266762
7

Cl=C2=C7=1,8to 18 pF film dielectric trimmer

C3=0C4 = 18 pF disc ceramic capacitor
C5 = 1 nF feed-through capacitor
C6 = 1,0 to 9,0 pF film dielectric trimmer
C8 = 0,1 pF polyester capacitor

L1 =1turn Cuwire (1,2mm);int. dia. 5 mm; lead length = 2 mm

L2 =0,47 uH choke

L3 =4turns closely wound enamelled Cuwire (1,2 mm); int. dia. 6,5 mm; lead length =4 mm
L4 =5turns closely wound enamelled Cuwire (0,5 mm); int. dia. 4 mm; lead length =5 mm

R = 10 € carbon

At Py, = 1,0 W and Ve = 28V, the output power at heatsink temperatures between 25 °C
L cC I

and 90 °C relative to that at 25 °C is diminished by typ. 2 mW/°C.

The transistor is designed to withstand full load mismatch in the test circuit under the
following conditions: Voo =28 V; £ = 470 MHz; T, = 90 °C.
VSWR =50 : 1 through all phases; Pp, = 1,2 W,

Component layout for 470 MHz test circuit see page 8.

Tine 1Q7A ” I. 7
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APPLICATION INFORMATION (continued)

Component layout and printed-circuit board for 470 MHz test circuit.

< - 100mm

R 4
rivets —::J

o o
input output
50Q —J C2 L2 ca Cc7 L 5000
[o | ko2 ek < o] s

I
@] rJ
L2 \
[=] [+

rivets

Shaded area copper
Back area completely copper clad
Material of printed-circuit board: 1,5 mm epoxy fibre-glass

77266743.1

7266742

o}

June 1976
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7262882
T 7
L1
2 f=470 MHz}—
b Vae=24V
L Th=25 0C
(W)
1,5 T
Pl
P
/I/ =
1 typ, A 100
/ 3
7 n
p %)
74 o [ S S
y. e -~
J/ 1T 2 L
0,5 7 yp 50
0
0 50 100 Pg (mW) 150
7262866
R.F. SOAR| |f =470 MHz
r T
P (W) Vee=28V
(VSWR = 1) Rth mb-h=0,6 °C/W
Tp =70 OCTT]
1,5 Prot=5,2WHH
—
N
Th =90 °C
Pror=4,6W
1 |
0,5
1 10 VSWR 102

(W)

1,5

0,5

7262883
I

T 1T
£ =470 MHz||
VCC =28V
Th =25 °C |
i
1
P,
Pl
P4
4,
7 typ
100
1 |
(%)
/ L -f - _!
et Ly 50
50 100 Pg (mW) 150

Indicated load power as a function of overload

The graph has been derived from an evaluation
of the performance of transistors matched up
to 1,6 W load power in the test amplifier on
page 7 and subsequently subjected to various
mismatch conditions at 28 V with VSWR up to
50 and elevated heatsink temperatures.

This indicates a restriction to the load power
matched under nominal conditions in the rec-
ommended test configuration.
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OPERATING NOTE Below 350 MHz a base-emitter resistor of 10 @ is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.
: 7268928

30 power gain versus frequency
(class-B operation)
G, LT TTT
p T
(dB) Voo = 28 Vb4
Pr =145 W]
Th = 25 °C [
20 typ. values [T
P & \\‘
1
10
| !
0 ] | |
100 300 £ (MHz) 500
20 7788529 800 7268930
input impedance (series com- load impedance (parallel com-
ponents) versus frequency ponents) versus frequency
)r(l (class-B operation) Ry, (class-B operation)
! EEEENE < HEEEEEN
) [T © T
Voo =28V Voo =28V
P =1,45W Py =1,45W
10 1 Ty = 25 °C 600 Th = 25 °C 2
- typ. values typ. values J[
CL
\\‘ 'RL
ry (PF)
pot
g}
0 /(i 400 i -
2 o l_C.T_—- == S Cy,
[ *1 T
N
i RLJ
—10 L 200 .
100 300 f(MHz) 500 100 300 f(MHz) 500
10 ll ll June 1976



BLX92A =

U.H.F. TRANSMITTING TRANSISTOR

N-P-Nsiliconplanar epitaxial transistor intended for transmitting applications in class-A,

B or C with a supply voltage up to 28 V.

The transistor is resistance stabhilized and is testedunder severe load mismatch conditions.
Gold metallization ensures extremely high reliability. -
1t has a capstan envelope with a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Tp = 25 °C in an unneutralized common-emitter

class-B circuit.

Mode of |Vl £ Pg Py, Ic ! G, n 75 YL
operation| (V) {(MHz)| (W) (W) (ma) | (dE) %) () (mA/V)
c.w. 24 | 470 1typ. 0,21 2,4 typ. 143}typ. 10,8] typ. 70 - —
C.w. 28 470 |< 0,212,5|« 149| > 11,00> 60 - -

C.W. 28 470 jtyp. 0,21 3,0
[ 28 1000 jtyp. 0,71 2,5

typ. 162
typ. 179

typ. 11,7} typ. 66! 1,8+ j2,817,2 —j24
typ.  5,5]typ. 50 — —

MECHANICAL DATA Dimensions in mm
SOT-48 +
s el e
A e 4 v
metal plastic
8-32UNC /
1 v x
T m’éx e " 74
25 4 Lo Boags [ ] b
m 7 07
l ; 4
e collector
- 975 identification ) 013
max 16 ol e
- 25 min ————% max
- g
7261 | g 12,0 5| 575 |

",2 max

When locking is required an adhesive instead of a lock washer is preferred.

Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max.
(7.5 kg cm) 4,17 mm.
max. 0,85 Nm Mounting hole to have no burrs at either end.
(8.5 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

Tune 1976 ‘ I H 1



BLX92A

|

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages

Collector-base voltage (open emitter)
peak value

Collector-emitter voltage (Vgg = 0)
peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents
Collector current (d.c.)

Collector current (peak value) f =10 MHz

Power dissipation

Total power dissipation up to Ty =70 °c
f =10 MHz (see also page 3)

Temperatures

Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to mounting base

From mounting base to heatsink

VcBOM

VCESM
VCEO
VEBO

Icm

Pot

Tstg
T

Rth j-mb
Rth mb-h

max. 65 A%
max. 65 v
max. 33 A\

max. 4,0 \4

max. 2,0 A

max. 6,0 w

-65 to +150 oc
max. 200 oC

= 21,4  Sc/w
= 0,6 °C/w

| | June 1976



BLX92A
7262870 10 7262864
T T T 1T T
L [ I D.C. SOAR H .
10 VGE S28Vi— Ic
f Z10MHz (A)
Ptot (%5 .
(W) N
I short time 2,
7,5 " operation W x ! e
[VSWR 23 "% N\ —
%‘/» \\@ [N Piot max (d.c.) A Th =70 °C BEN
N C;—-— - derate by 22 °C/W for -+
f‘?/ }ﬁﬁ F70 °C<Tp< 125 °%C L
5 & L
\\ XO second breakdown \!
N6 (d.c.) \
N5 1071 Ty =25 °C
—rnormal operation “ 125 oC n
—TVSWR <3 — rH i H
2,5
0 1072
0 50 100 Th (°C) 150 1 10 Veg (V) 102

T 1074 H “ 3



BLX92A

CHARACTERISTICS

Breakdown voltages

Collector-base voltage

Tj = 25 °C unless otherwise specified

open emitter, I = 10 mA V(BR)CBO > 65 V
Collector-emitter voltage

Vpg =0, I¢ = 10 mA VBrR)CES 7 65V
Collector-emitter voltage

open base, IC =25 mA X’(BR‘)CEO > 33 A\
Emitter-base voltage

open collector, Ig = 1,0 mA V(BR)EBO > 40 VvV
Collector-cmitter saturation voltage

I; = 100 mA: Iy = 20 mA V(Esat typ. 0,17 v
D.C. current gain

) > 10

I =100 mA; Veg =50V 3

© CE hFE typ. 40
Transition frequency

Ic = 100 mA; Ve = 5,0V fp typ. 1,2 GHz
Collector capacitance at f = 1 MHz

Igp=Ilc=0:Vop =10V Ce typ, 6,5 pF
Emitter capacitance at [ = 1 MHz

Ig=1c=0: Vg =0 Ce typ. 25 pF
Feedback capacitance at { = 1 Mlz

Ic=10mA; Vo = 10V Cre typ. 4,8 pF
Collector-stud capacitance Ces typ. 2,0 pF

4 ” ” Tune 1976



BLX92A

15 r_[ 7262876 - T ;7252872
Lt I
= h LT
Is £=200MHz . 10 Ig=lg=0 |
fose] VeE=28V H f=1MHz [
(dB) typ. values| | SN
(pF)
1 5 N\
0 . 7,5 N
A
~N |
| T I typ
70 N
5 .
5
2,5
< |
1800 N kL
! 5 Il '
0 [ | I 0 H
0 100 Ig (mA) 200 0 ' 10 20 Vep (V) 30
2000 T . 7262861
|
fp |
(MHz) - VCE =28V
1500
el typ ™
> =
1000
500
1
0
0 50 100 150 200 250 Ig (mA) 300

ur

Toma 107A ” H



BLX92A
7262884 7762886
~4 T 1T 30 . 1]
— Ig = 100mA arg sie \\ arg Sye
el [ Vo =28V i |
I 1€} L typ. values 105! ‘ re| q 1250
(dB) (dB) . NG |
|sie| lsrel
N
-2 = > =20 1000
o AW
i
P
— 1559 7503
A arg Sre
o P arg sie =T T
0 v 180° -10 e 500
—_— ll 7
- |
1550 — Ig = 100 mA 259
1 VeE =28V
I typ. values
2 _ [ o LTI
0 500  f(MHz) 1000 0 500  f(MHz) 1000
7262893 7262891
% 1] 1 L]
arg sfe arg Soe
1
Isfel 1250 ‘sOel P
(dB) (dB) NG |Soe| -
Y y N\ Pz
\ N Ed
N
20 100° -10 Hf ¢ -100°
A\ '1, N
L.
1\ 1 .
\\ N 750 ’afg Soe Ay —750
\ R -
NN —~ N
10 [ste| NAI3T8 Ste 50° -5 500
Ny N
N
\\‘ ] |
L 1g =100 mA IN25° H Ig = 100 mA ~250
I VcE=28V N T M Ver =28V
| typ. values o) I typ. values
o LTI o LTI
0 500 f (MHz) 1000 0 500  f(MHz) 1000
6 “ June 1976



BLX92A

APPLICATION INFORMATION

R.F. performance in c.w. operation (Unneutralized common-emitter class-B circuit)

T = 25 °C

Ve (V) [ (MHz) | Pg (W) | PL (W)| Ig (mA)| Gp(@B) | n (%) | F(@ |VL (mA/V)

24 470 |typ. 0,2 2,4 | typ. 143|typ. 10,8 | typ. 70 - -
28 470 < 0,2 2,5 < 149 | > 11,0 1> 60 - -
28 470 | typ. 0,2 3,0 |typ. 162 |typ. 11,7 | typ. 66 | 1,8 +j2,8| 7,2 —j24
28 1000 1typ. 0,7 2,5 typ. 179 ltyp. 5,5 ltyp. 50 - -

Test circuit for 470 MHz:

C5
— —O +Vec
2
L4 R
L3 L;JI,\ output
i ( —°) 500
input €2 3
so0 _(O—1H—""""—
c63¥ ==cs
= CL
N

7261753

Cl=C2= 1,8to 18 pF film dielectric trimmer

C3=C4= 18 pF disc ceramic capacitor
C5= 1 nF feed-through capacitor

C6 =C7 = 1,0 to 9,0 pF film dielectric trimmer
C8 = 0,1 uF polyester capacitor

L1 =1turn Cuwire (1,2mm); int. dia. 5 mm; lead length =2 mm

L2 =0,47 pH choke

L3 =2turns closely wound enamelled Cuwire (1,2mm); int. dia. 6,5 mm; lead length=4 mm
L4 =3turns closely wound enamelled Cuwire (0,5 mm); int. dia. 4,0 mm; lead length=5mm

R =10 @ carbon

At Pp, =2,5W and Vo = 28 V, the output power at heatsink temperatures between 25 °C
and 90 °C relative to that at 25 °C is diminished by typ. 5 mW/°C.

The transistor is designed to withstand full load mismatch in the test circuit under the
following conditions: Vo =28 V; f = 470 MHz; Ty = 90 °C.
VSWR =50 : 1 through all phases; Py, =2,5W.

Component layout for 470 MHz test circuit see page 8.

T~ 1AL “ : II 7



BLX92A

APPLICATION INFORMATION (continued)

Component layout and printed-circuit board for 470 MHz test circuit.

-« 100mm

rivets

rivets

Shade area copper
Back area completely copper clad
* Material of printed-circuit board: 1,5 mm epoxy fibre-glass

TZ66740

A
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7762880

6 T
T
f =470 MHz
PL Vcc.: 24V ::
W) Th=25°C -
4 100
!
P R
T
(%)
ot
1 /, n
. A
A /'
2 ” y.4 50
v
—#iyp
7-typ T
)4
|
0 I
0 0,2 Pg(W) 04
5 7262867
R.F. SOAR| |f= 470 MHz
P (W) Rih mb-h=0,6 °C/W
(VSWR = 1)
4

P

T
T £70 OC

Pror=8,5W

N
\NK

e
Th=90 °C

Prot=7,5W

._M__..v,__‘«*,r“,.ﬁ_.
T
T

Ll

10 VSWR 102

BLX92A
7262878
6 T 1T
[T
f=470 MHz |+
PL VCC=28V ::
(W) Th=259C
A
4 P LT 100
vl [
n,
38
e
4 "
7
2 : 50
A ]
4
[ typ
/)
4
7
rtyp
]
o LLI
0 0,2  Pg(W) 0,4

Indicated load power as a function of overload

The graph has been derived from an evaluation
of the performance of transistors matched up
to 3,8 W load. power in the test amplifier on
page 7 and subsequently subjected to various
mismatch conditions at 28 V with VSWR up to
50 and elevated heatsink temperatures.

This indicates a restriction to the load power
matched under nominal conditions in the rec-
ommended test configuration.




BLX92A . H

OPERATING NOTE Below 350 MHz a base-emitter resistor of 10 Q is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.

30 7268931

power gain versus frequency
(class-B operation)
G T
p EEREN
(dB) Vee = 28 Vi
Th = 25 °C [}
20 typ. values [
4
s
P
10
0
100 300 f(MHz) 500
20 7268932 250 : 7268933
input impedance (series com- - load impedance (parallel com-
ponents) versus frequency ponents) versus frequency
i (class-B operation) Ry, | (class-B operation)
Xi —
INEREN (@) ] TITT T
© [TT11] B R E R ‘L
Veg =28V ce
cc T P =3W (pF)
Pp=3w T i Th = 25 °C !
10 Tr = 25 °C T 200 h -5
h= T Tjtyp. values
typ. values ] N
C
Ty %] L
1
0 150 > - I-JXO
’/f CL > o Yl
A ad Ry,
Pd
X
!
10 L1 100
100 300 f(MHz) 500 100 300 f(MHz) 500
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BLX93A <

U.H.F. TRANSMITTING TRANSISTOR

N-P-Nsiliconplanar epitaxial transistor intended for transmitting applications in class-A,

B or C with a supply voltage up to 28 V.

The transistor is resistance stabilized and is tested under severe load mismatch conditions.
Gold metallization ensures extremely high reliability. -
It has a capstan envelope with a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Tp = 25 °C in an unneutralized common-emitter

class-B circuit.
Mode of |V Pg PL Ic El_ ?—L
operation | (V) [(MHz) W) |(W) (A) (QE) (% ($2) (mA/V)
c.w. 24 ’ 470 |typ. 1,0|7,0|typ. 0,42 |typ. 8,5|typ. 70 - -

LW 28 470 |< 1,0/7,0|< 0,42|> 8,5|> 60 - -
LW 28 470 |typ. 1,0|8,0|typ. 0,38 |typ. 9,0 |typ. 75 |1,8 + j5,3|19 —j32
LW 28 | 1000 |typ. 1,5]5,0|typ. 0,40 {typ. 5,2 |typ. 45 - -

o 00

MECHANICAL DATA Dimensions in mm
SOT-48
; i 59
wTTD =
) ' )7
e f
metal plastic
10,6 -
T M v 8-32UNC 7[
! "‘g: b ]
25 gy ; o - 23285 [ ] b
min I, 70 h
l L J | k‘/
8,6
€ collector
9,75 identification
"+ rhax 77 16 013
el
+———— 25 min —————> max
- g —»
-« 12,0 5,75
726171 11 2_,, m,qx -
When locking is required an adhesive instead of a lock washer is preferred.
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max.
(7,5 kg cm) 4,17 mm.
max. 0,85 Nm Mounting hole to have no burrs at either end.
(8,5 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

l 1
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BLX93A ”

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages

Collector-base voltage (open emitter)
peak value

Collector-emitter voltage (Vpg = 0)
peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents
Collector current (d.c.)

Collector current (peak value) { = 10 MHz

Power dissipation

Total power dissipation up to Ty = 70 °C
{210 MHz (see also page 3)

Temperatures

Storage temperature

Operating junction temperature

THERMAL RESISTANCE

From junction to mounting base

From mounting base to heatsink

VeBoM

VCESM
VeEO
VEBO

Ic
IcMm

Pror

Rtn j-mb
Rth mb-h

max.

max.

max.

max.

65

65
33
4,0

12,5

-65 to +150

max.

