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DATA HANDBOOK SYSTEM

Our Data Handbook System comprises more than 60 books with specifications on electronic compo-
nents, subassemblies and materials. It is made up of four series of handbooks:

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

The contents of each series are listed on pages iv to viii.

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

When ratings or specifications differ from those published in the preceding edition they are indicated
with arrows in the page margin. Where application information is given it is advisory and does not
form part of the product specification.

Condensed data on the preferred products of Philips Electronic Components and Materials Division is
given in our Preferred Type Range catalogue (issued annually).

Information on current Data Handbooks and on how to obtain a subscription for future issues is
available from any of the Organizations listed on the back cover.
Product specialists are at your service and enquiries will be answered promptly.

February 1984



ELECTRON TUBES (BLUE SERIES)

The blue series of data handbooks comprises:

T1

T2a

T2b

T3

T4

T5

T6

T7

T8

T9

T10

T

T12

T13

T14

-
-
(4]

T16

Tubes for r.f. heating

Transmitting tubes for communications, glass types
Transmitting tubes for communications, ceramic types
Klystrons

Magnetrons for microwave heating

Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes for special applications

Geiger-Miiller tubes
Gas-filled tubes (will not be reprinted)

Colour display systems
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units

Photo and electron multipliers

Plumbicon camera tubes and accessories
Microwave semiconductors and components
Vidicon and Newvicon camera tubes

Image intensifiers

Data collations on these subjects are available now.

infrared detectors
irared detector [ Data Handbooks will be published in 1985.

Dry reed switches |

Monochrome tubes and deflection units

Black and white TV picture tubes, monochrome data graphic display tubes, deflection units

May 1985



SEMICONDUCTORS (RED SERIES)

The red series of data handbooks comprises:

S1

S2a

S2b

S3

S4a

S4b

S5

S6

s7

S8

S9

S10

SN

$12

Diod

Smal?—iignal germanium diodes, small-signal silicon diodes, voltage regulator diodes (< 1,5 W),
voltage reference diodes, tuner diodes, rectifier diodes

Power diodes

Thyristors and triacs

Small-signal transistors

Low-frequency power transistors and hybrid modules

High-voltage and switching power transistors

Field-effect transistors

R.F. power transistors and modules

Surface mounted semiconductors

Devices for optoelectronics

Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared
sensitive devices, photoconductive devices.

Power MOS transistors

Wideband transistors and wideband hybrid {C modules

Microwave semiconductors

Surface acoustic wave devices

August 1985



INTEGRATED CIRCUITS (PURPLE SERIES)

The purple series of data handbooks comprises:

EXISTING SERIES Superseded by:
IC1 Bipolar ICs for radio and audio equipment ICOTN
1C2 Bipolar ICs for video equipment 1C02Na and ICO2Nb
IC3 ICs for digital systems in radio, audio and video equipment ICO1N, ICO2Na and ICO2Nb
ica Digital integrated circuits
CMOS HE4000B family
IC5 Digital integrated circuits — ECL 1CO8N
ECL10000 (GX family), ECL100000 (HX family), dedicated designs
IC6 Professional analogue integrated circuits
IC7 Signetics bipolar memories
IC8 Signetics analogue circuits IC11N
1C9 Signetics TTL logic ICO9N and IC15N
IC10 Signetics Integrated Fuse Logic (1FL) IC13N
1IC11 Microprocessors, microcomputers and peripheral circuitry

vi

June 1985



NEW SERIES

ICOTN

1C02Na

1C02Nb

ICO3N

1C04N

ICO5N

ICO6N

ICO7N

1CO8N

1CO9N

IC10N

IC11IN

IC12N

IC13N

1IC14N

IC15N

Note

Books available in the new series are shown with their date of publication.

Radio, audio and associated systems
Bipolar, MOS

Video and associated systems
Bipolar, MOS
Types MAB8031AH to TDA1524A

Video and associated systems
Bipolar, MOS
Types TDA2501 to TEA1002

Integrated circuits for telephony

HEA4000B logic family
CMOS

HEA4000B logic family — uncased ICs
CMOS

High-speed CMOS; PC54/74HC/HCT/HCU
Logic family

High-speed CMOS; PC54/74HC/HCT/HCU — uncased ICs

Logic famiiy
ECL 10K and 100K logic families
TTL logic series

Memories
MOS, TTL, ECL

Linear LSI

Semi-custom gate arrays & cell libraries
ISL, ECL, CMOS

Semi-custom
Integrated Fuse Logic

Microprocessors, microcontrollers & peripherals
Bipolar, MOS

FAST TTL logic series

(published 1985)

(published 1985)

(published 1985)

(published 1985)

(published 1984)

(published 1985)

(published 1984)

(published 1984)

(published 1985)

(published 1985)

(published 1984)

June 1985
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COMPONENTS AND MATERIALS (GREEN SERIES)

The green series of data handbooks comprises:

C1 Programmable controller modules
PLC modules, PC20 modules

Cc2 Television tuners, coaxial aerial input assemblies, surface acoustic wave filters
Cc3 Loudspeakers

(o7 Ferroxcube potcores, square cores and cross cores

C5 Ferroxcube for power, audio/video and accelerators

C6 Synchronous motors and gearboxes

C7 Variable capacitors

Cc8 Variable mains transformers

c9 Piezoelectric quartz devices

C10  Connectors

c1 Non-linear resistors
Voltage dependent resistors (VDR), light dependent resistors (LDR), negative temperature
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC)

C12  Potentiometers, encoders and switches
C13  Fixed resistors

C14  Electrolytic and solid capacitors

C15  Ceramic capacitors

C16 Permanent magnet materials

C17  Stepping motors and associated electronics
C18  Direct current motors

C19  Piezoelectric ceramics

C20  Wire-wound components for TVs and monitors

C21* Assembilies for industrial use
HNIL FZ/30 series, NORbits 60-, 61-, 90-series, input devices

C22 Film capacitors

* Will be issued in 1985,

viii July 1985
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CATV amplifier modules

SELECTION GUIDE

4

type frequency range | power gain (dB) application page
number MHz at f=50 MHz

BGY61 13,0+ 0,5 461
BGY65 18,56+ 0,5 . 465
BGY6E7 5-200 225+ 05 reverse amplifiers 469
BGY67A 240+05 473
BGY50 i preamplifier 429
BGYS1 40- 300 125204 | [ost amplifier 429
BGY52 A preamplifier 433
BGY53 40-300 164204 | ot amplifier 433
BGY54 ) preamplifier 437
BGY55 40-300 170£04 1 D ost amplifier 437
BGY56 i preamplifier 441
BGY57 40-300 220£06 | st amplifier 441
BGY58 40 - 300 33,0+1,0 line extender 445
BGY58A 40 - 300 34,0+£1,0 line extender 449
BGY59 40 - 300 38,5+1,0 line extender 453
BGY60 40 - 300 335+1,0 interstage amplifier (2x 17 dB) 457
BGD102 40 - 450 18,5+0,5 power doubler 421
BGD104 i 20,0+ 05 amplifiers 421
BGD102E a0 . AR 18,56+0,5 power doubler 425
BGD104E| TV 20,005 | amplifiers 425
BGY70 preamplifier 477
BGY71 40- 450 12504 post amplifier 477
BGY74 preamplifier 481
BGY75 40- 450 170+04 post amplifier 481
BGY78 40 - 450 340+1,0 line extender 485
BGY84 preamplifier 489
BGY85 40-450 170£05 post amplifier 489
BGY84A preamplifier 493
BGvssa | 407450 184204 | ot amplifier 493

All modules normally operate at Vg = 24 V, but are able to withstand supply transients up to 30 V.

August 1985 3



SELECTION GUIDE

HYBRID ICs FOR WIDE-BAND AMPLIFIERS

Vo
(dBuV) ..
minimum values
G (1)
(dtBr) 90 92 94 96 98 100 102 104 106 108 110 112 114 116
10
OM345
12
14 om322 0om323
0oM320 om321 o o
Q 0
16 T
OomM350
18 —@
20
Oom336
22 +—O0—
l ol
$ 24 0oM360
=}
K] ,0M337
= 26 0oM335 O— O
©
g ° OM339 2oms70| ¥
Z 28
oM361 @) @3
30 !
7283427
® 12V types
O 24V types
(1) At —60 dB intermodulation distortion (DIN 45004, par. 6.3: 3-tone).
(2) UHF.
(3) VHF.

Fig. 1 Type/performance in matrix survey.

The matrix survey (Fig. 1) and the tables next page show both the 12 V and 24 V ranges.

Note that the modules are available in the combination of high gain- high output voltage.

4 December 1980



Hybrid ICs for wideband amplifier SELECT|ON GUIDE

12 V supply voltage

Vo(rms) (dBiV)

gain —60dB IMD noise max. VSWR supply | page
type stages (dB) (note 1) figure  typ. values current
min. values (dB) (note 2) (mA)

input output

low OM345 1 12 97 55 2,0 1,4 11,5 547
medium  OM350 2 18 98 6,0 1.6 1,9 18 553
medium  OM360 3 23 105 7,0 1,3 1,5 55 559
output OM361 3 28 105 6,0 1,56 1,7 50 565
high OoM370 3 28 111 7,0 2,3 1,9 105 571
output i

24 V supply voltage

Vo(rms) (dBuV)

gain  —60dB IMD noise  max. VSWR supply | page
type stages (dB) (note 1) figure  typ. values current
min. values (dB) (note 2) (mA)

input  output

1 0M320 2 155 92 56 22 25 33 501
ow OM321 2 155 98 60 25 20 33 507
output
OM335 3 27 98 56 19 32 35 525
, oM322 2 15 103 70 17 17 60 513
medium
oM336 3 2 105 70 14 16 65 531
output
oM339 3 28 105 60 15 15 66 543
high omM323* 2 15 112 90 19 23 100 519
output  OM337* 3 26 113 98 23 18 115 535

* Also available in A-version for external coil and output capacitor.

Notes

1. Measured at —60 dB intermodulation distortion to DIN45004, par.6.3: 3-tone, f = 470 MHz.
2. The typical maximum VSWR occurring in the frequency range 40-860 MHz, for a sample connected
toa 75 line.

August 1985 5
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TYPE NUMBER
SURVEY

.

Wideband transistors
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TYPE NUMBER

CATYV amplifier modules

SURVEY
type frequency range power gain page
MHz dB

BGD102 40 - 450 185+ 0,5 421
BGD102E 40 - 450 18,5+ 0,5 425
BGD104 40 - 450 20,0+ 0,5 421
BGD104E 40 - 450 20,0+ 0,5 425
BGY50 40 - 300 125+0,4 429
BGY51 40 - 300 12,5+0,4 429
BGY52 40 - 300 16,4+ 0,4 433
BGY53 40 - 300 16,4 £ 0,4 433
BGY54 40 - 300 17,0+0,4 437
BGY55 40 - 300 17,0+ 0,4 437
BGY56 40 - 300 22,0+0,6 441
BGY57 40 - 300 22,0+ 0,6 aa
BGY58 40 - 300 33,0+1,0 445
BGY58A 40- 330 340+1,0 449
BGY59 40 - 300 385+1,0 453
BGY60 40 - 300 335+1,0 457
BGY61 5-200 13,0+ 0,5 461
BGY65 5-200 18505 465
BGY67 5-200 225+0,5 469
BGY67A 5- 200 240+0,5 473
BGY70 40 - 450 12,5+0,4 477
BGY71 40 - 450 125+0,4 477
BGY74 40 - 450 17,0t 0,4 481
BGY75 40 - 450 17,0+ 0,4 481
BGY78 40 - 450 340+ 1,0 485
BGY84 40- 450 17,0+ 0,5 489
BGY84A 40 - 450 18,4 £ 0,4 493
BGY85 40 - 450 17,0+ 0,56 489
BGYS85A 40 - 450 18,4+ 0,4 493
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Hybrid wideband amplifiers TYPE NUMBER

SURVEY
type frequency range transducer output voltage supply page
gain atdj,, = —60dB voltage
MHz dB dBuV \%
OM320 40 - 860 15,5 =92 24 501
OM321 40 - 860 15,5 =98 24 507
0OmM322 40 - 860 15 =103 24 513
0oM323 40 - 860 15 =112 24 519
OM323A 40 - 860 15 =112 24 519
OM335 40 - 860 27 =098 24 525
OM336 40 - 860 22 =105 24 531
0om337 40 - 860 26 =113 24 535
OM337A 40 - 860 26 =113 24 535
OM339 40 - 860 28 =105 24 543
OM345 40 - 860 12 =97 12 547
OM350 40 - 860 18 =98 12 553
OM360 40 - 860 23 =105 12 559
OM361 40 - 860 28 =105 12 565
OM370 40 - 860 28 =111 12 571

August 1985 1
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TYPE
DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE
FOR SEMICONDUCTOR DEVICES

This type designation code applies to discrete semiconductor devices — as opposed to integrated
circuits —, multiples of such devices and semiconductor chips.

"‘Although not all type numbers accord with the Pro Electron system, the following explanation is given
for the ones that do.”

A basic type number consists of:
TWO LETTERS FOLLOWED BY A SERIAL NUMBER
FIRST LETTER

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

. GERMANIUM or other material with band gap of 0,6 to 1,0 eV.

SILICON or other material with band gap of 1,0to 1,3 eV.
GALLIUM-ARSENIDE or other material with band gap of 1,3 eV or more.
COMPOUND MATERIALS (e.g. Cadmium-Sulphide).

FODP

SECOND LETTER
The second letter indicates the function for which the device is primarily designed.

DIODE; signal, low power

DIODE; variable capacitance

TRANSISTOR; low power, audio frequency (Ryh j-mb > 15 K/W)

. TRANSISTOR; power, audio frequency (R j-mb < 15K/W)

DIODE; tunnel

TRANSISTOR; low power, high frequency (Rth j-mb > 15 K/W)

MULTIPLE OF DISSIMILAR DEVICES — MISCELLANEOUS; e.g. oscillator
DIODE; magnetic sensitive

TRANSISTOR; power, high frequency (Rh j.mb < 15 K/W)

PHOTO-COUPLER

RADIATION DETECTOR; e.g. high sensitivity phototransistor

RADIATION GENERATOR; e.g. light-emitting diode (LED)

CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (Rgp, j.mp > 15 K/W)
TRANSISTOR; low power, switching (Rth j.mp > 15 K/W)

CONTROL AND SWITCHING DEVICE; e.g. thyristor, power (Ryp i-mb < 15 K/W)
TRANSISTOR; power, switching (R j.mb < 15 K/W)

DIODE: multiplier, e.g. varactor, step recovery

DIODE; rectifying, booster

DIODE; voltage reference or regulator (transient suppressor diode, with third letter W)

NXXCH¥IPPZrIemmoowp
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TYPE

DESIGNATION

SERIAL NUMBER .

Three figures, running from 100 to 999, for devices primarily intended for consumer equipment.*
One letter (Z, Y, X, etc.) and two figures, running from 10 to 99, for devices primarily intended for
industrial/professional equipment.*

This letter has no fixed meaning except W, which is used for transient suppressor diodes.

VERSION LETTER

It indicates a minor variant of the basic type either electrically or mechanically. The letter never has a
fixed meaning, except letter R, indicating reverse voltage, e.g. collector to case or anode to stud.

SUFFIX

Sub-classification can be used for devices supplied in a wide range of variants called associated types.
Following sub-coding suffixes are in use:

1. VOLTAGE REFERENCE and VOLTAGE REGULATOR DIODES: ONE LETTER and ONE
NUMBER
The LETTER indicates the nominal tolerance of the Zener (regulation, working or reference) voltage
A. 1% (according to IEC 63: series E96) X
B. 2% (according to IEC 63: series E48)
C. 5% (according to |EC 63: series E24)
D. 10% (according to IEC 63: series E12)
E. 20% (according to IEC 63: series E6)
The number denotes the typical operating (Zener) voltage related to the nominal current.rating for
the whole range.
The letter V' is used instead of the decimal point.

2. TRANSIENT SUPPRESSOR DIODES: ONE NUMBER
The NUMBER indicates the maximum recommended continuous reversed (stand-off) voltage VR. The
letter ‘V' is used as above.

3. CONVENTIONAL and CONTROLLED AVALANCHE RECTIFIER DIODES and THYRISTORS:
ONE NUMBER
“The NUMBER indicates the rated maximum repetitive peak reverse voltage (VRRMm) or the rated
repetitive peak off-state voltage (VpRp ). whichever is the lower. Reversed polarity is indicated by
letter R, immediately after the number.

4. RADIATION DETECTORS: ONE NUMBER, preceded by a hyphen (—)
The NUMBER indicates the depletion layer in um. The resolution is indicated by a version LETTER.

5. ARRAY OF RADIATION DETECTORS and GENERATORS: ONE NUMBER, preceded by a stroke
(.
The NUMBER indicates how many basic devices are assembled into the array.

* When these serial numbers are exhausted the serial number for consumer types may be extended to
four figures, and that for industrial types to three figures.
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RATING
SYSTEMS

RATING SYSTEMS

The rating systems described are those recommended by the International Electrotechnical Commission
(1EC) in its Publication 134.

DEFINITIONS OF TERMS USED
Electronic device. An electronic tube or valve, transistor or other semiconductor device.

Note
This definition excludes inductors, capacitors, resistors and similar components.

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

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 are directly related to the application.

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

Note
Limiting conditions may be either maxima or minima.

Rating system. The set of principles upon which ratings are established and which determine their
interpretation.

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

ABSOLUTE MAXIMUM RATING SYSTEM

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

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

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

May 1983
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RATING
SYSTEMS

DESIGN MAXIMUM RATING SYSTEM

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

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

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

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 exceed-
ed under normal conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device

in average applications, taking responsibility for normal changes in operating conditions due to rated
supply voltage variation, equipment component variation, equipment control adjustment, load variation,
signal variation, environmental conditions, and variations in the characteristics of all electronic devices.

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

May 1983



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 J As second subscript: Non-repetitive (not for FETS)
\ As third subscript: Short circuit between the terminal not mentioned
and the reference terminal
X, x Specified circuit
Z,z Replaces R to indicate the actual working voltage, current or power

of voltage reference and voltage regulator diodes.

Note : No additional subscript is used for d.c. values.
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LETTER SYMBOLS ' }

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

b) instantaneous total values
Example ig

c) average total values
Example IB(AV)

d) peak total values
‘ Example Igpng

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 i},

b) root-mean-square values
Example Ip(rms)

c) peak values
Example Iy,

d) average values
Example Ip(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, i, ip. Iy,

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 termina]) the subscript R or r
should be used.

Examples: Ig, IR, iF, If(rms)
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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
indicates the 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., v._, v, V
Ples: Ypp' YBE' “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’ VR’ Ve Vrm

Subscripts for supply voltages or supply currents

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

X stV
Examples e’ IEE

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

Example : Vocog

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: 1B = continuous (d.c.) current flowing

into the second base terminal

2

\% . = continuous (d.c.) voltage between
B2-E .
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

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

Ic
(no signal)

Lt

LETTER SYMBOLS FOR ELECTRICAL PARAMETERS

time 7265988

Definition

For the purpose of this Publication, the term "electrical parameter’ applies to four-
pole matrix parameters, elements of clectrical 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,x = reactance; imaginary part of an impedance
Y,y = admittance;

Z,z = impedance;
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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
1,1i(or 1} = input

L,1 = load

O, 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

Z = R +jX = small-signal value of the external impedance
e e e

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

h

Examples: hFE’ yRE' fo
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LETTER SYMBOLS J ’

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_ )
i 11
h™ (or h.,)
h (or h
hf ( h21)
L orhp,
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 h2]e)’ 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-
Ty parts exist, these may be used.

Examples: Zi = Ri + le.
Ve = Bte * bee
If such symbols do not exist or if they are not suitable, the following notation shall be
used:
Examples: Re (hib) etc. for the real part of hib

Im (hih) cte. for the imaginary part of hib

24 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 aj, bl’ as and b2.

+—4a;

—b 2

nsi 2z
Vs?
7265646.1
Vi1 Vi2
a1 = ag =

VZo VZg 1)
b _Vrl by = V2
1”4 27T
Zo Zg

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

connected.
Vi = incident voltage

Vi = reflected (generated) voltage

The four -pole equations for s-parameters are:
bl = 87114] + s812a9

by = s9712) + 89989

Using the subscripts i for 11, r for 12, f for 21 and o for 22, it follows that:

by
Si:sll”;_l ag =0
by
Sr 12:;'2‘ ap =0
by
Sf:SZI::;l_ az:()
by
S0352225 a; =0

1) The squares of these quantities have the dimension of power.
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S-PARAMETERS ll

The s-parameters can be named and expressed as follows:

Sj T sy 7 Input reflection coefficient.
The complex ratio of the reflected wave and the incident wave at the input,
under the conditions Zy=Zyand Vg = 0.

S = 819 = Reverse transmission coefficient.
The complex ratio of the generated wave at the input and the incident wave at
the output, under the conditions Zg = ZO and Vsl =0.

Forward transmission coefficient,
The complex ratio of the generated wave at the output and the incident wave at
the input, under the conditions Z) =Zyand V5 =0

w
iy

0]
N
—

Sy © 899 = 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.
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TAPE

TO-92

MECHANICAL DATA
Fig. 1 (see table below).

VARIANT TRANSISTORS ON TAPE

[~ P ‘*‘

Dimensions in mm

oy T
||

. A= ip) Ah 4 e-Ah
I — |
A i
4 /
) }
H, T o W,
y T LI ) L) 5
o i i P11 ¥
i II L- H B L Lo o } W, W, T M
R N ) E (S |
- . @4 AN N - 3%_ w
I l . |
! ‘ ' et
Fy F2 -+ Do l= 7275998.2 !
> - -l et
> P2 14—
- PO ]
Specifications
Item Symbol - Remarks
min. nom. | max. |tol.
Body width A4 4,0 48
Body height A 4.8 5,2
Body thickness T 3,9 4,2
Pitch of component P 12,7 1
Feed hole pitch Po - 12,7 +0,3 Cumulative pitch error
1,0 mm/20 pitch
Feed hole centre to To be measured at
component centre P2 6,35 £04 bottom of clinch
+
Distance between outer leads F 5,08 _g'g
Component alignment Ah 0 1 At top of body
Tape width w 18 +05
Hold-down tape width Wo 6 +0,2
- +0,7
Hole position W1 9 —05
Holid-down tape position Wo 0,5 +0,2
Lead wire clinch height Ho 16 +05
Component height Hiq 32,25
Length of snipped leads L 11,0
Feed hole diameter Do 4 +0,2
Total tape thickness t 1,2 t1 0,3-0,6
. +0,4
Lead-to-lead distance F1.F2 2,54 —0
Clinch height Ho 3
Pull-out force (p) 6N
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TAPE

PACKING
The transistors are supplied on tape in boxes (ammopack) or on reels. The number per reel is 1600 and

per ammobox 2000*.

round or octogonal

- <55 max '/
215
min
2360 1_[]
max 7]

- < 55 max

0350 n
max 7

7 M backing label

} : ! R detail A
o 0 O O
5

f 7286091.1A

direction of unreeling —»

Fig. 2 Dimensions (in mm) of reel and box.

DROPOUTS
A maximum of 0,5% of the specified number of transistors in each packing may be missing. Up to 3

consecutive components may be missing provided the gap is followed by 6 consecutive components.
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TO-92 variant transistors on tape ’ TAPE

TAPE SPLICING

Slice the carrier tape on the back and/or front so that the feed hole pitch (P,) is maintained (see Fig. 3).

]

O O] 0i0 |0 ©

7286090

30 min

Fig. 3 Jointing tape with splicing patch.

The ammobox has 80 layers of 25 transistors each.

Each layer contains 25 transistors plus one empty position in order to fold the layer correctly.
The ammobox is accessibie from both sides enabiing the user to choose between ““normai’’
(see Fig. 2) and “‘reverse’’ tape.

April 1984
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SOLDERING
RECOMMENDATIONS

- SOLDERING RECOMMENDATIONS SOT-37 AND SOT-103

Transistors in SOT-37 and SOT-103 envelopes may be mounted with leads flat (Fig. 1) or bent (Figs2and 3).
Different soldering procedures apply for the different styles of mounting.

FLAT-LEAD MOUNTING

Soldering by hand e N printed

Avoid putting any force on the leads during f/ 7 d F/ 7 /j/’g“'widt
or just after soldering. 7258790 2 oar
Solder the three leads one at a time, not Fig. 1

simultaneously. Solder temperature max. 300 °C
Proceed from one lead to the adjacent lead, not Soldering time max. 5s

to the opposite one. Solder-to-case distance  min. 2 mm

BENT-LEAD MOUNTING

If leads are bent, all three may be soldered

simultaneously if desired. j:‘l printed

% cireuit
board

72587911

Fig. 2
Solder temperature max. 300 °C
Soldering time max. 10s
DIP OR WAVE SOLDERING
When dip or wave soldering, the maximum
allowable temperature of the solder is 260 OC.
This temperature must not be in contact with “.—.{ ™ h\ printed
the joint for more than 5 seconds. The total ? i [ i j _circuit
contact time of successive solder waves must T ~—— board
not exceed 5 seconds. The device may be TR
mounted up to the lead projections, but the Fig. 3
temperature of the body must not exceed the Solder temperature max. 260°C
specified storage maximum. Soldering time max. 5s
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SOT-48
SOT-122

RECOMMENDATIONS FOR MOUNTING
%" CAPSTAN ENVELOPES

A brass nut is supplied with each transistor for securing it to a heatsink.
Screw thread, diameter and nuts:

\ maximum diameter ,

stud diameter thread of threaded stud nut thickness
3,5 mm SOT-48
%" - - 4,14 ’
Ya 8-32UNC-2A(B) ,14 mm 5.0 mm SOT-122

To ensure optimum heat transfer and to avoid damage to the threaded stud of the transistor the
following recommendations should be observed:

1. Diameter of the mounting hole in the heatsink 4,15 + 0,05; —0 mm (max. 4,2 mm).
2. Heatsink surfaces at the mounting hole to be flat, parallel, and free of burrs or oxydation.
3. Torque on nut: minimum 0,75 Nm (7,5 kgecm), maximum 0,85 Nm (8,5 kgecm).