200

9,8
0,6

v

AV

OC
OC

°c/w
oc/w

June 1976
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10 72628€3 7262871
D.C.SOAR (; T Ver 28V
1~ F % £ 210 MHz
C 20 S T
(A) S L1
P : EN
tot tshort time B
(W) I operation N
i NS ]
VSWR = 3 N o7
! oE T, =70 °CH 15 o
[— Ptot max (d.c.) \_ 1’[1—_ ‘0 (?[ k——
|- derate by 10,4 °C/W for T /}J
[~ 70 9C< Tjy< 125 °C ! %
1 o
——-HHH | s
| sccond breakdown 10 N % F
(d.c) / N6y
Th =25 °C | N
- D L
10-1 ) 125 9C normal operation 9’_—
I VSWR < 3
5 |
10-2 | . 0
1 10 VeE (V) 102 0 50 100 Ty (OC) 150

Tovam s TOTA



BLX93A “

CHARACTERISTICS Tj =25 OC unless otherwise specified

Breakdown voltages

Collector-base voltage

open emitter, Ig = 10 mA V@Rr)cBo > 65 \4
Collector-emitter voltage

open base, I = 10 mA V(BR)CES > 65 \Y
Collector-emitter voltage

open base, Ic = 25 mA V(BR)CEO > 33 A%
Emitter-base voltage

open collector, Ig = 1,0 mA V(BR)EBO > 4,0 v
D.C. current gain

I = 100 mA; VGE = 5,0 V hFE - 10

typ. 35

Transition frequency

Ic =200 mA; VoE =50V fr tvp. 1,2 GHz
Collector capacitance at f = 1 MHz

Ig=I=0;Veg=10V Ce typ. 14 pF
Emitter capacitance at [ = 1 MHz -

[cg=1.,=0:Vgg=0 Ce typ. 60 pF
Feedback capacitance at f = 1 MHz

[c=20mA; Veg =10V Cre typ. 10 pF
Collector-stud capacitance Ces typ. 2,0 pF

4 “ “ . June 1976
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20 T 3 T
[ EEEEEEN
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A
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400 = .
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O :
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[
~10 ! 0
0 250 Ig (mA) 500 0 20 Vep(v) o 40
2 7262862
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1
fT l N
(GHz) Vep=28V
1,5 |
et = typ =] —
e T
/ SU—
1 %
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BLX93A
7262888 - 7262889
“2TTTTT] T T 1] 30 g [T
I ISR NC N
— g =200 mA ] arg sie] arg s
Hves=2sv I | ]
|Sle[ | typ. valués 105°© l re ™ lSrel 1250
(dB) lsic| i (dB) AN
- ie ]r
-1 lSOOJ ‘_20 \\\ 1000
[ + i \‘\
. _ [ [
arg s18/7 1
- 1559 50
"4 T
arg sre
P2 |t =
e 0 1800 -10 —o05
= - tH
j_[ T I ya -
- -1550 1 =200 mA 250
i TIVep =28V
. |- typ. values
. o LTI [
0 500 f (MHz) 1000 0 500  f (MHz) 1000
7262892 - 7262890
] B T NN
arg sfe — Ig =200 mA arg soe
\ ] ] s | [dVcE=28V L]
20 A 100© I oel — typ. values -175°
A (dB) - }
] arg Soe =l
e e s |
\X Kd !
[ste] AN 750 ~10 |1 ~1500
@) H N |
R !
1 A
RN S | .
10 N larg spe L1500 = [soe] -1250
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N T
AN
N
|ste] NG 25° -5 -100°
0 HIg =200 mA = -750
| VcE =28V - L
I typ. values i } l
LT o [ ]
0 500 f(MHz) 1000 0 500  f(MHz) 1000
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BLX93A

APPLICATION INFORMATION

R.F. performance in c.w. operation (Unneutralized common-emitter class-B circuit)

Ty = 25 °C

Voe W) [ OMHz) | Pg (W) |[PL (W] Ic () [Go@B) | n(B) | 7 @ |YL (mA/v)

24 470 |typ. 1,0 7,0 typ. 0,42 |typ. 8,5 | typ. 70 - -
28 470 |< 1,0 7,0 |< 0,42|> 85> 60 - -
28 470 |typ. 1,0 8,0 typ. 0,38 | typ. 9,0 | typ. 75(1,8 +j5,3 19 —j32
28 1000 ftyp. 1,5 5,0 typ. 0,40 |typ. 5,2 | typ. 45 - -

Test circuit for 470 MHz:

-O+Vec
R
output
500
2
input - __/H)‘_NW\
50Q
c8
L il
CI>= LZIIj :[:cz‘
7261753

Cl=C2= 1,8to 18 pF film dielectric trimmer

C3=C4-= 18 pIf disc ceramic capacitor
CS = 1 nF feed-through capacitor
C6 = C7 =1,0 to 9,0 pF film dielectric trimmer
C8 = 0,1 pF polyester capacitor

L1 =1turn Cuwire (1,2mm);int. dia. 5 mm; lead length = 2 mm

L2 =0,47pH choke

L3 =2turns closely wound enamelled Cu wire (1,2mm); int. dia. 6,5 mm; lead length =4 mm
L4 = 3turns closely wound enamelled Cu wire (0,5 mm); int. dia. 4,0 mm; lead length =5 mm

R = 1062 carbon
At Py =70 Wand Vg = 28 V, the output power-at heatsink temperatures between 25 °c
and 90 °C relative to that at 25 ©C is diminished by typ. 10 mW/°C.

The transistor is designed to withstand full load mismatch in the test circuit under the
following conditions: Vo =28 V; f = 470 MHz; Th = 90 °C.
VSWR =50 : 1 through all phases; P}, = 7,0 W.

Component layout for 470 MHz test circuit see page 8.

Taim . INTA || |l 7



BLX93A

APPLICATION INFORMATION (continued)

Component layout and printed-circuit board for 470 MHz test circuit.

- 160mm

rivets
o
input output
500 L 500
| O] ® | 50mm
o
rivets
7266740
7266741. 1
Shaded areca copper
Back area completely copper clad
Material of printed-circuit board: 1,5 mm epoxy fibre-glass
8 || ” June 1976



7262879
15 TT T 1]
REREN
£=470 MHz |
1 Veg=24V [
) Th =25 °C =
10 100
P [y
P 1]
(%)
o il '_T- T
P
5 ity 30
4
/
Y,
typ
0 |
0 1 Pg (W) 2
10 7262868
R.F. SOAR| |f=470 MHz
ol Veoo=28V
Py (W) cC o
(VS\JIVJR = 1) Rth mp-h=0,6 °C/W
T =0 36
Prog =20 W 1
7,5 ™ =
8!
T =90 °C
Prot= 18 W
5
2,5 l

10 VSWR 102

BLX93A
7262881
15 T
O
=470 MHz ]
PL Vee=28V [
(W) Th=25 °C [
é
P
10 E 100
7 1
7 1]
(%)
Cai
& 4 L
typ 7
5 A 50
typ
0
0 1 Pg (W) 2

Indicated load power as a function of overload

The graph has been derived from an evaluation
of the performance of transistors matched up
to § W load power in the test amplifier on
page 7 and subsequently subjected to various
mismatch conditions at 28 V with VSWR up tc
50 and elevated heatsink temperatures.
This indicates a restriction to the load power
matched under nominal conditions in the rec-
ommended test configuration.
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OPERATING NOTE Below 250 MHz a base-emitter resistor of 10 Q@ is recommended to
avolid oscillation. This resistor must be effective for both d.c. and r.f.
30 7268934

power gain versus frequency
(class-B operation)
G INEEEE
p TITTLT
(dB) Voo =28 VL]
P, =8W 1
Ty, = 25 °C ]
20 AN typ. values
N
N,
N
AN
AR
M
N
~
10 ~~
T
0
100 300 f(MHz) 500
10 . 7268935 100 7268336
input impedance (series com- load impedance (parallel com-
r ponents) versus frequency ponents) versus frequency
Xi (class-B operation) Ry, | (class-B operation)
) HEEEN ] (€2) ITTTTTT
LTI | Voo =28V
{ || : L oz 0
5 _____TL ~ 959G 80 I\ Th=25"C -104
I 1lh = p typ. values FTC
—typ. values .4 o 1L
N “ ‘l
CL
T
-~ ——j/ T /f‘ (pF)
7 N 11
0 2 60 2 ~20
p 4 v
/'
,/
/ /
/ / R
i L
1
_5 LI 40 LLT
100 300 f£(MHz) 500 100 300 f(MHz) 500
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BLX94A

U.H.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor for use in class A, B or C amplifiers in U.H.F.
transmitters with supply voltages up to 28 V.

The transistor is resistance stabilized and tested under conditions of severe load mis-
match. Gold metallization ensures extremely high reliability.

The transistor is housed in a plastic encapsulated stripline package. All leads are iso-
lated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Typ = 25 °C in an unneutralized common-emitter
class B circuit.

Mode of | Voo | f pg |PL| Ic |C t n 2 5%
operation | (V) | (MHz) (W) (W) (A) (aB)y | (%) (€2) (mA/V)
C.W. i 28 ! 470 ‘<6,25' 25 l<1,62|>6 >55‘0,8+j4,3 62 - jo4
MECHANICAL DATA . ' Dimensions in mm
SOT-48
S '
6,5min (4x)

C

25min o) N

l:" ] 0147
1007
1,6 max
-
' plastic

~metal
80—
12,0
REEETN R

—»13,7 |<— —- %'9, -
-+ 975 max |- é 75
7266608 max -

<+———— 25min ———>

1
When locking is required, an adhesive instead of a lock washer is preferred.

Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max.
(7,5 kg cm) 4,17 mm.

max. 0,85 Nm Mountinghole to have no burrs at either end.

(8,5 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

Qentemher 1074 | | | | 1



BLX94A

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages

Collector-base voltage (open emitter)
peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Collector current (average)
Collector current (peak value) f > 1 MHz

Total power dissipation up to T = 25 °C
f>1 MHz

60 A —— I\[[ 7262521
-_-short t-une —:‘%5 \i\‘[
|_operation ‘/‘é
Pron [YSWR =8 EPN
(W) : % 0 N
KA 2
./\6 (& ,
Sy “b
40 R
)DX N
0 N
' 5 h
(SNN
20 normal operation
VSWR < 3
VCE = 28V (—++
f 21 MHz ]
L]
0 AREEN
0 50 T (°C) 100

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to mounting base

From mounting base to heatsink

102

- (A)

10

1071

VCcBOM — max. 65 A%
VcEo  max. 30 V
VEBO max. 4 v
Icav) max. 2,0 A
Icm max. 6,0 A
Ptot max. 50 w
72682524
D.C. SOAR j i
T =25 °CH]
‘\
&
10 Vg (V) 102
Tstg -65t0o+200  OC
Ty max. 200 oC
Rihj-mb = 2,9 9C/W
Rthmb-h = 0,6 9C/W

]
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BLX94A

CHARACTERISTICS

Collector cut-off current

IB=O;VCE=28V

Breakdown voltages
Collector-base voltage
open emitter, Ic = 25 mA

Collector-emitter voltage
open base, I¢ = 25 mA

Emitter-base voltage
open collector, Ig = 10 mA

Transient energy
L =25 mH; f =50 Hz
open base

-Vgg = 1,5 V; Rgg = 33 Q

D.C. current gain
Ic=1A;Veg= 5V

Transition frequency

Ic=2A; Ve =20V

Collector capacitance at f = 1 MHz

Ig=le=0;Vcg=30V

Feedback capacitance at f = 1 MHz

Ic = 100 mA; Vg = 30 V

Collector-stud capacitance

Tj = 25 °C unless otherwise specified

Iceo

V(BR)CBO

V(BR)CEO

V(BR)EBO

typ.

typ.

typ.

typ.

typ.

10

65

30

15
50

1,0

32
50

18

mWs
mWs

GHz

pF

pF

pF

T TQ7A l |
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7262526
1500 T
RERERE]
VeE=20V
fp
(MHz)
1000 111
typ =
1] S u
\L
500
0
0 1 2 3 Ic(4) 4
7262525
70 T
[T
\ " Ig=1e=0 |4
Ce M\ f=1MHz ]
(pF)
50
NEYP
30 -
10
20 VeB (V) 40
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BLX94A

APPLICATION INFORMATION

R.F. performance in c.w. operation (Unneutralized common-emitter class B circuit)

f =470 MHz; T, = 25 °C

vee W) | Ps W) | LWy | Ig (a)

: @ | @@ | YL maw
28 l < 6,25 I 25 l<l,62

Gp (@) | |
> 6 l > 55 0,8 + j4,3 62 ~ j64
| J

T
1
|
I

Test circuit:

input L1 L4 output
cz c7
Zg= Z =
500 2C1 R4 %u cesZ 500
L2 el
o L

] o
R2 C6 l

.._{:}_' 7258637.1

I| s

+Vee

List of components:

Cl=C2=C8=2to 9 pF film dielectric trimmer (code number 2222 809 09002)

C3=C4= 15 pF chip capacitor

C5 = 100 pF feed-through capacitor

C6 = 33 nF polyester capacitor

C7 = 2 to 18 pF film dielectric trimmer (code number 2222 809 09003)
R1 = 1 Q carbon resistor

R2 = 10 & carbon resistor
Ll= stripline (40, 8 mm x 5,0 mm)
L2 = 13 turns closely wound enamelled Cu wire (0,5 mm); int. diam. 4,0 mm

L3 = 2 turns Cu wire (1 mm); winding pitch 1,5 mm; int. diam. 4 mm; leads 2 x 5 mm
14 = stripline (52,4 mm x 5,0 mm)
L5 = ferroxcube choke coil. Z (at f = 50 MHz) = 750 @ +20%

(code number 4312 020 36640)

L1 and L4 are striplines on a double Cu clad print plate with teflon fibre-glass dielectric.
(€r = 2, 74); thickness 1, 45 mm.




BLX94A

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 470 MHz test circuit.

146 mm

::]0 47mm

output
500

7258638

7766443, 1

The circuit and the components are situated on one side of the teflon fibre-glass board,
the other side being fully metallised to serve as earth. Earth connections are made by

means of hollow rivets.
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BLX94A

72625234

7262522 40

T T T
EEE resoar| [[[[[] [ [T]
=470 MHz P f = 470 MHz i
Vee=28V W) Ve =28V
Th=25°C Ren mb-h = 0,8 C/W [TT]
Pr,— 30
A
/|
/ ™ T
7 k=555
/,/ i \N;?C_‘
lO}O v p N 9%
n ~% %
20
%)
| / bt 1) ||
50 P typ
’/
v
i - ,
0 2,5 5 Pg (W) 7,5 VSWR 10

Forhighvoltage operation, a stabilized
power supply is generally used.

The graph shows the allowable output
power under nominal conditions as a
function of the VSWR, with heatsink
temperature as parameter.




BLX94A

72689371

30
power gain versus frequency
(class B operation)
; TTTT T
S’g 1 S
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NN.
i
0100 30
0 f(MHzy 500

7268938 1

7268933 .1

10 30
input impedance (series components) load impedance (parallel components)
versus frequency (class B operation) versus frequency (class B operation)
r TIIIT] R typ.values | .
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BLX95

U.H.F. POWER TRANSISTOR

N-P-Nsilicon planar epitaxial transistor intended for transmitting applications in classA,
B or C in the u.h.f. frequency range for supply voltages up to 28V.
The transistor is resistance stabilized and is tested under severe load mismatch conditions.

Due to a gold metallization excellent reliability properties have been obtained. The tran-

sistor is housed in a capstan envelope with a moulded cap. All leads are isolated from

the stud.

QUICK REFERENCE DATA

R.F. performance up to Tp = 25 °C in an unneutralized common -emitter

class B circuit

Mode of | Voo £ Pg P, l Io Gp n
operation (V) (MHz) (W) (W) (A) (dB) (%)
c.w. 28 470 < 14,2 40 < 2,4 > 4,5 > 60
c.w. 28 175 typ. 3,2 40 typ. 1,9 typ. 11 typ. 75
MECHANICAL DATA Dimensions in mm
SOT-56
e’ [} I 5.1 o] <-0,67
| | 76 min w0 mjn.s 0107
1 ; 1 '
SOy 10-32UNF —= - ——— ~+ 350
; ' f :
16max—s| |-
e
27 __
D 25 " 72600002 ":g)"gg‘_’ g:;g <—

When locking is required, an adhesive instead of a lock washer is preferred.

Torque on nut: min. 1,5 Nm
(15 kg cm)

max. 1,7 Nm

(17 kg cm)

Diameter of clearance hole in heatsink: max.
5,0 mm.

Mounting hole to have no burrs at either end
De-burring must leave surface flat; do not
chamfer or countersink either end of hole.

|
August 1973 ||
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BLX9S5

Hitlil

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages

Collector-base voltage (open emitter)

peak value

Collector-emitter voltage (RBg =102)

peak value

—= Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents

Collector current (average)

Collector

current (peak value) f > 1 MHz

2 I7267535
" (55 ORI
. -1y, < 25 oC i
C 1| Rth mb-h=03 °C/W[py
(A) T
!
10
Piot max (d.c.)
1 e
- [
1071
1 10 VCE (V)

Temperatures

Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to mounting base
From mounting base to heatsink

102

150
Prot
(W)

100

50

VcpoM — max. 65 V
VCERM max. 65 V
VCEO max. 30 V
VEBO max. 4 VvV
Iccav) max. 3.0 A
IcMm max. 10,0 A
7267540
EREEN
[ S
Vep =28V 1
f=Z1MHz [T
i
|
|
' e
! [ N
short time operation
VSWR >3 <
< 5
&y
J~
LB
| (2’0"\4i
‘AQJ’)\(‘)
| O/I’?*
e
| i
| [normal operation :
L1l VSWR<3
0 50 Ty, (°c) 100
Tstg -65 to +200 ©°C
Tj max. 200 ©C
Rth j-mb 2,0 °c/w
Rth mb-h = 0,3 °C/W

November 1975



BLX95

CHARACTERISTICS

Breakdown voltages

Collector-base voltage
open emitter, I = 50 mA

Collector-emitter voltage
RBg =10€2, Ic = 50 mA

Collector-emitter voltage
open base, Ic = 50 mA

Emitter-base voltage
open collector, Ig = 10 mA
Transient energy

L =25 mH; f = 50 Hz
open base
~VBE = 1,5 V; RBE =33Q

D.C. current gain
Ic=1,0A:Veg =5V

Transition frequency

Ic=4A:VCE =25V

Collector capacitance at f = 1 MHz

Ig=leg=0: V=30V

Feedback capacitance at f = 1 MHz

Ic =200 mA; Vo =30V

Collector-stud capacitance

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

V(BR)EBO

i

hrg

fT

Cre

c(‘ﬂ

> 65
> 65
> 30
> 4
> 4,5
> 4,5
25 to 100
typ. 900
typ. 68
< 80
typ. 39
typ. 2

Tj = 25 °C unless otherwise specified

mWs
mWs

MHz

pF
pF

pF

pF

November 1975 ' l



BLX95

50 7267546 300 7767543
1 REREE T
HEEN !}’MH i REEE
Veeg=5V [ ] Ig=I1=0
hpp AR Ti=25°c [ Cc f=1MHz [ ||
- (pF) Tj=25 0C|-1
EEN ]
100 200
—— - B —
|| \
N \
. \
t
50 b 100 N
- typ
0 0
0 1 Ig (A) 2 0 20 Vg (V) 40
1000 7267548
fr
(MHz) / QLA N VOE =25V
4 AN Tj=25 °C
750 / \\
/ \
/ _
500 A\
\\ |
) N R
250
0
0 2,5 5 7.5 10 125 Ig (A) 15
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BLX95

APPLICATION INFORMATION

R.F. performance in c.w. operation (Unneutralized common-emitter class-B circuit)
Ve = 28V; Th up to 25 °C.

EMHEz) | psaw) | PLaw) | do@) | G | %)
470 < 14,2 40 < 2,4 > 4,5 > 60
175 typ. 3,2 40 typ. 1,9 typ. 11 typ. 75

Test circuit for 470 MHz:

input

o : _— 6 !
7 ,__{:',_i 72702691
s

List of components: O +Vee

Cl=C7=C8= 2to 18 pF film dielectric trimmer (code number 2222 809 09003)

C2 = 1,8 to 9 pF film dielectric trimmer (code number 2222 809 09002)
C3=C4-= 18 pF chip capacitor ’
C5 = 100 pF feed-through capacitor

C6 = 33 nF polyester capacitor

C9 = 2 x 3, 3 pF miniature ceramic plate capacitors (in parallel)

R1 = 1Q carbon resistor (0,25W)
R2 = 10 @ carbon resistor (0,25W)

L1 = stripline (21, 4 mm x 5, 3 mm)

L2 = 13 turns closely wound enamelled Cu wire (0,5 mm); internal diameter 4,0 mm
L3 = stripline (43,8 mm x 3,0 mm)

L4 = stripline (45,5 mm x 5, 3 mm)

LS = Ferroxcube choke coil (code number 4312 020 36640)

L1;L3;L4 are striplines on a double Cu-clad print plate with teflon fibre-glass dielectric.
(ey = 2,74); thickness 1/32".

At Pp, = 40W and Ve = 28V, the output power at heatsink temperatures between 250C
and 70 °C relative to that at 259C is diminished by typ. 50 mW/°C.

The transistor is designed to withstand full load mismatch in the test circuit under the
following conditions: Vo = 28V; f = 470 MHz; T = 70 °C.
VSWR = 50 through all phases; P, = 36W.

Component layout and printed-circuit board for 470 MHz test circuit see page 6.

o | :



BLX95
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APPLICATION INFORMATION (continued)

Component layout and printed-circuit board for 470 MHz test circuit.

1M12mm

L2

=T

rivets

+
<
(2]
o
—|

42mm

72676051

The circuit and the components are situated on one side of the teflon fibre-glass board,
the other side being fully metallized to serve as earth. Earth connections are made by

means of hollow rivets.

“ November 1975



BLX95

60 7267534
load power and efficiency p
Versus source power Lid

Py (class B operation)
T 7
W) ]
|| Ityp. values / ‘(7?)
1 Voc=28V Pr 1
40 ¢ 2470 Mz [T 17 100
-~ Tp =25 °C
e
! n ]
i
/
20 : 50
0 I
0 10 Pg(W) 20
,‘0 7267538
60 T
e som I 111
Py _| | f=470MHz N
(W) L VCC =28V o il
(VSWR =1) Rth mb-h=0,3 °C/W
— il
50
T}, =50 °C |
L
. L]
70{’? N L
|
LN
4 i
0 90 OC ‘\ P~
RS
N N
|
au g
30 1 H
1 10 VSWR 102

Indicated load power as a function of
overload.

The graph has been derived from an
evaluation of the performance of
transistors matched up to 46W load
power in the test amplifier on page 5
and subsequently subjected tovarious
mismatch conditions at 28V with
VSWR up to 50 and elevated heatsink
temperatures.

This indicates a restriction to the
load power matched under nominal
conditions in the recommended test
configuration.

A

el
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APPLICATION INFORMATION (continued)

Test circuit for 175 MHz:

T.U.T. Lo Ve r)
o g e Y e
Zg= H__NW\
500
L2 J
e <
.J,Z‘ _J__C3 _L_Ch L5 -—C7 ,.—CQ
EC2 = ==
R1 I]Lli

; C 5 C 6 R2 . 7267554
2

L&

+Vee

List of components:

Cl=
C2=
C3=C4=
C5 =
C6 =
C7 =
C8 =
C9 =

L1=

L2 =

2,5to 20 pF film dielectric trimmer (code number 2222 809 07004)
4 to 40 pF film dielectric trimmer (code number 2222 809 07008)
47 pF ceramic capacitor
100 pF ceramic capacitor
100 nF polyester capacitor
6,8 pF ceramic capacitor
4 to 60 pF film dielectric trimmer (code number 2222 809 07011)
4 to 100 pF film dielectric trimmer (code number 2222 809 07015)

0,5 turn enamelled Cu wire (1,5 mm); int. diam. 6 mm;
lead length 2 x 6 mm

100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. diam. 3 mm;

lead length 2 x 5 mm

L3 = L4 = ferroxcube choke coil (code number 4312 020 36640)

LS =

L6 =

R1=R2 =

53 nH; 2 turns enamelled Cu wire (1,5 mm); int. diam. 10 mm;
coil length 5,2 mm; lead length 2 x 5 mm

46 nH; 2 turns enamelled Cu wire (1,5 mm); int. diam. 9 mm;
coil length 5,4 mm; lead length 2 x 5 mm

10 Q carbon resistor (0,25W)

Component lay-out for 175 MHz test circuit see page 9.

” August 1973



BLX95

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 175 MHz test circuit.

E__.

1267674
ground plane removed

Dimensions of printed circuit board 123 mm x 55 mm.

7266943

The circuit and the components are situated on one side of the epoxy fibre-glass board,
the other side being fully metallized to serve as earth. Earth connections are made by

means of hollow rivets.




BLX95

g!i;a%%

7267537

S 15 7267536
7 load power and efficiency Ver.sus power gain versus
source power (class B operation) \ frequency (class B
Py, { ’ I Gp \ operation)
(W) - (dB) \
typ. values \
|| f=175MHz Py —<4-100 10
S0 =25 oc LA "
%) \\ typ
L N
- ==
A \‘\
/
25 ,/ 50- 5 ~.
/|
// | Veoc=28V
Py =40W
| Th=250°C
0 EEEE
0 2,5 Pg (W) 5 0 250 f(MHz) 500
7 5 7267535 20 7267533
input impedance (series com - load impedance (parallel com-
i ponents) versus frequency Ry, ponents) versus frequency (class -Cy,
, class B operation i
72 ( p ) @ B operation (pF)
OrT I T
typ. values - .
51— Vog=28V 15 RL 50
|| Py =40W / N\
Tp, =25 °C P L
xi/' // l \\\
/ F-CL N
2,5 10 \\ 100
N,
typ. values N
/ mre N
i 1 | Tp-25 0c
. / sLL L[]
0 250 f(MHz) 500 ] 250 £ (MHz) 500
10 II August 1973




BLX96

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-Nmulti-emitter silicontransistor in a capstan envelope. It has extremely good inter -

modulation properties and high power gain.

The device is primarily intended for pre -amplifiers in television transmitters and trans -

posers.

) QUICK REFERENCE DATA
Collector -base voltage (open emitter; peak value) VCoBOM — max. 40 v
Collector -emitter voltage (open base) VCEO max. 27V
Collector current (peak value) IcM max. 1 A
Junction temperature Tj max. 200 OC
Thermal resistance from junction to mounting base Rth j-mp = 15 oc/w
Transition frequency

Ig = 200mA; VCE =20V fT > 1,2 GHz
Output power at fyigjon = 860 MHz *)

Ig = 250mA; Vog = 25V; Tp = 25°C; djy = ~60dB - P gype > 0,5 W
Power gain at fyigion = 860 MHz

Ic = 250mA; Vog = 25V; Ty = 25°C Gp > 6 dB
*) Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, side band

signal ~16 dB), zero dB corresponds to peak sync level.

MECHANICAL DATA Dimensions in mm
! '
SOT-48 — 30
Ten i U
e .
4
- ) /\ ) metal plastic
T " 10,6 I y , framuNe \ 7[
max \ — 2
L b [ 7 \ )
a1 - Boags [ |
b ¥4 "3
' v' b 1
-— 3,6
e
9,75 _
" max 15 0,13
30—l |
25 min max
< § o
12,0 5,75 |
7266722 4._”,2__,,, m’ax e

When locking is required an adhesive instead of a lock washer is preferred.

Torque on nut: min. 0,75 Nm
(7,5 kg cm)

max. 0,85 Nm

(8,5 kg cm)

4,17 mm.

Diameter of clearance hole in heatsink:; max.

Mountinghole to have no burrs at either end.
De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

o



BLX96

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages

Collector -base voltage (open emitter; peak value)

Collector -emitter voltage (RBg = 10 €2; peak value)

Collector -emitter voltage (open base)

Emitter -base voltage (open collector)

Currents

~ Collector current (d.c.)

Collector current (peak value) £ > 1 MHz

Power dissipation

Total power dissipation up to T = 100 o¢c

104
Ic
(mA)

103

102

10
Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

Vepom
VCERM
Vego
VEBO

Ig
lem

Prot

7262833

D.C. SOAR

T T T T TTTY

Th <100 °C
Rth mb-h=0,6 °C/W

I II1T

From junction to mounting base

From mounting base to heatsink

th j-mb
R¢h mb-h

max. 40 A%
max. 40 A%
max. 27
max. 3,5 \Y
max. 0,4 A
max. 1
max. 6,25 w
-65 to 4200  °C
max. 200 oC

15 %cyw
= 0,6 oc/w

September 1974



BLX96

CHARACTERISTICS Tj = 25 OC unless otherwise specified

Collector cut -off current

IE = O; VCB =20V ICBO < 100 |,|.A

Breakdown voltages

Collector -base voltage

open emitter; Ix = 1 mA V(BR)CBO > 40 A%
Collector -emitter voltage

Rpg = 10 Q; Ic =5 mA V(BR)CER > 40 v

open base; I =5 mA VirR)ICEO > 27 \Y%
Emitter -base voltage

open collector; IE =1 mA . V(BR)EBO > 3,5 v
Saturation voltage

Ic =200 mA: Ig = 20 mA Vgsat < 0,75 v
D.C, current gain

I =200 mA; Vo =20V hpg > 30

Ig = 400 mA; Vo = 20 V bpg > 20
Transition frequency

I =200 mA; Vop =20 V fp > 1,2 GHz

I = 350 mA; Veg = 20V fr > 1,0 GHz
Collector capacitance at f = 1 MHz

Ig=1,=0; Vgcp=20V Ce < 10 pF
Feedback capacitance at f = 1 MHz

I =10mA; Vop =20 V; Ty = 25 °C Cre typ. 3,5 pF
Collector -stud capacitance Ceg typ. 2 pF

September 1974 I l | | 3



BLX96
60 - . { 7262844 — ’7251251.2
— typ. values 1 v LI
N Tj:25 o¢ VeE =20\'—;_ 20 Ig=le=0 |
hrg —— — G f=1MHz |—
. c Tj=25 °C [
W (pF)
= 5V
40 foed 15 \\
\
\
\
10 N
\\‘\
20 =YD,
5
0 0
4 \
0 200 I (mA) 00 0 10 20 Vg (V) 30
7262846
3 TTTTT
: | HEEEN
A Ve =20V 1]
N Tj=25°C [ []
(GHz)
2
= yp
1
4
0
0 100 200 300 Ic (mA) 400
4 '[ September 1974




BLX96

APPLICATION INFORMATION

dim(@) *) | fyigion (MH2) | Vog (V) | Ig (mA) | Gy (@) | Po sync (W) #) | Th (°C)

-60 860 25 250 > 6 > 0,5 25
-60 860 25 250 typ. 7 typ. 0,6 25

*) Three-tone test method (vision carrier -8 dB, sound carrier —7 dB, sideband signal
-16 dB), zero dB corresponds to peak sync level.

Test circuit at fyjgjon = 860 MHz

VSWR output<2

—© son
3

BD136
7 &,
BY206
R1
e
R7 R8
-0 +V,

72667384

500_(0—

Nl

List of components: {see also page 6)

Cl =C2 =C10 = 2 to 9 pF film dielectric trimmers
C3 =C4 =Cl2= 100 oF polyester capacitors

C5=C7=C8 = 100 pF feed-through capacitors

C6 = 2x 2,7 pF in parallel, chip capacitors

C9 = 2 to 18 pF film dielectric trimmer

Cll = 10 pF /40 V solid aluminium electrolytic capacitor
R1=220Q R5 =470 Q (1 W)

R2=4,7kQ R6 =3 x 22 Q in parallel; (1 W)
R3 =100 @ R7 = 12k

R4= 10Q R8 = 1kQ

Tune 1074 “ “ 5



BLX96 “

T

APPLICATION INFORMATION (continued)

List of components: (continued)

L1 = strip-line (14, 8 mm x 4, 3 mm) )

1.2 = 7 turns closely wound enamelled Cu wire (0, 5 mm): int. diam. 3 mm

1.3 = 2 turns Cu wire (1 mm); winding pitch 1, 5 mm; int. diam. 4,5 mm; leads 2 x 5 mm
14 = strip-line (29,5 mm x 4,3 mm)

1.1 and L4 are strip-lines on a double Cu clad print plate with teflon fibre-glass dielec -
tric (€, = 2, 74): thickness 1, 45 mm.

Lay=-out of printed circuit board for 860 MHz test circuit.

-l

82 mm >

7266736.1

The circuit and the components are situated on one side of the teflon fibre'-glass board,
the other side being fully metallized to serve as earth. Earth connections are made by
means of hollow rivets.

Lay-out of printed circuit board bias circuit.

|-

76 mm -

b

7266737.1

6 ‘ ” September 1974



BLX96

7262839

~-70

intermodulation distortion versus output power

three-tone test method (vision carrier —8dB,
sound carrier -7dB, sideband signal ~16dB),
zero dB corresponds to peak sync level.

[T 1]

im

(dB)

~65

| £=860MHz [

Ic=250mA
VCE =25V
Th=25°C [

~60

~55

0,5

1 Py (W) 1,5

7262838

3,5

input impedance (series com-
ponents) versus frequency

Ty

Xi

()

T

~

typ Q)

AN

4+

typ N

2,5

Xj

I =250 mA
Veog =25V
Th =25 °C

1,5

[TTT]

250

500

750
f (MHz)

1000

7262835

power gain versus
frequen
10 ' ety
(dB) N
\\
7,5 AN
N
N
5
2,5
— Ic =250 mA
— Veg =25V
— Ty, =25 °C
ol LI [ T] |
250 500 750 1000
f (MHz)
7262841
load impedance (parallel com-
125 ponents) versus frequency I
RL “dL
() (PF)
]
T T
100 t 10
77
_FLM/
BN
Ry
75 VP 7,5
Ny
S
50 [ 5
— I =250 mA
Ve =25V
— Th =259C
s L L[ [ []]
250 500 750 1000
f (MHz)
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BLX97

SILICON PLANAR EPITAXIAL TRANSISTOR

N -P -Nmulti-emitter silicontransistor in a capstan envelope. It has extremely good inter -
modulation properties and high power gain.

The device is primarily intended for pre-amplifiers in television transmitters and trans-
posers.

QUICK REFERENCE DATA

Collector -base voltage (open emitter; peak value) Vepom  max. 40 VvV
Collector -emitter voltage (open base) VcEo max. 27V
Collector current (peak value) Ic max. 2 A
Junction temperature Tj max. 200 ©OC
Thermal resistance from junction to mounting base Rih j-mb = 7,5 OC/W
Transition frequency

IC = 400mA, VCE =20V fT > 1,2 GHz
Output power at fyigjon = 860 MHz *)

Ic =500mA; Ve = 25V; Th = 259C; dim = -60dB P sync > 1,0 W
Power gain at fyjgion = 860 MHz

Ic =500mA; Vog =25V; Th = 250C Gp > 5,5 dB
*) Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, side band

signal =16 dB), zero dB corresponds to peak sync level.

MECHANICAL DATA Dimensions in mm
SOT -48 ' . 30
S el e
, i P
. ] e ’
metal plastic
10,6 8-32UNC
11 v
max 7
b
B ° 3 2
[ Tk
| T
e
. |
9,75 i}
- 0 - ool 0,13
25 min max
< 8 —p
71266722 |— 12,0 _u| 5,75 | o

11,2 max

When locking is required an adhesive instead of a lock washer is preferred.

Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max.
(7,5 kg cm) 4,17 mm.

max. 0,85 Nm Mountinghole to have no burrs at either end.

(8,5 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

o | ,



BLX97

HHHL

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voitages
Collector -base voltage (open emitter; peak value) VepoM
Collector -emitter voltage (Rgg = 1082; peak value) VeERM
Collector -emiitter voltage (open base) VeEro
Emitter -base voltage (open collector) VEBo
Curreats
Collector current (d.c.) 1C
Collector current (peak value) f > 1 MHz ICM
Power dissipation
Total power dissipation up to Ty, = 100 °C Ptot
4 7262832
10 TTTT S ——
D.C. SOAR STy, <100 °C EJ
Ic Rth mb-h=0,6 °C/WL
(mA
103
- AN
Ptot max (d-c.)
102
10 )
Temperatures 10 Vcg (V) 10
Storage temperature Tstg
Junction temperature Tj
THERMAL RESISTANCE
From junction to mounting base Rep j-mb
From mounting base to heatsink Rth mb-h

max.

max.

max.

max.

max.

- max.

max.

40
40

< < < <

L
0
>

12,5 w

-65 to 4200  °C

max.

200 °C
7,5 oc/w
0,6 °c/w

September 1974
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CHARACTERISTICS Ty=25 °C unless otherwise specified
Collector cut-off current

Ig = 0; VCB =20V ICBO < 200 HA

Breakdown voltages

Collector -base voltage

open emitter; Ic =2 mA Virycso > 40 \%
Collector -emitter voltage

RBE = 10 Q; I = 10 mA V(BR)CER > 40 A%

open base; 1o = 10 mA . V(BR)CEO > 27 A%

Emitter -base voltage
open collector; Ip = 2 mA V(BR)EBO > 3,5 \
Saturation voltage

IC =400 mA; Iy = 40 mA VCEsat < 0,75 ,V

D.C. current gain
Ig =400 mA; Vo =20V ) > 30

I = 800 mA; Veg =20V hpg > 20
Transition frequency
400 mA; Vg = 200V fp > 1,2 GHz

700 mA; Vo =20 V fr > 1,0 Gz

Ic
Ic

Collector capacitance at f = 1 MHz

Ig=le¢=0; Vg =20 V Ce 20 pF

Feedback capacitance at f = 1 MHz

Ic =20 mA; Vo =20 V; T, = 25 °C Cre typ. 7 pF

Collector -stud capacitance Ces typ. 2 pF




BLX97
7262845 7262843
60 T TTTTIT T
] typ. values ]
:T'=25 oC r—;VCEZZOV_:_: 40 Ig=le=0 |
hE j uE ] c f=1MHz
e c Tj=25 OC
m (pF)
5V
40 ] 30
\
\
20 \\‘
20 P VP
g
10
0 0
0 400  Ic (mA) 800 0 10 20 Vcp (V) 30
7262847
3 EEEEN
[T
] Vep =20V F1]
f ‘ CE L]
T Tj=25°C [[]
(GHz)
2
— yp
P
1
0
0 200 400 600  Ig (mA) 800

4 || “ Sentemher 1974



BLX97

APPLICATION INFORMATION
dim (dB) *) | fvision (MHz) | VCE (V) | Ig (mA) | Gp (dB) | Py sync (W) *) | Th (°C)

-60 ' 860 J 25 ‘ 500 |> 5,5 > 1,0 25
-60 860 25 500 | typ. 6,5 typ. 1,1 25

*) Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, sideband signal
-16 dB), zero dB corresponds to peak sync level.