4. Recommended distance from the top surface of the heatsink to surface of printed-circuit board:
2,9+0; -0,2 mm.

Tension in the transistor leads sets the limit on spacing between heatsink and printed-circuit board; in
general, the leads can withstand more pull in the downward direction than in the upward direction.

Solder the leads to the connection pads with resin-cored tin-lead solder, using an iron of normal
temperature. Soldering iron temperatures as high as 350 OC are safely tolerable; 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 ©C; 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 with tap water.

April 1981
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DEVICE DATA

Wideband transistors






BF689K

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a TO-92 envelope intended for application as an amplifier or oscillator in the

v.h.f. and u.h.f. range.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (d.c.)

Total power dissipation up to Tamp = 60 ©C

D.C. current gain
Ic= 2mA;Vgg=5V
Ic=20mA;Vcg=5V
Transition frequency at f = 500 MHz
Ic=15mA;Vcg=5V

VeBo max. 25 V
Veceo  max. 15 V
Ic max. 25 mA
Piot max. 360 mwW
h > 20

FE 35 to 70

fr typ. 1,8 GHz

MECHANICAL DATA

Fig. 1 T0O-Q2 variant
~ig. a

varia
T wUe Variant,

Dimensions in mm

3
' 0,40
2 X 1 f min
A\ ;
1
< 52max —»t¢——— 12 T7min ——————»
L — |L ji 0,49
" * max
— 1)
g 1]
] 7270994.2
|
diameter within 2,5max ’
is uncontrolled - -
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BF689K

RATINGS

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

Collector-base voltage (open emitter)

Collector-emitter voltage
RBg =< 50Q
Ig=0
Emitter-base voltage (open collector)

Collector current
average
peak value; ton <1 us

Total power dissipation up to Tamp = 60 °C
Junction temperature

Storage temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector cut-off current
Veg=15V;lg=0

Emitter cut-off current
VEg=2V;Ic=0

Saturation voltages
Ic=25mA;Ig=125mA

D.C. current gain
Ic= 2mA;Vcg=5V
Ic=20mA;Vcg =5V

Transition frequency at f = 500 MHz
Ic=15mA; Veg=5V

Feedback capacitance
Ic=2mA;Veg=5V

Noise figure at f = 100 MHz
lc=2mA;Vgg=5V; Rg=60

Noise figure at f = 200 MHz
Ic=2mA;Veg=5V;Rg=60

Power gain at f = 100 MHz
Ic=2mA;Vcg =5V; Rg=60Q; R =2k

Power gain at f = 200 MHz
Ic=2mA; Vg =5V; Rg=60; R =920

VcBo
VCER
VCEO
VEBO
lcav
Icm

Ptot

Tj

Tstg

Rth j-a

lcBO
lEBO

VCEsat
VBEsat

hFE

Gp

Gp

max. 25
max 25
max 15
max 3,5
max 25
max 50
max. 360
max 150
—55 to +150
max. 250
max. 50
max. 1
max. 1
max. 1
min. 20
35 to 70
typ. 1.8
typ. 11
typ. 4
typ. 3
typ. 16
typ. 16

mA
mA

mW
oC
oC

K/W

nA

uA

GHz

pF

dB

dB

dB

dB

36
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BF763

H.F. SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a TO-92 envelope. It is primarily intended for use in H.F. amplifiers and u.h.f.

oscillators.

QUICK REFERENCE DATA

Collector-emitter breakdown voltage V(BR)CEO max. 15V
Collector-base breakdown voltage V(BR)CBO max. 25V
Collector current (d.c.) Ic max. 25 mA
Total power dissipation
up to Tamp = 25 °C Ptot max. 500 mW
Junction temperature T; max. 150 ©C
D.C. current gain .
- . - min. 25
Ic=5mA;Vcg=10V hrg max. 250
Transition frequency at f= 100 MHz
lc=56mA;Vcg=10V fr typ. 1,8 GHz
Noise figure at R = 60 2
Ic=5mA;Vcg=10V; =800 MHz F typ. 5 dB
Fig. 1 TO-92var. Dimensions in mm
1
3
! - 040
min
A
<— 5,2max 12,7min
— ] ‘o,as
Bl + max
—e - |
- |
1 7270994.2
diameter within 2,5max [
| -

is uncontrolled

March 1985
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BF763

RATINGS

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

Collector-emitter voltage
Collector-base voltage
Collector current (d.c.)

Total power dissipation
up to Tamp = 25 °C

Junction temperature
Storage temperature

THERMAL RESISTANCE
From junction to ambient

CHARACTERISTICS

Collector-emitter breakdown voltage
Ic=1mA;Ig=0

Collector-base breakdown voltage
Ic=10mA;Ig=0

Collector cut-off current
lg=0;Vgg=10V

D.C. current gain
Ic=5mA;Veg=10V

Collector-emitter saturation voltage
Ic=10mA;ig=1mA

Transition frequency at f = 100 MHz
Ic=5mA;Vcg=10V

Noise figure at R = 60
Ic=5mA;Vgg =10V, f=800 MHz

VcEo
VcBo
Ic

Ptot
Tj
TS

Rthj-a

V(BR)CEO
V(BR)CBO
IcBo

hFE

VCEsat
fr

F

max.
max.

max.

max.

max.

15 V
25 V
25 mA

500 mw
150 °C

—65 to + 150 °C

max.

max.

max.

min,

max.

typ.

typ.

250 K/W

15 V

25 V

50 nA

25
250

05V

1,8 GHz

5 dB

38
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BFG23

SILICON WIDEBAND TRANSISTOR

Silicon-epitaxial p-n-p transistor in a four-lead dual emitter plastic envelope (SOT-103). This device is
designed for application in linear wideband amplifiers up to 2 GHz.

QUICK REFEREN

CE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)

Collector current (d.c.)

Total power dissipation up to Tamp = 60 °C

Junction temperature

Transition frequency at f = 500 MHz

—-lc=30mA; -Vgg =5V
Feedback capacitance at f = 1 MHz
—-lc=0;-Vgg=10V

Noise figure at optimum source impedance
—lgc=30mA; -Vcg =8V, f=800 MHz

max.
max.
max.
max.
max.

typ.

typ.

typ.

15
12
35
180
150

5

0,8

3,7

Vv

\Y,
mA
mW
oC

GHz

pF

dB

MECHANICAL DATA

Fig. 1 SOT-103.

- |

—

-2, 7max

t—0,24 max

-1,2 max

-

0,7max
-

<+— 6 8max—

Dimensions in mm

17, min

7Z275914A

May 1985
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BFG23

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Collector current
d.c.
peak value; f > 1 MHz

Total power dissipation up to Tagmp = 60 °C
Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient (free air) mounted
on a fibre-glass print (see Fig. 2)

25

7293406

CHARACTERISTICS

Tj = 25 OC unless otherwise specified

Collector cut-off current
lg=0;-Vcp=5V

D.C. current gain *
—Ilc=30mA; -Vcg =5V

Transition frequency at f = 500 MHz *
—lc=30mA; -Vcg=5V

Noise figure at optimum source impedance and
—VCE =8 V;f=800 MHz; Tagmp = 25 °C
at—Ig= 4mA
at —Ic=30mA

* Measured under pulse conditions.

-VecBo max. 15 V
—-VCEO max. 12V
—VEBO max. 20V
—lc max. 35 mA
—-lcm max. 50 mA
PtOt max. 180 mwW
Tstg —65 to +150 °C
Tj max. 150 °C
Rth j-a 500 K/W

Fig. 2 Requirements for fibre-glass print (dimensi-
ons in mm). Single-sided 35 um Cu-clad epoxy
fibre-glass print, thickness 1,5 mm. Tracks are
fully tin-lead plated. Shaded area is Cu.

—-IcBO max. 50 nA

hfFg min. 20

fT typ. 5,0 GHz

F typ. 2,3 dB
typ. 3,7 dB

40
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Silicon planar transistor

BFG23

Collector capacitance at f = 1 MHz

IE=ig=0;,-VcB=5V Ce
Emitter capacitance at f = 1 MHz
Ic=ic=0;,-VEg=05V Ce
Feedback capacitance at f = 1 MHz
Ic=0; -Vcg=10V Cre
Maximum unilateral power gain at Tamp = 25 °C
Isfel?

G (indB) =10 lo
oM 1= Tsie1 21 11— Ts0e ! *]

—lc=30mA; Vcg =5 V; f =800 MHz G

—Ic=30mA;Vce=5V;f= 2GHz UM
Intermodulation distortion (see Fig. 3)

—-lc=30mA; -VCg=8V;RL=75Q;

VSWR < 2; Tamp = 25 °C

Vp = Vo =400 mV at fj = 795,25 MHz

Vq=Vo—6dB at fq =803,25 MHz
Vr =Vo—6dB at fy =805,25 MHz
measured at f(p+q_r) =793,25 MHz dim

Second harmonic distortion (see Fig. 3)
—lc=30mA; -VCe=8V;RL=75%Q;
VSWR < 2; Tamb = 25 0C
Vp = Vo =60 mV at fp = 250 MHz
Vq =V =60 mV at fq = 560 MHz

measured at f(p+q) = 810 MHz do
1,5nF

16nF = +Vee

+Vee =
7 10kQ
L2
1nF
L1 270Q —o 750

1nF

750 o—}

1.5 0,68

pF J; pF
7 71293448

typ.

typ.

typ.

typ.
typ.

typ.

typ.

1,35

1,8

08

14,5
6,5

-50

Fig. 3 Intermodulation distortion and second harmonic distortion MATV test circuit.

L1 = L3 =5 uH micro-choke
L2 = 3 turns Cu wire (0,4 mm), internal diameter 3 mm, winding pitch 1 mm

pF
pF

pF

dB
dB

dB

dB
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BFG23

s-parameters (common emitter) at VCg =5V

r'r? A I\;HZ Sie sfe Sre Soe gé’l M
40 | 0,54/ —29,50 12,28/168,40 0,02/ 78,60 0,97/ —11,80 36,1

100 | 0,56/ —64,90 11,14/149,90 0,04/ 65,30 0,89/ —27,20 29,3

200 | 0,61/—103,7° 8,87/130,00 0,07/ 50,00 0,73/ —44,80 24,3

5 500 | 0,65/—154,8° 4,54/ 97,40 0,09/ 34,60 0,42/ —69,90 16,4
800 | 0,66/—171,6° 3,06/ 82,90 0,10/ 34,40 0,41/ -80,10 13,0

1000 | 0,68/—-179,6° 2,51/ 73,40 0,11/ 34,20 0,42/ —89,70 11,6

2000 | 0,67/ 144,3° 1,28/ 49,70 0,15/ 49,50 0,29/-115,80 5,1

40 | 0,31/ —53,6° 17,95/165,00 0,01/ 76,20 0,95/ —16,10 35,6

100 | 0,43/ —-98,50 15,36/144,00 0,03/ 61,90 0,82/ —36,20 29,5

200 | 0,56/-131,6° 11,30/123,00 0,05/ 49,00 0,63/ —57,40 24,9

10 500 | 0,65/—169,00 5,25/ 94,10 0,07/ 43,50 0,33/ —86,70 17,3
800 | 0,66/ 178,80 3,49/ 81,70 0,08/ 46,80 0,33/ —95,00 13,8

1000 | 0,67/ 172,70 2,81/ 72,70 0,09/ 47,60 0,35/-104,40 12,1

2000 | 0,67/ 140,00 1,47/ 51,50 0,15/ 58,50 0,22/-133,40 6,2

40 | 0,21/-116,70 22,60/162,00 0,01/ 73,90 0,91/ -20,10 35,1

100 | 0,42/-134,00 18,46/138,90 0,02/ 61,20 0,75/ —44,00 29,8

200 | 0,57/—154,20 12,68/118,00 0,03/ 52,40 0,55/ —67,80 25,3

20 500 | 0,66/—178,3° 5,75/ 92,10 0,05/ 54,50 0,29/-101,8° 18,0
800 | 0,66/ 173,00 3,77/ 79,90 0,07/ 57,80 0,29/-108,30 14,4

1000 | 0,66/ 168,70 3,00/ 72,00 0,09/ 57,60 0,31/-116,7° 12,5

2000 | 0,68/ 137,50 1,56/ 52,10 0,16/ 63,80 0,20/-150,20 6,8

40 | 0,29/-147,10 23,95/161,00 0,01/ 72,20 0,88/ —21,80 34,6

100 | 0,47/-151,70 19,33/137,40 0,02/ 62,00 0,72/ —-47,20 29,9

200 | 0,59/-162,6° 12,97/116,40 0,03/ 56,10 0,51/ -72,00 25,4

30 500 | 0,68/ 177,70 5,74/ 91,30 0,05/ 60,10 0,27/-107,90 18,2
800 | 0,66/ 170,00 3,77/ 79,30 0,07/ 62,50 0,27/-113,20 14,4

1000 | 0,67/ 166,6° 3,00/ 71,60 0,08/ 61,80 0,30/-121,10 12,5

2000 | 0,70/ 136,5° 1,66/ 52,00 0,16/ 65,90 0,20/-156,20 6,9
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Silicon planar transistor BFG23

30 \ 7294122 6 7294119
Gum fr
(dB) i (GHz)

20 4

)4
N /
10 \ 2
oL 5 0
4 30 40
10 10 f(MHz) 10 ° 10 20 Ic (mA)

Fig.4 VCe=5V; Ic=30mA; Tagmb = 25 °C.

2'0 7294120
CC
(pF)
18
N
N
16 N
~
1,4 ™
' '\\._
1,2
1,0
0 2 4 veg(v) 6

Fig.6 Ig=ig=0;f=1 MHz;TJ'=25°C.

5

Fig. 5 Vgg =5 V;f =500 MHz; Tamp = 25 °C.

7294118
50

hre

40

30

20

—Ic (mA)
Fig. 7.

7294121

F

(dB)

o]

0 10

20 _ig(ma) 30

Fig. 8 VCE =8 V; f =800 MHz; Zg = opt.; Tamp = 25 ©C.
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BFG23

30 l7294123
Bs F=4,5dB
1mS)20 ;' \

4,0

0 /A% \3?’5\ \

(e ) )
0 °23

N/ /]
-10

o~
-20 AN /]

\—/

_300 20 40 o (ms) 60

Fig.9 VCe=8V;Ic=4 mA;f=2800 MHz.

7294124
40
Bg ] \
(mS) /‘
20 L ™
7
) \3,7 14,0/4,5 50 |[55 [JF=6,00B
~—
\\_// .
Tt
-20 |
—40
0 20 40 60 80
Gg (mS)

Fig. 10 VCg =8 V;Ic =30 mA; f = 800 MHz.
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BFG32

SILICON PLANAR TRANSISTOR

Silicon-epitaxial p-n-p transistor in a four-lead dual emitter plastic envelope (SOT-103). The device is
designed for application in linear wideband amplifiers up to 2 GHz.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VcBO max. 20 V
Collector-emitter voltage (open base) -VCEO max. 15 V
Collector current (d.c.) —lIc max. 75 mA
Total power dissipation up to Tamp = 70 °C Ptot max. 700 mW
Junction temperature Tj max. 176 °oC
Transition frequency at f = 500 MHz

—lg=50mA; -Vcg=10V fT typ. 4,5 GHz
Feedback capacitance at f = 1 MHz '

—Ig=0;,-Vcg=10V Cre typ. 1,4 pF
Noise figure at optimum source impedance

—lc =50 mA; —VCg =10 V; f = 800 MHz F typ. 4,3 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-103.

e
—»/|«——0,24 max <+—— 68max —»
- |e12max 17,4 min
—12,7maxie— 7275914A
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BFG32

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) -VcBO max. 20 Vv
Collector-emitter voltage (open base) -VCEO max. 15V
Emitter-base voltage (open collector) -VEBO max. 30V
Collector current

d.c. —lIc max. 75 mA

peak value; > 1 MHz —lcm max. 150 mA
Total power dissipation up to Tamp = 70 ©C

mounted on print (see Fig. 2) Ptot max. 700 mw
Storage temperature Tstg —65 to +175 °C
Junction temperature Tj max. 175 oC

THERMAL RESISTANCE

From junction to ambient (free air) mounted Rth ja 150 K/W
on a fibre-glass print (see Fig. 2) Rth j-c 75 K/W

Fig. 2 Requirements for fibre-glass print (dimensions in

. mm). Single-sided 35 um Cu-clad epoxy fibre-glass print,
2283262 thickness 1,5 mm. Tracks are fully tin-lead plated. Shaded
area is Cu.

Ll

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

lg=0;,-VvVcg=10V —-1CBO max. 100 nA
D.C. current gain *

—ig=50mA; -VCcg=10V hFE min. 20
Transition frequency at f = 500 MHz *

—lc =50 mA; -VCe=10V fT typ. 4,5 GHz
Noise figure at optimum source impedance and

—lc=50mA; =Vcg =10 V; f = 800 MHz; Tamp = 25 °C F typ. 43 dB

* Measured under pulse conditions
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Silicon planar transistor BFG32

Collector capacitance at f = 1 MHz

lg=ig=0;,-Vc=10V Cc typ. 2,0 pF
Emitter capacitance at f =1 MHz

Ic=ic=0;,-VEB=0,5V Ce typ. 5,0 pF
Feedback capacitance at f = 1 MHz

Ilc=0;-Vce=10V Cre typ. 1,4 pF
Maximum unilateral power gain at Tamp = 25 °C

I'sfe
[1=Isiel2] [1—Isge!*]
—lg=50mA; —=Vcg =10 V; f = 800 MHz G typ. 13,0 dB
—lc=50mA; -VCE=10V;f= 2GHz um typ. 6,0 dB

Intermodulation distortion (see Fig. 3)
—lgc=70mA; -Vcg=10V;RL=75%Q;
VSWR < 2; Tamp = 26 °C

Vp = Vo =500 mV at f, = 795,25 MHz

l 2

Gum=10log

Vq=Vo—6dB at fq = 803,25 MHz
Vr =Vo—6dB at f, =805,25 MHz
measured at f(p+q—r) = 793,25 MHz dim typ. —60 dB

Second harmonic distortion (see Fig. 3)
—lc=70mA; -VCce=10V; R =75Q;
VSWR < 2; Tamp = 256 °C

Vp = Vo =150 mV at f, = 250 MHz

Vg = Vo =180 mV at fq = E60 MHz
measured at f(p+q) = 810 MHz do typ. —50 dB

750 }

!

Fig. 3 Intermodulation distortion and second harmonic distortion test circuit.

7293447

L1 = L3 =5 uH micro-choke
L2 =1,5 turns Cu wire (0,4 mm), internal diameter 3 mm, winding pitch 1 mm
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BFG32

s-parameters (common emitter) at Vg = 10 V

'"?A Ner Sie Sfe Sre Soe (?BUM
40 | 0,75/ —42,7° 13,76/159,70 0,03/ 70,90 0,93/ —20,10 35,4

100 | 0,74/ —90,70 10,76/133,3° 0,06/ 49,20 0,74/ —41,90 27,5

200 | 0,75/—-128,80 6,95/112,10 0,08/ 33,6° 0,62/ —59,20 21,8

5 500 | 0,74/-167,7° 2,99/ 83,60 0,09/ 25,10 0,32/ —79,50 13,4
800 | 0,74/-178,70 2,01/ 69,00 0,10/ 26,80 0,37/ —89,30 10,1

1000 | 0,74/-172,20 1,62/ 59,30 0,11/ 27,70 0,41/ —99,60 8,4

2000 | 0,76/ 139,80 0,80/ 33,30 0,14/ 47,50 0,40/-139,10 26

40 | 0,61/ —63,4° 22,06/153,00 0,03/ 65,70 0,88/ —30,70 35,3

100 | 0,67/-115,60 15,20/124,90 0,05/ 44,30 0,62/ —61,20 28,4

200 | 0,73/-146,7° 8,95/106,0° 0,06/ 34,00 0,41/ —85,10 23,1

10 500 | 0,74/-176,10 3,76/ 83,30 0,07/ 36,20 0,25/-117,20 15,3
800 | 0,73/ 173,20 2,46/ 70,60 0,09/ 40,50 0,28/-119,40 11,5

1000 | 0,73/ 168,5° 1,95/ 62,10 0,10/ 41,80 0,33/-126,00 9,6

2000 | 0,75/ 137,40 1,01/ 38,20 0,16/ 53,30 0,31/-159,40 4.1

40 | 0,50/ —93,50 30,50/146,00 0,02/ 60,60 0,81/ —43,20 35,6

100 | 0,66/—138,40 18,73/118,40 0,03/ 42,70 0,53/ —82,00 29,4

200 | 0,72/-160,8° 10,50/101,80 0,04/ 38,90 0,38/-111,90 24,3

20 500 | 0,74/ 178,50 4,30/ 83,30 0,06/ 48,90 0,28/—-148,30 16,5
800 | 0,73/ 168,90 2,78/ 71,60 0,08/ 52,50 0,30/-147,70 12,6

1000 | 0,73/ 165,20 2,22/ 63,30 0,09/ 52,30 0,54/—150,60 10,7

2000 | 0,75/ 135,50 1,16/ 42,20 0,17/ 57,50 0,30/ 176,90 53

40 | 0,48/-111,80 34,57/142,50 0,02/ 58,60 0,76/ —50,30 35,7

100 | 0,67/—148,20 20,08/115,30 0,03/ 43,80 0,50/ —93,20 29,9

200 | 0,73/-166,20 10,99/ 99,90 0,03/ 43,70 0,38/—124,10 24,8

30 500 | 0,74/ 175,80 4,50/ 83,20 0,05/ 55,40 0,32/-158,20 17,0
800 | 0,73/ 168,40 2,08/ 72,10 0,08/ 57,7© 0,32/-157,90 13,0

1000 | 0,73/ 164,30 2,32/ 64,20 0,09/ 56,60 0,35/—159,80 11,2

2000 | 0,75/ 134,80 1,21/ 44,00 0,17/ 59,20 0,32/ 167,50 5,8

40 | 0,49/-131,20 38,80/139,8° 0,01/ 57,10 0,70/ —58,70 35,9

100 | 0,69/-157,6° 21,05/112,60 0,02/ 46,5° 0,48/—-104,70 30,3

200 | 0,73/-171,3° 11,50/ 98,30 0,03/ 49,50 0,39/-134,90 25,2

50 500 | 0,75/ 174,10 4,60/ 82,40 0,05/ 61,6° 0,35/—-165,60 17,4
800 | 0,73/ 166,80 2,97/ 71,50 0,08/ 62,00 0,34/-165,3° 13,4

1000 | 0,73/ 162,79 2,37/ 64,10 0,09/ 59,90 0,37/-166,80 14

2000 | 0,76/ 134,00 1,24/ 45,30 0,18/ 60,90 0,34/ 160,90 6,2
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Silicon planar transistor
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Fig.4 VCE=10V;Ic=50mA; Tamp =25°C
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Fig.6 IE =ie=0;f=1MHz; Tj=250°C.
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Fig. 8 VCE = 10 V; f = 800 MHz; Zg = opt.;
Tamb = 25 OC.
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Fig. 5 Vg =10 V; f =500 MHz; Tamp = 25 ©C.
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Fig.9 VCE =10V; IC = 50 mA; f = 800 MHz.
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BFG34

SILICON WIDEBAND TRANSISTOR

Silicon epitaxial n-p-n transistor in a four-lead dual-emitter plastic envelope (SOT-103). This device is
designed for wideband application in CATV and MATV amplifier systems and features high output
voltage capabilities.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VCcBO max. 25 V
Collector-emitter voltage (open base) VCEO max. 18 V
Collector current (d.c.) Ic max. 150 mA
Total power dissipation up to Tamp = 45 °C Ptot max. 1w
Junction temperature Tj max. 175 oC
D.C. current gain
Ic=100mA; VCe=10V hEg min. 25
Transition frequency at f = 500 MHz
Ic=100 mA;VCcg=10V fr typ. 3,7 GHz
Noise figure at optimum source impedance
Ic=20mA; Vcge =10 V; f = 800 MHz F typ. 2,3 dB
Output power at 1 dB gain compression
VCe=10V;Ic=90 mA; f = 800 MHz PL1 typ. +22 dBm
Third order intercept point
VCe=10V;Ic=90 mA; f = 800 MHz ITO typ. +41 dBm
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-103.
0,7max
| -—

—»|«1—0,24 max +— 6,8max —»

- |*-12max - 17,4 min

12 7maxi< 7Z75914A
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BFG34

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VCBO max. 25V
Collector-emitter voltage (open base) VCEO max. 18 V
Emitter-base voltage (open collector) VEBO max. 2V
Collector current (d.c.) Ic max. 150 mA
Total power dissipation up to Tamp = 45 °C

mounted on a fibre-glass p.c.b. (see Fig. 2) Ptot max. 1w
Storage temperature Tstg —65to +175 oC
Junction temperature Tj max. 175 oC

THERMAL RESISTANCE

From junction to ambient mounted on a Rth j-a = 130 K/W
glass-fibre p.c.b. (see Fig. 2) Rth j-c 50 K/W

Fig. 2 Requirements for fibre-glass print (dimensions
. in mm). Single-sided 35 um Cu-clad epoxy fibre-glass
7283262 print, thickness 1,5 mm. Tracks are fully tin-lead
plated. Shaded area is Cu.

e

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

lE=0;Vep=10V IcBO max. 200 nA
D.C. current gain *

Ic=100mA; Vce=10V hfFg min. 25
Transition frequency at f = 500 MHz *
~ lc=100mA; Veg =10V fT typ. 3,7 GHz
Collector output capacitance at f = 1 MHz

IgE=ieg=0;Vcg=10V Cc typ. 2,3 pF
Emitter capacitance at f = 1 MHz

Ic=ie=0;VER=05V Ce typ. 10 pF
Feedback capacitance at f = 1 MHz

le=0;Vgg=10V Cre typ. 1,2 pF

* Measured under pulse conditions.
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Silicon planar epitaxial transistor BFG34

Maximum unilateral power gain at Tamp = 25 °C
Isfel?