Test circuit at fyiqioq = 860 MHz
TUT
c1 L La c9 VSWR output<2
500 @—1—4F —€0) son
$c2 cs.l_ 3

wwgu tleleled | %
Lo 177

BD136
o Uy, T
[

1L

BY206

R1
}Rs
R7 R8
7zss7JHO+V5
List of components: (see also page 6)
C1=C2=C10 = 2to 9 pF film dielectric trimmers
C3=C4=Cl12= 100 oF polyester capacitors
C5=C7=C8 = 100 pF feed-through capacitors
C6 = 2x2,7 pF in parallel, chip capacitors
C9 = 2 to 18 pF film dielectric trimmer
Cl1l = 10 pF /40 V solid aluminium electrolytic capacitor
R1 =220 @ R5 =470 Q (1 W)
R2 = 4,7 kQ R6 =3 x 22 Q in parallel; (1 W)
R3 =100 @ R7 = 12k
R4= 10Q R8 = 1kQ

o S
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APPLICATION INFORMATION (continued)

List of components: (continued)

L1 = strip-line (14, 8 mm x 4, 3 mm)
L2 = 7 turns closely wound enamelled Cu wire (0,5 mm); int. diam. 3 mm

L3 = 2 turns Cu wire (1 mm); winding pitch 1, 5 mm; int. diam. 4,5 mm; leads 2x5 mm
14 = strip line (29,5 mm x 4, 3 mm)

L1 and L4 are strip-lines on a double Cu clad print plate with teflon fibre -glass dielec -
tric (€y = 2, 74); thickness 1, 45 mm.

Lay-out of printed circuit board for 860 MHz test circuit.

i

92 mm o

7266736.1

The circuit and the components are situated on one side of the teflon fibre-glass board,

the other side being fully metallizedto serve as earth. Earth connections are made by
means of hollow rivets.

Lay-out of printed circuit board bias circuit.

76 mm -

35 mm

72667371

(@2

” September 1974



BLX97

726284L0 . 7762834
intermodulation distortion versus output power power gain versus frequency
three~tone test method (vision carrier -8dB, T I j } I

—70 | sound carrier -7dB, sideband signal -16dB), 12’5 l
zero dB corresponds to peak sync level. I~ =500 mA
T C
dim LTI T] Gp VCE =25V |
(dB) Ic=500mA | (dB) Th =2590C |
VCE=25V |— N
-65 Tp=25°C 10 \\
=860 MHz [
typ
N
- 7,5 N
60 Y\ ™,
N
\ typ
-55 \\ 5
N
-50 2,5 |
0 1 9 P, W) 3 250 500 750 1000
£ (I\/IHZ;
7262837 7262836
input impedance (series com- load impedance (parallel com-
ponents) versus frequency ponents) versus frequency
2,5 40 ‘
| T m
Tj Xi Ry, Ii -Cy,
) () () \\ (pF)
f \ i
2 T <~ 7,5 30 30
~ yp > typ
v \\\ \\) p
p, N i i
1,5 —7typ 5 20 typi fo
/"
Xi "CL— .
|| I
1 L] 2,5 10 | 10
I Ic =500 mA 1 Ic = 500 mA
—VCE’—“ZSV —‘VCE‘—‘ZSV
— Th =25 °C — Th = 25 oC
0.5 [TTTT oLLTTTT]
250 500 750 1000 250 500 750 1000
f (MHz) f (MHz)
QLontamher 1974 “ 7







I BLX98

U.H.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor assembled in a plastic encapsulated stripline
package all leads of which are isolated from the stud. Excellent d.c. dissipation proper-
ties have been obtained by means of internal emitter-ballasting resistors and gold metal-
lization. Detailed information is presented for application of this device in preamplifiers
for television transposers and transmitters in band IV - V.

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value) VcBOM max. 50 V
Collector-emitter voltage (open base) VCEO max. 27 V
Collector current (peak value) IcMm max. 4 A
Junction temperature T max. 200 °C
Thermal resistance from junction to mounting base  -Rth j-mb = 5,5 O°C/W
Transition frequency

Ic=1A;Vgg =25V fr typ. 2,5 GHz

Output power at fyigion = 860 MHz *)

Iq = 850 mA; VQE = 25 V; Th=70°C; dlm:—-é()dB Posyne > 35 W
Power gain at fyjgion = 860 MHz

I =850 mA; Vgg = 25 V; Th=700C Gp > 5,0 dB

*) Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, sideband

signal -16 dB), zero dB corresponds to peak sync level.

MECHANICAL DATA Dimensions in mm
SOT- 48
e f —|=-5ie
6,5 min (4x) Lﬁ""ﬂ‘_
\—i c 1 plastic
\
25min I @) \ - X I
b ‘ i [~metal
<80
12,0
e T2 T
—>| 3,7 ’4.. : — %rgi«
-+ 975 max |« _rl,-]s
—{ 9y <
< 25 min —_— 7266608 max
When locking is required an adhesive instead of a lock washer is preferred.
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max.
(7,5 kg cm) 4,17 mm.
max. 0,85 Nm Mounting hole to have no burrs at either end.
(8,5 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

' 1



BLX98

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages

Collector-base voltage (open emitter; peak value)

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents

Collector current (d.c.)

Collector current {peak value) f > 1 MHz

Power dissipation

Total power dissipation at Ty = 70 0C

102

Ic
(A)

10

10-1

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

VceoM
VcEO
VEBO
Ic
Icm
Prot
72672891
D.C. SOAR Th=70C
Rth mb-n= 0,6 °C/W
uprate for 50 C< Ty < 70°C,
derate for 70°C<Th<100C
by E%W/ °C respectively
Prot max (d.€.) =

From junction to mounting base

From mounting base to heatsink

10 VCE (v) 102

Tstg
Tj

Rth j-mb
Rth mb-h

max.

max.

max.

max.

max.

max.

max.

1

50 A%
27 v
3,5 A%
2 A

4 A
21,5 w

-65 to +200 oC

200 oc
5,5 oc/w
0,6 oc/w

|
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BLX98

CHARACTERISTICS

Breakdown voltages

Collector-base voltage
open emitter; Ic = 10 mA

Collector-emitter voltage
open base; Ig = 25 mA

Emitter-base voltage
open collector; Ig = 5 mA

Saturation voltage
Ic = 500 mA; Ig = 100 mA

D.C. current gain
Ic=1A; Vg =25V

Transition frequency

Ic=1A;VEE =25V

Collector capacitance at f = 1 MHz

Ig=Ig=0;Vgp=25V

Feedback capacitance at f = 1 MHz
Ig =50 mA; Veg = 25 Vs Typ = 25 °C

Collector-stud capacitance

Tj =25 0C unless otherwise specified

V(BR)CBO
V(BR)CEO

V(BR)EBO

VCEsat

hrE

fr

Ce

\

Y

typ.

typ.

typ.

typ.

typ.

50

27

3,5

0,75

15
40

2,5

24
30

15

GHz

pF
pF




BLX98
60 7267288 1267291
typ. values Ie=le=0
T)'=25°C f =1MHz
100 Tj=25°C
heg Ce
Veg = (pF)
25V
- ]
40 = i 75
I~ L
] L 5V |
7 o1
y 4 \
50
20
i typ
25 = SS-
0 0 ‘
0 1 Ic (A) 2 0 10 20 VCB(V) 30
lJ- 7267293
Veg=25V
‘s Tj =25C
(GHz)
3
typ
L  —
A T~
\ ™~
e
et
1
0
0 0,5 1 1,5 2 25 Ic (A) 3

4 ll ll Mawm~k 1074



BLX98

APPLICATION INFORMATION

dim (@B) *) | fvision (MHz) | Vg (V) | Ig (mA) | Gp (dB) | Py syne (W) *) | Ty (°C)
-60 860 I 25 I 850 I > 50 > 35 70
-60 860 25 850 | typ. 551  typ. 4.0 70

#*) Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, sideband signal
-16 dB), zero dB corresponds to peak sync level.

Test circuit at fyision = 860 MHz

‘ L c8 VSWR output<2
— 22226 o0

§ cazt

VSWR input<il ¢4

Zc2 c12_[.

RZ[? J
=c4 =c7
BY206
R1
RS
R6 R?
! —O +Vs

7267295.2

L1

List of components : (see also page 6)

Cl =C2=1,4to 5,5 pF film dielectric trimmers (2222 809 09001)

C3 =C4-= 100 nF polyester capacitors

C5 =C6= 1 nF feed-through capacitors

c7 = 5,6 pF ceramic capacitor

C8 = 2 to 18 pF film dielectric trimmer (2222 809 09003)
c9 = 2 to 9 pF film dielectric trimmer (2222 809 09002)
Cl10 = 10 pF /40 V solid aluminium electrolytic capacitor
Cll = 470 nF polyester capacitor

Cl2 2 x 3, 3 pF chip capacitors (in parallel)




BLX98

i

APPLICATION INFORMATION (continued)

List of components (continued)

R1=150¢ R5 =4 x 12 Q in parallel (4 x 1 W)
R2 =1,8 k2 R6 = 1k
R3 = 33 R7 = 220 Q (potentiometer)

R4 =220Q (1W)

L1 = stripline (13,6 mm x 6,9 mm)

— L2 = micro choke 0,47 uH (4322 057 04770)
L3 = 1 turn Cu wire (1 mm); internal diameter 5,5 mm; leads 2 x 5 mm
L4 = stripline (40, 8 mm x 6,9 mm)

L1 and L4 are striplines on a double Cu-clad print plate with teflon fibre-glass dielectric
(ep = 2,74); thickness 1,45 mm.

Component layout and printed-circuit board for 860 MHz test circuit,

¥

96 mm

o 47mm

band ¥
7273501.2

The circuit and the components are situated on one side of the teflon fibre-glass board,
the other side being fully metallized to serve as earth. Earth connections are made by
means of hollow rivets.

6 ' i l June 1976



| BLX98
“50 7267287.1
typ. values
Veg =25V
Ic =850mA
) ¢
ot / fison = 860 MHz
T,=70°C 25°C
=55
/
4
/
L
/
—60
0 5 10 Py (W) 15
7272541 N 7272542
typ. values Ic =850 mA typ.values Ic=850mA
Veg=25V Th=70°C Vee =25V Th=70°C
10 10
PO PD
(W) dim™ =] _| (w)
| —~52 dB
75 n . A =
2 —ISAIdB ) ] _[-52dB
56 dB 54
L ] ";? A?B
-58dB —56dB
i § |
5 —— ~60 dB] ST (5808
+1] - 60dB
25 2,5
9;00 500 600 700 0600 700 800 900
f (MHz) f (MHz)
Measured in a TV band IV circuit. Measured in a TV band V circuit.

Detailed information concerning these circuits, available on request.

*) Three-tone test method (vision carrier -8 dB, sound carrier —7 dB, sideband signal
-16 dB), zero dB corresponds to peak sync level.
Intermodulation distortion of input signal = -75 dB.

[| H 7
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7272543

Vee=25V
, I¢ =850mA
10 Th=70°C
Gp
(dB) N
N
75 A
‘\’-YP
\\\
N
5
25
0250 500 750 1001
f (MHz) 000
7267290.1 7267292 .1
input ‘impedance (series components) load impedance (parallel components)
versus frequency versus frequency
typ. values typ. values
Veg = 25V Veg =25V
Ic =850 mA I¢ = 850 mA
75 15 -10
fi i R C
5 X —+— L
X; i ) RL (oF)
(n) - C.
5 e 10 f -15
N
. N\ /
AN
5 N
25 3 -20
=~ r Bl Su
%50 500 750 00 250 500 750 0
f (MHz) f (MHz) 1000

8 } ! l I March 1974



BLY87A

V.H.F. POWER TRANSISTOR

N-P-N epitaxial planar transistor intended for use in class A, B and C operated mo -
bile, industrial and military transmitters with a supply voltage of 13.5V. The tran-
sistor is resistance stabilized. Every transistor is tested under severe load mis-
match conditions with a supply overvoltage to 16.5 V. It has a b capstan envelope
with a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Ty = 25 °C in an unneutralised common -emitter
class B circuit.

Ic Gp n Zi ?L
(A) ’ (dB) | (%) )  |mA/V)
< 0.85 >9' >70'2.8+j1.2)76—j16

Mode of
operation

Ve f Pg Pr,
V) ’(MHZ) (W) (W)

C.W. 13.5] 175 < l.Ol 8

c.w. 12.51 175 ltyp.1.01 8 | typ.0.91 ltyp.9 Ityp.70 - -
MECHANICAL DATA Dimensions in mm
SOT -48 v

- (17 ==
. — S 0,147
e 4 J 4 1™ 0107
6,5min (4x)
1,6 max
R 8-32UNC -
TN 1 . plastic
C * Y 4!__
25min o) 6,35 |
b | —
\_,/ ‘ T [~metal
| 2 | o>
. - }{g — '
13,7 la - g.g -t
-+ 975 max = é 75
—| J ot
<+———— 25min  ———— 7266608 max
Diameter of clearancehole in heatsink: max,
Torque on nut: min. 7.5 kg cm 4.17 mm.
(0.75 Newton metres) Mounting hole to have no burrs at either end.
max. 8.5 kg cm De-burring must leave surface flat; do not
(0. 85 Newton metres) chamfer or countersink either end of hole.

When locking is required, an adhesive instead of a lock washer is preferred.

Mav 1974 ” ” 1



BLY87A

RATINGS Limiting valuesin accordance with the Absolute Maximum System (IEC 134)

Voltages
Collector -base voltage (open emitter)

peak value VcBOM max. 36 V
Collector -emitter voltage (open base) VCEO max. 18V
Emitter -base voltage (open collector) VEBO max. 4V
Currents
Collector current (average) Ic(AV) max. 1.25 A
Collector current (peak value) f > 1 MHz IcM max. 3.75 A

Power dissipation

Total power dissipation up to T, = 25 oc

f>1MHz Ptot max. 17.5 W
— — r— rzslog;d 102 726094
r 1 | S -
L AT Ve €165V DC.S0AR Thz25°C [
rshort time TN T 3 1MHz | |
20 foperation LN Oy
V. SW.R.>3 NG |L Ic
Peot - s (A
s ) Y
(W) % N
G
15 "-(0 10
%y
G
10

V.SW.R<3 X
: \‘
5
0 , 107
e 50 100 T,(°C) 150 1 10 Veg (V) 102

Temperature
Storage temperature Tstg -30 to+200 ©°C
Operating junction temperature T; max. 200 °cC
THERMAL RESISTANCE
From junction to mounting base ) Rth j-mb = 9.4 OC/W
From mounting base to heatsink Rth mb-h = 0.6 °C/wW

l | April 1971




BLY8S7A

CHARACTERISTICS \ Tj=25 OC unless otherwise specified

Collector cut-off current

Ig=0; VOE = 14V ICEO < 5 mA

Breakdown voltages

Collector -base voltage

open emitter, I = 1 mA V(BR)CBO > 36 VvV
Collector -emitter voltage :
open base, Ic = 10 mA V(BR)CEO > 18 vV
Emitter -base voltage
open collector, Ig = 1 mA V(BR)ERO ~ 4 vV
Transient energy
L =25 mH; f =50 Hz
open base E > 0.5 mWs
~VBE=1.5V; RBE =33 E > 0.5 mWs
D.C. current gain
Ic =500mA; VCg =5V hpg > 5
Transition frequency
Ic =500 mA; Vcp =10V higy typ. 700 MHz
Collector capacitance at f = 1 MHz
Al _ typ. 15 pF
IE=1e=0; Vgp=15V Ce Z 20 pF
Feedback capacitance at f = 1 MHz
Ic =100 mA; Vg =15V Cre typ. 11  pF
Collector -stud capacitance Ces typ. 2 pF

Anmaeil 1071 “ “ 3



BLY8S87A

1000 7260943
fr Vee =10V
(MHz) CE=
750
L~ typ N~
gl
A N
-
500
250
0
0 0.5 1 15 2 25 Ic(A) 3
30 260938
Ig=I.=0
Ce \ f=AMHz | |
(pF)
20
typ
10
0
0 10 VgVl 20

oo [



BLY87A

APPLICATION INFORMATION

R.F. performance in c.w. operation (unneutralised common-emitter classB circuit)

f = 175 MHz; Tpyp up to 25°C

Veo(V) | Ps(W) [ PLOW) | Ic(A) | GpB) | n(%) | Z(Q) | YL(mA/V)

13.5 >70 | 2.8+ j1.2 l 76 —j16
12.5 typ. 70 - -

< 1.0 ‘ 8 I < 0.85 ‘ >9
typ. 0.91

8

typ. 1.0 typ. 9

Test circuit

—0) son
C1
s00_@—H >
;
-
R D
cs L5 -
7260945 T =] O +Vg¢
Cl= 2.5 to 20 pF film dielectric trimmer (code number 2222 809 07004)
C2 = C6= C7= 4 to 40 pF film dielectric trimmer (code number 2222 809 07008)
C3 = 47 pF ceramic
C4 = 100 pF ceramic
C5 = 150 nF polyester
Ll = 0.5 turn enamelled Cuwire (1.5mm); int.diam. 6 mm; leads 2x 10 mm
L2=1L5= ferroxcube choke (code number 4312 020 36640)
L3 = 2.5 turns closely wound enamelled Cu wire (1.5 mm); int. diam. 6 mm;
leads 2x 10 mm
L4 = 4.5 turns enamelled Cuwire (1.5mm); int, diam. 6 mm; leads 2x 10 mm

R =109 carbon

Component lay-out for 175 MHz test circuit see page 6




BLY87A

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 175 MHz test circuit.