G indB)=101
UM (i dB) = 10 g e (1 Teael 7]

Ic=100 mA; Vcg =10 V; f = 800 MHz G typ. 14 dB

Ic=100mA;VcE=10V;f= 2GHz UM typ. 7 dB
Noise figure at optimum source impedance

Ic=20mA; Vcg =10 V; f = 800 MHz F typ. 2,3 dB
Output power at 1 dB gain compression

Vce =10V; Ic=90 mA; f =800 MHz typ. +22 dBm

VGE =10 V; IG = 100 mA; f = 300 MHz PL1 typ. +24 dBm
Third order intercept point

VCe=10V;Ic=90 mA; f = 800 MHz ITo typ. +41 dBm

Vce=10V;Ic =100 mA; f =300 MHz typ. +43 dBm
Intermodulation distortion (see Fig. 3)

Ic=100mA; VCE=10V; R =75%Q;

VSWR < 2; Tamp =25 °C

Vp = Vg at djm = —60 dB, fp = 795,25 MHz

Vq=Vo—6dB at fq = 803,25 MHz
Vr =Vo—6dB at f, = 805,25 MHz
measured at f(p+q—r) = 793,25 MHz Vo typ. 750 mV

Second harmonic distortion (see Fig. 3)
Ic=100mA;Vce=10V; RL=75Q;
VSWR < 2; Tagmp=25°C
Vp = Vo = 316 mV at f = 250 MHz
Vg =Vo =316 mV at fq = 5660 MHz
measured at f(p+q) = 810 MHz do typ. —b5 dB

2,2nF
+10V

1 ;WnF
4 4

10 nF 750

|——o output

10kQ

75Q 10 nF

input O J- l
1,6 pF 0,82 pF
29,7 1,5 29,7 15
Q 1 pF Q l pF
4 4 7 7 7 2 7293446

Fig. 3 Intermodulation distortion and second harmonic distortion test circuit.

L1 = L2 =5 uH Ferroxcube choke
L3 = 2 turns Cu wire (0,5 mm), internal diameter 4 mm, winding pitch 2 mm
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BFG34

s-parameters (common emitter) at VCg = 10 V

L?A NTHZ Sie sfe Sre Soe géJ M
40 | 0,91/ —40,70 13,50/156,6° 0,03/ 69,30 0,95/ —16,40 40,1

100 | 0,95/ —87,6° 10,34/131,20 0,05/ 46,60 0,77/ -32,10 29,6

200 | 0,85/—126,7° 6,59/109,70 0,07/ 30,20 0,59/ —42,30 229

5 500 | 0,78/-167,3° 2,81/ 79,90 0,07/ 20,90 0,45/ —58,10 141
800 | 0,78/ 177,20 1,84/ 64,70 0,07/ 27,30 0,561/ —-73,60 10,7

1000 | 0,78/ 169,70 1,47/ 54,60 0,07/ 33,50 0,56/ —86,60 9,1

1200 | 0,82/ 162,20 1,14/ 48,70 0,07/ 45,70 0,52/—-101,50 7,4

2000 | 0,82/ 140,50 0,67/ 27,60 0,12/ 71,30 0,42/—-138,00 2,2

40 | 0,85/ —48,20 20,90/154,70 0,03/ 66,30 0,92/ —23,30 40,2

100 | 0,80/ —98,7° 14,77/126,70 0,05/ 43,60 0,68/ —45,00 30,6

200 | 0,78/-135,7° 3,99/106,90 0,06/ 30,40 0,47/ —58,50 241

10 500 | 0,76/—171,8° 3,78/ 81,80 0,06/ 28,60 0,30/ —74,90 15,7
800 | 0,76/ 175,00 2,49/ 68,50 0,07/ 36,90 0,36/ —85,80 12,2

1000 | 0,76/ 168,40 1,97/ 58,80 0,07/ 41,30 0,41/ —-97 40 10,4

1200 | 0,79/ 161,20 1,56/ 53,90 0,08/ 51,00 0,38/—111,80 8,8

2000 | 0,80/ 140,6° 0,96/ 30,60 0,14/ 66,80 0,36/—142,80 4,6

40 | 0,81/ —56,5° 28,50/151,50 0,02/ 63,00 0,89/ —-31,3°0 40,6

100 | 0,76/-108,90 19,04/122,80 0,04/ 41,70 0,60/ —59,90 31,4

200 | 0,75/ 143,20 11,19/104,70 0,05/ 31,70 0,39/ —80,30 25,3

20 500 | 0,74/-175,9° 4,65/ 82,70 0,06/ 36,20 0,23/-107,6° 17,0
800 | 0,73/ 172,50 3,00/ 70,70 0,07/ 44,30 0,27/-110,20 13,2

1000 | 0,74/ 166,8° 2,41/ 62,20 0,08/ 47,60 0,31/-118,30 11,56

1200 | 0,78/ 159,00 1,94/ 58,90 0,09/ 55,10 0,29/-133,50 10,2

2000 | 0,77/ 140,30 1,23/ 35,40 0,14/ 63,70 0,28/—155,50 6,1

40 | 0,79/ -61,10 32,71/149,40 0,02/ 61,80 0,87/ -35,70 40,7

100 | 0,75/-113,40 21,13/121,00 0,04/ 40,70 0,58/ —68,20 31,8

200 | 0,74/-146,20 12,12/104,00 0,05/ 32,50 0,38/ —92,80 25,8

30 500 | 0,73/-177,00 5,04/ 83,70 0,06/ 39,50 0,23/-127,40 17,6
800 | 0,73/ 172,00 3,25/ 72,00 0,07/ 47,20 0,25/—-126,80 13,9

1000 | 0,73/ 166,99 2,62/ 63,90 0,08/ 49,80 0,29/-132,40 12,1

1200 | 0,77/ 158,6° 2,11/ 61,10 0,09/ 56,70 0,28/—147,90 10,8

2000 | 0,76/ 140,00 1,35/ 38,30 0,15/ 62,30 0,24/-165,70 6,6

40 | 0,78/ —64,60 36,69/147,30 0,02/ 60,00 0,86/ —40,30 41,0

i00 | 0,73/-118,i° 22,91/119,40 0,04/ 39,70 0,56/ —76,50 32,2

200 | 0,73/—148,9° 12,99/102,60 0,04/ 33,20 0,37/—-104,50 26,3

50 500 | 0,73/-178,10 5,34/ 94,30 0,06/ 42,60 0,25/—-142,70 18,1
800 | 0,72/ 170,5° 3,48/ 73,10 0,07/ 49,40 0,25/-142,00 14,3

1000 | 0,72/ 165,20 2,72/ 64,80 0,08/ 51,50 0,30/—145,60 12,3

1200 | 0,76/ 157,50 2,25/ 63,00 0,09/ 58,00 0,29/-161,10 11,2

2000 | 0,75/ 139,90 1,44/ 40,50 0,15/ 60,80 0,24/-177,20 7.0
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Silicon planar transistor BFG34
s-parameters (common emitter) at Vog =10 V
| f G
n?A MHz Sie sfe Sre Soe déJM
40 | 0,78/ —67,3° 38,41/146,40 0,02/ 59,10 0,84/ —42,80 411
100 | 0,74/-112,00 23,45/118,20 0,04/ 39,30 0,55/ —81,10 324
200 | 0,73/-151,1° 13,29/102,30 0,04/ 33,90 0,37/-110,4° 26,4
75 500 | 0,72/-178,40 5,47/ 84,40 0,06/ 43,80 0,27/-149,10 18,3
800 | 0,72/ 170,20 3,62/ 73,10 0,07/ 50,30 0,27/-148,80 14,4
1000 | 0,72/ 164,60 2,75/ 65,60 0,09/ 52,10 0,30/-151,70 12,4
1200 | 0,76/ 157,80 2,28/ 63,80 0,09/ 58,30 0,30/-166,8° 1,3
2000 | 0,75/ 139,50 1,48/ 41,70 0,16/ 59,70 0,24/ 175,20 7,2
40 | 0,78/ —68,3° 38,86/145,20 0,02/ 58,20 0,83/ —44,40 41,0
100 | 0,74/-121,6° 23,45/117,20 0,04/ 38,80 0,54/ —83,10 23,3
200 | 0,73/-151,6° 13,13/101,30 0,04/ 33,70 0,37/-112,70 26,4
100 500 | 0,73/--179,40 5,40/ 83,80 0,06/ 44,30 0,27/-151,30 18,2
800 | 0,73/ 170,6° 3,62/ 73,40 0,07/ 50,6° 0,27/—150,90 14,5
1000 | 0,72/ 165,39 2,75/ 65,40 0,09/ 52,20 0,30/—153,40 12,4
1200 | 0,77/ 157,30 2,25/ 64,10 0,09/ 58,30 0,30/—168,6° 1,3
2000 | 0,75/ 139,40 1,46/ 41,90 0,15/ 59,70 0,24/ 175,20 7.1
30 7294134 4 7294132
fr
(G;‘SV)' (GHz) //
3
20 N . //
L/
\
10 \
1/
%02 3 4 0
10 10 £ (MHz) 10 0 20 40 60 B?E (mAt)oo

Fig. 4 Ve =10V;Ic =100 mA; Tamb = 25°C

Fig. 5 VCE = 10 V; f = 500 MHz; Tamp = 25 OC.
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BFG34
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120
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Fig.6 Ig=ig=0;f=1MHz; Tj=25°C. Fig. 7 VCE=10V; Tamp = 25 ©C.
40 7294111
Bg —
(mS)
—
20 21 T\
N
N
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Ay
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-20
—40
0 20 40 60 80
Gg (mS)

Fig. 8 VCE=10V;Ic =20 mA;f =800 MHz.
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BFG51

SILICON WIDEBAND TRANSISTOR

Silicon-epitaxial p-n-p transistor in a four-lead dual emitter plastic envelope (SOT-103). This device is
designed for application in wideband amplifiers, such as in CATV and MATYV systems, up to 2 GHz.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Coilector current (d.c.)

Total power dissipation up to Tagmp = 60 °C

Junction temperature

D.C. current gain
—lc=14 mA; —-VCe=10V

Transition frequency at f = 500 MHz
—Ilgc=14mA; -VCge=10V

Feedback capacitance at f = 1 MHz
—-lc=0;-Vgce=10V

Noise figure at optimum source impedance
—lg=14mA; —-Vcg =10 V; f = 800 MHz

-VCBO max. 20 Vv
~VCEOQ max. 15 V
-Ic max. 25 mA
Piot max. 180 mwW
Tj max. 150 oC
hFE min. 50

fT typ. 5 GHz
Cre typ. 0,45 pF
F typ. 3,4 dB

MECHANICAL DATA

Dimensions in mm

<+—— 8,1 min ————|

Fig. 1 SOT-103.
R
rtn;,ax ] 1,A5L_1,15 .
a. max max
L b

—»l|«——0,24 max

<—— 6,8max —

— 1,2 max -

-2, 7max-<—

17,4 min
7Z75914A
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BFG51

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Collector current
d.c.
peak value; f > 1 MHz

Total power dissipation up to Tamp = 60 °C
Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient (free air) mounted
on a fibre-glass print (see Fig. 2)

25

—>| 3 L— 7293406

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Collector cut-off current
IE=0;-Vgg=10V

D.C. current gain *
—lc=14 mA;-VCcg=10V

Transition frequency at f = 500 MHz *
—lc=14mA; -Vcg=10V

Noise figure at optimum source impedance and
—VCE =10 V; =800 MHz; Tagmp = 25 °C
at—lgc= 4mA
at —Ic =14 mA

* Measured under pulse conditions

-VcBo
-VCEO
—VEBO
—1 C
—-lcm
Ptot

Tstg
T]

Rth j-a

—-IcBO
hre

T

max.
max.

max.
max.

max.

2 V
15 V
20 V

25 mA
35 mA

180 mw

—65 to +150 °C

max.

max.

min.

typ.

typ.
typ.

150 oC

500 K/W

Fig. 2 Requirements for fibre-glass print (dimensions
in mm). Single-sided 35 um Cu-clad epoxy fibre-glass
print, thickness 1,5 mm. Tracks are fully tin-lead

plated. Shaded area is Cu.

50 nA

50

5,0 GHz

2,4 dB
3,4 dB
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Silicon wideband transistor

BFG51

Collector capacitance at f = 1 MHz

IgE=ieg=0;-VcB=10V Cc
Emitter capacitance at f = 1 MHz

Ic=ic=0;-VEB=0,5V Ce
Feedback capacitance at f = 1 MHz

Ic=0; -Vce=10V Cre
Maximum unilateral power gain at Tamp = 25 °C

(sre assumed to be zero)

Isfel?

[1-1Isiel*] [1—Isoe!?]

—lc=14mA; Vce=10V; f =800 MHz G

—lc=14mA;VCE=10V;f= 2GHz um
Intermodulation distortion (see Fig. 3)

—lc=14mA; -VCcg=10V; R =75%Q;

VSWR <2; Tamb = 25 °C

Vp = Vo =150 mV at f = 795,25 MHz

Vgq=Vo—6dB at fq = 803,25 MHz

Vi =Vo—6dB at fy = 805,25 MHz

measured at f(p+q+r) = 793,25 MHz dim
Second harmonic distortion (see Fig. 3)

—Ic=14mA; -VCe=10V;RL=75Q;

VSWR <2; Tamb = 25°C

Vp = Vo =160 mV at fy = 250 MHz

Vq = Vo = 150 mV at fq = 560 MHz

measured at f(p+q) = 810 MHz do

Gym (in dB) = 10 log

typ.

typ.

typ.

typ.
typ.

typ.

typ.

7293449

0,9

11

0,45

17,0
8,0

Fig. 3 Intermodulation distortion and second harmonic distortion MATV test circuit.

L1 = L3 = 5 uH micro-choke
L2 = 3 turns Cu wire (0,4 mm), internal diameter 3 mm, winding pitch 1 mm

pF
pF

pF

dB
dB

dB

dB
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BFG51

s-parameters (common emitter) at Vg = 10 V

:T?A N]IcHz Sie Sfe Sre Soe SéJM
40 | 0,66/ 67,40 13,07/132,50 0,04/ 48,850 0,98/ 81,60 38,4

100 | 0,65/ 41,00 12,29/131,70 0,04/ 63,680 0,96/ 49,70 35,6

200 | 0,63/ —25,4° 10,44/136,5° 0,05/ 64,050 0,82/ 2,70 27,5

500 | 0,50/ —61,8° 6,51/105,80 0,08/ 44,830 0,58/—-19,6° 19,3

5 800 | 0,48/—173,20 4,74/ 87,70 0,10/ 46,880 0,49/-29,30 15,9
1000 | 0,46/—170,10 3,73/ 81,10 0,10/ 44,700 0,43/-33,1°0 13,4

1200 | 0,47/ 178,40 3,00/ 77,40 0,11/ 44,800 0,38/—46,50 1,3

1500 | 0,54/ 169,80 2,83/ 57,00 0,13/ 51,100 0,34/—-48,10 11,1

2000 | 0,46/ 144,60 1,99/ 22,40 0,15/ 3,950 0,31/-89,8° 7,4

40 | 0,44/ 60,20 19,40/137,80 0,04/ 34,230 0,96/ 79,60 37,9

100 | 0,45/ 24,40 17,77/129,80 0,04/ 58,580 0,91/ 43,50 33,6

200 | 0,47/ —49,40 14,33/127,20 0,05/ 57,930 0,73/ —4,70 27,5

500 | 0,46/ 92,90 7,69/ 97,60 0,07/ 48,350 0,46/—25,9° 19,7

10 800 | 0,47/-176,40 5,41/ 82,60 0,09/ 53,750 0,38/-30,90 16,4
1000 | 0,48/-179,60 4,15/ 77,10 0,09/ 52,530 0,33/-35,6° 14,0

1200 | 0,48/ 167,7° 3,31/ 75,60 0,10/ 53,5630 0,29/-45,90 11,9

1500 | 0,53/ 159,70 3,27/ 57,50 0,12/ 58,700 0,27/-48,70 12,0

2000 | 0,48/ 137,20 2,18/ —3,90 0,15/ 11,330 0,24/-91,20 8,1

40 | 0,34/ 53,80 22,33/136,9° 0,04/ 34,050 0,95/ 78,20 37,4

100 | 0,37/ 11,90 19,87/131,00 0,03/ 54,680 0,88/ 41,30 33,1

200 | 0,42/ —64,70 15,87/123,10 0,04/ 57,330 0,69/ —8,50 27,6

500 | 0,46/ 160,6° 7,89/ 96,80 0,06/ 51,980 0,40/—26,80 19,7

14 800 | 0,47/-174,40 5,62/ 81,70 0,08/ 56,680 0,34/-32,10 16,4
1000 | 0,48/ 175,90 4,24/ 75,70 0,08/ 54,880 0,30/-37,00 14,1

1200 | 0,50/ 164,40 3,42/ 74,59. 0,09/ 56,430 0,27/-44,10 12,3

1500 | 0,55/ 158,10 3,22/ 54,60 0,11/ 62,380 0,24/-45,10 12,0

2000 | 0,49/ 134,99 2,21/ 5,40 0,14/ 13,430 0,22/-90,90 8,3

60
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Silicon wideband transistor

BFG51

s-parameters (common emitter) at VCg =5 V

:\/?H NT Hz Sie sfe Sre Soe Séj M
40 | 0,15/  3,5° 21,70/136,80 0,04/ 28,080 0,91/ 75,60 34,6

100 | 0,31/ —46,90 18,44/142,50 0,04/ 64,850 0,80/ 35,60 30,2

200 | 0,45/ —83,8° 14,16/120,90 0,04/ 56,450 0,59/ —15,50 25,8

500 | 0,565/—175,00 6,59/ 94,10 0,06/ 52,280 0,32/ —34,40 18,4

20 800 | 0,58/ 177,20 4,62/ 79,20 0,08/ 58,350 0,27/ —36,00 15,4
1000 | 0,57/ 170,3° 3,54/ 73,80 0,08/ 58,050 0,24/ —41,30 12,9

1200 | 0,59/ 159,50 2,82/ 72,90 0,09/ 59,280 0,21/ —47,70 11

1500 | 0,54/ 150,99 2,15/ 56,00 0,11/ 67,550 0,18/ —36,00 8,3

2000 | 0,58/ 132,10 1,88/ —-6,20 0,14/ 16,030 0,19/-108,6° 7.4

40 | 0,15/ —-27,1° 21,97/138,1° 0,04/ 33,980 0,90/ 75,40 34,0

100 | 0,32/ —61,0° 18,72/131,10 0,03/ 64,880 0,78/ 34,30 30,1

200 | 0,45/ —80,40° 14,08/119,5° 0,04/ 54,000 0,56/ —15,90 25,6

500 | 0,567/—-179,4° 6,43/ 92,40 0,06/ 53,930 0,31/ —34,40 18,3

25 800 | 0,57/ 174,6° 4,51/ 78,90 0,08/ 59,200 0,26/ —35,40 15,1
1000 | 0,59/ 167,50 3,44/ 73,10 0,08/ 58,330 0,23/ —40,10 12,8

1200 | 0,61/ 157,39 2,76/ 71,80 0,08/ 61,780 0,21/ —48,50 11

1500 | 0,56/ 151,10 2,15/ 75,30 0,10/ 68,930 0,18/ —24,30 8,4

2000 | 0,60/ 131,8° 1,83/ —6,70 0,14/ 17,580 0,19/ —96,00 7.4

40 | 0,19/ —46,2° 21,90/138,30 0,04/ 28,330 0,88/ 74,70 33,3

100 | 0,34/ -73,10 18,18/129,20 0,03/ 63,730 0,77/ 30,60 29,6

200 | 0,47/ —-67,10 13,92/118,90 0,04/ 56,800 0,55/ —16,80 25,5

500 | 0,58/-176,6° 6,23/ 92,50 0,05/ 56,930 0,29/ —30,8° 18,1

30 800 | 0,59/ 167,6° 4,33/ 77,70 0,08/ 60,300 0,26/ —35,6° 14,9
1000 | 0,60/ 167,40 3,32/ 72,70 0,08/ 59,930 0,23/ —-37,6° 12,6

1200 | 0,63/ 157,3° 2,66/ 70,80 0,09/ 63,130 0,21/ —45,90 10,9

1500 | 0,57/ 156,70 2,16/ 49,20 0,11/ 70,550 0,19/ —45,40 8,6

2000 | 0,63/ 130,5° 1,80/ —8,20 0,14/ 19,230 0,20/ —95,70 7,5
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Fig.4 VCE=10V;Ic=14 mA; Tamp = 25 °C.
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Fig. 5 VCg =10 V; f =500 MHz; Tamp = 25 °C.
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Fig.8 VCg =8 V; f=800 MHz; Zg = opt.; Tamp = 25 °C.
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Silicon wideband transistor

BFG51
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Fig. 9 Vg =10V;Ic=4 mA; f =800 MHz.
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Fig. 10 VCe=10V; Ic= 14 mA; f =800 MHz.
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JL BFGes

N-P-N 2 GHz WIDEBAND TRANSISTOR

Silicon epitaxial n-p-n transistor in a four-lead dual-emitter plastic envelope (SOT-103). This device is
designed for wideband application in the GHz range.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VCBO max. 2 V
Collector-emitter voltage (open base) VCEO max. 10 VvV
Coilector current (d.c.) Ic max. 50 mA
Total power dissipation up to Tamp = 60 °C Ptot max. 300 mwW
Junction temperature Tj max. 150 °oC
D.C. current gain

Ic=15mA;VCe=5V hFE min. 60
Transition frequency at f = 500 MHz

Ic=15mA;VCg=8V fT typ. 7,5 GHz
Noise figure at Zg = 60 ;

Ic=15mA;VCe=8V;f=2GHz F typ. 3,0 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-103.

0,7max
— -—

o | «—1—0,24 max <«— 6,8max —»

-+ «12max - 174min ——————————

7275914A

-2, 7max=-
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BFG65

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VcBO max. 20 vV
Collector-emitter voltage (open base) VCEO max. 10V
Emitter-base voltage (open collector) VEBO max. 25V
Collector current (d.c.) Ic max. 50 mA
Total power dissipation up to Tamp = 60 °C

mounted on a fibre-glass p.c.b. (see Fig. 2) Ptot max. 300 mW
Storage temperature Tstg —65 to +150 °C
Junction temperature Tj max. 150 oC

THERMAL RESISTANCE

From junction to ambient (free air) mounted
on a glass-fibre p.c.b. (see Fig. 2) Rth j-a

]

300 K/W

25

40
Fig. 2 Requirements for fibre-glass print (dimensions
in mm). Single-sided 35 um Cu-clad epoxy fibre-glass
l l print, thickness 1,5 mm. Tracks are fully tin-lead
—1 3 - 7293406 plated. Shaded area is Cu.

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

IE=0;Vce=5V IcBO max. 50 nA
D.C. current gain *

Ic=15mA;Vce=5V hFEg typ. 100
Transition frequency at f = 500 MHz *

Ic=15mA;Vcg=8V T typ. 7,5 GHz
Collector capacitance at f = 1 MHz

IE=ie=0;Vcg=8V Cc typ. 1,1 pF
Emitter capacitance at f = 2 MHz

Ic=ig=0;VER=05V Ce typ. 1,3 pF
Feedback capacitance at f = 1 MHz

IE=0;Vcg=8V Cre typ. 0,5 pF

* Measured under pulse conditions.
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N-P-N 2 GHz wideband transistor BFG65

Maximum unilateral power gain at Tamp = 25 °C

Gy (in dB) = 101 Isfel”
in = (o]
um $ [T Tsiel 21 (1—Tsoe 1 °]
Ic=15mA; Vep =8 V; f= 2 GHz GuM typ. 10,5 dB

Noise figure at optimum source impedance and
VCE =8 V; f =800 MHz; Tamp = 25 °C;
lc= 5mA E typ. 0,8 dB
Ic=15mA typ. 1,5 dB
Noise figure at Zg = 60 Q and
VCE =8V; f=2GHz; Tamp = 25 °C;

Ilc= 5mA F typ. 2,5 dB
Ic=15mA typ. 30 dB
40 7294144 10 7294143
oum \\ s
(dB) 13
N 8
30
N //
N o/
20
\
~ . //
10
2
0 2 3 4 0
10 10 10° | wuz 10 0 10 20 30 AOIE‘mA)SO
Fig.3 VCE=8V;Ic=15mA; Tamp = 25 °C Fig. 4 VCE = 8 V; pulsed condition.
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BFG65

s-parameters (common emitter) at Vcg = 8 V

:T?A I\/]I(Hz Sie Sfe Sre Soe SéJM
40 | 0,87/ —12,90 15,83/171,20 0,01/ 82,00 0,98/ —6,50 45,8

100 | 0,81/ —31,00 14,92/155,80 0,02/ 74,80 0,93/-15,70 37,4

200 | 0,69/ —54,6° 12,40/138,30 0,04/ 67,00 0,83/-25,90 29,8

5 500 0,42/--105,70 7,12/104,90 0,07/ 59,10 0,59/-40,40 19,7
800 0,34/-128,7° 4,89/ 91,30 0,10/ 63,00 0,58/-49,10 16,1

1000 | 0,35/—142,80 413/ 83,20 0,12/ 63,70 0,58/-58,00 14,6

2000 0,25/ 128,00 2,08/ 56,80 0,20/ 67,8° 0,38/—63,30 7,3

40 0,75/ —19,10 26,88/165,6° 0,01/ 80,00 0,96/-10,20 43,8

100 0,65/ —43,30 23,08/144,90 0,02/ 71,70 0,86/-22,10 35,6

200 0,49/ —70,70 16,71/125,20 0,03/ 66,40 0,70/-31,6° 28,6

10 500 0,28/-126,50 8,21/ 96,90 0,06/ 66,40 0,48/—-40,00 19,8
800 0,24/-136,70 5,39/ 86,80 0,10/ 70,80 0,50/—-48,90 16,1

1000 | 0,26/—147,80 4,49/ 79,90 0,12/ 70,50 0,561/-58,90 14,6

2000 0,22/ 114,80 2,28/ 56,50 0,21/ 68,80 0,32/-61,80 7.8

40 0,67/ —23,80 34,23/161,40 0,01/ 78,30 0,94/-12,60 429

100 0,564/ —51,80 27,41/138,10 0,02/ 71,00 0,80/—25,50 34,7

200 0,39/ —80,00 18,52/118,70 0,03/ 68,40 0,63/-33,20 28,2

15 500 | 0,22/-130,3° 8,47/ 93,5© 0,06/ 70,20 0,44/-38,80 19,7
800 | 0,20/-140,80 5,67/ 84,90 0,10/ 73,60 0,47/—48,40 16,2

1000 0,22/ 147,50 4,64/ 78,40 0,12/ 72,90 0,48/-59,00 14,7

2000 0,21/ 109,80 2,34/ 56,20 0,22/ 68,70 0,31/-61,00 8,0

40 | 0,61/ —27,40 39,76/158,40 0,01/ 76,80 0,92/—-14,20 424

100 0,47/ —58,0°0 30,05/133,70 0,02/ 70,40 0,75/-27,50 34,2

200 | 0,32/ —86,20 19,38/114,70 0,03/ 70,40 0,58/-33,50 28,0

20 500 0,19/-136,8° 8,65/ 92,00 0,06/ 72,40 0,41/-37,50 19,7
800 0,18/—145,10 5,62/ 83,50 0,10/ 75,30 0,46/-47,90 16,1

1000 0,20/—-151,90 4,63/ 77,70 0,12/ 74,10 0,47/-58,80 14,6

2000 0,21/-107,3% 2,37/ 55,70 0,22/ 69,00 0,30/-60,6° 8,1

40 0,51/ ~33,20 46,18/154,6° 0,01/ 75,60 0,89/-16,40 41,4

100 0,37/ —67,39 32,56/128,10 0,02/ 70,60 0,69/-29,10 33,7

200 0,26/ —97,3° 20,04/110,70 0,03/ 72,30 0,63/-32,70 27,8

30 500 0,17/-151,60 8,64/ 89,70 0,06/ 74,60 0,39/-35,60 19,6
800 0,16/—-152,20 5,61/ 82,10 0,10/ 76,70 0,44/-46,90 16,0

1000 0,19/-167,70 4,62/ 76,40 0.12/ 75,10 0.46/-58,30 145

2000 0,22/-106,40 2,37/ 55,00 0,23/ 69,30 0,29/-60,00 8,1
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BFG65

N-P-N 2 GHz wideband transistor
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Fig. 5 VCg=5V; Tj =25 0OC,
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Fig. 6 VCg=8V;Ic=5mA;f=800 MHz.
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Fig.7 VCe=8V; Ic=15mA; f = 800 MHz.
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' L BFG90A

SILICON PLANAR EPITAXIAL TRANSISTOR

Silicon epitaxial n-p-n transistor in a four-lead dual-emitter plastic envelope (SOT-103). This device is
designed for wideband application in CATV and MATV systems up to 2 GHz.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VcBO max. 20 V
Collector-emitter voltage (open base) VCEO max. 15 V
Collector current (d.c.) Ic max. 25 mA
Total power dissipation up to Tamp = 60 ©C Ptot max. 180 mW
Junction temperature Tj max. 150 oC
D.C. current gain

Ic=14mA; VCE=10V hFE min. 40
Transition frequency at f = 500 MHz

Ic=14mA;VCe=10V fT typ. 5 GHz
Feedback capacitance at f = 1 MHz

Ic=0;Vcg=10V Cre typ. 0,35 pF
Noise figure at Zg = opt.; Tamb = 25 °C;

Ic=14mA; Vcg =10 V; f = 800 MHz F typ. 2,4 dB
Maximum unilateral power gain at f = 800 MHz

Ilc=14mA; VCE=10V Gum typ. 19 dB
Output power at 1 dB gain compression

VCe=10V;Ic=14 mA;f =800 MHz PL1 typ. +8 dBm
Third order intercept point

VCe=10V;Ic=14mA;f=800 MHz ITO typ. +27 dBm

MECHANICAL DATA
SOT-103 (see Fig. 1).
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BFG90A

MECHANICAL DATA

Dimensions in mm

Fig. 1 SOT-103.
0,7max
- -
e
5,1min .
T + -~ (3x) — 8,1min
48 ! 145 15
max max max
l ¥
—|*—+—0,24 max +—— 6,8 max —»
- |*-12max - 17,6 min ——————————|
—»2, 7max'< 7275914A
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VCcBO max. 20
Collector-emitter voltage (open base) VCEO max. 15
Emitter-base voltage (open collector) VEBO max. 2
Collector current (d.c.) Ic max. 25
Total power dissipation up to Tamp = 60 0C Ptot max. 180
Storage temperature Tstg —65 to +150
Junction temperature Tj max. 150

<

mA
mW
oC
oC
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Silicon planar epitaxial transistor BFGQOA

THERMAL RESISTANCE

From junction to ambient in free air

mounted on glass-fibre p.c.b. (see Fig. 2) Rth j-a 500 K/W

li

25

40
Fig. 2 Requirements for fibre-glass print (dimensions in
mm). Single-sided 35 um Cu-clad epoxy fibre-glass
— print, thickness 1,5 mm. Tracks are fully tin-lead plated.
_J 3 |<. 7293406 Shaded area is Cu.

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

lE=0;Vgg =10V Ico max. 50 nA

D.C. current gain * .
= . _ min. 40

Ic=14mA; VCE=10V hfFE typ. 20
Transition frequency at f = 500 MHz *

Ic=14 mA;VCE=10V fT typ. 5 GHz
Collector capacitance at f = 1 MHz

IE=ig=0;Vcp=10V Ce typ. 0,7 pF
Emitter capacitance at f = 1 MHz

Ic=ic=0;,VEB=0,56V Ce typ. 1,2 pF
Feedback capacitance at f = 1 MHz

Ic=0;Vcg=10V Cre typ. 0,35 pF
Maximum unilateral power gain at Tamp = 25 °C

Isfel?

G indB)=10lo g —mM8————
um (in dB) ©9 [1—1Isie!] [s0el?]

Ic=14mA; Vcg =10 V; f = 800 MHz G typ. 19,0 dB
Ic=14mA;VCE=10V;f= 2GHz UM typ. 12,0 dB

Noise figure at Tamp = 25 °C

Ic= 4mA;Vcg =10V, f=800 MHz; Zg = opt. F typ. 1,7 dB
Ic=14 mA; Vcg = 10 V; f = 800 MHz; Zg = opt. F typ. 2,4 dB
Ic= 4mA;VCe=10V;f= 2GHz; Rg=600 % F typ. 3,6 dB

* Measured under pulse conditions.
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BFG90A

Output power at 1 dB gain compression

Ic=14mA; Vce =10 V; Tamp = 25 °C;

R =75 Q; measured at f = 800 MHz PL1
Third order intercept point (see Fig. 3)

IC =14mA;Vee=10V;

RL=75%; Tamb = 25 °C;

Pp =1TO — 6 dB; fp = 800 MHz;

Pq =1TO —6dB; fq =801 MHz;

measured at f(2q_p) = 802 MHz and

at f(2p—q) = 799 MHz ITO

Intermodulation distortion (see Fig. 3)
(DIN 450048, par. 6.3: 3 tone)
Ic=14 mA;VCE=10V;RL=75Q;
VSWR < 2; Tamp = 256 °C

Vp = Vo = 160 mV at f, = 795,25 MHz

Vg =Vo—6dB at fg = 803,25 MHz
Vi =Vo—6dB at fr = 805,26 MHz
measured at f(p+q—r) = 793,25 MHz dim

Second harmonic distortion (see Fig. 3)
Ic=14mA;VCcE=10V;RL=75%;
VSWR < 2; Tagmp = 25 °C
Vp = Vg = 60mV at f = 2560 MHz
Vq = Vo =60 mV at fg = 560 MHz
measured at f(p+q) =810 MHz do

2,2nF
+Vgg —
4
L1 l
1nF
75 2 o—|}-

typ.

typ.

typ.

typ.

+8 dBm

+27 dBm

—60 dB

—50 dB

Fig. 3 Intermodulation distortion and second harmonic distortion MATV test circuit.

L1 = L3 =5 uH Ferroxcube choke
L2 = 3 turns Cu wire (0,4 mm), internal diameter 3 mm, winding pitch 1 mm
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Silicon planar epitaxial transistor BFGQOA

s-parameters (common emitter) at Vg = 10 V

:T?A Msz Sie sfe Sre Soe dGBUM

40 | 0,85/ —12,7° 15,11/172,80 0,01/ 81,80 1,00/ -5,10 ~ | 67,5

100 | 0,81/ —29,70 14,74/160,70 0,02/ 74,60 0,97/-11,6° 39,7

200 | 0,75/ —54,4° 13,07/145,50 0,03/ 64,80 0,90/-19,40 33,2

5 500 | 0,57/—-109,4° 8,19/112,20 0,05/ 49,00 0,69/-33,00 22,7

800 | 0,54/—134,40 5,82/ 98,50 0,06/ 49,40 0,67/—40,50 19,4

1000 | 0,54/—148,3° 4,82/ 90,20 0,07/ 49,70 0,65/—-47,40 17,6

2000 | 0,57/ 161,50 2,55/ 64,50 0,08/ 32,5° 0,48/—61,9° 11,0

40 | 0,74/ —18,3° 25,36/169,20 0,01/ 79,60 0,99/ —7,330 48,6

100 | 0,69/ —42,7© 23,32/152,80 0,01/ 70,30 0,92/-16,10 38,5

200 | 0,61/ —74,40 18,68/134,70 0,02/ 60,60 0,81/—24,90 32,1

10 500 | 0,47/-131,00 10,05/103,80 0,04/ 53,10 0,58/—35,6° 229

800 | 0,46/—151,00 6,80/ 92,60 0,05/ 57,50 0,58/—-40,80 19,4

1000 | 0,48/—161,00 5,63/ 85,50 0,06/ 59,30 0,57/—47,90 17,9

2000 | 0,58/ 152,80 3,00/ 63,00 0,07/ 41,20 0,40/—-61,3° 12,1

40 | 0,67/ —22,30 30,84/167,5° 0,01/ 77,70 0,98/ —8,6° 47,4

100 | 0,62/ —51,20 27,70/148,70 0,01/ 68,30 0,90/-18,50 38,0

200 | 0,65/ —85,3° 21,21/129,60 0,02/ 59,30 0,76/-26,90 31,8

14 500 | 0,45/-140,80 10,63/100,50 0,03/ 56,10 0,54/-34,00 23,0

800 | 0,43/—158,20 7,11/ 90,30 0,05/ 61,4° 0,54/-40,20 19,6

1000 | 0,45/—165,50 5,82/ 83,90 0,06/ 63,00 0,55/—47,70 17,8

2000 | 0,58/ 150,00 3,11/ 62,30 0,07/ 44,70 0,38/-60,80 12,3
s-parameters (common emitter) at VCg =5V

:r? A Nsz Sie sfe Sre Soe SéJ M

40 | 0,50/ 51,80 36,30/137,5° 0,04/ 24,950 0,96/ 78,00 43,0

100 | 0,49/ 7,80 30,70/127,3° 0,03/ 41,730 0,84/ 44,10 36,5

200 | 0,44/ —66,00 22,16/117,80 0,03/ 50,900 0,66/ 1,4° 30,3

500 | 0,45/ 163,20 10,17/ 94,50 0,04/ 56,430 0,49/ —4,30 22,3

20 800 | 0,44/-177,20 7,07/ 81,60 0,06/ 62,480 0,48/-13,3° 19,1

1000 | 0,46/ 177,00 5,43/ 76,70 0,06/ 64,800 0,45/-16,7° 16,7

1200 | 0,48/ 164,6° 4,32/ 75,90 0,07/ 66,400 0,44/-27,00 14,8

1500 | 0,46/ 165,00 3,28/ 76,10 0,07/ 78,930 0,41/-36,00 12,1

2000 | 0,46/ 138,1° 2,83/ -0,70 0,10/ 28,730 0,37/-78,40 10,8

40 | 0,39/ 29,70 39,21/136,20 0,04/ 27,950 0,90/ 76,20 39,7

100 | 0,42/ —24,3° 29,02/119,30 0,03/ 39,250 0,75/ 45,80 33,7

200 | 0,44/ —84,6° 18,43/110,50 0,03/ 44,180 0,61/ 8,90 28,3

500 | 0,50/-176,3° 7,77/ 90,50 0,04/ 63,350 0,54/ —-0,10 20,5

30 800 | 0,49/ 176,80 5,33/ 79,50 0,06/ 69,500 0,52/ —6,7° 171

1000 | 0,52/ 171,20 4,17/ 76,00 0,06/ 70,780 0,52/-14,80 15,1

1200 | 0,54/ 161,30 3,36/ 73,80 0,06/ 70,500 0,51/-26,10 13,4

1500 | 0,49/ 159,40 2,62/ 75,90 0,07/ 84,080 0,46/—25,00 10,2

2000 | 0,54/ 134,00 2,17/ -1,40 0,10/ 34,280 0,42/-80,70 9,1
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72941
40 94156

Gum |

(dB) \ l [ l

30 \
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N\\ I
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0 2 3 4
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Fig. 4 VCe=10V;Ic=14mA; Tamp = 25 °C.
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Fig. 6 Vcg =10V; f=2800 MHz; Zg = opt.;
Tamb = 25 ©C.

100
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Fig.5 Vcg=10V; f =500 MHz; Tamp = 25 °C.
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Fig. 7 Ig=ie=0;f=1MHz; Tj = 26 °C.
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Fig.8 Vcg=5V.
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Silicon planar epitaxial transistor

BFG90A

7294148

w0 \

~60

(] 10 20 Ic (mA) 30

Fig.9 Vcg=10V;Vo=60mV;
f(p+q) = 810 MHz; Tamp = 25 °C.
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—40 /
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Fig. 11 Circle of constant noise figure;
Ic=4mA; VCg =10 V; f =800 MHz.

_50 7294149
dim \
(dB) \
-60 \
\ ,
~~
-70
0 10 20 Ic(mA) 30

Fig. 10 VCe=10V; Vo =150 mV;

f(p+q_r) =793,25 MHz; Tagmp =25 oC.

30 7294158
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Fig. 12 Circle of constant noise figure;

Ic=14mA; VCg =10 V,; f = 800 MHz.
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CLASS-B OPERATION

19 \ 7294150 15
. LA x;
() \ < (@

-25

18 \ri X

/
\
1 / \ -35
N
7 AV
7 / I — Y
400 600 800 (yuz 1000

Fig. 13 Input impedance (series components).

15 7294147
g
Gp N
(dB) N
14
13 \\

10
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Fig. 15 Power gain versus frequency.

80 7294151 170
\
R XL
L
Q) Q)

60 \ 150

N
\\
NXL
Y N
40 N \\ 130
Ry \
N
=
20 N 110
400 600 800 ¢ (mnz 1000

Fig. 14 Load impedance (series components).

Conditions for Figs 13 to 15:
Ve =10 V;PL =100 mW; Tamp = 25 °C.

OPERATING NOTE for Figs 13 to 15:

A base-emitter resistor of 82 §2 is recommen-
ded to avoid oscillation. This resistor must be
effective for r.f. only.
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BFGO91A

SILICON PLANAR EPITAXIAL TRANSISTOR

Silicon epitaxial n-p-n transistor in a four-lead dual-emitter plastic envelope (SOT-103). This device is
designed for wideband application in CATV and MATV systems up to 2 GHz.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VCBO max. 15 V
Collector-emitter voltage (open base) . VCEO max. 12V
Collector current (d.c.) Ic max. 35 mA
Total power dissipation up to Tamp = 60 °C Ptot max. 300 mW
Junction temperature Tj max. 150 oC
D.C. current gain

Ic=30mA; VCe=5V hFg min. 40
Transition frequency at f = 500 MHz

Ic=30mA;Vcg=5V fT typ. 6 GHz
Feedback capacitance at f = 1 MHz

Ic=0;Vcg=4V Cre typ. 0,5 pF
Noise figure at optimum source impedance

Ic=30mA; Vcg =8 V; f =800 MHz F typ. 2,3 dB
Maximum unilateral power gain at f = 800 MHz

Ic=30mA; VCE=8V Gum typ. 16,5 dB
Output power at 1 dB gain compression

VCE =8 V; Ic =30 mA; f =800 MHz PL1 typ. +17 dBm
Third order intercept point

VCE =8 V; Ic =30 mA; f =800 MHz ITO typ. +36 dBm
MECHANICAL DATA

SOT-103 (see Fig. 1).
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BFG91A

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-103.

1
max | B ke
'
- |+——0,24 max +— 6,8max —
- |«12max 17,4 min
12, 7maxl=- 7Z75914A
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VcBo max. 15 V
Collector-emitter voltage (open base) VCEO max. 12V
Emitter-base voltage (open collector) VEBO max. 2V
Collector current
d.c. Ic max. 35 mA
peak value; f > 1 MHz Icm max. 50 mA
Total power dissipation up to Tamb = 60 °C Piot max. 300 mW
Storage temperature Tstg —65to +150 ©C
Junction temperature Tj max. 150 °C

80 May 1985



Silicon planar epitaxial transistor

BFG91A

THERMAL RESISTANCE
From junction to ambient in free air

mounted on glass-fibre p.c.b. (see Fig. 2) Rth j-a

25

-*[ 3 |<‘- 7293406

plated. Shaded area is Cu.

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

IE=0;Vcp=5V IcBO
D.C. current gain *

Ic=30mA;VCE=5V hFE
Transition frequency at f = 500 MHz *

Ic=30mA; VCe=5V fT
Collector output capacitance at f = 1 MHz

IE=ig=0;,VcB=5V Coe
Emitter capacitance at f = 1 MHz

Ic=ie=0;Vcg=0,5V Ce
Feedback capacitance at f = 1 MHz

lg=0;VCce=4V Cre
Maximum unilateral power gain at Tamp = 25 °C

Isfel?

Gym (in dB) = 10 log

[1-Isie1 2] [1—Isgel“]
Ic=30mA; Vcg =8 V; f =800 MHz G
Ic=30mA;VCE=8V;f= 2GHz UM

Noise figure at optimum source impedance
VCeE =8V, f=800 MHz; Tamp = 25 °C
ic= 4mA
Ilc=30mA

* Measured under pulse conditions.

max.

min.

typ.

typ.

typ.

typ.

typ.

typ.
typ.

typ.
typ.

300 K/W

50
40

0,9

25

0,5

16,56
8,0

Fig. 2 Requirements for fibre-glass print (dimensions
in mm). Single-sided 35 um Cu-clad epoxy fibre-glass
print, thickness 1,5 mm. Tracks are fully tin-lead

nA

GHz

pF

pF

pF

dB
dB

dB
dB
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BFG91A

Output power at 1 dB gain compression

VCE =8V;Igc=30mA; Tamp = 25 °C;

R =75 ; measured at f = 800 MHz P typ. +17 dBm
Third order intercept point (see Fig. 3)

Ic=30mA;VCg=8V;

RL=75%Q; Tamb = 25 °C;

Pp =1TO — 6 dB; fp = 800 MHz;

Pq =1TO — 6 dB; fg = 801 MHz;

measured at f(2q.p) = 802 MHz and

atf (2p.q) =799 MHz ITO typ. +36 dBm

Intermodulation distortion (see Fig. 3)
(DIN 450048, par. 6.3: 3 tone)
VCe=8V;Iic=30mA; RL=75Q;
VSWR < 2; Tamp = 25 °C
Vp =V =425 mV at fp = 795,25 MHz
Vq=Vo—-6dB atfy =803,25 MHz
Vi =Vo—6dB  atf, =805,25MHz
measured at f(p+q__r) =793,25 MHz dim typ. —60 dB

Second harmonic distortion (see Fig. 3)
VCE=8V;Ic=30mA; R_=75%;
VSWR < 2; Taqmp = 25 °C
Vp = Vo =200 mV at f, = 250 MHz
Vq =Vgo =200 mV at fq =560 MHz

measured at f(p+q) = 810 MHz do typ. —50 dB
1,5nF
1,5nF = +Vee
*Vgs i ;L
4 10k -3 ‘
L2 1nF

1nF

—o 750

1,5 0,68

g l lpF
7 7293448

Fig. 3 Intermodulation distortion and second harmonic distortion MATV test circuit.

L1 = L3 =5 uH Ferroxcube choke
L2 = 3 turns Cu wire (0,4 mm), internal diameter 3 mm, winding pitch 1 mm
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Silicon planar epitaxial transistor BFG91A
s-parameters (common emitter) at Vg =8 V
:r?A Nsz . Sie ste sre Soe SéJ M
40 | 0,90/ —14,50 7,12/173,20 0,01/ 81,70 1,00/ —4,3° 491
100 | 0,88/ —36,4° 6,86/159,10 0,03/ 71,40 0,97/-10,10 35,8
200 | 0,84/ —66,10 6,06/143,20 0,05/ 58,00 0,91/-17,10 28,6
2 500 | 0,73/-125,1° 3,69/108,6° 0,07/ 34,00 0,74/—29,5° 18,1
800 | 0,73/—153,56° 2,65/ 93,00 0,08/ 28,6° 0,72/-37,90 15,0
1000 | 0,74/-168,6° 2,20/ 83,20 0,08/ 26,80 0,72/-45,7° 13,5
1200 | 0,72/-176,7° 1,77/ 75,30 0,07/ 28,60 0,64/—51,20 10,5
2000 | 0,68/ 166,5° 1,01/ 51,80 0,06/ 53,90 0,65/-50,80 5,2
40 | 0,77/ —21,90 15,58/169,80 0,01/ 79,40 0,99/ —7,40 446
100 | 0,74/ -51,10 14,29/152,30 0,02/ 66,40 0,93/-16,80 35,1
200 | 0,71/ —87,40 11,42/133,70 0,04/ 52,60 0,80/—-26,40 28,5
5 500 | 0,63/—145,50 6,05/102,10 0,05/ 38,30 0,56/—35,6° 19,5
800 | 0,64/—168,80 4,12/ 89,40 0,06/ 40,90 0,55/—42,8° 16,2
1000 | 0,65/—179,7° 3,37/ 81.30 0,06/ 43,30 0,54/-50,6° 14,4
1200 | 0,67/ 166,6° 2,79/ 75,60 0,06/ 48,60 0,46/—-53,6° 12,5
2000 | 0,63/ 161,5° 1,52/ 54,00 0,08/ 64,6° 0,48/-50,60 7,0
40 | 0,61/ —31,68° | 26,14/165,80 0,01/ 75,90 0,98/-11,20 43,5
100 | 0,60/ —70,850 | 22,34/144,70 0,02/ 62,30 0,86/—24,30 34,6
200 | 0,60/—-110,6° 16,32/124,50 0,03/ 50,40 0,67/—34,90 28,8
10 500 | 0,59/-161,7° 7,80/ 97,40 0,04/ 47,20 0,42/-40,10 20,5
800 | 0,59/-178,30 5,12/ 86,6° 0,05/ 54,00 0,42/-46,80 16,9
1000 | 0,60/ 172,90 4,14/ 79,70 0,06/ 57,10 0,42/-55,30 15,1
1200 | 0,63/ 160,3° 3,42/ 75,70 0,07/ 61,80 0,34/-56,5° 134
2000 | 0,59/ 157,80 1,88/ 55,30 0,09/ 68,90 0,37/--51,80 8,0
40 | 0,44/ —49,20 39,09/160,4° 0,01/ 72,20 0,95/-16,10 42,6
100 | 0,49/ —97,6° 30,79/136,00 0,02/ 59,10 0,76/—42,6° 34,7
200 | 0,53/—134,7° 20,31/116,6° 0,02/ 52,5° 0,54/—-42,6° 29,1
20 500 | 0,57/-173,56° 9,05/ 33,90 0,04/ 58,50 0,32/-43,6° 21,3
800 | 0,56/ 173,50 5,88/ 84,60 0,05/ 65,30 0,33/-50,10 17,5
1000 | 0,57/ 167,00 4,69/ 78,60 0,06/ 67,00 0,33/—-59,90 15,6
1200 | 0,62/ 154,20 3,88/ 74,90 0,07/ 70,10 0,24/-60,40 14,2
2000 | 0,57/ 155,00 2,13/ 56,30° 0,10/ 71,50 0,28/-54,20 8,7
40 | 0,36/ —64,5° 46,45/157,60 0,01/ 71,70 0,92/-18,60 42,3
100 | 0,46/-113,9° 34,84/132,00 0,01/ 58,10 0,70/-38,50 34,8
200 | 0,52/-145,90 21,76/113,40 0,02/ 55,90 0,48/--45,50 29,3
30 500 | 0,56/—178,50 9,48/ 92,70 0,03/ 63,80 0,28/—44,20 21,5
800 | 0,55/—170,10 6,15/ 84,20 0,05/ 70,0° 0,30/-51,00 17,8
1000 | 0,57/—-164,80 4,19/ 78,60 0,06/ 70,90 0,30/—-61,50 15,9
1200 | 0,62/-152,7° 4,07/ 75,80 0,07/ 73,6° 0,21/-61,30 14,4
2000 | 0,57/—-153,80 2,22/ 56,30 0,10/ 72,50 0,25/-55,40 8,9
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Fig. 4 VCg=8V;Ic=30mA; Tagmp = 25 °C.
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Fig. 5 VCg =8 V; f=500 MHz; Tamp = 25 ©C.
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Fig.8 VCE = 5 V; Tamp = 25 ©C.
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Silicon planar epitaxial transistor BFG91A

72941 729416
_30 294159 40 0

(dB) (dB) \
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0 10 20 30|C(mA)40 0 10 20 aolc(mA)“)
Fig.9 VCe=8V; Vo =200mV; Fig. 10 VCE=8V; Vo =425 mV;
f(p+q) = 810 MHz; Tamb = 25 ©C. f(p+q—r) = 793,256 MHz; Tamb = 25 °C.
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_40 —30 T~~~
0 20 40 60 80 0 20 40 60
Gg (mS) Gs (mS)
Fig. 11 Circle of constant noise figure; Fig. 12 Circle of constant noise figure;
Ic=4mA;Vcg =8V, f=800 MHz. Ic=30mA; Vcg =8 V; f =800 MHz.
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BFG91A

CLASS-B OPERATION

7294166

12 \ [ -5
L
re L~ X
@) \ ] ()
-15
PN L A
\ |
\/
8 —-25
/
/ N
/ ™~ ]
6 -35
400 600 800 f (MHz) 1000

Fig. 13 Input impedance (series components).