< 106mm =

55mm

7260944

77267868

The circuit and the components are situated on one side of the epoxy fibre-glass
board, the other side being fully metallised te serve as earth. Earth connections
are made by means of hollow rivets.

6 H || Necamhor 1072



li BLY87A

OPERATING NOTE Below 70 MHz a base-emitter resistor of 10 Q2 is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.

7260937 7268940
][ —lr i i ’ power gain versus frequency
=175 MH2 (class B operation)
10 M m=25%c ? [TTT]
P, see page 5 /ty\p Gp < N Ve = 18,5 VI
(W) Atyp—  (dB) k\ PL=8W .
0 Tmb = 25 °C |
7.5 Ve 135V 7 A 15 typ. values
A
7/7
I / 125V
/ N
5 10
1/
V)4
V /4 )
/!
25| 5
| -
- _} L
| )
S ‘
0 [ l J 0
0 0.5 1 Ps(W) 15 0 100 200 300
f (MHz)
7268947 7768942
input impedance (series com- load impedance (parallel com-
ponents) versus frequency ponents) versus frequency
10 (class B operation) 25 (class B operation)
T T
% ’ RL LR - CL-—t
o © o
@ [ 7
\ /
~50
5 \ X; 20 7 0
-l / f/ Cy,
> | \ ik
15 ™ ~100
0 j/ bCI \\ g1
P L ~ Ry,
4
L x.
L7 L
-5 Voo = 13,5 Vi 10 Voo = 13,5V ~150
PL =8W — ——JPL =8 W
Tmb = 25 °C }— L Tmp = 25 °C
typ. values [ —typ. values
0 [TT1] s LTI
0 100 0 100 200 300

0 300
f (MHZ) t (MHz)




BLY87A

7260942 72609393

R.F SOAR RF SOAR

10 10
PLnam F‘Lnum
(W) (W)
V.S.W.R=1 VSWR=10  VSW.R= k‘%

75 o } 75 P ’ ‘@x’a

50 N, 50
5 5
2.5 25
: P - Fs
0 11 12 | Snom 0 12 14 |Psnom | |
10 11 12 Vee 10 1 12 Vo
VCCnom VCCnam

Conditions for R.F. SOAR:
=P, atV

f = 175 MHz P =V
_ 0 Snom S G CCnom
Ty, = 70°% R mb-h > 0+6 Srw

Vecnom™ 12-5 0r 13.5V see also page 5

and V.S.W.R. =1

The transistor has been developed for use with unstabilized supply voltages. As the
output power and drive power increase with the supply voltage, the nominal output
power must be derated in accordance with the graphs above for safe operation at
supply voltages other than the nominal. The graphs show the allowable output power
under nominal conditions, as a function of the supply overvoltage ratio, with V.S5. W.R.
as parameter,

The left hand graph applies to the situation in which the drive (PS/PSnom) increases
linearly with supply overvoltage ratio.

The right hand graph shows the derating factor to be applied whenthe drive (PS/PSnom)
increases as the square of the supply overvoltage ratio (VCC/VCCnom)'

Depending on the operating conditions, the appropriate derating factor may lie in the
region between the linear and the square-law functions.

8 ” » II Anwil 1071



BLY88BA

V.H.F. POWER TRANSISTOR

N-P-N epitaxial planar transistor intended for use in class A, B and C operated mo-~
bile, industrial and military transmitters with a supply voltage of 13.5V. The tran-
sistor is resistance stabilized. Every transistor is tested under severe load mis-
match conditions with a supply overvoltage to 16.5 V. It has a o capstan envelope
with a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Tmb = 25 °C in an unneutralised common -emitter
class B circuit.

Mode of |Vco| f Ps PL, ife} n Zj YL,
operation | (V) |(MHz)| (W) |[(W)| (A) (dB) (%) () (mA/V)
c.w. l13.5 175 < 2.65 ( 15 < L.71| >7.5| > 65l 2.3+j2.2l128-—j4.4
c.w. 12.51 175 Ityp.2.65| 15 ityp. 1.851typ.7.51typ.65 - -
MECHANICAL DATA : Dimensions in mm
SOT -48
5 15L
[ — 0,147
i e t I U
6,5min (4x) 1.6 max
t 8-32UNC
/’—"\ I plastic
c 4 v [
25min o) Y 635 ] |
b \M/ ' '|" 3?0 ~metal
2.7 80—+
12,0
e RERETN S
13,71 . g.o -
-+l 975 max = t 75
- 25min. ———— & 7266608 T max
Diameter of clearance hole in heatsink: max.
Torque on nut: min, 7.5 kg cm 4.17 mm.
(0. 75 Newton metres) Mounting hole to have no burrs at either end.
max. 8.5 kg cm De-burring must leave surface flat; do not
(0. 85 Newton metres) chamfer or countersink either end of hole.

When locking is required, an adhesive instead of a lock washer is preferred.

ar 1ama H H 1



BLY8BA

RATINGS Limiting valuesin accordance with the Absolute Maximum System (IEC 134)

Voltages

Collector -base voltage (open emitter)

peak value

Collector -emitter voltage (open base)

Emitter -base voltage (open collector)

Currents

Collector current (average)

Collector (peak value) f > 1MHz

Total power dissipation up to T, =25 °c

Power dissipation

f> 1 MHz
72609‘.':9__
I
Vee <165V
» £>1MHz [ ]
40 %
| short time™h\ %
P operation \ &7
tot TV.SW.R>3 K=
Q,
wi %1 26}
\(/‘. (7
30 3,
\\({.\\9"0
.6\/%‘
%
20
normal operation
V.S.W.R.<3
10
Q
0 50 100 T,(°C) 150
Temperature

Storage temperature

Operating junction temperature

THERMAL RESISTANCE

From junction to mounting base

From mounting base to heatsink

102

(A)

10

107

1

VCcBOM max. 36 A%
VCEO max, 18 v
VEBO max. 4 VvV
Icav) max. 2.5 A
Icm max. 7.5 A
Pot max. 32 W
7260956_
D.C.SOAR o o
Th=25°C
\\
X
Ve (V) 102
Tstg =30 to +206  ©°C
Tj max. 200 ©°C
Rthjmb = 4.9 oc/w
Rmb-h = 0.6 Oc/w

“ April 1971



BLY8BA

CHARACTERISTICS
Collector cut-off current

Ip=0; Vgg =14 V

Breakdown voltages

Collector -base voltage
open emitter, Ic = 3 mA

Collector -emitter voltage
open base, I = 25 mA

Emitter -base voltage
open collector; Ig = 3 mA
Transient energy
L =25 mH; f =50 Hz
open base
~VBg =1.5V; RBE =331
D.C. current gain’

Ic =500 mA; VCg =5V

Transition frequency

Ic=1A; Vcg =10V

Collector capacitance at f = 1 MHz

Ig =le=0; Vgp =15V

Feedback capacitance at f = 1 MHz

Ic =100 mA; VCE = 15V

Collector -stud capacitance

CEO

V(BR)CBO
V(BR)CEO

V(BR)EBO

hrE

fr

Ce

typ.

typ.

typ.

typ.

10

36

18

= N
u <

700

34
40

25

Tj = 25 °C unless otherwise specified

mA

'\,7

mWs
mWs

MHz

pF

pF

pF

Aenandl 1071 II



BLY8S8SA

7260960

1000
fr
(MHz) VCE=1OV
750
] typ ~
> \\\
500
—_— 250
0 .
0 1 2 3 4 5 Ic(A) 6
75 7260955
Ig=I.=0
Ce f=1MHz
(pF)
50 \\
\typ
~N
25
0
0 10 Veg (V) 20
4 H H April 1971



BLY8SA

APPLICATION INFORMATION

R.F.performance in c,w. operation (unneutralised common -emitter class B circuit)

f = 175 MHz; Tb up to 25°C

Vo) | Ps(W) | PLOW) | Ic@) | GpB) | n(B | B | TLmA/v)
13.5 I <2.65{ i5 <1.71| > 7.5 >65|2.3+j2.2’ 128—j4.4

12.5 1 typ.2.65 15 typ.1.85 | typ.7.5 | typ.65 - -
Test circuit Y
—*’ L4 Co
(on] L1 z
SOQM_M
52 '
-
R D
CST LS
7260961 [[—11H+VCC
Cl= 2.5 to 20 pF film dielectric trimmer (code number 2222 809 07004)
C2=C6=C7= 4 to 40 pF film dielectric trimmer (code number 2222 809 07008)
C3= 47 pF ceramic
C4= 100 p¥ ceramic
C5= 150 nF polyester
Ll= 0.5 turn enamelled Cu wire (1.5mm); int. diam. 6 mm;leads 2x 10 mm
L2=L5= ferroxcube choke (code number 4312 020 36640)
L3= 2.5 turns closely wound enamelled Cu wire (1.5 mm); int.diam.6mm;
leads 2x 10mm
L4= 2.5 turns enamelled Cuwire (1.5mm); int.diam. 6 mm;leads 2x 10 mm

R = 10Q carbon

Component lay-out for 175 MHz test circuit see page 6.

Naxr 1Q7A4 H || 5



BLY88A “

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 175 MHz test circuit.

< 106mm &

55mm

7260944

7267868

The circuit and the components are situated on one side of the epoxy fibre-glass
board, the other side being fully metallised to serve as earth. Earth connections
are made by means of hollow rivets.

6 l l ' | December 1973
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OPERATING NOTE Below 50 MHz a base-emitter resistor of 10 Q is recommended to

avoid oscillation. This resistor must be effective for both d.c. and r.f.
30 7260954 7268943
| L power gain versus frequency
£=175MHz (class B operation)
- ne2sec L 20 T [TTT1
L see page 5
(W) Pag Gp \ Vee = 13,5 Vi
(dB) \ Py =15wW |
Tmb = 25 °C —
20 15 typ. values [
typ
A typ
”
Vec =135V /L~ \
e 10 =
// —
10 // 125V - =
// N~
/ 5
/4
//
0 0
0 25 Ps (W) 5 0 100 200 300
f (MHz)
7268944 7268945
input impedance (series com- load impedance (par.components)
ponents) versus frequency versus freq. (class B operation)
5 (class B operation) 20 P C
T o L+
ri 1 ! RL V/
R X ©) £
@ [\ P
Al
2,5 ¢ 15 =501
ri l | | ]
pd N [ Cp
/ g (pF)
0 // 10 N ~100
/' -~
/ R
[ /
-2,5 [ Voo = 13,5 Vi 5 ,’I Vee = 13,5 VE4- 2150
i Py =15W — § Py =15W
g Tmp = 25 °C Tmb = 25 °C
! typ. values [ —l typ. values
-5 L [T 1 0 ‘L RERN
0 100 200 300 0 100 200 300
f (MHz) f (MHz)
Mav 1974 ' ' 7



BLY8S8SA

7260958

R.F. SOAR RF. SOAR
20 20
F,Lnam PLnom
(W) (W)
V.S.W.R.=1 V.S.W.R.=
(S 4
15 R 15
N :17\__"}70 ‘Lklk‘fro
30
10 10
5 5
Ps P
0 19 1T 112 Psnom™]| 0 12 14 |Psnom |
10 1 12 Voo 10 1 12 Ve
VCCnom VCCnom

Conditions for R.F, SOAR:

£ 175 MHz Psnom = Ps 2t Ve =
= [¢]
T, = 70° Erom 206 C/W

Vcocnom= 12.50r 13.5V see also page 5

n

and V.S.W.R. =
om

The transistor has been developed for use with unstabilized supply voltages. As the
output power and drive power increase with the supply voltage, the nominal output
power must be derated in .accordance with the graphs above for safe operation at
supply voltages other than the nominal. The graphs show the allowable output power
under nominal conditions, as a function of the supply overvoltage ratio, with V.S. W.R.

as parameter.

The left hand graph applies to the situation in which the drive (Pq/Pq“nm) increases

linearly with supply overvoltage ratio.

The right hand graph shows the derating factor to be applied when the drive (PS/PSnom)
increases as the square of the supply overvoltage ratio (V. C/V CCnom’*
Depending on the operating conditions, the appropriate derarmg factor maylie in the

region between the linear and the square-law functions.

April 1971



BLY89A

V.H.F. POWER TRANSISTOR

N-P-N epitaxial planar transistor intended for use in class A, B and C operated mo-
bile, industrial and military transmitters with a supply voltage of 13.5 V. The tran-
sistor is resistance stabilized. Every transistor is tested under severe load mis-
match conditions with a supply overvoltage to 16.5 V. It has a %' capstan envelope
with a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Tmp = 25°C in an unneutralised common-emitter
class B circuit,
Pg | PL Ic Gp

S | YL
(W) |(W) (A) [(dB)

Mode of 7 Z;
(%)‘ @ | (ma/v)

operation

Vee f
& | o

<2.641>6 >70|1°6+j1.4]213+3’5.5

c.w. llS.Sl 175 ‘<6.25 25

MECHANICAL DATA Dimensions in mm
S0OT-56
] 0,147
6107
ot
I ,_i, 9,65
‘{ 900
‘ '
1,6max-—e| |«

300

| et

|
I
39 _
l ‘“" 35 t‘“ 2,85
27 |
25 ' 7260000.2 1@ ;é;gg"’" g:gg -
Torque on nut: min. 1.5 Nm Diameter of clearance hole in heatsink: max.
(15 kg cm) 5.0 mm.
1.7 Nm Mounting hole to have no burrs at either end.
(17 kg cm) De-burring must leave surface flat; do not

chamfer or. countersink either end of hole.

May 1974 “ H 1



BLY8S89A

RATINGS Limiting valuesin accordance with the Absolute Maximum System (IEC 134)

Voltages
Collector -base voltage (open emitter)

peak value VcBOM max. 36 V
Collector -emitter voltage (open base) VCEO max. 18 Vv
Emitter -base voltage (open collector) VEBO max. 4 VvV
Currents
Collector current (average) IC(AV) max. 5 A
Collector current (peak value) f > 1 MHz IcMm max. 10 A

Power dissipation

Total power dissipation up to Typ = 25 °C

f>1MHz Ptot max. 70 W
7260091 7260090
Il i i D.C.SOAR [Tmp=25°C
1
Vee=165V] | | G
100 T>1MHz (A,;
Ptot
(W) 6
Q 5
short time L
75t operation ;/"“/\:‘5~
V.SW.R>3 Oxg o
B AR :
"/;4\ AN o/lp X
\‘/i‘: i . .
50 NS N\
/oo/
\h{'
2
normal
25 operation
V.SW.R<3
0 - 1
0 50 100 T, (°C) 150 5 6 7 8 910 Vee(V) 20
Temperature
Storage temperature Tstg -30 to +200 ©°C
Operating junction temperature Tj max, 200 ©°C
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 2.5 Oc/w
From mounting base to heatsink Rth mb-h = 0.3 °c/w

2 H “ March 1971



BLY89A

CHARACTERISTICS Tj = 25°C unless otherwise specified

Breakdown voltages

Collector -base voltage
open emitter, IC = 50 mA V@BR)CBO > 36 vV

Collector -emitter voltage
open base, I = 50 mA V(BR)CEO > 18V

Emitter -base voltage
open collector; Ig = 10 mA V(BR)EBO > 4 Vv
Transient energy

L =25 mH; f = 50 Hz

open base E > 8 mWs
~VBE=1.5V; Rgg =332 E > 8 mWs
D.C. current gain
_ . _ typ. 50
Ic=1A;VCE=35V hrE 10 to 120
Transition frequency
Ic=4A; Vg =10V , fT typ. 650 MHz

Collector capacitance at f = 1 MHz

Ig=1e=0; Vcp=15V Ce

typ. 65 pF

< 90 pF

Feedback capacitance at f = 1 MHz
I =100 mA; Vo = 15V Cre typ. 41 pF
Collector-stud capacitance Ces typ. 2 pF

March 1971 ” “ 3



BLYB9A

7260094

1000
fr
(MHz Veg =10V
750
typ <l
/l
00
500
g
N
250
0 .
0 25 5 75 10 125 I.(A) 15
300 725002‘3_1
IE=I¢=0
Ce £=1MHz|—]
(pF)
200
100
typ
s“
Ny
¢
0 10 Veg(V) 20

Mazxch 1971



BLY89A

APPLICATION INFORMATION

R. F. performance in c.w. operation (unneutralised common -emitter class B circuit)

vVoe =13.5 V; Typ up to 25°C

f(MHz) IPS (W) IPL (W) I Ic (&) i Gy, (dB) \ (%) ] PR () I?L (mA/V)

175 [<6.25 | 25 |<2.64 | >6 ] > 70 }1.6+j1.4 ,213+j5.5

77’1 } s 7

Test circuit

500

500

7260524

|
|
i
I
|
7|
|
|
!
i

+Vee
Cl = 4 to 44 pF film dielectric trimmer (code number 2222 809 07008)
C2 = 2 to 22 pF film dielectric trimmer {(code number 2222 809 07004)
C3=0C4-= 47 pF ceramic
Cs = 100 pF ceramic
C6 = 150 nF polyester
C7 = 4 to 104 pF film dielectric trimmer (code number 2222 809 07015)
C8 = 4 to 64 pF film dielectric trimmer (code number 2222 809 07011)
Ll= 0.5 turn enamelled Cu wire (1.5 mm); int.diam. 6 mm; leads 2x6 mm
L2 = L3 = ferroxcube choke (code number 4312 020 36640)
14 = 3.5 turns closely wound enamelled Cu wire (1.5 mm); int.diam. 6 mm;
leads 2x6 mm
L5 = 1 turn enamelled Cu wire (1.5 mm); int.diam. 6 mm; leads 2x6 mm
R1 =10 €2 carbon

Component lay -out for 175 MHz see page 6.

Naxr 1074 || H 5



BLY89A

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 175 MHz test circuit.

106 mm |

+Vee

55mm

7260525

7267868

The circuit and the components are situated on one side of the epoxy fibre-glass
board, the other side being fully metallised to serve as earth. Earth connections
are made by means of hollow rivets.

6 “ “ Decemher 1973



BLY89A

7260092 _

f=175MHz
Vec=13.5V
Tmb=25°C
see circuit above| 7

IN

o

30 /

A
20 +100
0 /

YO

=

50
10 7

0 5 10 Pg (W) 15

The transistor has been developed for use with unstabilized supply voltages. As the
output power and drive power increase with the supply voltage, the nominal output
power must be derated in accordance withthe graphs on page 8 for safe operation at
supply voltages other than the nominal. The graphs show the allowable output pow-
er under nominal conditions, as a function of the supply overvoltage ratio, with
V.S.W.R. as parameter

The upper graph applies to the situation in which the drive (Pg/Pg, ) increases
linearly with supply overvoltage ratio.