7294165

12 \

N
N
N
N
10
400 600 800 ¢ (\Hz) 1000

Fig. 15 Power gain versus frequency.

0 \ 7204167 o
Ry XL
() \Q\\ (Q)
NN
N R
30 \~\\\L 70
L \
\\
\\
~J
20 60
400 600 800 ¢ (mHz 1000

Fig. 14 Load impedance (series components).

Conditions for Figs 13 to 15:
VCE=7,5V;PL =160 mW; Tamp = 25 °C.

OPERATING NOTE for Figs 13 to 15:

A base-emitter resistor of 82 £2 is recommen-
ded to avoid oscillation. This resistor must be
effective for r.f. only.
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BFG96

SILICON PLANAR EPITAXIAL TRANSISTOR

Silicon epitaxial n-p-n transistor in a four-lead dual-emitter plastic envelope (SOT-103). This device is
designed for wideband application in CATV and MATYV systems up to 2 GHz.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VcBo max. 20 v
Collector-emitter voltage (open base) VCEO max. 15 V
Collector current (d.c.) Ic max. 150 mA
Total power dissipation up to Tamp = 70 °C Ptot max. 700 mw
Junction temperature Tj max. 175 oC
D.C. current gain

Ic=50mA; VCE=10V hFE min. 25
Transition frequency at f = 500 MHz

Ic=50mA; VCE=10V fT typ. 5 GHz
Feedback capacitance at f = 1 MHz

Ic=0;Vecg=10V Cre typ. 1,0 pF
Maximum unilateral power gain at f = 800 MHz

Ic=50mA; VCE =10 V; Tamp = 256 °C Gum typ. 17 dB
Output power at 1 dB gain compression

Vce=10V; Ic=70 mA; f =800 MHz PL1 typ. +21 dBm
Third order intercept point

Vce=10V;Ic=70 mA;f=800 MHz ITO typ. +40 dBm

MECHANICAL DATA
SOT-103 (see Fig. 1).
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BFG96

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-103.

0,7max
| -

a 1,45L1,15
max max.__max

—»!|«——0,24 max <+— 6,8max —»
- |<-12max 17,4 min
—+12,7max'e— 7275914A
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VcBO max. 20 Vv
Collector-emitter voltage (open base) VCEO max. 15 Vv
Emitter-base voltage (open collector) VEBO max. 3V
Collector current (d.c.) Ic max. 150 mA
Total power dissipation up to Tamp = 70 °C
mounted on a p.c. board (see Fig. 2) Ptot max. 700 mW

Storage temperature Tstg —65 to +175 °C
Junction temperature Tj max. 175 oC
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Silicon planar epitaxial transistor

BFG96

THERMAL RESISTANCE
From junction to ambient in free air

mounted on glass-fibre p.c.b. (see Fig. 2)

From junction to case

50

7283262

Ll

CHARACTERISTICS

T; = 25 OC unless otherwise specified

Collector cut-off current
le=0;Vgcg=10V

D.C. current gain *
Ic=50mA; Vcg=10V

Transition frequency at f = 500 MHz *
Ic=50mA; Vcg=10V

Collector capacitance at f = 1 MHz
lIg=ig=0;Vcg=10V

Emitter capacitance at f =1 MHz
Ic=ic=0;VER=05V

Feedback capacitance at f = 1 MHz
Ic=0;Vcg=10V

Rth j-a
Rth jc

150 K/W
75 K/W

Fig. 2 Requirements for fibre-glass print (dimensions in
mm). Single-sided 35 um Cu-clad epoxy fibre-glass print,
thickness 1,5 mm. Tracks are fully tin-lead plated. Shaded

area is Cu.

IcBo

hFE

T

Ce

Ce

Maximum unilateral power gain at Tamp = 25 °C

Isfel?
Gy (in dB) = 10 log fe

* Measured under pulse conditions.

[1-Isigl2] [1—Ispe!*]
Ic=50mA; Vcg =10 V; f = 800 MHz
Ic=50mA; VCE=10V;f= 2GHz

Gum

max.

min.

typ.

typ.

typ.

typ.

typ.

typ.
typ.

100

25
50

1,5

6,5

1,0

15,0
8,0

nA

GHz

pF

pF

pF

dB
dB
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BFG96

Output power at 1 dB gain compression
Ic=70mA;Vcg =10 V; Tamp = 25 °C;
R =75 ; measured at f = 800 MHz

Third order intercept point (see Fig. 3)

Ic=70mA;Vcg=10V;

RL =75 ; Tamb = 25 °C;

Pp =1TO — 6 dB; fp = 800 MHz;
Pq =1TO — 6 dB; fq = 801 MHz;

measured at f(2q_p) = 802 MHz and

at f(2p—q) = 799 MHz

Intermodulation distortion (see Fig. 3)

(DIN 450048B, par. 6.3: 3 tone)

Ic=70mA;VCe=10V; R =75%Q;

VSWR < 2; Tamp = 25 0C

Vp = Vo =700 mV at f = 795,25 MHz
at fq = 803,25 MHz
at fr = 805,25 MHz

Vq = Vo —6dB
Vy =Vo —6dB

measured at f(p+q__r) =793,25 MHz

Second harmonic distortion (see Fig.

3)

Ic=14mA;Vce=10V; R =75%Q;

VSWR < 2; Tamp = 25 OC

Vp = Vo = 316 mV at fp = 250 MHz
Vq = Vo = 316 mV at fq = 560 MHz

measured at f(p+q) =810 MHz

10k

22nF
+Vgg =
L1
75Q }
1nF

T.P
»

Tp'; Q
>

24 27

=
> >

PL1

ITO

d2

pF

7293447

typ.

typ.

typ.

typ.

+21 dBm

+40 dBm

—60 dB

—52 dB

Fig. 3 Intermodulation distortion and second harmonic distortion MATV test circuit.

L1 = L3 = 5 uH micro-choke

L2 = 1,5 turns Cu wire (0,4 mm), internal diameter 3 mm, winding pitch 1 mm.
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Silicon planar epitaxial transistor

BFG96

s-parameters (common emitter) at Vg = 10 V

|
n,? A lerz Sie sfe Sre Soe géJ M
40 | 0,75/ 33,10 25,61/136,30 0,04/ 45,380 0,91/ 50,90 39,2
100 | 0,72/ -17,9° 18,62/115,20 0,04/ 40,380 0,66/ 29,7° 31,0
200 | 0,69/ —90,1°0 12,47/105,30 0,05/ 36,900 0,45/ —21,40 25,7
500 | 0,71/ 176,60 4,90/ 83,00 0,06/ 38,380 0,27/ —23,5° 171
10 800 | 0,72/ 171,30 3,40/ 69,60 0,08/ 48,450 0,28/ 36,20 14,1
1000 | 0,71/ 166,80 2,56/ 65,20 0,08/ 49,950 0,26/ —46,70 11,5
1200 | 0,74/ 155,30 2,10/ 61,60 0,08/ 55,930 0,25/ —46,3° 10,2
1500 | 0,78/ 145,40 2,02/ 39,00 0,10/ 61,780 0,26/—159,40 10,6
2000 | 0,73/ 126,50 1,34/ —6,10 0,13/ 7,600 0,26/—114,50 6,2
40 | 066/ 23,30 34,19/132,70 0,04/ 42,880 0,88/ 45,60 39,5
100 | 0,67/ —26,5° 22,57/112,90 0,04/ 38,100 0,56/ 21,90 31,3
200 | 0,67/ —86,1° 14,26/102,00 0,05/ 40,900 0,36/ —33,40 26,3
500 | 0,70/ 176,39 5,48/ 82,90 0,06/ 45,180 0,19/ —38,10 17,9
15 800 | 0,71/ 168,40 3,78/ 69,00 0,08/ 55,430 0,20/ —50,50 14,8
1000 | 0,72/ 164,60 2,85/ 65,60 0,08/ 57,480 0,18/ —53,20 12,4
1200 | 0,74/ 152,80 2,32/ 62,50 0,09/ 60,280 0,17/ -37,50 10,8
1500 | 0,77/ 146,10 2,28/ 41,40 0,10/ 65,250 0,19/-123,10 11,3
2000 | 0,72/ 125,70 1,51/ -5,00 0,14/ 7,050 0,20/-128,20 7,0
40 | 0,62/ 13,9° 40,59/131,8° 0,04/ 38,980 0,83/ 39,10 39,2
100 | 0,65/ —37,50 25,03/109,50 0,04/ 36,050 0,51/ 1540 31,7
200 | 0,67/ —68,6° 15,43/100,80 0,04/ 40,800 0,31/ —42,10 26,8
500 | 0,70/ 176,10 5,76/ 81,70 0,06/ 49,630 0,16/ —51,90 18,2
20 800 | 0,72/ 166,20 4,03/ 69,3° 0,08/ 55,800 0,17/ —53,00 15,4
1000 | 0,69/ 164,10 3,02/ 66,40 0,08/ 59,050 0,15/ —36,3° 12,5
1200 | 0,73/ 150,90 2,47/ 63,50 0,09/ 62,180 0,14/ 117,90 11,2
1500 | 0,75/ 145,10 2,38/ 41,30 0,11/ 66,450 0,16/—126,50 1.3
2000 | 0,72/ 125,30 1,59/ —5,00 0,14/ 9,280 0,17/-140,5° 73
40 | 0,65/ -2,10 50,00/128,5° 0,04/ 35,500 0,78/ 32,50 39,5
100 | 0,64/ —40,8° 28,09/106,5° 0,03/ 34,850 044/ 4,0 32,2
200 | 0,65/ 6,10 16,77/ 97,90 0,04/ 45,680 0,25/ —54,30 27,2
500 | 0,69/-179,80 6,15/ 81,80 0,05/ 54,000 0,15/ —55,10 18,7
30 800 | 0,70/ 166,90 4,25/ 70,10 0,08/ 60,450 0,16/ -—1,90 15,6
1000 | 0,70/ 163,8° 3,21/ 67,20 0,08/ 63,180 0,13/ 165,10 131
1200 | 0,73/ 151,20 2,61/ 64,20 0,09/ 66,680 0,12/-151,30 1,7
1600 | 0,75/ 141,40 2,56/ 43,30 0,12/ 67,530 0,15/-142,50 11,8
2000 | 0,71/ 126,00 1,69/ —4,10 0,15/ 10,450 0,16/—-159,50 78
40 | 0,61/ -21,9° 59,01/124,00 0,04/ 32,050 0,69/ 2560 39,5
100 | 0,64/ —36,4° 30,20/103,20 0,03/ 38,980 0,36/ —7,1° 32,5
200 | 0,65/ 128,60 17,42/ 95,40 0,04/ 47,900 0,22/ —67,7°0 27,5
500 | 0,70/ 178,80 6,39/ 80,90 0,05/ 62,150 0,15/ 8,80 19,1
50 800 | 0,72/ 166,90 4,41/ 68,10 0,08/ 64,150 0,16/ 149,90 16,2
1000 | 0,69/ 162,00 3,31/ 67,70 0,08/ 65,100 0,14/-164,6° 13,3
1200 | 0,73/ 151,60 2,72/ 65,20 0,09/ 68,250 0,13/-163,00 12,0
1500 | 0,75/ 144,30 2,60/ 43,10 0,12/ 69,600 0,15/—-158,30 11,9
2000 | 0,71/ 124,50 1,76/ 2,20 0,15/ 10,130 0,16/-175,00 8,1
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30 7294172
Gum
(dB) N
20
10 \\
0
102 103 104

Fig. 4 VCe =10V; Ic=50 mA; Tamp = 25 °C.

f (MHz)

100 7294174
3
80
60 —
’___"-—1
~
40
20
0
0 40 80 120 160
Ig (mA)

Fig.6 VCe =10V, Tamp = 25°C.

6 7294173
I
fr L/
(GHz) / N
. /
/
/
2
0
0 40 80 120 160
Ic (mA)

Fig. 5 Vcg =10 V; f = 500 MHz;
Tj=250C

40 7294112
Bg AT \\
(mS) //\*‘\ N
20 / \
N

4,0 4,5 )5,0 }5,5 }F=6,0dB

-20 e

-40

0 20 40 60 80
Gg (mS)

Fig. 7 Circle of constant noise figure
Ic=70mA;Vcg =10V;f =800 MHz.
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Silicon planar epitaxial transistor

BFG96

CLASS-B OPERATION

8 7294175
I'i, Xi /
()
Wl . 7
= -
//
A
0 A
Xi
-a A
-8
400 600 800 ¢ (mHz) 1000

Fig. 8 Input impedance (series components).

18 7294171
6p LN
(dB) N

N
14 AN
\\\
10 <
\\\
N
6
400 600 800 ¢ (yiz) 1000

Fig. 10 Power gain versus frequency.

50 7294176
T—
~—1_|
R X, XC 1]
(«)
40
~~
30
~_
R
L
\\
- \
20
400 600 800 ¢ (wHz) 1000

Fig. 9 Load impedance (series components).

Conditions for Figs 8 to 10:
VCE =10 V; P =700 mW; Tamp = 25 °C

OPERATING NOTE for Figs 8 to 10:

A resistance of 39 2 between base and emitter
is recommended to avoid oscillation. This
resistance must be effective for r.f. only.
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I L - BFPOOA

N-P-N 1 GHZ BROADBAND TRANSISTOR

Gold-metallized n-p-n transistor in a sub-miniature HERMETICALLY SEALED micro-stripline envelope.

The BFP90A features low noise; high gain and low distortion figures.

This device is designed for v.h.f. and u.h.f. wideband amplifiers and applications in the GHz range.

QUICK REFERENCE DATA

Collector-base voltage VeBo
Collector-emitter voltage VeEo
Collector current (d.c.) Ic
Total power dissipation up to Tamp = 125 °C Piot
Junction temperature T;

D.C. current gain
lc=14mA;Vcg=10V hgg

Transition frequency at f = 500 MHz

Ic=14mA;Vcg=10V fr
Maximum unilateral power gain

Ic=14mA; Vg =10V; Tgmp =25 °C

at f = 500 MHz G

at f = 800 MHz Um

max.
max.
max.
max.

min.

typ.

typ.

typ.
typ.

20 vV
15 VvV
30 mA
250 mW
175 °C

40
90

5,0 GHz

23 dB
19 dB

MECHANICAL DATA
Fig. 1 SOT-173.

Marking code: PO

7Z86991A

Dimensions in mm
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BFP90OA

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-basé voltage (open emitter) VcBo
Collector-emitter voltage (open base) VCEO
Emitter-base voltage (open collector) VEBO
Collector current (d.c.) Ic
Total power dissipation up to Tamp = 1256 °C

mounted on a ceramic substrate of 0,7 mm x 10 cm? Ptot
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE

From junction to ambient mounted on a
ceramic substrate of 0,7 mm x 10 cm? Rth j-a

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current

IE=0;Vcg=10V IcBo
D.C. current gain*

Ic=14mA;Vcg=10V hrg
Transition frequency at f = 500 MHz*

Ic=14mA;Vcg =10V fT
Collector capacitance at f = 1 MHz

lIg=ig=0;Vgcg=10V Cc
Emitter capacitance at f = 1 MHz

Ic=ic=0;VEg=05V Ce
Feedback capacitance at f = 1 MHz

Ic=0;Vgg=10V Cre
Maximum unilateral power gain (syg assumed to be zero)

|5fe|2

Gy (in dB) = 10 log

[1- Isielzl [1- Isoe'2]

at g =14 mA; Vg = 10 V; Tamp = 25 °C
f = 500 MHz G
f = 800 MHz um

Noise figure at f = 800 MHz; Rg = opt.; Tamp = 25 °C
Ic= 4mA; V=10V
Ic=14mA;Veg =10V

* Measured under pulse conditions.

max.

min.

typ.

typ.

typ.

typ.

typ.

typ.

typ.

typ.
typ.

20
15
2,0
30

250
to +150
175

200

50

40
90

5,0

0,5

1,2

0,3

23
19

mA
mW

oC
ocC

K/w

nA

GHz
pF
pF

pF

dB
dB

dB
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N-P-N 1 GHz broadband transistor

BFP9OA

s-parameters (common emitter) at Vcg = 10V

Ic f Sie Sfe Sre Soe
mA MHz
40 0,89/— 8,40 7,0/174,90 0,006/83,5° 0,99/— 2,30
100 0,88/— 20,89 6,9/167,0° 0,015/79,6° 0,98/— 5,4°
200 0,84/— 40,7° 6,6/154,00 0,028/70,2° 0,95/—10,2°
2 500 0,72/— 87,4° 5,0/126,0° 0,053/51,7° 0,86/—-19,6°
800 0,64/—116,6° 3,7/107,30 0,063/43,9° 0,81/—24,9°
1000 0,59/—132,4° 3,1/ 98,1° 0,066/42,4° 0,79/-27,8°
1200 0,566/—145,70 2,7/ 90,6° 0,068/41,1° 0,77/-30,4°
40 0,78/— 12,7° 14,8/172,3° 0,006/81,4° 0,98/— 3,7°
100 0,76/— 30,9° 14,0/160,8° 0,014/75,3° 0,96/— 8,8°
200 0,70/— 58,3° 12,4/144,1° 0,024/64,9° 0,89/—15,1°
5 500 0,58/—112,10 7,8/114,7° 0,040/50,6° 0,74/—-23,5°
800 0,52/—138,8° 5,6/ 98,50 0,048/50,1° 0,69/—26,4°
1000 0,49/—-153,6° 4,4/ 91,20 0,052/51,7° 0,67/—28,5°
1200 0,48/—163,4° 3,8/ 84,5° 0,056/53,2° 0,66/—30,5°
40 0,65/— 18,39 23,5/169,20 0,005/79,9° 0,98/— 5,40
100 0,63/— 43,40 21,5/154,20 0,012/71,99 0,93/—-12,3°
200 0,56/— 78,10 17,4/134,5° 0,020/61,1° 0,82/—19,0°
10 500 0,49/—132,4° 9,5/107,00 0,032/54,4° 0,65/—24,0°0
800 0,46/—154,99 6,4/ 93,3° 0,041/58,00 0,62/—-26,1°
1000 0,44/—-167,1° 5,1/ 87,40 0,047/60,6° 0,61/—27,6°
1200 0,44/—174,8° 4,3/ 81,7° 0,052/62,5° 0,60/—29,7°
40 0,52/— 28,1° 33,9/164,9° 0,005/77,6° 0,96/— 7,5°
100 0,50/— 64,10 29,3/145,4° 0,011/67,4° 0,88/—15,5°
200 0,46/—104,50 21,0/124,4° 0,016/59,7° 0,73/-20.80
20 500 0,46/—150,2° 10,3/101,00 0,026/61,4° 0,60/—-22,1°
800 0,44/—-165,7° 6,7/ 89,7° 0,037/66,1° 0,58/—23,99
1000 0,44/—175,7° 5,4/ 84,20 0,044/68,6° 0,568/—25,7°
1200 0,44/+ 178,5° 4,5/ 79,60 0,050/69,8° 0,57/—27,9°
40 0,48/— 33,40 36,8/162,7° 0,005/75,8° 0,95/— 8,20
100 0,47/— 72,9° 30,3/141,7° 0,010/65,20 0,85/—16,2°
200 0,45/—113,4° 21,0/121,1° 0,015/59,4° 0,71/—20,2°
25 500 0,45/—156,00 9,9/ 99,10 0,025/62,9° 0,60/—20,8°
800 0,45/-170,1° 6,5/ 88,10 0,036/67,9° 0,568/—-23,1°
1000 0,44/-179,1° 5,2/ 83,20 0,043/69,9° 0,58/—25,00
1200 0,44/+ 175,49 4,3/ 78,9° 0,050/71,20 0,568/—-27,4°
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BFP90A J L

1200 60°

7292706

Fig. 3 Reverse transmission coefficient syq.

Conditions for Figs 2 to 5: Vog = 10 V; Ig = 14 mA; Tamp = 25 °C.
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N-P-N 1 GHz broadband transistor | BFPQOA

_/
(]
120° g0 7292708

Fig. 5 Forward transmission coefficient sg,.
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BFP90A J \

100 7292709
-
hre T
|
A
[’
80
L
60 L .
0
10 I (mA) 20

Fig.6 Vgg=10V; Tj=25 oc;
typical values.

7292711

0 0 vy 20

Fig. 8 Ic =14 mA; f = 500 MHz; Tj=25 oC;
typical values.

6 7292710
(Gfgz) / T 17
4 /
/
!
] -
0 20 I (mA) 40

Fig. 7 Vcg =10 V; f = 600 MHz; Tj =250C;
typical values.

08 7292712
Ce
(pF)

0,6 \\

\
~]
~_|
04
0 10 VCB(V) 20

Fig.9 Ig=ig=0;f=1 MHz;Tj=25°C;
typical values.
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N-P-N 1 GHz broadband transistor BFPQOA

4 7292713 4 7292714
F F
(dB) P (dB) /
/
) // ) /
I ///
0 0
0 10 Ie (mA) 20 0,2 05 1 foHz) 3

Fig. 10 Vgg = 10 V; f = 800 MHz; Rg = opt.; Fig. 11 Vcg=10V; Ic =4 mA; Rg = opt.;
Tamb = 25 OC; typical values. Tamb = 25 °C; typical values.

30 \ 7292715
Gum N
(dB) \
N
20
N
N
10
0.1 0,2 0,5 1 2
f (GHz)

Fig. 12 Ve =10V;Ic=4mA; Tamp = 25 °C;
typical values.
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i L BFP91A

N-P-N 1 GHz BROADBAND TRANSISTOR

Gold-metallized n-p-n transistor in a sub-miniature HERMETICALLY SEALED micro-stripline envelope.

The BFP91A features iow noise, high gain and low distortion figures.

This device is designed for v.h.f. and u.h.f. wideband amplifiers and applications in the GHz range.

QUICK REFERENCE DATA

Collector-base voltage Vecgo  max. 15 V
Collector-emitter voltage Vceo  max. 12V
Collector current (d.c.) Ie max. 50 mA
Total power dissipation up to Tamp = 105 °C Piot max. 350 mwW
Junction temperature Tj max. 175 ©C
D.C. current gain .
- . - min. 40

Ic=30mA;Vcg=5V hFg typ. 90
Transition frequency at f = 500 MHz

lc=30mA; Vg =5V fr typ. 6,0 GHz
Maximum unilateral power gain

Ic=30mA; Vg =8V, Tagmb=25°C

at f = 500 MHz G typ. 22 dB

at f = 800 MHz UM typ. 18 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-173.

0,15 g
(),6+ 0’*09 max
05 —e==
4 f t
Marking code: P1

¢ 12 max

i =~ (2x)

72869914
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BFP91A

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) Vego  max. 15 V
Collector-emitter voltage (open base) VCEQ  max. 12V
Emitter-base voltage (open collector) VEBO max. 20V
Collector current (d.c.) Ic max. 50 mA
Total power dissipation up to Tamp = 105 °C

mounted on a ceramic substrate of 0,7 mm x 10 cm? Ptot max. 350 mW
Storage temperature Tstg —65 to +150 °C
Junction temperature Tj max. 175 °C

THERMAL RESISTANCE
From junction to ambient mounted on a
ceramic substrate of 0,7 mm x 10 cm? Rthj-a 200 K/W
CHARACTERISTICS
Tj= 25 OC unless otherwise specified
Collector cut-off current

lg=0;Vgg=10V IcBO max. 50 nA
D.C. current gain * .

Ic=30 mtg«; Vcg=5V heg :;/l: gg
Transition frequency at f = 500 MHz *

Ic=30mA;Vcg=56V fr typ. 6,0 GHz
Collector capacitance at f = 1 MHz

Ig=ig=0;Vecg=10V Cc typ. 0,7 pF
Emitter capacitance at f = 1 MHz

Ic=ic=0;Vgg=05V Ce typ. 2,5 pF
Feedback capacitance at f = 1 MHz

Ic=0;Vgg=10V Cre typ. 0,5 pF
Maximum unilateral power gain (syg assumed to be zero)

lsfe|2

Gym (in dB) =10 log 7= TsgP] [1= Foal’]

atlc=30mA;VCE=8V; Tgmp=25°C

f =500 MHz G typ. 22 dB

f = 800 MHz UM yyp. 18 dB
Naise figure at f = 800 MHz; Rg = opt.; Tamp = 25 °C

Ic= 4mA;Vgg=8V F typ. 1,6 dB

Ic=30mA;Vcg =8V typ. 2,3 dB

* Measured under pulse conditions.
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N-P-N 1 GHz broadcast transistor

BFP91A

s-parameters (common emitter) at Vg =8 V

Ic f Sie Sfe Sre Soe
mA MHz
40 0,92/— 13,6° 6,8/172,5° 0,011/81,70 0,99/— 3,90
100 0,90/— 33,20 6,8/160,7° 0,027/72,9° 0,97/— 9,00
200 0,86/— 62,00 6,0/143,6° 0,048/59,00 0,92/-15,6°
2 500 0,79/-117,30 3,8/111,1° 0,075/35,5° 0,78/—26,8°
800 0,73/—-144,59 2,6/ 93,69 0,080/27,4° 0,73/-32,5°
1000 0,71/-157,6° 2,1/ 85,20 0,081/25,5° 0,72/-36,6°
1200 0,71/-167,6° 1,8/ 77,8° 0,081/24,7° 0,72/—40,5°
40 0,81/- 19,59 16,0/169,4° 0,011/79,3° 0,98/— 6,9°
100 0,79/— 46,6° 14,5/153,7° 0,024/67,7° 0,93/-15,8°
200 0,74/— 82,49 11,8/133,9° 0,040/52,9° 0,80/—25,4°
5 500 0,69/—-136,4° 6,5/103,9° 0,056/36,1° 0,60/-35,3°
800 0,66/—158,8° 4,3/ 89,50 0,061/35,2° 0,65/—38,5°
1000 0,65/—169,4° 3,6/ 82,7° 0,064/36,8° 0,54/—41,3°
1200 0,65/—177,2° 2,9/ 76,7° 0,066/38,6° 0,53/—44,3°
40 0,70/— 27,30 26,2/165,5° 0,010/76,7° 0,97/-10,5°
100 0,68/— 63,20 22,8/146,5° 0,021/62,8° 0,86/—23,2°
200 0,66/—102,8° 16,9/125,5° 0,032/49,20 0,68/—-34,3°
10 500 0,64/—150,7° 8,3/ 98,99 0,043/40,6° 0,46/—41,9°
1000 0,62/—176,9° 4,4/ 81,20 0,056/47,4° 0,41/—-45,20
1200 0,62/—176,9° 3,6/ 76,1° 0,061/49,9° 0,40/—-47,6°
40 0,55/— 40,80 40,6/160,30 0,009/73,30 0,93/-15,80
100 0,67/— 86,4° 32,5/137,6° 0,017/58,10 0,77/-32,6°
200 0,59/—125,5° 21,6/117,00 0,024/48,7° 0,54/—-43,9°
20 500 0,62/—163,2° 9,9/ 94,40 0,035/49,6° 0,34/—49,0°
800 0,60/—176,3° 6,3/ 84,550 0,046/55,5° 0,30/—49,2°
1000 0,59/+ 175,80 5,1/ 79,3° 0,053/58,1° 0,30/—-49,9°
1200 0,59/+171,1° 4,3/ 74,80 0,061/59,7° 0,30/-52,0°
40 0,48/— 50,40 48,6/157,4° 0,008/71,2° 0,91/-18,7°
100 0,53/— 99,7° 36,9/133,20 0,015/56,5° 0,71/-37,4°
200 0,567/-135,70 23,3/113,3° 0,021/49,70 0,48/—48,0°
30 500 0,60/—167,9° 10,4/ 93,10 0,032/54,2° 0,29/-52,20
800 0,59/—180,00 6,6/ 83,6° 0,044/59,90 0,27/-52,00
1000 0,59/+173,4° 5,3/ 78,6° 0,053/61,8° 0,27/-52,20
1200 0,59/+ 169,20 4,4/ 74,3° 0,060/62,8° 0,26/—54,3°
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BFP91A J L

7292717

90°

Fig. 3 Reverse transmission coefficient spq.

Conditions for Figs2to 5: Vcg =8 V; Ic = 30 mA; Tamp = 25 ©C.
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N-P-N 1 GHz broadcast transistor BFP91A

7292718

Fig. 4 Output impedance, derived from output reflection coefficient soq coordinates, in £2 x 50.

90°

120°
200
1500
ol %
1200MHz
180° }
_vL
150°
120°
90

Fig. 5 Forward transmission coefficient sye.

7292719

o
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BFP91A

100 7292720
hre
50
0
0 10 20 Ig (mA) 30
Fig.6 Vcg=56 V;Ti =250C;
typical values.
8 7292722
fr
(GHz) 1/
4

oL L | ]

° 8 veetvy 18

Fig. 8 Ic=30mA; f =500 MHz; Tj = 25 °C;
typical values.

24 7292724
F
(dB) L
/
1,6
L
08
|
0 ! J
0 10 20 (ma) 30

Fig. 10 Vg =8 V; f =800 MHz; Zg = opt. ;
Tamb = 25 ©C; typical values.

8 7292721
fr
(GHz) T
4 /
0 |
0 20 40

Ig (mA)

Fig. 7 Vcg =5 V; f = 500 MHz; Tj=250C;
typical values.

1 7292723
\
N
Ce
(pF) \\
T ————
0,5
0
0 8 Veg (V) 16

Fig. 9 Ig=ig=0;f=1 MHz;Tj=25°C;
typical values.

30 7292725
Gum
(dB)
20
0 2 3 4
10 10 f (MHz) 10
Fig. 11 Ve =8V;Ic=30mA;

Tamb = 25 OC.
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B

N-P-N 1 GHz BROADBAND TRANSISTOR

Gold-metallized n-p-n transistor in a sub-miniature HERMETICALLY SEALED microstripline envelope.

The BFP96 features low noise, high gain and low distortion figures.

This device is designed for v.h.f. and u.h.f. wideband amplifiers and applications in the GHz

range.

QUICK REFERENCE DATA

Collector-base voltage Vego — max 20 Vv
Collector-emitter voltage Vcep  max. 15 Vv
Collector current (d.c.) Ic max. 100 mA
Total power dissipation up to Tamp = 75 °C Piot max. 500 mW
Junction temperature Tj max. 175 oC
D.C. current gain
Ic=50mA; Ve =10V hre min. 25
Transition frequency at f = 500 MHz
Ic=50mA; Vg =10V fr typ. 5 GHz
Maximum unilateral power gain
Ic=50mA; Vcg=10V; Tamp =25°C
at f = 500 MHz G typ. 19 dB
at f = 800 MHz UM typ. 15 dB
MECHANICAL DATA Dimensions in mm
i . 2,75
Fig. 1 SOT-173. - 235
2,2 L
T 2200 )
| ]
0,15 4g
0,6‘ ]1] 0'009 m’ux
0,5 }
’ }

Marking code: P6
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BFP96

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VcBO
Collector-emitter voltage (open base) VCEO
Emitter-base voltage (open collector) VEBO
Collector current (d.c.) Ic
Total power dissipation up to Tamp =75 °C

mounted on a ceramic substrate of 0,7 mm x 10 cm? Ptot
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE

From junction to ambient mounted on a
ceramic substrate of 0,7 mm x 10 cm? Rth j-a

CHARACTERISTICS
T;j=25 OC unless otherwise specified
Collector cut-off current

Ig=0;Vgg=10V IcBO
D.C. current gain*

Ic=50mA;Vcg=10V hEg
Transition frequency at f = 500 MHz* .

Ic=50mA; V=10V fT
Collector capacitance at f = 1 MHz

lIg=ig=0;Veg=10V Ce
Emitter capacitance at f = 1 MHz

Ic=ic=0;VEg=05V Ce
Feedback capacitance at f = 1 MHz

iIc=0;Vgg=05V Cre
Maximum unilateral power gain (se assumed

to be zero)

|5fe|2

Guwm (in dB) =10 log —— Isiel*] [1 — Isgel’]

at lc=50mA; Vg =10 V; Tamp =25 °C
f =500 MHz

G
f =800 MHz UM
Noise figure at f = 800 MHz; Rg = opt.; Tamp = 25 °C
Ic=50mA;Vcg=10V F

* Measured under pulse conditions.

max. 20
max. 15
max. 3,0
max. 100
max. 500
—65 to +150
max. 175

200
max. 100
min. 25
typ. 5
typ. 1,3
typ. 55
typ. 1,0
typ. 19
tvp. 15
typ. 3,7

mA
mW

oc
oc

K/wW

nA

GHz
pF
pF

pF

dB
dB

dB
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N-P-N 1 GHz broadband transistor

BFP96

s-parameters (common emitter) at Vecg=10V

Ic f Sie Sfe Sre Soe
mA MHz
40 0,83/— 36,0° 15,5/160,2° 0,022/72,1° 0,95/— 13,7°
100 0,79/—- 78,7° 12,3/136,8° 0,044/52,70 0,80/— 27,7°
200 0,75/—-119,2°0 8,1/114,6° 0,059/38,1° 0,60/— 36,1°
5 500 0,74/—159,90 3,7/ 89,50 0,070/29,8° 0,46/— 43,2°
800 0,73/-174,0° 2,4/ 75,70 0,078/33,4° 0,45/— 50,70
1000 0,72/ 179,00 1,9/ 68,5° 0,083/37,4° 0,46/— 55,7°
1200 0,72/ 173,50 1,6/ 63,3° 0,087/40,3° 0,47/— 61,6°
40 0,73/— 50,1° 26,3/153,9° 0,020/67,3° 0,90/— 22,1°
100 0,72/— 99,30 18,7/128,40 0,036/47,4° 0,67/— 41,70
200 0,71/—136,2° 11,2/108,6° 0,045/37,3° 0,44/— 51,9°
10 500 0,71/-167,7° 4,8/ 88,20 0,057/38,80 0,29/— 58,80
800 0,71/—179,3° 3,1/ 75,9° 0,070/45,0° 0,29/— 63,8°
1000 0,70/ 174,9° 2,5/ 71,1° 0,078/48,9° 0,29/— 66,8°
1200 0,70/ 170,20 2,1/ 65,50 0,087/51,1° 0,30/— 71,59
40 0,61/— 79,4° 45,6/142,2° 0,016/59,2° 0,79/— 39,3°
100 0,66/—128,6° 26,8/116,6° 0,025/43,9° 0,48/— 68,10
200 0,68/—1565,20 14,8/101,3° 0,031/43,00 0,28/— 87,00
30 500 0,70/—176,0° 6,1/ 86,10 0,047/53,4° 0,17/-107,7°
800 0,69/ 175,6° 3,9/ 76,3° 0,066/58,7° 0,16/-110,7°
1000 0,68/ 170,50 3,1/ 72,20 0,079/60,9° 0,16/—109,9°
1200 0,69/ 167,10 2,6/ 67,20 0,090/61,30 0,16/—111,50
40 0,60/— 86,00 49,9/139,5° 0,015/56,7° 0,75/— 44,10
100 0,65/—-133,9° 28,1/114,3° 0,023/43,6° 0,44/— 74,8°
200 0,67/-157,90 15,3/100,00 0,029/45,70 0,26/— 96,40
40 500 0,69/—176,7° 6,4/ 86,00 0,047/56,1° 0,17/-120,3°
800 0,68/ 175,3° 4,0/ 76,7° 0,067/60,7° 0,16/—123,3°
1000 0,68/ 170,20 3,2/ 72,6° 0,080/62,0° 0,15/—-122,8°
1200 0,68/ 167,20 2,7/ 68,00 0,091/62,20 0,16/—-124,1°
40 0,58/— 91,6° 52,3/136,8° 0,015/56,4° 0,72/— 47,1°
100 0,64/—137,0° 28,4/112,40 0,022/44,8° 0,41/— 78,00
200 0,66/—159,6° 15,5/ 99,20 0,028/47,90 0,25/-100,3°
50 500 0,68/—176,9° 6,6/ 85,60 0,048/57,9° 0,17/—124,8°
800 0,68/—175,59 4,2/ 76,1° 0,069/61,00 0,16/—128,59
1000 0,68/ 170,40 3,3/ 72,80 0,082/62,4° 0,15/—128,1°
1200 2,8/ 66,80 0,094/62,1° 0,16/—129,4°

0,68/ 166,80
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180° 00
8 0,05 0,1
A /

150° 30°

7292697

Fig. 3 Reverse transmission coefficient sq.

Conditions for Figs 2 to 5: Veg = 10 V; Ig = 50 mA; Tymp = 25 °C.
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N-P-N 1 GHz broadband transistor

Fig. 4 Output impedance, derived from output reflection coefficient spe coordinates, in 2 x 50

7292698

o

—vL

150°

90
120°
100
150° 200

500

+¢ 800
1000

180° 1200 MHz

90

120°

7292699
o

Fig. 5 Forward transmission coefficient sge.
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80 7292700
heE =
////
L~
40
0
0 80 I (mA) 160
Fig.6 Vcg=10V;Tj=25 oC;
typical values.
3 7292702
CC
(pF)
|
21\
N
\\~
1
0 10 Veg (V) 20

Fig. 8 Ig =ig;f=1MHz; T; = 25 OC;
typical values.

8 7292701
fr
(GHz)
N
4 //
A
7
0
0 80 Ic(ma) 160

Fig. 7 Vcg =10 V; f = 500 MHz; Tj=25 oc;
typical values.

5 7292704
F
(dB)
4 4
/]
A, /
N V]
3 r/
\~~h-/

2
1
0

1 10 Ic (mA) 100

Fig. 9 Vcg =10 V; f =800 MHz; Rg = opt.;
Tamb = 25 ©C; typical values.

7292703

30

Gum
(dB)

20

AN

10

N

0,1

02

05 1 f(GHz)

Fig. 10 Vo =10 V; Ig = 50 mA; Tamp = 25 OC; typical values.
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l L BFQ22S

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the
case. It is primarily intended for use in u.h.f. and microwave aerial amplifiers, radar systems, oscillosco-
pes, spectrum analysers etc.

The transistor has extremely high power gain and good low noise performance.
P-N-P complement is BFQ24.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VcBo max. 15 V
Collector-emitter voltage (open base) VeEO max. 12V
Collector current (d.c.) Ic max. 35 mA
Total power dissipation up to Tamp = 65 °C Piot max. 150 mw
Junction temperature Tj max. 200 °C
Transition frequency at f = 500 MHz

Ic=30mA; Vcg=5V fr typ. 5 GHz
Feedback capacitance at f = 1 MHz

lc=0;Vcg=5V Cre typ. 0,65 pF
Noise figure at optimum source impedance

Ic=2mA;Vcg =5V; f=500 MHz; Tymp = 25 °C F typ. 1,9 dB
Maximum unilateral power gain (see next page)

lc=30mA; Ve =5V; f=500 MHz; Tymp = 256 °C Gum typ. 16,0 dB
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-72 with insulated electrodes.

) l lﬂ ¥o,51
48 Amax
max !

v L.ul {

'<—n?§x+t<——-— 12,7min — —

7265579.2

(1) Shield lead connected to case.
Accessories: 56246 (distance disc).
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BFQ22S

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)

Collector current (peak value) at f > 1 MHz
Total power dissipation up to Tymp = 65 °C
Storage temperature

Junction temperature

THERMAL RESISTANCE (note 1)
From junction to ambient in free air
From junction to case

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current
Ig = 0; Veg=5V
D.C. current gain (note 2)
Ic=10mA;Vcg=5V
Transition frequency (notes 2 and 3)
lc=30mA; Vcg =5V; f=500 MHz
Feedback capacitance (note 3)
Ic=0; Vg =5V; f=1MHz; Tymp = 25 °C
Noise figure at optimum source impedance (note 3)
Ic= 2mA;Vgg =5V, =500 MHz; Tamp = 25 °C
Ig=10mA;Vcg =5V; f=200 MHz; Tymp = 25 °C
Maximum unilateral power gain (note 3)
Sre assumed to be zero
Iste |
(1= sie |2 (1 = spe | %)
Ic=10mA;Vcg =5V; f=200 MHz; Tymp = 25 °C
Ic=30mA; Vog =5 V; f=500 MHz; Tamp = 25 °C

Gym (indB) = 10 log

Notes

1. K/W is S| unit for ©C/W.

2. Measured under pulse conditions.
3. Shield lead grounded.

VcBo
VCEO
VEBO
Ic
Icm
Ptot
Tstg
Tj

Rth j-a
Rth j-c

IcBo

Gum
Gum

max.

max.

max.

max.

max.

max.

15 V
12V
2V
35 mA
50 mA
150 mwW

—65 to + 200 °C

max. 200 °C
= 900 K/W
= 600 K/W
< 50 nA
50 to 150
typ. 5 GHz
typ. 0,65 pF
typ. 1,9 dB
< 2,5 dB
> 21,0 dB
typ. 16,0 dB
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Silicon planar epitaxial transistor BFQQQS
150 7284708 6 7284709
f
h T
FE (GHZ) typ P o
P4
7
100 4 4
typ
/
50 2
|
|
1
° 0 40 0
20 Ic (mA) 0 20 IC (mA) 40
Fig. 2. Fig. 3.
7284710
0,9
Cre {
(pF) Conditions for Figs 2, 3 and 4:
0.8 Fig. 2 VCE'—'5V,‘T]' =25 OC.
Fig. 3 Vgg =5V, f =500 MHz; Tj= 25 OC;
\ shield lead grounded.
Fig. 4 I1c=0;f=1MHz; Tamp =25 °C;
\ shield lead grounded.
0,7
\
N,
N
typ
-
0,6 ~]
05 15
0 5 10 Vg (V)
Fig. 4.
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BFQ22S J L

3 7284711
il T
. f=500MHz/ 200MHz
(dB) //
: I,
/
V4
//
/r
1
0
1 10 102

Ic (mA)

50 7284712
Gum
lsfe‘2 N
(dB)
—
N
’lsfe‘z ‘\ Gum
N\
25 A
AN
AN
N
N
NA
N
0
2 3
10 102 (yHy 10

Fig. 5 Vog =5V, Zg = optimum; Tamp = 25 °C;

typical values; shield lead grounded.

Fig. 6 VCE =5 V; Ic =30 mA; Tamb = 25 °C;

typical values; shield lead grounded.

7284713
150 AN
N
Ptot
(mW)
100
\\
N
N
50 NC
N
N
0
0 50 100 150 200
Tamb (°C)

Fig. 7 Power derating curve versus ambient temperature.
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BFQ23

SILICON WIDEBAND TRANSISTOR

P-N-P transistor in a subminiature plastic transfer-moulded T-package. It is primarily intended for use
in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar systems, oscilloscopes, spectrum

analysers etc.

The transistor features low intermodulation distortion and high power gain; thanks to its very high

transition frequency, it also has excellent wideband properties and low noise up to high frequencies.

N-P-N complements are BFR91 and BFRI1A.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -Vgo max. 15
Collector-emitter voltage (open base) -Vcep max. 12
Collector current (d.c.) —lc max. 35
Total power dissipation up to Tamp = 60 °C Ptot max. 180
Junction temperature Tj max. 150
Transition frequency at f = 500 MHz )

—lc=30mA; -Vcg=5V fr typ. 5
Feedback capacitance at f = 1 ViHz

—lg=2mA;-Vgg=5V Cre typ. 0,8
Noise figure at optimum source impedance

—lg=2mA; -Vgg =5V, f=500 MHz F typ. 2,4

mA
mwW
oC

GHz

pF

dB

MECHANICAL DATA (see Fig. 1)

April 1985

119



BFQ23

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-37.
Connections

]

1. Base
2. Emitter
3. Collector

'
Y
e b 0,24 max ~>| <-1,05max

1,2max—» e 7273904.3
27
max

(1) = type number marking.

RATINGS

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

Collector-base voltage (open emitter) —Vcgo max. 15 Vv
Collector-emitter voltage (open base) —Vceo max. 12V
Emitter-base voltage (open collector) —VEBO max. 2V
Collector current (d.c.) —l¢ max. 35 mA
Collector current (peak value ) at f > 1 MHz —lcm max. 50 mA
Total power dissipation up to Tamp = 60 °C Ptot max. 180 mwW
Storage temperature Tstg —65 to + 150 °C
Junction temperature T; max. 150 °C

THERMAL RESISTANCE
From junction to ambient in free air

mounted on a fibre-glass print
of 40 mm x 25 mm x 1 mm Rth ja = 0,5 K/wW
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Silicon wideband transistor BFQ23

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

lIg=0;-Vecg=5V —lcgo < 50 nA
D.C. current gain

—lg=30mA; -Vcg =5V hrE > 20 *
Transition frequency

f=500 MHz; —Ic =30 mA; =Vcg =5V fr typ. 5 GHz *
Collector capacitance

f=1MHz; Ig=1g=0;,-Vcp=5V Ce typ. 0,85 pF
Emitter capacitance

f=1MHz;Ic=1.=0;,-Vgg=05V Ce typ. 1,8 pF
Feedback capacitance

f=1MHz; —Ic=2mA; =Vcg =5V Cre typ. 0.8 pF
Noise figure at optimum source impedance

—lc=2mA; =Vgg =5V; f=500 MHz F typ. 2,4 dB

Maximum unilateral power gain
Sre assumed to be zero
—Ic=30mA; =Vcg =5 V; f =500 MHz
|ste |*
(1— lsie | ) 1- lsoe |2)

10 log =Gum typ. 16,5 dB

Intermodulation distortion* (see Fig. 2)
—lc=30mA; -V =5V;R_=75%Q; VSWR <2
Vp=Vo=300mV at f, = 495,25 MHz
Vq=Vo—6dB at fq = 503,25 MHz
Vy =Vo—6dB at f, = 505,25 MHz
Measured at f(p + q—r) =493,256 MHz dim typ. —60 dB

7274449

L1: 4 turns Cu wire (0,35); winding pitch 1 mm; internal diameter 4 mm.
L2 and L3: 5 uH (code number 3122 108 20150)

Fig. 2 Intermodulation distortion test circuit.

* Measured under pulse conditions.
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BFQ23

40 7277437 6 7272429
f typ
h T
FE (GHz) N
- ]
30 4
A
20 2
-Veg =5V
f =500 MHz
T;j=25°C
0
10 0 20 _ 40
0 20 o (ma) 40 Te(mA)
Fig. 3 Typical values; Vog =4 V. Fig. 4.
1’5 7277438
CC
(pF)
\
\
1.0 30 7294113
Bs
(mS)
20

T~_\
~ N\

Ji
I
1
NN

®23 25 /3,0 }3,5 }F=4,0d5
~— U/ /
Nl )
-20
0 -30
0 10 veg (V) 20 0 20 40 Go(ms) 60
Fig. 5 Typical values; f = 1 MHz. Fig. 6 Circles of constant noise figure.

Vce =8 V;Ic =4 mA; f=800 MHz.
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Silicon wideband transistor

BFQ23

s-parameters (common emitter) at Vcg =5 V

Ic f Sie Sfe Sre Soe Gum
mA MHz dB
5 40 0,75/ 55,80 14,24/136,2° 0,05/57,180 0,96/ 68,50 37,8
100 0,75/ 54,2° 14,38/139,30 0,05/60,18° 0,95/ 52,90 37,2

200 0,75/ 56,99 14,24/136,10 0,05/60,03° 0,96/ 68,1° 37,4

500 0,75/ 52,70 14,13/137,7° 0,05/57,28° 0,96/ 64,3° 37,7

800 0,74/ 57,70 14,49/140,20 0,05/58,930 0,95/ 65,20 37,0

1000 1,01/ 178,9° 1,11/ —=1,00 1,01/—1,000 1,06/ 178,10 28,7

1200 0,44/—136,3° 5,10/ 99,5° 0,11/51,75° 0,39/ —-60,3° 15,8

1500 0,40/ 166,20 2,29/ 63,4° 0,18/51,030 0,25/ —48,99 8,3

2000 0,42/ 124,60 1,34/ 33,40 0,29/ 35,189 0,18/—122,3° 3,6

10 40 0,56/ 45,4° 21,73/135,9° 0,05/50,18° 0,90/ 62,1° 35,6
100 0,55/ 45,40 21,92/136,1° 0,04/56,25° 0,91/ 47,4° 35,8

200 0,65/ 45,6° 22,23/138,3° 0,04/52,880 0,91/ 63,00 36,1

500 0,55/ 42,00 21,89/137,2° 0,05/ 55,650 0,91/ 59,20 35,8

800 0,56/ 47,89 21,63/135,9¢ 0,05/51,000 0,90/ 59,2° 35,3

1000 1,00/ 178,5° 1,10/ —=2,7° 1,00/ 0,85° 1,06/ 176,7° 31,7

1200 0,38/—155,8° 5,92/ 94,30 0,09/ 60,85° 0,28/ —73,3° 16,5

1500 0,40/ 158,6° 2,52/ 63,99 0,18/58,08° 0,17/ —38,5° 8,9

2000 0,41/ 121,00 1,42/ 34,3° 0,30/ 37,900 0,13/—143,2° 3,9

15 40 0,42/ 36,20 25,83/134,50 0,04/ 48,78° 0,87/ 58,69 35,2
100 0,42/ 34,7° 26,23/134,7° 0,04/ 49,08° 0,86/ 44,00 35,0

200 0,42/ 36,10 25,70/134,9° 0,04/52,05° 0,86/ 60,20 34,8

500 0,42/ 31,10 26,10/136,2° 0,04/50,100 0,87/ 55,20 35,2

800 0,42/ 37,6° 26,06/136,1° 0,04/52,150 0,86/ 56,3° 35,1

1000 1,00/—176,4° 1,15/ —2,7° 1,04/—0,40° 1,11/-179,7° 33,6

1200 0,37/—-165,8° 6,20/ 92,3° 0,09/ 65,950 0,23/ —81,1° 16,7

1500 0,41/ 155,7° 2,61/ 63,7° 0,19/60,73° 0,15/ 38,5° 9,2

2000 0,40/ 115,49 1,37/ 19,20 0,30/51,63° 0,11/-162,2° 3,5

20 40 0,33/ 26,1° 28,68/135,2° 0,04/ 49,100 0,83/ 56,6° 34,6
100 0,33/ 24,3° 28,86/134,8° 0,04/52,38° 0,83/ 41,40 34,7

200 0,33/ 26,4° 28,38/134,7° 0,04/ 49,58° 0,83/ 56,9° 34,6

500 0,32/ 22,20 28,68/134,40 0,04/ 47,18° 0,83/ 53,3° 34,8

800 0,33/ 27,1° 28,58/135,5° 0,04/53,03° 0,83/ 53,60 34,8

1000 1,01/ 178,20 1,11/ 1,40 1,00/ 0,600 1,11/ 178,8° 23,4

1200 0,37/—171,6° 6,28/ 91,20 0,08/ 69,08° 0,21/ —86,5° 16,8

1500 0,41/ 152,7° 2,66/ 63,30 0,19/ 62,480 0,13/ 132,1°© 9,4

2000 0,40/ 109,90 1,36/ 19,50 0,31/ 30,85° 0,11/—-171,6° 3,6

30 40 0,23/ 4,5° 30,84/133,1° 0,04/ 47,650 0,77/ 54,70 34,0
100 0,22/ 2,40 31,17/137,49 0,04/ 48,13° 0,78/ 38,99 34,1

200 0,23/ 2,80 30,93/136,6° 0,04/ 47,20° 0,77/ 54,7° 34,0

500 0,23/ -1,7° 31,02/134,6° 0,04/ 44,65° 0,78/ 50,3° 34,1

800 0,23/ 4,90 30,97/133,5° 0,04/ 48,15° 0,77/ 51,49 33,9

1000 0,99/ 178,5° 1,18/ —1,8° 0,99/ 2,05° 1,15/ 177,5° 24,9

1200 0,37/-178,2° 6,34/ 90,1° 0,08/72,600 0,19/ —92,7° 16,9

1500 0,42/ 151,49 2,64/ 62,79 0,19/64,38° 0,13/-172,2° 9,4

2000 0,41/ 109,00 1,36/ 19,3° 0,31/30,45° 0,12/—-178,5° 3,6
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BFQ23C

SILICON PLANAR EPITAXIAL TRANSISTOR

Gold-metallized p-n-p transistor in a sub-miniature HERMETICALLY SEALED micro-stripline
envelope. It is primarily intended for use in u.h.f. and microwave amplifiers such as aerial amplifiers,
radar systems, oscilloscopes, spectrum analysers etc.