The lower graph shows the derating factor to be applied when the drive (PS/PSnom)
increases as the square of the supply overvoltage ratio (Voeo/Vacpom)-

Depending on the operating conditions, the appropriate derating factor maylie in the
region between the linear and the square-law functions.

NMavrh 1071 || “ 7



BLYB9A

7260096
3
’ RFE_SOAR f=175MHz
Th=70°C
Rthmb-n=0.3°C/W
P Vecnom=13.5V
o Psnom=Ps at Vcc=13.5V and V.SW.R=1
W) see page 5
V.SW.R=1 .
«V-SWR=
S~ i10
B 50
25
Ps
14 1.2 Psnom 1.3
1510 11 1.2 Vee 13
VCCnorn
7260085
35
RF_SOAR f=175MHz
Th=70°C
Rihmb-n=0.3°CIW
P Vecnom=13.5V
oy Psnom=Ps at Vec=13.5V and V.S.W.R:=1
) see page 5
V.S.W.R=1 T ]
s Shn
NN l5 8
25 ~
50
g
Ps
1.2 1.4 Psrm 16
151.() 11 1.2 Vee 13
vCCnom

March 1971



BLY89A

OPERATING NOTE Below 50 MHz a base-emitter resistor of 10 € is recommended to

avoid oscillation. This resistor must be effective for both d.c. and r.f.
7267567

power gain versus frequency
(class B operation)
20
RN
Gyp \\ \ Veg=13,5V [
(dB) P, =25W —
\ Tmb=25 °C
15 \ typ. values [
N
A
N
10 N
AN
AN
5
0
0 100 200 300
f (MHz)

7267569 7267568
input impedance (series com- load impedance (parallel com -
poneuts) versus frequency ponents) versus frequency

5 (class B operation) 10 (class B operation)
r
i X I
R Ry HEEE cp
1 (Q) VCC = 13,5 \% .
) PL=25W (PF) |
2,5 =\ L 7.5 Tip =25 °C 2507
AN P ‘ri ‘\ t}:p. values
“ R
A N
0 /’ -
/ ° AP o
y Ry,
4
-2,5 Voo =13,5V 2,5 / -250
/- PL=25W | /1
"1 Tmbh=25°C 7
typ. values —*-(IZLI
" (1111 o LI
0 100 200 300 0 100 200 300
f (MHz) f (MHz)

- . a0 “ H 9






BLY90

V.H.F. POWER TRANSISTOR

N-P-N -epitaxial planar transistor intendedfor useinclass A,Band C operated mobile,
industrial and military transmitters with a supply voltage of 12.5 V. The transistor
is resistance stabilized. Everytransistor is tested under severe load mismatch con-
ditions with a supply overvoltage to 15V. Ithasaplastic encapsulated stripline pack-
age. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Th = 25°C in an unneutralised common-emitter
class B circuit.

\ele f Pg PL I Gp n Zi YL
(V) | (MHz) | (W) ‘(W) (A) ] (dB) ‘ (%) (2) (mA/V)

c.w. |12.SI 175 l<15.81 50 l<5.33]> S.Ol>75 I l.3+j1.6|270+jl70

Mode of
operation

MECHANICAL DATA Dimensions in mm

'
SOT-55 —
0.27 Y 3
I

|:11.e\ 1/4"x28UNF
N

58
e L TR
27.2 7256786.1
- 268
Torque on nut: min. 23 kg cm Diameter of clearance hole in heatsink: max.
(2.3 Newton metres) 6.5 mm.
max. 27 kg cm Mounting hole to have no burrs at either end.
(2.7 Newton metres) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

_@ 7260777 VAHXZB UNF

May 1974 “ H 1



BLY90

HHTHE

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134)

Voltages
Collector -base voltage (open emitter)

peak value VCBOM ~ max. 36 A4
Collector -emitter voltage (open base) VCEO max. 18 A%
Emitter -base voltage (open collector) VEBO max. 4 v
Currents
Collector current (average) 'Ic( AV) max, 8 A
Collector current (peak value) f > 1 MHz IcMm max. 20 A

Power dissipation

Total power dissipation up to Tyh = 25 °C

f> 1 MHz Prot max. 130 W
150 7262040 1 2 7262042
| ] l | Ve €15V [ s0AR T251°1C H
short time 4?\ f >1MHz h
|- operation % ;N
4 s )N I Ic
Pos | VSWR.>3 DN
w) T3 i
A, >N
6‘/‘6 3/, o/h/
100 SN s 10
) /o,
\/‘D AN
~
normal operation TN
V.S.W.R.<3
50 1
0 10" )
Q 50 T, (°C) 100 1 10 Veg (V) 10
Temperature
Storage temperature ’ Tstg -65to+200  °C
Operating junction temperature Tj max. 200 °c
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 1.35  °C/W
From mounting base to heatsink Rthmb-h = 0.2 oc/wW

2 ‘ “ June. 1971



BLY20

CHARACTERISTICS Tj = 25°C unless otherwise specified

Breakdown voltages

Collector -base voltage

open emitter, I = 100 mA V(BR)CBO > 36V
Collector -emitter voltage
open base, I = 100 mA V(BR)CEO > 18 vV
Emitter -base voltage
open collector, Ig = 25 mA V(BR)EBO > 4 A%
Transient energy
L = 25 mH; f = 50 Hz
open base E > 8 mWs
~VBg =1.5V; RBE = 33Q E > 8 mWs
D.C. current gain
; > 10
IC—-].A, VCE“SV . h]?‘E typ. 50
Transition frequency
Ic=6A;VCE=10V fT typ. 550  MHz

Collector capacitance at f = 1 MHz

Ig=Ie=0; VCB = 15V Ce

typ. 130 pF
< 160  pF

Feedback capacitance

Ic =200 mA; Vg =15V Cye typ. 82 pF

Collector -stud capacitance Ces typ. 3.5 pF

Tune 1971 l l “ 8



800 7262045
fr
(MHz) Vece=10V
600 P
P S ——
“h\
400
200
0
0 25 5 7.5 10 125 I (A) 15
7262044
600 M o
R
f=1MHz
Ce Tg=I.=0
(pF)
400 1\
\
\
\
200
rstyp
—
0
0 10 Vee (V) 20
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BLY90

APPLICATION INFORMATION

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)

f =175 MHz; Ty up to 25 OC

Vee [ s | o | 1cw |G [nm | F@ | Tomaw

12,5 |<15,8| 50 ]<5,33 { >5,0 |>75 ]1,3+j1,6|270+j170

Test circuit for 175 MHz:

50Q

Cl = 2 to 20 pF film dielectric trimmexr

C2 = 4 to 40 pF film dielectric trimmer

C3 =C4= 27 pF ceramic capacitor

C5 =C6 = 56 pF ceramic capacitor

Cc7 = 100 pF ceramic capacitor

C8 = 100 nF polyester capacitor

Co = 4 to 80 pF film dielectric trimmer

Cl0 = 4 to 60 pF film dielectric trimmer

L1l = 1,5 turns enamelled Cu wire (1,5 mm); int. dia. 6 mm; length 4 mm;
leads 2 x 5 mm

L2 = 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm;

leads 2 x 5 mm

L3 =14 = Ferroxcube choke (code number 4312 020 36640)

L5 = bifilar wound enamelled Cu wire (1,0 mm); see figure on page 6
R1 = 10 @ carbon resistor

R2 = 4,7 Q carbon resistor

Component layout and printed-circuit board for 175 MHz test circuit see page 6.




BLY9O

APPLICATION INFORMATION (continued)

Component lay~out and printed circuit board for 175 MHz test circuit.

< 123mm

©
S
T

1 7261716
ground plane removed

55mm

i

L5

7261715

7267867

The circuit and the components are situated on one side of the epoxy fibre-glass’
board, the other side beingfully metallizedto serve as earth. Earth connections are
made by means of hollow rivets. :

6 “ | II December 1973



BLY90

7262043

60 100 T T T 17T
Vee=13.5V
125V
, )
] ARV
(W) (%) R
Vee=125V
40 |80 /l:' %c
/
y
/|
41
7
20 |60
f=175MHz | 1]
Th=25°c -
see circuit above| | ]
T
0 TIITTETT
0 0 Ps (W) 20

7262041

60
f=175MHz IR.F. SOAR
T,=70°C
P Rthmb—h=0-2?clw
Wi Vecnom=125V
( Psnom=Ps at Vec=12.5V and V.S.W.R=1
see page 5
L]
%0 A V.S.W.R=
NC |10
50
40
Ps
1T PSnom 1.2
30 H
1.0 1 Vee 12
vCCnom

The transistor has been developed for
use with unstabilized supply voltages.
As the output power and drive power
increase with the supply voltage, the
nominal output power (Pl pom) must
be derated in accordance with the ad-
jacent graph for safe operation at sup-
ply voltage other than the nominal.
The graph shows the allowable output
power under nominal conditions, as a
function of the supply overvoltage ra-
tio with V.S.W.R. as parameter. The
graphapplies to the situation in which
the drive (Pg/Pgpnom) increases lin-
early with supply overvoltage ratio
(Vee /VeCnom) -

Teuler 1Q7A4



BLY9O

7267564

30 power gain versus frequency
(class B operation)
3 [TT T
Sp i
(dB) Voo =12,5V
Py, =50W 1]
Th=250C |+
20
A
\
\
\typ
e \\
= 10
= .
3
0
0 100 f(MHz) 200
4 7267566 6 7267565
input impedance ( series com- load impedance (parallel com-
s ponents) versus frequency ponents) versus frequency
x% (class B operation) Ry (class B operation)
! LTTTTTT ©@ ]
) L Vee=12,5V ma e
] Pp=50W 7 Ch
o [ Th=25°C 4 / {RIL_O
I typ. values Xi T
I AT ] / /’ I
___r'_l Ty ] ! A Cy,
P TR, pd (pF)
'1 AV
Y.
.4 ——
0 — 2 ,’ --500]
4 I
y Voo =12,5V [
/ Th=25°C [}
C typ. .values 1
[ [xj [~L . [T
2 i o L1 [T
0 100 f(MHz) 200 0 100 f(MHz) 200
8 “ “ December 1973



BLY9IA

V.H.F. POWER TRANSISTOR

N-P-N epitaxial planar transistor intended for use in class A, B and C operated
mobile, industrial and military transmitters with a supply voltage of 28 V. The
transistor is resistance stabilized. Every transistor is tested under severe load
mismatch conditions. It has a 1" capstan envelope with a moulded cap. All leads
are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Ty,p = 25 °C in an unneutralised common-emitter
class B circuit

Mode of | Voo | f Ps |PL| Ic |Gp | n 7 YL,
operation | (V) | (MHz) (W) (W) (A) (d%) %) (€) (mA/V)
c.w. 28 | 175 | <0.50| 8 ‘ <0.44 | >12 >65}l.8+j0.7‘ 18-3j20
MECHANICAL DATA Dimensions in mm
SOT -48
v
‘ T . .
SR l l [C— 0147
e 4 J ) 1007
6,5 min (4x) 4 18 max
8-32UNC >
‘—t \ ) plastic
\ C ’ A ] -
25min ol Y 6,35 | l
b T T metal
3,0
27 80>
120 _,
e REEREN
3,7 e - 3-0 -t
-+l 975 max = o 5"75 e
25 min 7266608 max
Diameter of clearance hole in heatsink: max.
Torque on nut: min. 7.5 kg cm 4.17 mm
(0. 75 Newton metres) Mounting hole to have no burrs ateither end
max. 8.5 kg cm De-burring must leave surface flat; do not
(0. 85 Newton metres) chamfer or countersink either end of hole.

When locking is required, an adhesive instead of a lock washer is preferred.

o [



BLY91A

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages
Collector-base voltage (open emitter)
peak value VepoM max. - 65V
Collector-emitter voltage (open base) VcEO max. 36V
Emitter-base voltage (open collector) VEBO max. 4 VvV
Currents
Collector current (average) Icavy max. 0.75 A
Collector current (peak value) £ > 1 MHz Iom max. 2.25 A
E Power dissipation
- Total power dissipation up to Th =25 °C
f>1 MHz ‘ Peot max. 17.5 W
! C.SOAR| I I T 17T I o e o
D.C. R Th= 25°C
Ic i Fs;\o:vtﬁli;le“ €4']‘+— Vo< 28V |
(A) 20 foperation \/{”e,g f>1MHz
0.7 A\ LV.S.W.R>3 2!
\ P, | N o)
06 tot AT N %%
\ w) &, Nt &
% N %
0.5 %o
\ 15 {xo
A \ L
\ G
03
\ 10
normal operation
0.2 \ V.SWR<3
5
01 0
10 20 30 40 °
Vee (V) 0 50 100 T,(°C) 150
Temperatures
Storage temperature Tstg -30 to +200 °C
Operating junction. temperature Tj max. 200 oC
THERMAL RESISTANCE
From junction to mounting base Rip j-mb = 9.4 oc/W
From mounting base to heatsink Rth mb-h = 0.6 OC/W
2 ” Avril 1971




BLY9IA

CHARACTERISTICS

Collector cut-off current

Ig=0; Vcp =28V

Breakdown voltages

Collector-base voltage
open emitter; Ic = 1 mA

‘Collector-emitter voltage
open base, Ic = 10 mA

Emitter-base voltage
open collector; Ig = 1 mA

Transient energy

L. =25 mH; f = 50 Hz
open base
-Vpg=1. 5V;Rgp=33Q

D.C. current gaiI{
1c =500 mA; Vg =5 V

Transition frequency

Ic =400 mA; Vo =20V

Collector capacitance at f = 1 MHz

Ig=lg=0; Vep=30V

Feedback capacitance at f = 1 MHz
Ic=50mA; Vog =30V

Collector-stud capacitance

Icro

V(BR)CBO
V(BR)CEO

V(BR)EBO

<

Y

typ.

typ.

A

typ.

typ.

65

36

Ut

500

10
15

7.5

Tj =25 OC unless otherwise specified

mWs
mWs

MHz

pF

pF

pF

Anvril 1071 ]I



BLY91A

I

7260951
600 ~ TTI]
[ 11
. Veg=20V [
(MHz)
yp ™
4 Y
4
400
y
A
A
200
0
0 05 1 15 Ic(A) 2
7260946
Ay |
[ 1]
Ies1.=0 | |
20 £=1MHz
Ce \
(pF)
15
typ
N
10 ™~
5
0
0 10 20 VeglV) 30

4 l | April 1971



BLY9I1A

APPLICATION INFORMATION

R.F. performance in c.w. operation (unneutralised common-emitter class Bcircuit)

Voo =28V; Tm

b, Up to 25 °C

H(MHz) | Ps (W) | PL(W) | Ig(A) | Gp@B) | (D) | H© | Y1, (mA/V)

175 l < 0.50 I 8 ,l"<0'44 g > 12 l > 65 I 1.8+j0.7| 18-j20

—|
- 5 C& L7
Test circuit ——’YYY‘—-*F—--‘MSOO
c1 i N
SOQ%
ozl
C25
TCL
c5 L6
7260953 T E ~0 +Vee
Cl= 2.5 to 20 pF film dielectric trimmer (code number 2222 809 07004)
C2 = C6 = C7 = 4 to 40 pF film dielectric trimmer (code number 2222 809 07008)
C3 = 47 pF ceramic
C4 = 100 pF ceramic
G5 = 150 nF polyester

L1 = 0.5 turn enamelled Cu wire (1.5 mm); int. diam. 6 mm; leads 2 x 10 mm

L2 = 6.5 turns closely wound enamelled Cu wire (0.7 mm); int. diam. 4 mm;
leads 2 x 5 mm

L3 = L6 = ferroxcube choke (code number 4312 020 36640)

L4 = 7.5 turns enamelled Cu wire (0.7 mm); int.diam. 4 mm; leads 2 x 5 mm

L5 = 4.5 turns enamelled Cu wire (0. 7 mmy); int. diam. 6 mm; leads 2 x 7 mm

1.7 = 3.5 turns enamelled Cu wire (0.7 mm); int, diam. 6 mm; leads 2 x 7 mm

R1 =R2 =10 Q carbon

Component lay-out for 175 MHz test circuit see page 6.

Mav 1974 “ “ 5



BLY91A

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 175 MHz test circuit.

- 106mm -
c1 i
- D
o @ L1 o 55mm
c2 C3
\

7260952

7267868

The circuit and the components are situated on one side of the epoxy fibre-glass

board, the other side being fully metallised to serve as earth. Earth connections
are made by means of hollow rivets.

l l December 1973



BLYSIA

7260947
T 171
[T
10 H f=175MHz
| |Th=25°C
P see page 5 tyg
W)
( /
7.5 A
Vee=28V
p 4
5
25
/
0
0 0.25 056G P5(wW) 075

15 -zzsosum_r
RE SOAR |
Veo= 28V
AL f=175MHz |
W) Rthmp-n=06°C/W
10
507
70°¢
11
90°c
5
0
1 10 50

V.SW.R.

For high voltage operation, a stabilized
power supply is generally used.
The graph shows the allowable output
power under nominal conditions as a
function of the V.S.W.R., with heat-
sink temperature as parameter.,

April 1971

-3



BLY91A

OPERATING NOTE Below 100 MHz a base-emitter resistor of 10 €2 is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.
30 7268946

power gain versus frequency
(class B operation)
G, L TTTTTT
P [T
(dB) VCC =28V [
PL =8 W —t—1
Tmp = 25 °c[]
20 = typ. values
N
\
\
= N
X
e N
- 10 <
]
0
0 200  f(MHz) 400
15 7268347 150 7268948
input impedance (series com- load impedance (parallel com-
ponents) versus frequency ponents) versus frequency
Ty (class B operation) Ry, (class B operation)
() T 1T () —
[T - Cy]
—— VCC =28 \% x: I
TP o8 W = Ry h
10 - .~ ~.-o i 5 100 ¢ -20
- 'lmb =25 "C i |\ —
1 typ. values (’3) A / Cy,
o ™ N7 (pF)
By P / T
1 Pyd L
7 Ry,
xl h T
5 PR -5 50 ~40
Vcc =28V L]
A l[ P, =8W T
-10 FC O
\ - 1 LU L Tmb = 25 CLL]
il typ. values
| T ]
0 L 0 INEEEEN
0 200 f(MHz) 400 0 200  f(MHz) 400

8 l( May 1974



BLY92A

V.H.F. POWER TRANSISTOR

N-P-N epitaxial planar transistor intended for use in class A, B and C operated

mobile, industrial and military transmitters with a supply voltage of 28 V. The

transistor is resistance stabilized. Every transistor is tested under severe load
t

mismatch conditions. It has a 3" capstan envelope with a moulded cap. All leads
are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Ty,}, = 25 OC in an unneutralised common-emitter
class B circuit

Mode of |Vgoc | f |Ps |PL| Ic |Gp | 7 7z | YL
operation | (V) | (MHz) | (W) I Wy A) | @By B (S (mA/V)
C.W. 28 175 1<1.5115 !<0.83 >10 >65I1.4+j1.85 33-j27.5
MECHANICAL DATA Dimensions in mm
SOT-48
i -8
6,5min (4x) 1.6 rmax
i plastic
25min l
b ~metal
<80 -+
120 _ o
11,2

¥

—>| 3,7 |<- vg -
-+l 975 max = 5’775
ax

7266608
————— 25 min ——— - m

When locking is required, an adhesive instead of a lock washer is preferred.