The transistor features low intermodulation distortion and high power gain due to its very high
transition frequency, excellent wideband properties and low noise up to high frequencies.

N-P-N complement is BFP91A.

QUICK REFERENCE DATA

Collector-base voltage -VCBO max. 20 Vv
Collector-emitter voltage -VCEO max. 12V
Collector current (d.c.) -Ic max. 50 mA
Total power dissipation up to Tamp = 105 °C Ptot max. 350 mwW
Junction temperature Tj max. 175 oC
D.C. current gain

—lc=30mA;-Vge=5V hFE min. 20
Transition frequency at f = 500 MHz

—lc=30mA; -Vcg=5V fT typ. 5 GHz

Maximum unlisted power gain
—lc=30mA; -VCg=8V; Tamp = 25°C
at f = 500 MHz G typ. 19 dB
at f = 800 MHz um typ. 15 dB

MECHANICAL DATA
SOT-173 (see Fig. 1).

May 1985

125



BFQ23C

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-173.
: . - 2,75 _
Marking code: C3 2.35
272 -
- ﬂ2,o l
] ]
0,15
g 1,8
0,8‘ I 0,*09 max
W= T 1
4 min
(4x)
]
gb 12 max
< T (2x)
7286991.1A

RATINGS

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

Collector-base voltage (open emitter) —VCBO max. 15 Vv
Collector-emitter voltage (open base) —-VCEO max. 12V
Emitter-base voltage (open collector) —VEBO max. 2V
Collector current (d.c.) —lc max. 50 mA

Total power dissipation up to Tamp = 105 °C
mounted on a ceramic substrate of

0,7 mm x 10 cm? Ptot max. 350 mW
Storage temperature Tstg —65 to +150 ©C
Junction temperature Tj max. 175 ©C

THERMAL RESISTANCE

From junction to ambient mounted on a
ceramic substrate of 0,7 mm x 10 cm? Rth j-a 200 K/W

126 May 1985



Silicon planar epitaxial transistor

BFQ23C

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector cut-off current
IE=0;-Vcp=5V

D.C. current gain
—lg=30mA; -VCg=5V

Transition frequency at f = 500 MHz
—lc=30mA; -VCg=5V

Collector capacitance at f = 1 MHz
IE=1g=0;,-Vcg=10V

Emitter capacitance at f = 1 MHz
Ic=1c=0,-VEB=05V

Feedback capacitance at f = 1 MHz
Ic=0;,-Vcg=10V;

Maximum unilateral power gain (sre assumed to be zero)

Isfel?

Gym (dB) =10 log

[1—Isjel 21 [1—Isgel?]

at —Ic=30mA; -Vcg=8V;
f = 500 MHz
f =800 MHz

Noise figures at f = 800 MHz; Rg = opt.;

—lg= 4mA;Vcg=8V
—lc=30mA;Vcg=8V

—-lcBo
hFE

fT

Gum

max.

typ.

typ.

typ.

typ.

typ.
typ.

typ.
typ.

50

20

1,8

0,8

19

2,3
3,7

nA

GHz

pF

pF

pF

dB

dB
dB
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BFQ23C

s-parameters (common emitter) at VCg =8 V; Tamp = 25 °C
Ic f

mA | MHz Sie sfe sre soe
40 0,84/ —13,40 6,6/172,90 0,019/ 32,80 0,99/ -5,70
100 0,83/ —32,30 6,4/161,10 0,047/ 73,30 0,95/ —14,10
200 0,80/ —60,80 5,7/143,80 0,083/ 59,40 0,87/ —25,70
2 500 0,74/—114,60 3,7/112,10 0,136/ 35,80 0,66/ —45,80
800 0,71/-142,70 2,6/ 92,50 0,149/ 25,70 0,65/ —54,20
1000 0,68/—154,30 2,1/ 83,39 0,153/ 23,10 0,52/ —58,00
1200 0,67/-164,3° 1,7/ 75,50 0,153/ 20,80 0,50/ —62,20
40 0,66/ —22,50 13,56/169,40 0,017/ 79,70 0,97/ —10,20
100 0,66/ —52,00 12,4/153,70 0,039/ 67,50 0,90/ —24,20
200 0,66/ —89,60 10,1/132,90 0,064/ 52,40 0,74/ —41,30
5 500 0,68/—141,50 5,5/103,00 0,091/ 34,50 0,46/ —64,50
800 0,67/-162,70 3,7/ 87,80 0,100/ 31,90 0,36/ —72,60
1000 0,66/-172,10 3,0/ 80,60 0,106/ 32,60 0,34/ —75,40
1200 0,67/-179,7° 2,5/ 73,80 0,111/ 33,00 0,32/ —79,40
40 0,47/ —35,40 20,4/165,5° 0,014/ 76,90 0,93/ —14,90
100 0,52/ -76,4° 17,7/146,40 0,032/ 62,80 0,82/ —33,90
200 0,59/—115,90 13,1/124,30 0,048/ 49,20 0,62/ —54,70
10 500 0,65/—157,40 6,4/ 97,90 0,066/ 40,40 0,35/ —80,00
800 0,65/—173,40 4,2/ 84,70 0,078/ 43,30 0,27/ —89,00
1000 0,65/ 178,90 3,4/ 78,80 0,087/ 45,70 0,24/ —91,30
1200 0,65/ 172,90 2,9/ 72,90 0,096/ 47,00 0,23/ —94,90
40 0,29/ -63,80 26,8/162,10 0,012/ 74,10 0,89/ —19,50
100 0,45/—108,10 22,0/140,10 0,025/ 59,70 0,74/ —43,00
200 0,58/-139,50 15,1/118,30 0,036/ 49,00 0,52/ —66,60
20 500 0,65/—168,7° 7,0/ 94,60 0,051/ 47,80 0,29/ —95,40
800 0,66/—179,30 4,5/ 82,90 0,066/ 52,30 0,22/-106,40
1000 0,66/ 173,00 3,7/ 77,40 0,077/ 54,70 0,20/-109,30
1200 0,66/ 168,20 3,1/ 72,00 0,088/ 55,30 0,19/-112,90
40 0,23/ —93,30 29,3/160,20 0,010/ 72,30 0,86/ —21,60
100 0,45/—-125,50 23,5/137,30 0,021/ 59,00 0,70/ —47,10
200 0,58/—149,50 15,56/115,70 0,030/ 50,6° 0,48/ —71,6°
30 500 0,66/—173,20 7,1/ 93,20 0,046/ 52,80 0,26/—101,20
800 0,66/ 176,40 4,6/ 81,90 0,062/ 57,40 0,21/-112,30
1000 0,66/ 170,50 3.7/ 76,50 0,074/ 59,10 0,19/-115,40
1200 0,66/ 165,80 3,1/ 71,10 0,085/ 59,50 0,18/—118,50
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Silicon planar epitaxial transistor

BFQ23C

7294177

40
hrE
+—

30

20

10

0

0 10 20 30 40

—lc (mA)
Fig.2 —Vcg=5V; Tj=25°C.

4179
4 729

F P
(dB) /'

0 10 20 30 40
I (mA)

Fig. 4 —VcE =8 V; f = 800 MHz;
Tamb = 25 9C; Zg = optimum.
2,0

7294178

0

] 10 20 30

40

—lc (mA)
Fig. 3 —VCE =5 V; f = 500 MHz; Tj = 25 °C.

7294180
30
Gym N
(dB) A
N
20 N
N
N
\
10
0
2 3 4
10 10 £ (MH2) 10

Fig. 5 —VCg=8V;—-Ic=30mA;
Tamb = 25 °C.

7294181

Ce

(pF)
1o 1\

0,8

04

]

0 4

8

12 16 20
—Veg (V)

Fig.6 —Ig = —lg=0;f=1MHz; Tj=250°C.
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BFQ23C J t

—VCce = 8V
—Ic =30 mA
Tamb =25 oC

7294182

Input impedance derived from
input reflection coefficient sjg
co-ordinates in ohm x 50.

—~Vcg = 8V
—lc =30 mA
Tamb =25 0C

7294183
Reverse transmission coefficient sye.
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Silicon planar epitaxial transistor BFQ 23C

-Vgg = 8V
—I¢ =30 mA
Tamb =25 ©°C

7294184

Output impedance derived from
output reflection coefficient sge
co-ordinates on ohm x 50.

il

8V
30 mA
Tamb =25 oC

—-VCE

8
S}
[}

7294185

Forward transmission coefficient sfe.
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JL BFQ24

SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the
case. It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar
systems, oscilloscopes, spectrum analysers etc.

The transistor features extremely high power gain coupled with good low noise performance.
N-P-N complement is BFQ22S.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -Vego max. 15 V
Collector-emitter voltage (open base) —VCEQ max. 12V
Collector current (d.c.) —l¢ max. 35 mA
Total power dissipation up to Tamp = 65 °C Ptot max. 150 mW
Junction temperature Tj max. 200 ©oC
Transition frequency at f = 500 MHz

—lc=30mA; -Vgg=5V fr typ. 5 GHz
Feedback capacitance at f = 1 MHz

1c=0;-Vcg=5V; Tamp=25°C Cre typ. 0,8 pF
Noise figure at optimum source impedance

—lg=2mA; =Vcg =5 V; f =500 MHz; Tymp = 25 °C F typ. 2,4 dB
Maximum unilateral power gain (see next page)

—lc=30mA; =V¢cg =5 V; f =500 MHz; Tymp = 25 °C Gym typ. 15,0 dB
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-72 with insulated electrodes.

) *0,51
48 *mox
max

v

52l -
« 53 ole—— 127
max min 7265579.2

max

(1) shield lead connected to case.
Accessories: 56246 (distance disc).

. (April 1981 133



BFQ24

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)

Collector current (peak value) at f > 1 MHz
Total power dissipation up to Tymp =65 °C
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air
From junction to case

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector cut-off current
lg=0;,-Vegp=5V

D.C. current gain (note 1)
—lc=30mA;-=Vcg=5V

Transition frequency (notes 1 and 2)
—lc=30mA; -=Vcg =5 V; f=500 MHz

Collector capacitance (note 3)
Ig=1e=0;,-Vcg=5V;f=1MHz

Emitter capacitance
Ic=1c=0;-VEg=0,6V;f=1MHz

Feedback capacitance (note 2)
Ic=0;—Vgg=56V;f=1MHz; Tymp=25°C

Noise figure at optimum source impedance (note 2)
—~lg=2mA; —VgE = 5 V; f = 500 MHz; Tamp = 25 °C

Maximum unilateral power gain (note 2)
Sre assumed to be zero

Isfelz
‘.1 - Isgeiz)” - lscelz)

~Ic =30 mA; —VcE =5 V; f = 500 MHz; Tamp, = 25 0C

Gym (in dB) = 10 log

Notes

1. Measured under pulse conditions.
2. Shield lead grounded.

3. Shield lead not connected.

-VcBo
=VCEO
—VEBO
—] C
—lcm
Ptot
Tstg

Tj

Rth j-a
Rthj-c

—lcBo

hrE

max.
max.
max.
max.
max.
max.

15 Vv
12V
2V
35 mA
50 mA
150 mW

—65 to +200 °C

max.

typ.

typ.

typ.

typ.

typ.

typ.

typ.

200 °Cc

0,9 K/mw
0,6 K/mw

50 nA
20

5 GHz
1,2 pF
2,5 pF
0,8 pF

2,4 dB

15,0 dB
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Silicon planar epitaxial transistor ' BF024

75 7282079 6 7282078
f typ
hep T
N (GHz) N
NS
™~ typ
50 = = 4
4
25 2
0 0
0 20— (mA) 40 0 20 _ic(mA) 40
Fig.2 —=Vgg=5V;Tj=250°C. Fig. 3 —Vcg =5V, f =500 MHz; T; = 25 °C;
7282077 shield lead grounded.
2,0
CC
F
(pF) \
1,5
N
AN
N
typ
1,0 B
0,5
0
0 5 10 15

Fig.4 lIg=1g=0;f=1 lVle;Tj=25°C;
shield lead not connected.
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BFQ32S recommended for new design I L BFQ32

SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor in a subminiature plastic transfer-moulded T-package.

It is intended for use in u.h.f. applications such as broadband aerial amplifiers (30 MHz to 860 MHz)
and in microwave amplifiers such as radar systems, spectrum analysers etc.

The BFQ32 offers a high transition frequency and a low intermodulation distortion figure over a wide
current range.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VcBo max 20 Vv
Collector-emitter voltage (open base) -VcEO max 15 V
Collector current (d.c.) -lc max 75 mA
Total power dissipation up to Tamp =60 °C Piot max 500 mW
Junction temperature Tj max 175 ©C
Transition frequency at f = 500 MHz

—lc=50mA; -Vcg =10V fr > 3,6 GHz
Feedback capacitance at f = 1 MHz

—lc=10mA; -Vcg =10V Cre < 1,4 pF
Noise figure at optimum source impedance

—lg=50mA; —=Vcg = 10 V; f = 500 MHz; Tymp = 26 °C F typ 3,75 dB

Intermodulation distortion at Tgmp = 25 °C
—lg =50 mA; —Vg = 10 V; R = 75 ©; Vo = 500 mV

f(p+q-r) = 493,25 MHz dim typ —60 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-37. ]
Connections
1. Base
2. Emitter
3. Collector
76 ¥
min |
CaN
|
]
—» la—1— (0,24 max
1,2 max—> L— 7273904.3
27 e

max

(1) = type number marking.
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BFQ32

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) —-VeBo
Collector-emitter voltage (open base) -VCEO
Emitter-base voltage (open collector) —-VEBO
Collector current (d.c.) —Ic
Collector current (peak value); f > 1 MHz —lcm

Total power dissipation up to Tymp = 60 °C
mounted on a fibre-glass print

of 40 mm x 25 mm x 1 mm Ptot
Storage temperature Tstg
Junction temperature T;

J

THERMAL RESISTANCE

From junction to ambient in free air
mounted on a fibre-glass print
of 40 mm x 25 mm x 1 mm Rth j-a

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Collector cut-off current

lg=0;,-Vcg=10V -lcBo
D.C. current gain *

—lc=50mA; -Vcg=10V hgge

—lc=75mA; -Vcg=10V heg
Transition frequency at f = 500 MHz *

—lg=50mA; -Vcg=10V fr

—lc=75mA;-V¢cg=10V fr
Collector capacitance at f = 1 MHz

lg=1g=0;-Vgg=10V Ce
Emitter capacitance at f = 1 MHz

Ic=1c=0;,-Vgg=05V Ce
Feedback capacitance at f = 1 MHz

—lc=10mA; -Vgg=10V Cre

* Measured under pulse conditions.

max 20
max 15
max 3
max 75
max 150

500
—65to + 175
max 175
= 0,23
< 100
> 20
> 20
> 3,6
typ 4,2
> 4,0
typ 4,6
typ 1,3
typ 6
< 1,4
typ 1,25

\
\Y

mA
mA

mW
ocC
oC

oC/mw

nA

GHz
GHz

GHz
GHz
pF

pF

pF
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Silicon planar epitaxial transistor

BFQ32

Noise figure at optimum source impedance

—Ic =50 mA; —Vcg = 10 V; f = 500 MHz F

Maximum unilateral power gain (s;g assumed to be zero)
2
|ste |

G indB) =101
um (in dB) og“‘|sie|2)(1“|soelz)

—lg=50mA; —=Vcg =10 V; f = 500 MHz Gum

Intermodulation distortion (see fig. 1)
—Ilc=50mA; -Vcg=10V; R =75Q
Vp = Vo =500mV at f = 495,25 MHz
Vgq=Vo—6dB at fq = 503,25 MHz
Ve =Vo—6dB at f, = 505,25 MHz

typ 3,75 dB
typ 14 dB
typ —60 dB
1nF

Measured at f(p +q_r) =493,25 MHz dim
15nH 270Q
1,5kQ o

5nH . choke
750 o___fYYY\__h
1nF

.'TL. 2pF
200 ==1nf

7277347

Fig. 1 Intermodulation test circuit.

—} O 750

4700

Vee
—24V

4700

November 1977
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BFQ32

7277344 7277346
6 T i.-0
Vap =10V E” e
CE f=1MH
100 T,=25°C z
Cc Tamb = 25 °C
(pF)
hFE
75 4
typ
50 =
N
2 NC
typ
25
-
0 0
0 150 0 10 20
Ic (mA) Ves (V)
7277345
~Vgg = 10V
f=500 MHz
Tj=25°C
(GHz)
typ =i
/V
/
A
y
/
50 5 (ma) 100
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I k BFQ32C

SILICON PLANAR EPITAXIAL TRANSISTOR

Gold-metallized p-n-p transistor in a sub-miniature HERMETICALLY SEALED micro-stripline
envelope. It is intended for use in u.h.f. applications such as broadband aerial amplifiers. Microwave
applications include radar systems, spectrum analysers etc.

The BFQ32C features a high transition frequency and a low intermodulation distortion figure over
a wide current range.

QUICK REFERENCE DATA

Collector-base voltage -VcBO max. 2 V
Collector-emitter voltage -VCEO max. 15 V
Collector current (d.c.) —lIc max. 100 mA
Total power dissipation up to Tamp = 75 °C Ptot max. 500 mwW
Junction temperature Tj max. 175 oC
D.C. current gain

—lc=50mA; -Vcg =10V hrg min. 20
Transition frequency at f = 500 MHz

—lg=50 mA; —-VCg =10V fT typ. 45 GHz

Maximum unlisted power gain
—lc=50mA; =Vcg=10V; Tamb =25°C
at f = 500 MHz typ. 17 dB
at f = 800 MHz Gum typ. 13 dB

MECHANICAL DATA
SOT-173 (see Fig. 1).

May 1985



BFQ32C

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-173.
275,
Marking code: C2 2,35
v
0,15
’ 1,8
0"09 max
4 '
4 min
b 12
F_ max
(2x)
7286991.1A

RATINGS

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

Collector-base voltage (open emitter) -VeBO max. 20 Vv
Collector-emitter voltage (open base) -VCEO max. 15 V
Emitter-base voltage (open collector) —VEBO max. 3V
Collector current (d.c.) -l max. 100 mA

Total power dissipation up to Tamp = 75 °C
mounted on a ceramic substrate of

0,7 mm x 10 cm? Ptot max. 500 mwW
Storage temperature Tstg —65 to +150 °C
Junction temperature T; max, 175 oC

THERMAL RESISTANCE

From junction to ambient mounted on a
ceramic substrate of 0,7 mm x 10 cm? Rth j-a 200 K/W
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Silicon planar epitaxiai transistor BFQ32C

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Collector cut-off current

IE=0;,-Veg=10V —1cBO max. 100 nA
D.C. current gain

—lc=50mA; -Vcg=10V hfFg min. 20
Transition frequency at f = 500 MHz

—lg=50mA; -Vcg =10V fT typ. 4,5 GHz
Collector capacitance at f = 1 MHz

IE=1g=0;,-VcB=10V Cc typ. 1,9 pF
Emitter capacitance at f = 1 MHz

Ic=1c=0;,-VEB=0,5V Ce typ. 5 pF
Feedback capacitance at f = 1 MHz

Ic=0;,-Vce=10V; Cre typ. 1,4 pF
Maximum unilateral power gain (s assumed to be zero)

Isfel?
[1—Isjel?] [1—Ispe!?]
at —lc=50mA; -Vcg=10V

Gym (dB) = 10 log

f = 500 MHz 6 typ. 17 dB

f = 800 MHz um typ. 13 dB
Noise figures at f = 800 MHz; Rg = opt.;

—lc=50mA;VCE=10V F typ. 43 dB
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BFQ32C

s-parameters (common emitter) at VCE = 10 V; Tamp = 25 °C

ic f
mA MHz Sie sfe Sre Soe
40 0,64/ —46,70 13,4/158,50 0,028/ 70,20 0,93/ —17,50
100 0,69/ —94,40 10,4/134,20 0,055/ 49,20 0,75/ —35,60
200 0,74/-132,7° 6,7/111,30 0,070/ 32,70 0,564/ —48,30
5 500 0,77/-166,40 3,0/ 85,70 0,080/ 23,30 0,38/ —60,40
800 0,77/-178,6° 1,9/ 71,50 0,084/ 25,50 0,38/ —69,90
1000 0,76/ 175,20 1,6/ 64,70 0,087/ 28,80 0,39/ -76,70
1200 0,77/ 170,20 1,3/ 57,90 0,070/ 31,70 0,41/ —84,40
40 0,49/ --69,30 20,4/153,80 0,023/ 66,30 0,88/ —26,10
100 0,64/-117,9° 14,7/127,80 0,042/ 45,40 0,65/ —51,60
200 0,72/-148,5° 8,8/107,10 0,051/ 33,30 0,41/ —70,40
10 500 0,76/—-173,560 3,8/ 85,30 0,061/ 32,90 0,26/ —88,90
800 0,76/ 176,50 2,4/ 73,40 0,071/ 38,70 0,25/ —96,40
1000 0,76/ 171,40 2,0/ 66,90 0,079/ 42,50 0,26/-100,5°
1200 0,76/ 167,00 1,7/ 60,70 0,087/ 45,00 0,27/-105,92
40 0,42/-120,40 32,2/145,80 0,016/ 61,20 0,79/ —42,20
100 0,65/—-148,40 20,1/119,50 0,025/ 44,40 0,63/ —80,20
200 0,73/-165,50 11,3/102,00 0,031/ 41,50 0,36/-111,00
30 500 0,76/ 179,30 4,7/ 84,60 0,046/ 51,10 0,27/-141,80
800 0,76/ 172,10 3,0/ 74,70 0,064/ 56,40 0,26/—-150,40
1000 0,72/ 167,50 2,4/ 69,50 0,077/ 58,50 0,25/-153,60
1200 0,76/ 163,80 2,0/ 64,50 0,088/ 59,00 0,25/—156,10
40 0,44/-131,30 35,0/143,6° 0,014/ 60,00 0,76/ —46,6°
100 0,66/-153,80 21,1/117,80 0,022/ 44,90 0,51/ —87,20
200 0,74/--168,59 11,6/101,00 0,028/ 44,60 0,36/—119,30
40 500 0,76/ 178,3° 4,9/ 84,40 0,044/ 55,20 0,29/—-149,20
800 0,76/ 171,30 3,1/ 74,80 0,063/ 59,50 0,27/-157,80
1000 0,76/ 167,00 2,5/ 70,00 0,076/ 60,90 0,26/—161,40
1200 0,77/ 163,50 2,1/ 64,90 0,088/ 61,10 0,26/—163,8°
40 0,46/-137,30 36,6/141,90 0,013/ 58,90 0,73/ —50,00
100 0,68/-157,10 21,6/116,30 0,020/ 45,60 0,49/ -92,10
200 0,74/--170,40 11,8/100,10 0,026/ 46,90 0,36/—124,60
50 500 0,76/-177,50 4,9/ 84,00 0,043/ 57,70 0,30/—-153,40
800 0,76/ 171,00 3,1/ 74,90 0,063/ 61,40 0,28/-161,80
1000 0,76/ 166,60 2,5/ 69,80 0,076/ 62,50 0,27/-165,50
1200 0,76/ 162,99 2,1/ 64,90 0,089/ 62,40 0,27/-168,10
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Silicon planar epitaxial transistor

JL BFQ32C
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7294186
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Fig.2 ~VCE=10V; Tj=
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Fig. 4 —VCE =10 V; f = 800 MHz;
Tamb = 25 ©C; Zg = optimum.
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Fig.3 —Vgg =10 V; f =500 MHz; T; = 25 oC.
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Fig.5 —VCg=8V;—Igc=30mA;

Tamb = 25 OC.
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Fig.6 —Ig=—lg=0;f=1MHz; Tj= 25 0C,
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BFQ32C

—VCE =10 V
—Ilc =50 mA
Tan1b =25 0C

Input impedance derived from
input reflection coefficient sje
co-ordinates in ohm x 50.