Torque on nut: min. 0.75 Nm Diameter of clearance hole in heatsink: max.
(7.5 kg cm) 4,17 mm.

max. 0.85 Nm Mounting hole to have no burrs at either end.

(8.5 kg cm) De-burring must leave surface flat: do not

chamfer or countersink either end of hole.

o | T



BLY92A

Hi

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134)

Voltages

Collector-base voltage (open emitter)

peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents

Collector current (average)

Collector current (peak value) f > 1 MHz

Power dissipation

o . . . - o
Total power dissipation up to Ty, =25 C

f>1MHz
7260966
-
Veg < 28V
40 P £ >1MHz
[ short time w7
P operation h\‘:"‘/{
tot I'V.SW.R>3 N
(W) i 95
%, [s;
30 \4\6~‘/ 4.
N
! «®
A%,
NS
%
20

norma! operation

10

0

4] 50
Temperatures

Storage temperature

100 T,(°C) 150

Operating junction temperature

THERMAL RESISTANCE

From junction to mounting base

From mounting base to heatsink

102

(A}

10

107

VeeoM max. 65 V
VcEo max. 36 V
VEBO max. 4 A%
IC(AV) max. 1.5 A
Icm max. 4.5 A
PtOt max. 32 w
7260964
D.C.S0AR e

Th=25°C

\

AY

0 Veg (V) 102

Tstg -30 to +200 ©C
Tj . max. 200 ©C
Rth j-mb = 4.9 °c/w
Rth mb-h = 0.6 °C/W

[ %)

April 1971



BLY92A

CHARACTERISTICS Tj=25 OC unless otherwise specified

Collector cut-off current

Ig=0; Vog =28 V Iceo < 10 mA

Breakdown voltages

Collector-base voltage

open emitter, Ic = 3 mA V(BR)CBO = 65 V
Collector-emitter voltage
open base, Ic =25 mA V(BR)CEO > 36 Y
Emitter-base voltage
open collector; Iy = 3 mA VBR)EBO = 4 Vv
Transient energy
L =25 mH; f =50 Hz
open base E > 2.0 mWs
—VBE = I.SV;RBE=SSQ E > 4.5 mWs
D.C. current gain
IC =500 mA; VCE =5V hFE > 5
Transition frequency
I =600 mA; Vo =20V fr typ. 500 MHz
Collector capacitance at £ = 1 MHz
A, _ typ. 20 pF
Ig =1e = 0; VCB—30V Cc - 30 pF
Feedback capacitance at f = 1 MHz
Ic =100 mA; Veg =30V Cre typ. 15 pF
Collector-stud capacitance Cecs typ. 2 pF

Anvil 1071 H ” 3



260967
600 T
1111
Vee=20VH
. fr
MHz)
(MHz = typ
-
400
N
200
0
0 1 2 3 Ic(A) 4
7260963
1 1
] IJ |
Teo1.=0
50 f=1MHz [ ]
¢ |1
(pF)
40
\
\
30
typ
AN
o
20
10

0 10 20 Veg(V) 30

4 || II Anail 1071



BLY92A

APPLICATION INFORMATION

R.F. performance in c.w. operation (unneutralised common-emitter class Bcircuit)

Vee =28 Vi Typp up to 25 °C

MHz) | Pg(W) | PL(W) | Tc(A) | Gp(dB) [ "€ | (D | YL(mA/V)

175 l <1.5 ’ 15 ] < 0.83 I > 10 1>65‘1.4+j1.85| 33-j27.5
Test circuit
L5 C6
AsAe s ) s0n
1
s00_(0—Hy
3

Cc2

NJ-

L DRZ

7260968 T E —0 +Vge
Cl= 2.5 to 20 pF film dielectric trimmer (code number 2222 809 07004)
C2 =C6 = C7 = 4 to 40 pF film dielectric trimmer (code number 2222 809 07008)
C3 -~ 47 pF ceramic
C4 = 100 pF ceramic
CS = 150 nF polyester

1.1 = 0.5 turn enamelled Cu wire (1.5 mrn_); int.diam. 6 mm; leads 2 x 10 mm

L2 = 6.5 turns closely wound enamelled Cu wire (0.7 mm); int.diam. 4 mm;
leads 2 x 5 mm .

L3 = L5 = ferroxcube choke (code number 4312 020 36640)

1.4 = 2.5 turns enamelled Cu wire (0.7 mm); int.diam. 6 mm; leads 2 x 7 mm

L6 = 4.5 turns enamelled Cu wire (0.7 mm); int. diam. 6 mm; leads 2 x 7 mm

R1 =R2 =109 carbon

Component lay-out for 175 MHz test circuit see page 6.

w

May 1974 “ “



BLY92A

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 175 MHz test circuit.

106mm

55mm

7260952

7267868

The circuit and the components are situated on one side of the epoxy fibre-glass
board, the other side being fully metallised to serve as earth. Earth connections
are made by means of hollow rivets.

(o}

| l December 1973



BLY92A

7260962 30 7260965
tii] 1 RE SOAR J | ]
20 | f=175MHz Vce= 28V
Th=25°C ) R, £2175MHz2 HH
P | see page 5 typ W) Rth mb-h=0.6°CIW
: 4
(W)
/ 20
15 Vcc=28V
—Th=50°C
: 705C
10 !7 90°C
, /
y
10
5
/
0 0
0 1 2 Pg(W) 3 1 10 50

V.S.W.R.

For high voltage operation, a stabilized
power supply is generally used.
The graph shows the allowable output
power under nominal conditions as a
function of the V.S.W.R., with heat-
sink temperature as parameter.

Anwil 1071 ” “ 7



BLY92A

OPERATING NOTE Below 100 MHz a base-emitter resistor of 10 2 is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.
7268949

30 power gain versus frequency
(class B operation)
G, [ HEEE R
p LTI T
(dB) Veg =28V L
: Py =15W [
\\ Tmb = 25 °C [
20 C typ. values [T
\
\
N
N,
10 AN
[~
0
0 200 f(MHz) 400
7268950 80 7268951
input impedance (series com- load impedance (parallel com-
ponents) versus frequency ponents) versus frequency
5 (class B operation) Ry | (class B operation)
T P @ ] vee =28 I
Xi |1 P! P 15w Cy.
@ [y P | Tob = 25 °C o
‘ —— typ. values C
2,5 { 60 yd L
\ I ‘ v (pl;“)
: p
Ry, ]
Vi \ =50
/
0 )4 \
40 i
JARN
-2,5 i Vec =28V |- Y RL
PL=15W b 11 -100
Tmb = 25 °C | f
typ. values [ T
’~Xi I [CL
-5 I] l I Ll I 20 Ll
0 100 200 300 0 200 f(MHz) 400
f (MHz)
8 ) May 1974




BLY93A

V.H.F. POWER TRANSISTOR

N-P-N epitaxial planar transistor intended for use in class A, B and C operated
mobile, industrial and military transmitters with a supply voltage of 28 V. The
transistor is resistance stabilized. Every transistor is tested under severe load
mismatch conditions. It has a 1/4" capstan envelope with a moulded cap. All leads
are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Ty = 25 ©C in an unneutralised common-emitter
class B circuit.

Mode of | Vog| f Ps |PL| Ig |G n 7 Y1,
operation | (V) | (MHz) | (W) | (W) | (&) (@ | ’ (%) {mA/V)
c.w. 28 175 |<3.1| 25 |<1.5 l >9 !>60 ‘1°0+j1.2| 58.8-3j53.8
MECHANICAL DATA Dimensions in mm
SOT-56 v
e 0147
0,107
11l §9ss
/T‘ Jr 9,00
b ]
16max-—| l<-
3,00 L
! 285" I*
27
25 7260000.2 4*11(1):33% ggg -
Torque on nut: min. 1.5 Nm Diameter of clearance hole in heatsink: max.
i (15 kg cm) 5.0 mm.
max. 1.7 Nm Mountinghole to have no burrs at either end.
(17 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

RA . TOTA H || 1



BLY93A

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC134)

Voltages
Collector-base voltage (open emitter)
peak value VeeoM max. 65 V
Collector-emitter voltage (open base) VCEO max. 36 V
Emitter-base voltage (open collector) VEBO max. 4 VvV
Currents
Collector current (average) ) IC(AV) max. 3 A
Collector current (peak value) f > 1 MHz Iem max. 9 A
Power dissipation
Total power dissipation up to T, = 25 °c
f>1 MHz Piot max. 70 W
7260028 7260030
1 DC. SOAR |— —{Tm=25°C
Vg S 28V
100 CE | | ] I
. f>1MHz (A)
tot
(W) 5
h ti ‘1/?’/5
t /,
75 'zp:;ctilor:e_‘& 4“/93 &
[ V.SWR.>3 o
! 23,
,P'Al N O/‘t«‘ 3
("‘/\; - \
NS
50 N2, N
& N
\\k" 2 \
|
25 - oprraton A
V.SW.R<3 N\
% 50 100 T, (°C) 150 1o 20 . 3% o0
Vg iVi
Temperature
Storage temperature Tstg -30 to +200 ©°C
Operating junction temperature T max. 200 ©°c
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 2.5 Oc/w
From mounting base to heatsink Rth mb-h = 0.3 OC/W

2 H || February 1971



BLY93A

CHARACTERISTICS Tj=25 OC unless otherwise specified

Breakdown voltages

Collector -base voltage
open emitter, I = 50 mA V(BR)CBO > 65 V

Collector -emitter voltage
open base, Ic = 50 mA V(BR)CEO > 36 V

Emitter -base voltage
open collector; Ig = 10 mA V(BR)EBO > 4V
Transient energy

L =25 mH; f = 50 Hz

open base E > 8 mWs
~VBg = 1.5 V; RBg =33Q E > 8 mWs
D.C. current gain
typ. 50
Ic=1A;VCE=5V hFE 10 to 120
Transition frequency
TIc=3A; VcE=20V fT typ. 500 MHz
Collector capacitance at f = 1 MHz
typ. 50 pF
Ig=le=0; VG =30 V Ce <yp P gF
Feedback capacitance at f = 1 MHz
I5 =100 mA; Vo =30 V Cre typ. 31 pF
Collector-stud capacitance Ces typ. 2 pF

Februarv 1971 I I l l 3



BLY93A

600 TTT7
[T
Veg =20V
fr
{MHz) == Ttyp ~
&
A
400 N
7
- 200
0
0 2 L 6 Ic (A) 8
7260026
1
T r[
g=1e0
100 f=1MHz
Ce
(pF)
N
N
75 S
\\ typ
N
=
ey
50 ——
25
0
0 10 20 Veg(v) 30
4 February 1971



BLY93A

APPLICATION INFORMATION

R.F. performance in c.w. operation (unneutralised common-emitter class B circﬁit)

Voo =28 Vi Trp = 25°C

f(MHz) | Pg (W) | PL(W) | Io() | Gp (dB) |- 71 (%) | %@ |?L(mA/V)
175 | <31 | 25 | <uns | >9 | >60 |1.0+j1.258.8-153.8

Test circuit _.'
L

e C7

7260025

Cl = 4 to 44 pF film dielectric trimmer (code number 2222 809 07008)
C2 = 2 to 22 pF film dielectric trimmer (code number 2222 809 07004)
C3=C4 = 47 pF ceramic ‘
CS = 100 pF ceramic

C6 = 150 nF polyester

C7 = 4 to 104 pF film dielectric trimmer (code number 2222 809 07015)
C8 = 4 to 64 pF film dielectric trimmer (code number 2222 809 07011)

L1 =0.5 turn enamelled Cu wire (1.5 mm); int.diam.6 mm; leads 2x6 mm

L2 = 6 turns closely wound enamelled Cu wire (0.7 mm); int.diam.4 mm;
leads 2x4 mm

L3 = L4 = ferroxcube choke (code number 4312 020 36640)

L5 = 3.5 turns enamelled Cu wire (1.5 mm); int.diam. 6 mm; leads 2x6 mm

L6 = 1.5 turns enamelled Cu wire (1.5 mm); int.diam. 6 mm; leads 2x6 mm

R1 =R2 =10 Q carbon

Component lay-out for 175 MHz see page 6.
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HHI

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 175 MHz test circuit.

i
m

55mm

y
g
A

7260526

7767868

The circuit and the components are situated on one side of the epoxy fibre-glass
board, the other side being fully metallised to serve as earth. Earth connections
are made by means of hollow rivets.

6 l l l l December 1973



BLYS3A

728001’7__
f=175MHz
Vec= 28V -
40 Tmb=25°C R "L
see circuit above Ul
PL
(W)
30 typ
/
y
![
20 10[0
]
(%) - 4
E J A% typ m
10 50
0
0 25 5 Ps(W) 75

7260029

35
RF SOAR f=175MHz
Vec=28V
PLW) Rth mb-n=03°C/W
(V.SW.R=1) see circuit above
T
;\ Ftot=
30 Th=50 c_\nw
N
70°CN\_70W
\N
~
25 90°C \53 W
N
20, 10  V.SWR.

102

For high voltage operation, a stabilized
power supply is generally used.
The graph shows the allowable output
power under nominal conditions as a
function of the V.S.W.R., with heat-
sink temperature as parameter.

July 1971



BLY93A

1

OPERATING NOTE Below 70 MHz a base-emitter resistor of 10 Q is recommended to

avoid oscillation. This resistor must be effective for both d.c. and r.f.

Xj
(€)
2,5

7267561

power gain versus frequency
(class B operation)
40
[TTTT
Gp Voo =28V [
(dB) Pp=25w i+
Tmb =25 °C |
30 typ. values [
AN
20
AN
\\
N
N
10
Y
To—
0
0 100 200 300
f (MHz)

7267562 7267563
input impedance (series com- load impedance (parallel com -
ponents) versus frequency ponents) versus frequency
(class B operation) 35 (class B operation)

Ry, 1 l Vec=28V ] ];
| Ry _| PL=25W Cp |
= @ RL— 2t D e oty
1 \ typ. values 4/ L’:|’0
B3 g 30 \ 7 "‘!
L y \ / : Cy,
7 T yd 1
ot B (pF)7
\ 1
v4 25 17 ~100-
Wi
,/ Vec=28V 1+ 20 Y -150
PL=25W 1 N ~+
Tmb=25 °C N Rp T
I3 typ. values [ =
- X{
T EEEN s CIfoL
0 100 200 300 0 100 200 300
f (MHz) f (MHz)

l l December 1973



BLY94

V.H.F. POWER TRANSISTOR

N-P-N planar epitaxial transistor intended for use in class A, B and C operated mobile,
industrial and military transmitters with a supply voltage of 28 V. The transistor is re-
sistance stabilized. Every transistor is tested under severe load mismatch conditions.
It has a plastic encapsulated stripline package. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Tyyp = 25 °C in an unneutralized common -emitter
class B circuit.

Mode of | Voo f Ps | Py Ic Gp | Zi YL,
operation | (V) | (MHz) | (W) [(W)| (A) | (dB)| (%) (52) (mA/V)
cow. | 28 | 175 |<10| 50| <2,75|>7]>65 | 0,8+)1,45 | 125 —j66
MECHANICAL DATA Dimensions in mm
SOT -55
0.27
023 |~
y 1/L"x28UNF
21 W% (
b
7260777 “/AHXZBUNF
45#
7258786.1
Torque on nut: min. 2,3 Nm Diameter of clearance hole in heatsink: max.
(23 kg cm) 6,5 mm.
max. 2,7 Nm Mountinghole to have no burrs at either end.
(27 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

Mav 1974 H ll 1



BLY94

RATINGS Limiting valuesinaccordance with the Absolute Maximuim System (IEC 134)

Voltages
Collector -base voltage (open emitter) ‘
peak value VcBOM  max. 65 V
Collector -emitter voltage (open base) VCEO max. 36 V
Emitter ~base voltage (open collector) VEBO max. 4V
Currents
Collector current (average) Icav) max. 6 A
s Collector current (peak value) f > 1 MHz IcMm max. 12 A
= Power dissipation
Total power dissipation up to Tmp = 25°C Peot max. 130 W
f> 1MHz
7260422 102 l'YZrSgGIF
T T T 1] Vor < 28V DC.S0AR S22
e T,225°C [[]
short time /P\ f>1MHz
| operation U 4 ~\ l Ic
R, V.SW.R.>3 NE) (A)
h '35*\0
2 2N
3/ o
100 & 10
)Y JS*Q?
/% X
/h/ AN
~
normal operation N \
V.S.WR.<3
50 1
0 -1
0 50 T, (°C) 100 o 0 Veg (V) 102
Temperature
Storage temperature Tstg -65to +200 °C
Operating junction temperature Tj max, 200 ©C
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 1.35 Oc/w
From mounting base to heatsink Rthmb-h = 0.2 °c/w
2 l H April 1971




BLY94

CHARACTERISTICS

Breakdown voltages

Collector -base voltage
open emitter, Ic = 100 mA

Collector -emitter voltage
open base, Ic = 100 mA

Emitter -base voltage
open collector; Ig = 25 mA

Transient energy
L =25 mH; f =50 Hz
open base

Tj=25 OC unless otherwise specified

V(BR)CBO
V(BR)CEO

V(BR)EBO

-VBE =1.5 V; RBg =33 Q E

D.C. current gain

Ic=1A; Vg =5V

Transition frequency

Ic=6A;Vcg=20V

Collector capacitance at f = 1 MHz

Ig=1e=0; Vcg =30V

Feedback capacitance

Ic =100 mA; Vgg =30V

Collector -stud capacitance

hrE

fT

Ce

Cre .

Ccs

> 65
> 36
> 4
> 8
> 8
10 to 120
typ. 500
typ. 75
< 130
typ. 47
typ. 3.5

mWs
mWs

MHz

pF

pF

pF

Anril 1971 ||



BLY94

1000 72604423
Veg=20V
fr
(MHz)
500
e typ
//
! \\
\\
0
0 5 10 Ic (A) 15

2260419

1
[ 1
f=1MHz
200 IE=Ie=O I
Ce
(pF) \
15Q
\\\
100 \\typ
~ ]
‘.~§.
50
0
0 10 20 Vcg (V) 30

4 April 1971



BLY94

APPLICATION INFORMATION

R.F. performancein c.w. operation (unneutralised common-emitter class Bcircuit)

f = 175 MHz; Tmb up to 25°C

Vee(v) | Ps(W) | PLOW) | Ic(A) | Gp(@®) |n(B | F(® | TL(mA/V)
28 | <10 | 50 | <2751 >7 | >65 lo.8+j1.45] 125-j66

Test circuit for 175 MHz: L7 c7
BLY94

500

Cc1 L1 L2

500

List of components:

Cl= 2to 20 pF film dielectric trimmer (code number 2222 809 07004)

C2= 4to 40 pF film dielectric trimmer (code number 2222 809 07008)

C3=C4= 56 pF ceramic

C5= 100 pF ceramic

Cé6= 100 nF polyester

C7= 4 to 60 pF film dielectric trimmer (code number 2222 809 07011)

C8= 4to 100 pF film dielectric trimmer (code number 2222 809 07015)

C9= 6.8 pF ceramic

Ll= 36nH; 2turns enamelled Cuwire (1.5 mm); int. diam. 7min; length 5 mm;
lead length 2x 5mm

L2= formed by the metallization on the p.c. board; see component lay-out

L3= 100nH; 7 turns closely wound enamelled Cuwire (0. 5mm); int. diam 3 mm;

lead length 2x 5mm
14 = L5 =ferroxcube choke (code number 4312 020 36640)

L6 53nH; 2 turns enamelled Cu wire (1.5 mm); int. diam. 10 mm; length 5.2
mm; lead length 2x 5mm
L7= 46 nH; 2 turns enamelled Cuwire (1. 5Smm); int. diam. 9mm; length5. 4mm;

lead length 2x 5mm
R1=R2=10% carbon

Component lay-out see page 6




BLY94

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 175 MHz test circuit.

e 123mm

+Vee

7260425 1
ground plane removed

7267867

The circuit and the components are situated on one side of the epoxy fibre-glass
board, the other side being fully metallised to serve as earth. Earth connections
are made by means of hollow rivets.

6 ‘ l I l December 1973



BLY94

260421

75
|| EOY
F=175MHz 7
L {vec=28v
PL CC_ o
ow) L[ Tms=25% 4
0 {100 t
50 |10 s p
- /-
(%) / PP i o i
/4~
4
25 |-50 él
0
0 10 P (W) 20

7260420

7
0] R.E SOAR f=175MHz; V=28V
PLW) !
p Rth mb-n=0.2 CJW
{v.sW.R=1) see page 5
Th=50°C \
" \
70°C Peot =
135W
P,
\ ]
90°C.
125W
50
\\110W
~
oo
40
1 0 V.SWR. 102

For high voltage operation, a stabilized
power supply is generally used.
The graph shows the allowable output
power under nominal conditions as a
function of the V.S.W.R., with heat-
sink temperature as parameter.

Tavena TO71



BLY94

|

ittt

OPERATING NOTE Below 50 MHz a base-emitter resistor of 10 Q2 is recommended to

avoid oscillation.

Ti

(%)
2,5

This resistor must be effective for both d.c. and r.f.
7267560

power gain versus frequency
(class B operation)
40
[T TT]
Gp Voo =28V |
(dB) Py, =50W +—
Tmb=25 0C
30 typ. values [
\
20 A
AN
AN
-
10
I~
0
0 100 200 300
f (MHz)

7267558 7267559
input impedance (series com - load impedance (parallel com -
ponents) versus frequency ponents) versus frequency
(class B operation) 20 (class B operation)

HEEE Ry, [TTTT o]
- - L
L Voo =28V Q) Veg=28V (oF)]
L Py,=50W "Ry, PL=50W P
— Tmp =25 9C =X T 15 % Tmb=25 °C 250
— typ. values \ typ. values
L 1i \
= it
// 10 - Cp—0
7 B m
/ / H
5 -250
L Xj Y/
/
—fc,
o L1
0 100 200 300 0 100 200 300
f (MHz) £ (MHz)

~

1inma



2N3375
2N3553
2N3632

SILICON EPITAXIAL PLANAR OVERLAY TRANSISTORS

The 2N3553 is a n-p-n overlay transistor in a TO-39 metal envelope with the col-
lector connected to the case.

The 2N3375 and the 2N3632 are n-p-n overlay transistors in TO-60 metal envelopes
with the electrodes insulated from the studs.

The 2N3553 and the 2N3375 are intended for v.h.f./u.h.f. and the 2N3632 forv.h.f.
transmitting applications.

QUICK REFERENCE DATA
2N3553| 2N3375| 2N3632

Collector-emitter voltage

-Vpgg = L.5V VCEX max. 65 65 65 V
Collector-emitter voltage (openbase) VCEo max. 40 40 40 VvV
Collector current (peak value) IcmM max. 1.0 1.5 3.0 A
Total power dissipation

up to Tmyp = 25 °C Pior  max. 7 11.6 23 W
Junction temperature Tj max. 200 200 200 oC
Transition frequency

Ic =125 mA; Vg =28V fT typ. 500 500 MHz

Ic = 250 mA; Vg = 28 V fr typ. 400 MHz

R.F. performance at VCg = 28 V
f (MHz) Py (W) Py (W) n (%)
2N3553 175 2.5 < 0.25 > 50
2N3375 100 7.5 <1 > 65
2N3375 400 >3 1 > 40
2N3632 175 >13.5 3.5 > 70
MECHANICAL DATA : Dimensions in mm

2N3553

Collector connected

to case * - _jolbe
TO-39 jmax
85 1]
max
‘ =
‘¢ 66 ola—— 12.7

max min 7259322

e 94
max

Accessories available: 56218, 56245

May 1974 ” H 1



2N3375

I

2N 35583

2N 3632

MECHANICAL DATA (continued)

2N3375 Dimensions in mm
2N3632 Torque on nut: min. 8 cm kg

TO-60 max. 17 cm kg

The top pins should not be bent Diameter of hole in heatsink: 4.8 to 5.2 mm

-Lgaqu
10-32UNF g
oY -
13 .
81 [ —
~F
"o
'ZSI’"CIX
1n5mex
7208701
RATINGS (Limiting values) 1)
Voltages 2)
Collector-base voltage (open emitter) VeBo max. 65 V
Collector -emitter voltage

Ic up to 200 mA; -Vgg = 1.5V VCEX max. 65 V
Collector-emitter voltage (open base)

Ic up to 200 mA VCEO  max. 40 V
Emitter -base voltage (open collector) VEBO max. 4V
Currents 2) 2N3553 | 2N3375 | 2N3632
Collector current (d.c.) Ic max. 0.35 0.5 1 A
Collector current (peak value) IcmM max. 1.0 1.5 3 A
Power dissipation 2)

Total power dissipation Piot max. 7 11.6 23 W
up to Tmp =25 °C

Temperatures

Storage temperature Tstg -65 to +200 °C

Junction temperature T; max, 200 ©OC

]

1) Limiting values according to the Absolute Maximum System as defined in IEC
publication 134.
2) See also areas of permissible operation at pages 10 and 11.

2 “ ll . June 1968



2N3375

2N 3553
2N 3632
THERMAL RESISTANCE 2N3553 | 2N3375 | 2N3632
From junction to mounting base Rih j-mb = 25 15 7.5 °C/W
From mounting base to heatsink Rth mb-h = 0.6 0.6 OC/W
From mounting base to heatsink
mounted with
top clamping washer of 56218 Rth mb-h = 1.0 oc/wW
top clamping washer of 56218
and a boron nitride washer
for electrical insulation Rth mb-h = 2.5 oCc/W

CHARACTERISTICS
Collector cut-off current

Ig=0; VCE =30 V

Breakdown voltages

Ig = 0; Ig = 250 A

IC up to 200 mA
-Vpg =1.5V; Rg =332 1)
Ig =0 L

I =05 1Ig = 250 A

Base-emiiter voltage
Ic= 250 mA; Vg =5V
Ic = 500 mA; Ve =5V
Ic = 1000 mA; Vocg =5V

Saturation voltage
IC = 250 mA; IB = 50 mA
500 mA; Ig = 100 mA

—
Q
I

1000 mA; Ig = 200 mA

Tj=25 OC unless otherwise specified

2N3553 | 2N3375 | 2N3632

IcEO < 100 100 250 pA
V(BR)CBO > 65 65 65 V
V(BR)CEX > 65 65 65 V
V(BR)CEO > 40 40 40 V
VBE < 1.5

VBE 1.5 v
VCEsat < 1.0 AY
VCEsat 1.0 v
VCEsat < .o v

l) Pulsed through an inductor of 25 mH; 6 = 0.5; £ = 50 Hz

Ot . TOTIN “



2N3375

2N 3553
2N 3632
CHARACTERISTICS (continued) i~ 25 OC unless otherwise specified
D.C. current gain 2N3553 | 2N3375 | 2N3632
_ . _ > 15 15
Ic= 125mA; VCE =5V hrg < 200 200
- . - > 10 10 10
IC = 250 mA; VCE 5V hFE < 100 100 150
= . - > 5
I = 1000 mA; Vo =5V hpg < 110
Collector capacitance at f = 1 MHz
Ig =1 =0;Vcp=28V Cc < 10 10 20 pF
Collector-case capacitance < 6 6 pF
Transition frequency
Ic =125 mA; Vep =28V fT © typ. 500 500 MHz
Ic =250 mA; Vo =28 V fr typ. 400 MHz
Real part of input impedance at f =200 MHz
Ic =125 mA; Vo =28 V Re(h;) < 20 20 Q
Ic =250 mA; Vo =28V Re (hje) < 20 @
R.F. performance at Vop = 28V
f P, Pj Ic n Test circuit
(MHz) (W) W) (mA) % at page
2N3553 175 2.5 <0.25 < 180 > 50 5)
2N3375 100 7.5 <1 <410 | >65 6
2N3375 400 >3 1 270 > 40 7
2N3632 175 >13.5 3.5 690 > 70 5

NOTE

The transistors can withstand an output V.S.W.R. of 3:1 varied through all phases
under conditions mentioned in the table above.

4 ” II Tune 10AR



2N3375

2N 3553
2N3632

CHARACTERISTICS (continued)
Test circuit with the 2N3553 or the 2N3632 at f = 175 MHz

*) The length of the external emitter wire of the 2N3553 is 1.6 mm.
The emitter of the 2N3632 should be connected to the case as short as possible,

Components

Cl1=C2=C3=C4=4to29pF air trimmer

C5 = 10 nF  polyester

Cé6 = 100 pF  ceramic

L1= 1 turn Cuwire (1.0 mm); int. diam. 10 mm; leads 2 x 10 mm

L2 = Ferroxcube choke coil. Z (at f = 175 MHz) = 550 2 + 20%

(code number 4312 020 36640)

n

n

L3
L4

15 turns closely wound enamelled Cu wire (0.7 mm); int, diam. 4 mm

3 turns closely wound enamelled Cu wire (1.5 mm); int, diam. 12 mm; leads
2 x 20 mm

0 for the 2N3553
0 to 2 2 for the 2N3632

n

September 1970 I l l l 5



2N3375
2N 3553
2N 3632

il

CHARACTERISTICS (continued)
Test circuit with the 2N3375 at f = 100 MHz

13C6
L]
R2 c7
— M
i)/ Vee j_]’nosszs

Components

Cl =C2=3.5t06l1.5 pF air trimmer

C3 = 10 nF polyester

C4=C5= 4to 29 pF air trimmer

C6 = 330 pF ceramic

C7= 10 nF polyester

L1 = 2 turns closely wound enamelled Cu wire (1.5 mm); int. diam. 10 mm; leads

2 x 10 mm

1.2 = Ferroxcube choke coil. Z (at f = 100 MHz) = 700 Q + 20%
(code number 4312 020 36640)
L.3 = 23 turns closely wound enamelled Cu wire (0.7 mm); int. diam. 6 mm

1.4 = 5 turns closely wound enamelled Cu wire (1.5 mm); int. diam. 12 mm; leads
2 x 10 mm

R1=1.35%Q carbon
R2

10 2 carbon

° I | : I I September 1970



2N3375
2N3553
2N3632

CHARACTERISTICS (continued)
Test circuit with the 2N3375 at f = 400 MHz

Cé

L4

2N3375
C1 )

72095224

- T
Vec +

*) The emitter should be connected to the case as short as possible.

Components
Cl=C2=0.7t06.7 pF ceramic trimmer
C3 = 0.5 to 3.5 pF ceramic trimmer

C4=C5= 3to 19pF air trimmer
C6=C7 = 15 pF ceramic
C8 = 4700 pF ceramic

L1 = 20 mm straight Cu wire; diam. 1.5 mm; spaced 8 mm from chassis

L2

17 turns closely wound enamelled Cu wire (0.5 mm); int. diam. 3 mm

L3 = 7 turns closely wound enamelled Cu wire (0.5 mm); int. diam. 3 mm

L4 = 1 turn Cu wire (1.5 mm); int, diam. 10 mm; leads 2 x 5 mm

=
n

0to5$

Qantamhar 1070 | | | ’ 7



2N3375
2N 3553
2N 3632

APPLICATION INFORMATION
The 2N3553 used in a frequency doubler circuit 87.5 - 175 MHz

w «
—
c1
et fo=175MHz
=875MHz | A Ri=son
Rg= 500 l |
i'l'c'7 c8
- fls R2 l g
VCC =28v 7209525
+
Components
Cl=C2=C3=4toc 29pF air trimmer R; =0to 50 2
C4 = 3.5to 61.5 pF air trimmer Ry = 10 @ carbon
C5 = 56 pF ceramic
C6 = 680 pF ceramic
C7 = . 150 pF ceramic
C8 = 100 pF ceramic
C9 = 10 nF polyester

L1 = 5 turns Cu wire (I mm); winding pitch 1.5 mm; int. diam. 6 mm; leads
2x 12 mm

L2 = Ferroxcube choke coil; Z (at f = 87.5 MHz) = 750 Q £ 20%
) (code number 4312 020 36640)
L3 = 15 turns closely wound enamelled Cu wire (0.7 mm); int. diam. 4 mm
L4 = 6 turns Cu wire (1 mm); winding pitch 1,5 mm; int. diam. 6 mm; leads
2x 12 mm
Vg =750mV adjusted with Ry o =osWITTT LTI
R| Vec =28V Tivee =28V 6p
(w) - n (dB)
o) [FITH g
EERENEERAN S IR NRARE
1 100 mEmaE T 10
4 N
A
P
05 E ERED 50 H= 8
4
o [
0 50  P;(mw) 100 = 250 750 —Vgg(mV) 1250

8 I l September 1970



2N3375

2N 3553

2N 3632
APPLICATION INFORMATION (continued)
The 2N3553 used in a pai'ametric frequency tripler 156.7 - 470 MHz

T 8 C6, C9
2N3553 2
cy
s
" fo=470MHz
f;=156.7MHz ] R =500,
Rg=500, T
:{ 7209523
- Ve E

*) C3 tuned to second harmonic frequency -
Components
Cl=C2=C3=C4=4to 29pF air trimmer Ry =2.28 carbon
C5=C6=C7 = 4 to 10.4 pF air trimmer Rg= 102 carbon
C8 = 1.0 pF ceramic
C9 = 12 pF ceramic; feed through
C10 = 100 pF ceramic; feed through
Cl1 = 1000 pF ceramic
Cl2 = 15 nF polyester

L1 = 35 mm straight Cu wire; diam. 1 mm; spaced 5.5 mm from chassis
L2 = Ferroxcube choke coil; Z (at f = 156.7 MHz) = 600 © + 20%

(code number 4312 020 36640)
L3 = 18 mm straight Cu wire; diam. 1 mm; spaced 5.5. mm from chassis
L4 = 7 turns closely wound enamelled Cu wire (0.5 mm); int. diam. 3.5 mm
L5 = 3 turns Cu wire (1 mm); winding pitch 1.7 mm; int. diam. 8.5 mm; leads
2 x 10 mm :
2 turns Cu wire (1l mm); winding pitch 1.7 mm; int. diam. 7 mm; leads
2 x 10 mm )
L7 = 40 mm straight Cu wire; diam. 1.5 mm; spaced 5.5 mm from chassis
L8 = 1 turn Cu wire; int. diam. 7 mm; leads 2 x 5§ mm

L6

n

Typical performance at Vog = 28 V

Py Pj Gp Ic n
(W) (W) (dB) (mA) %
1.5 0.27 7.5 125 43
2.0 0.39 7.1 156 46

| I



2N3375

2N 3553
2N3632
7207830 10 7210617
maximum allowable to- |2N3553 —ee also 2N3553
tal power dissipation I adjacent graph
Ptot fversus mounting base emp.j_ I,
W) T ()
= see also
adjacent graph—
10 1
jui
AN
N N\
N
5 g 107
1 SNHITHH
| Rot=Ric+Pi —Fo W]
™ Ny
0 1072 )
0 100 Tpp (°C) 200 1 10 Vee (V) 10
15 7207909 ‘O 7210618
maximum allowable to-[2N3375 See also 2N337
P tal power dissipation [T adjacent graph
tot | yersus mounting base temp. I,
W) see also [1-_] A
AN adjacent graph
1
10 - T
N
I AN
[ 3 \\
N N,
N
11 ~1
5 N 10 : e
:Ptot=Pd.c‘*Pv‘Po
N
N
iL N
0 i 10’ )
0 100 T,,(°C) 200 L 10 Yee(V) 10

10 H “ July 1969



2N3375
2N 3553
2N 3632

30 _ 7207900 10 7210618

maximum allowable to-{2N3632 cee also 2N3632

Ptot tal power dissipation TT adjacent graph
W) versus mounting base temp || I |
T seealsd 1 (A)F
AN adjacent graph—
I
20 1 .y
‘\
AY
AN
N\
T N
\
N —1

10 R 0 ] iisss

—Pot=Ric* P -y

N |
N
I \\
oLl i w?

0 100 Top°0) 200 10 Vee (V) 102

1 Region of permissible operation under all base-emitter conditions and at all fre-
guencies, including d.c.
I Additional region of operation at f = 1 MHz.

Care must be taken to reduce the d.c. adjustment to region I before removing
the a.c. signal. This may be achieved by an appropriate bias in class A, Bor C.

III Operating during switching off in this region is allowed, provided the transistor
is cut-off with ~VBB < 1.5V and Rgg = 33 €2, Ig <200mA and the transient

energy does not exceed 0.5 m