-Vcg =10 V
—lc =50 mA
Tan1b =25 oC

Reverse transmission coefficient spe.

7294191

7294192
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Silicon planar epitaxial transistor

BFQ32C

—VCe =10 V
—lg =50 mA
Tamb =25 °C

Uotput impedance derived from
output reflection coefficient spe
co-ordinates on ohm x 50.

-Vce =10 V
—Ic =50 mA
Tamb =25 °C

Forward transmission coefficient sfe.

7294193

Fig. 10.

7294194
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| k BFQ32S

SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor in a subminiature plastic transfer-moulded T-package.

It is intended for use in u.h.f. applications such as braodcast aerial amplifiers and in microwave
amplifiers such as radar systems, spectrum analysers etc.

The BFQ32S offers a high transition frequency and a low modulation distortion figure over a wide
current range.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) —VcBo max. 20 V
Collector-emitter voltage (open base) —VceEo max. 15 V
Collector current (d.c.) —lc max. 100 mA
Total power dissipation up to Tamp =70 °C Ptot max. 700 mW
Junction temperature Tj max. 175 ©C

Transition frequency at f = 500 MHz

—lc=70mA; -Vgg =10V fr typ. 4,5 GHz
Intermodulation distortion at Tamp = 25 °C

—lg=70mA; =Vgg =10V

fp+q—r) = 793,25 MHz dim typ. —60 dB

MECHANICAL DATA (see Fig. 1)
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BFQ32S

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-37
Connections

1. Base
2. Emitter
3. Collector

1
e '
> 0,24 max —J <-1,05 max

1,2 max—»| - 72739043
27
max

(1) = type number marking.

RATINGS

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

Collector-base voltage (open emitter) —-VecBo max. 20 VvV
Collector-emitter voltage (open base) —VCEOQ max. 15 V
Emitter-base voltage (open collector) —VEBO max. 3V
Collector current (d.c.) —Ic max. 100 mA

Total power dissipation up to Tymp = 70 °C
mounted on a fibre-glass print of

50 mm x 50 mm x 1,5 mm (see Fig. 2) Ptot max. 700 mW
Storage temperature Tstg —65to+ 175 °C
Junction temperature Tj max. 175 ©C

THERMAL RESISTANCE

From junction to ambient in free air
mounted on a fibre-glass print of
50 mm x 50 mm x 1,5 mm (see Fig. 2) Rthja = 150 K/W
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Silicon planar epitaxial transistor

BFQ32S

CHARACTERISTICS

Tj = 25 OC unless otherwise specified

Collector cut-off current
lIg=0;-Veg=10V

D.C. current gain
—lg=70mA; -Vgg=10V

Transition frequency at f = 500 MHz
—lg=70mA; -V =10V

Collector capacitance at f = 1 MHz
lg=0;,-Veg=10V

Emitter capacitance at f = 1 MHz
Ic=0;-Vgg=05V

Feedback capacitance at f = 1 MHz
—-lg=0;-Vcg=0

Intermodulation distortion

—lg=70mA; =Vcg =10 V; Tagmp = 25 oC

Vp =V, =600mV at f, = 795,25 MHz
Vq=Vo—6dB  atfq=803,25 MHz
Vy=Vy—6dB  atf, =805,25 MHz

Measured at f(p 4+ q — ) =793,25 MHz

—-lcBo

hrg

< 100

> 20

= 455

nA

GHz

pF

pF

pF

dB
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BFQ32S

s-parameters (common emitter) at Vog =10 V; Ty =26 ©C

Ic f Sie Sfe Sre Soe Gum
mA MHz

10 40 062/ 22,50 21,91/134,40 0,05/55,850 0,84/ 50,50 34,2

100 061/ 19,90 22,51/134,20 0,05/54,55° 0,83/ 34,9° 34,2

200 062/ 22,10 22,15/136,00 0,05/54,13° 0,84/ 50,40 34,4

500 061/ 17,6° 22,27/134,5° 0,05/ 55,400 0,84/ 46,5° 34,3

800 0,61/ 23,90 22,44/134,30 0,05/52,000 0,84/ 46,3° 343

1000 1,03/-178,80 1,09/ 0,59 1,03/-1,300 1,06/ 179,9° 21,3

1200 0,56/—173,5° 4,30/ 85,60 0,09/54,63° 0,23/-103,0° 14,5

1500 0,59/ 150,5° 1,79/ 53,40 0,18/56,400 0,23/—-164,3° 7.1

2000 0,62/ 115,70 1,00/ 9,90 0,29/ 29,450 0,29/-162,5° 2,4

20 40 0,46/ —450 30,13/130,6° 0,05/ 45,950 0,74/ 37,9° 34,0

100 0,45/ -5,00 30,50/128,9° 0,05/ 49,93° 0,73/ 22,9° 34,0

200 0,45/ -3,5° 30,79/127,2° 0,05/50,78° 0,74/ 375° 34,2

500 0,45/ -8,3° 30,04/129,7° 0,05/ 49,95° 0,75/ 34,1° 34,1

800 045/ —2,2° 30,65/128,3° 0,04/ 49,00° 0,75/ 34,0° 34,2

1000 0,99/ 178,3° 1,13/ -0,9° 1,04/ 0,68° 1,11/ 177,3° 233

1200 0,55/ 178,5° 4,81/ 84,6° 0,09/ 64,88° 0,23/—133,9° 15,4

1500 0,59/ 150,2° 1,98/ 55,90 0,19/59,10° 0,23/-162,1° 8,1

2000 0,55/ 108,5° 1,06/ 11,10 0,32/ 28,28° 0,27/ 179,20 2,3

30 40 0,39/ —21,2° 33,66/125,80 0,04/ 46,75° 0,68/ 31,70 33,9

100 0,40/ —23,2° 34,66/127,4° 0,05/49,53° 0,67/ 15,7° 34,1

200 0,40/ —21,39 33,92/127,7° 0,05/54,03°. 0,68/ 31,4° 34,0

500 0,39/ —25,40 33,94/126,9° 0,05/ 45,90° 0,68/ 28,50 34,1

800 0,40/ —20,1° 33,656/126,6° 0,05/ 45,28° 0,68/ 29,3° 34,0

1000 1,02/-178,6° 1,18/ 05° 1,02/ 0,08° 1,14/ 177,59 20,6

1200 0,54/ 175,49 5,03/ 84,1° 0,09/69,00° 0,24/-145,5° 15,8

1500 0,59/ 147,80 2,07/ 56;2° 0,19/61,83° 0,25/-169,9° 8,6

2000 0,58/ 107,9° 1,10/ 13,20 0,33/27,68° 0,27/ 171,4° 3,0

50 40 0,38/ —40,9° 37,63/123,8° 0,04/ 46,70° 0,61/ 24,4° 34,2

100 0,38/ —44,3° 37,01/122,4° 0,05/ 44,83° 061/ 9,2° 34,1

200 0,38/ —42,7° 37,23/124,2° 0,04/ 42,95° 0,60/ 23,3° 34,0

500 0,37/ 46,20 37,00/124,3° 0,04/ 44,98° 0,61/ 19,9° 34,0

800 0,38/ —40,3° 37,11/125,6° 0,04/ 45,50° 061/ 21,3° 34,1

1000 1,01/ 179,2° 1,21/ —0,1° 1,01/-3,38° 1,19/ 177,89 22,6

1200 0,55/ 172,80 5,14/ 83,6° 0,09/72,35° 0,26/—153,3° 16,1

1500 0,60/ 148,3° 2,11/ 56,8° 0,20/62,43° 0,28/—174,8° 8,8

2000 0,54/ 106,5° 1,13/ 14,00 0,33/27,98° 0,28/ 165,0° 29

70 40 0,38/ —50,5° 37,89/122,3° 0,04/ 49,48° 0,56/ 20,5° 33,9

100 0,38/ -51,8° 38,40/123,6° 0,04/ 49,93° 0,56/ 6,6° 34,0

200 0,38/ —49,6° 38,10/124,1° 0,04/ 46,38° 0,56/ 22,8° 33,9

500 0,38/ —54,7° 38,25/122,0° 0,04/ 42,23° 0,56/ 15,49 34,0

800 0,39/ —46,7° 37,71/124,0° 0,04/47,70° 0,56/ 16,2° 33,8

1000 1,00/ 178,0° 1,23/ —2,6° 1,02/-3,63° 1,22/ 174,6° 30,1

1200 0555/ 171,7° 5,11/ 83,3° 0,09/73,90° 0,27/-157,1° 16,1

1500 0,60/ 148,7° 2,10/ 56,6° 0,20/ 63,50° 0,29/-177,2° 8,7

2000 0,64/ 106,1° 1,13/ 14,80 0,33/ 26,88° 0,29/ 157,6° 3,7
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Silicon planar epitaxial transistor

BFQ32S

50

7283262

Fig. 2 Requirements for fibre-glass print (Dimensions in mm).
Single-sided 35 um Cu-clad epoxy fibre-glass print, thickness 1,6 mm.
Tracks are fully tin-plated. Shaded area is Cu.

729
800 294288
Ptot
(mw) N
600 \\
400 \
\\
200 \\
0
50 100 150 200
Tamb (°c)

Fig. 3 Power dissipation.

40 7294114
Bs | T F=|6,0dB
(mS) %0
55
™ a5 \
oLl s
0
No——] V /
~10 /
-20 —
0 20 40 60

Gg (mS)

Fig. 4 Circles of constant noise figure.
Veg=10V;Ic =50 mA; f =800 MHz.
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BFQ33 «—
N-P-N MICROWAVE TRANSISTOR
The BFQ33 is a small-signal silicon planar epitaxial transistor in a miniature hermetically sealed micro-
stripline encapsulation, featuring an extremely high transition frequency and very low noise up to high
frequencies.
It is primarily intended for use in microwave amplifier applications.
QUICK REFERENCE DATA
Collector-base voltage (open emitter) Vecpo  max. 9V
Collector-emitter voltage (open base) Vceo  max. 7V
Collector current (d.c.) Ic max. 20 mA
Total power dissipation up to Tamp = 80 °C Ptot max. 140 mW
Transition frequency at f= 1,6 GHz
Ilc=14mA;Vcg =5V fr typ. 12 GHz
Noise figure at optimum source impedance
Ic= 5mA;Veg=5V;f=2GHz F typ. 25 dB
Maximum unilateral power gain
lc=14mA;Vcg=5V; f=2GHz; Tymp =25°C Gym typ. 13,7 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-100.
02,65 max (=
b
<—*z3"’g (bx)—>
/ \ e v
11
] ‘ max (2x)
N\ [
(4
0,160 L
~I007s Tomax |2
ol 137 | o
max 2v6 max |-e— 7269882
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BFQ33

RATINGS

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

Collector-base voltage (open emitter) VcBO max. 9V
Collector-emitter voltage (open base) Vceo  max. 7V
Emitter-base voltage (open collector) VEBO  max. 2V
Collector current (d.c.) Ic max. 20 mA
Total power dissipation up to Tamp = 80 0C Ptot max. 140 mW
Storage temperature Tstg —65to + 150 OC
Junction temperature T max. 150 °C
THERMAL RESISTANCE
From junction to ambient in free air
mounted on a fibre-glass print
of 40 mm x 25 mm x 1 mm Rthja = 500 K/w*
150 7289162
Ptot
(mw)
100
50
0
-50 0 50 100 150
Tamb (OC)

Fig. 2 Power derating curve versus ambient temperature.

* K/W is Sl unit for ©C/W.
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N-P-N microwave transistor

BFQ33

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Collector cut-off current

lg=0;Vgg=5V IcBO
D.C. current gain*

Ic=14mA; Veg =5V hre
Collector capacitance at f = 1 MHz

lg=1g=0;Veg=5V Ce
Feedback capacitance at f = 1 MHz

Ic=0;Veg=5V Cre
Transition frequency at f = 1,6 GHz*

Ic=14mA;Vcg=5V fr
Noise figure at optimum source impedance

Ic=6mA;Vcg=5V; f=2GHz F

lc=5mA;Vcg=5V;f=4GHz
Maximum unilateral power gain (s assumed to be zero)

. I“‘fei2
Gym (indB) = 10 log
(1= |sie |?) (1= |s0e | 2)
lc=14mA; Vg =5V, f=2GHz Gum
Ic=14mA;Vcg=5V;f=4GHz Gum

s-parameters (common emitter)
Ic=14mA;Vcg=5V;Rg=R =50%Q; f=2GHz

Input reflection coefficient Sie
Reverse transmission coefficient Sre
Forward transmission coefficient Sfe
Output reflection coefficient Soe
Ic=14mA;Vcg=5V; Rg=R|_ =50Q; f=4 GHz
Input reflection coefficient Sie
Reverse transmission coefficient Sre
Forward transmission coefficient Sfe
Output reflection coefficient Soe

* Measured under pulse conditions.

typ.

typ.

typ.

typ.
typ.

typ.
typ.

typ.
typ.
typ.
typ.

typ.
typ.
typ.
typ.

50 nA
25
0,45 pF
0,2 pF
12 GHz

2,5 dB
3,8 dB

13,7 dB
7,4 dB

0,18/—1550
0,10/ +490
4,3 / +750
0,43/ —56°

0,19/+ 1710
0,14/ +340
2,0 / +48°
0,50/ —89°
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= L

Conditions for Figs 3 and 4:

VCe=5V;:lc=14mA;
Tamb = 25 °C.

Fig. 3 Input impedance derived
from input reflection coefficient s;g
co-ordinates in ohm x 50.

120° 50°

Fig. %Reverse transmission 90°
coefficient se.
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N-P-N microwave transistor

Conditions for Figs 5 and 6:

Vce=5V;Ic=14mA;
Tamb = 25 ©C.

Fig. 5 Output impedance derived
from output reflection coefficient sge
co-ordinates in ohm x 50.

7289167

150°

Fig. 6 Forward transmission
coefficient sge.

120°

60°

7289168

90°
w (Apri( 1985
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BFQ33

150 7289163 15 7277342.1
T L
h fr
FE
H
(GHz) typ
AT
I
4
100 T typ 10 A
/
]
]
50 5
0 0
0 10 ¢ (mA) 20 0 10 I¢c (mA) 20
Fig.7 Vcg=5V; Tj=25°C. Fig.8 Veg =6 V;f=15GHz; Tj = 25 °C.
7289164
6
il 1
F y
(dB) TT¥=4GHz_4
. L]
P 1
4 -
= 2 GHz
o
2
0
0 5 10 15 Ic (mA) 20

Fig. 9 Vg =5 V; Zg = optimum; Tymp = 25 ©C; typical values.
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JL BFQas

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor primarily intended for driver and final stages in MATV system amplifiers. This device
is also suitable for use in low power band 1V and V equipment. Diffused emitter ballasting resistors
and the application of gold sandwich metallization ensure an optimum temperature profile and excel-
lent reliability properties.

The transistor has a %'’ capstan envelope with ceramic cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vcgo  max. 25 V
Collector-emitter voitage (open base) VCEQ  max. 18 V
Collector current (d.c.) Ic max. 150 mA
Total power dissipation (d.c.) up to Tmjp = 125 °C Ptot max. 2,256 W
Operating junction temperature Tj max. 200 ©oC
Transition frequency at f = 500 MHz

Ic=160mA; Vcg=15V;Tj=25°C fr > 3,56 GHz

Output voltage at djy, = —60 dB (see Figs 2 and 4)
Ic=120mA; VCE=15V; RL=75%; Tamb = 25°C

flp+q —r) = 793,25 MHz Vo typ. 12V
Output power at 1 dB gain compression PL1 typ. +26 dBm =—
Third order intercept point ITO typ. +45 dBm =—

MECHANICAL DATA
SOT-122 (see Fig. 1).

PRODUCT SAFETY

This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely safe
provided that the BeO disc is not damaged.
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BFQ34

MECHANICAL DATA
Fig. 1 SOT-122.

-l 76max l=
27,6

24,9

Torque on nut: min. 0,756 Nm

(7,5 kg cm)

max. 0,85 Nm

(8,5 kg cm)
When locking is required an adhesive is preferred instead of a lock washer.

RATINGS

Dimensions in mm

7276390.4

1 ;0 max

1,562
v
— -»l= 0,14
metal
8-32UNC BeO
f 4 /a ceramic
6,35 I - I
T il
3,3 |- 15
max
aos | |
2807
12,0 5,6
-——— -

Diameter of clearance hole in heatsink: max. 4,2 mm.
Mounting hole to have no burrs at either end.

De-burring must leave surface flat;

countersink either end of hole.

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

do not chamfer or

Collector-base voltage (open emitter) Vecgpo max. 25V
Collector-emitter voltage (open base) (see Fig. 3) VCEQO  max. 18 V
Emitter-base voltage (open collector) VEBO  max. 2V
Collector current (d.c.) Ic max. 150 mA
Total power dissipation (d.c.) up to Tmjp = 125 ©C (see Fig. 3) Ptot max. 2,25 W
Storage temperature Tstg —65 to +150 ©C
Operating junction temperaiure Tj max. 200 ©C
THERMAL RESISTANCE

From junction to mounting base Rth j-mb = 15,0 K/W
From mounting base to heatsink Rth mb-h = 0,6 K/W
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Silicon planar epitaxial transistor BFQ34

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Collector cut-off current

Ig=0;Vcg=15V IcBO < 100 uA
D.C. current gain*

Ic= 75mA;Vgg=15V hgg > 25

Ic=150mA; Vcg =15V hgg > 25
Transition frequency at f = 500 MHz* > 30 GHz

Ic= 75mA;Vgg=15V fr typ. 3:5 GHz

> 3,6 GHz

Ic=150mA;Vcg =15V fr typ. 40 GHz
Collector capacitance at f = 1 MHz typ 2,0 pF

Ig=1g=0;Veg=15V Ce < 2,7'5 pF
Emitter capacitance at f = 1 MHz

Ic=1c=0;Vgg=05V Ce typ. 11 pF
Feedback capacitance at f = 1 MHz typ 1,0 pF

Ic=10mA;Vcg=15V Cre < 1':,;5 pF
Collector-stud capacitance Ces typ. 2 pF
Noise figure measured in MATYV test circuit (see Fig. 2)

Ic =120 mA; Vcg = 15 V; f = 500 MHz F typ. 8 dB
Maximum unilateral power gain (syg assumed to be zero)

Isfe |”
G (in dB) = 10 lo
v ST = Tsie [ (1= T50¢ [ )

Ic=120 mA; Vgg = 15 V; f = 600 MHz Gum typ. 16,3 dB
Output voltage at dj, = —60 dB (see Figs 2 and 4)

(DIN 45004B, par. 6.3.: 3-tone)

Ic=120mA;VCe=15V; RL=75Q

Vp = Vo at djm = —60 dB; fp = 795,25 MHz

Vq=Vo —6dB ; fq = 803,26 MHz

Rr = Vo —6dB ; fr = 805,25 MHz

measured at f(p + q — r) = 793,25 MHz Vo typ. 12V

* Measured under pulse conditions.
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BFQ34

— Output power at 1 dB gain compression (see Fig. 2)

Ic=120mA; Vg =15V

RL=75Q

measured at f = 800 MHz

—= Third order intercept point (see Fig. 2)
Ic=120mA;Vcg=15V

RL=75Q

Pp =1TO — 6 dB; fp = 800 MHz
Pq=1TO —6dB; fqg = 801 MHz
measured at f(2q—p) =802 MHz and
at f(2p—q) = 799 MHz

2,2nF

.

PL1 typ.

ITO typ.

F——o7ia
10nF
758 O—p—roA }———
Fig. 2 MATV test circuit
=~ 0,68pF f =40 MHz to 860 MHz.
245 24 L1=12=5 uH Ferroxcube
coil (cat. no. 3122 108 20153).
; 7271260
200 7Z|7'7259.' - 20 — 7275472
Tmb = 125 °C N 1] Vo=12V
| V' [ JVeg=15V
(ch) dim [ flp+q—r) = 793.25 MHz
{dB) acc. DIN 45004B
see also Fig. 2
Lol . ;
100 - bt —-
|
“ 4 TAONC ; InREEE
| 1 —tq
\ = T ! it
\ ;
i
RN ] ]
N T
50 i yp
- 60 ; =
. |
30 1T
]
. | |
20 - 80 . | ]
5 6 7 8 910 Veg (V) 20 50 100 e (mA) 150
Fig. 3 D.C. SOAR. Fig. 4.

+26 dBm

+45 dBm
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Silicon planar epitaxial transistor

BFQ34

s-parameters (common emitter) at Vg = 7,5 V.

r:S\ M}: 2 Sie Sre sfe Soe
40 0,47/ —720 0,02/640 30,5/1470 0,85/ —340
200 0,55/—1540 0,06/520 11,3/1010 0,36/ —840
50 500 0,54/+177° 0,08/580 4,9/ 780 0,25/—104°
800 0,52/+ 160° 0,12/580 3,2/ 630 0,25/—113°
1000 0,50/+ 1500 0,15/57° 2,6/ 540 0,26/—118°
1200 0,48/+ 1420 0,18/54°0 2,2/ 460 0,28/—-1220
40 0,45/ —76° 0,02/64° 32,1/1440 0,83/ —36°
200 0,54/—156° 0,05/530 11,6/1000 0,35/ —90°
75 500 0,54/+176° 0,08/590 5,0/ 780 0,24/-1120
800 0,51/+160° 0,13/59¢ 3,3/ 630 0,24/-1210
1000 0,49/+ 1500 0,16/57° 2,7/ 550 0,24/—-1240
1200 0,46/+ 1420 0,18/54°0 2,3/ 470 0,26/—128°
40 0,44/ —79° 0,02/63° 33,0/1450 0,82/ —-37°
200 0,54/—-1570 0,06/54° 11,8/1000 0,35/ —930°
100 500 0,53/+ 1759 0,09/600 5,1/ 780 0,23/-1170
800 0,51/+ 1590 0,13/590 3,3/ 640 0,23/—-1260°
1000 0,49/+ 1500 0,16/57° 2,7/ 550 0,24/—-1290
1200 0,46/+ 1420 0,19/54° 2,3/ 470 0,26/—-131°
40 0,43/ —81° 0,02/630 33,6/1450 0,82/ —38°
200 0,54/—-1570 0,05/55° 11,9/ 990 0,35/ —95°
120 500 0,63/+175° 0,09/60° 5,1/°770 0,23/-119°
800 0,51/+ 1590 0,13/590 3,3/ 63° 0,23/—-128°
1000 0,48/+ 1490 0,16/56° 2,7/ 550 0,24/-1310
1200 0,46/+ 1410 0,19/630 2,3/ 470 0,25/—-1320
40 0,43/ —820 0,02/63° 33,6/1450 0,81/ -390
200 0,564/—1580 0,05/55° 11,8/ 990 0,34/ —96°
150 500 0,53/+ 1750 0,09/60° 5,1/ 770 0,23/-1210
800 0,51/+ 1590 0,13/590 3,3/ 630 0,23/—-1290
1600 0,49/+ 1490 0,16/56° 2,7/ 559 0,24/-1320
1200 0,47/+ 1410 0,19/530 2,3/ 470 0,25/—1340
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BFQ34

s-parameters (common emitter) at Vog = 15 V.

Ic f &
mA NiHz ie Sre Sfe Soe
40 0,48/ —65° 0,02/620 31,0/1480 0,83/ —30°
200 0,53/—1490 0,04/520 12,0/1020 0,37/ —73°
50 500 0,52/+ 1790 0,08/580 5,2/ 789 0,25/ —89°
800 0,50/+ 162° 0,12/590 3,4/ 64° 0,26/ —99°
1000 0,47/+ 1520 0,14/57° 2,8/ 559 0,28/—1040
1200 0,45/+ 1440 0,17/550 2,3/ 47° 0,31/—109°
40 0,46/ —68° 0,02/620 32,9/1480 0,82/ —320
200 0,62/—1510 0,04/53° 12,6/1010 0,36/ —79°
75 500 0,51/+ 1780 0,08/590 5,4/ 780 0,24/ —97°
800 0,48/+ 1610 0,12/590 3,5/ 640 0,24/—-106°
1000 0,46/+ 1520 0,15/570 2,8/ 569 0,26/—1100
1200 0,44/+ 1440 0,17/550 2,4/ 480 0,28/—-1140
40 0,47/ —690 0,02/620 33,9/147° 0,81/ —340
200 0,561/—1510 0,04/54° 12,6/101¢ 0,35/ —820
100 500 0,50/+ 1780 0,08/590 5,6/ 780 0,23/—1010
800 0,48/+ 1610 0,12/59° 3,5/ 649 0,23/—109°
1000 0,45/+ 1520 0,15/570 2,9/ 660 0,25/—113°
1200 0,43/+ 1440 0,18/540 2,4/ 480 0,27/-117°
40 0,47/ —690° 0,02/62° 34,6/1460 0,81/ —34°
200 0,51/—1510 0,04/540 12,7/1010 0,35/ —830
120 500 0,50/+ 1780 0,08/60° 5,6/ 78° 0,23/—-103°
800 0,48/+ 1610 0,12/590 3,5/ 640 0,23/-1120
1000 0,45/+ 1520 0,15/57° 2,9/ 560 0,24/—-1150
1200 0,43/+ 1440 0,18/54¢ 2,4/ 489 0,26/—118°
40 0,49/ —-700 0,02/610 34,8/1460 0,80/ —359
200 0,52/—-1520 0,04/540 12,6/1000 0,34/ —84°
150 500 0,50/+ 1780 0,08/600 5,4/ 780 0,23/—103°
800 0,48/+ 1620 0,12/59° 3,5/ 640 0,23/-1110
1000 0,46/+ 1520 0,15/67° 2,8/ 559 0,24/—-1140
1200 0,44/+ 1440 0,18/540 2,4/ 480 0,27/-117°
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Silicon planar epitaxial transistor BFQ34

Conditions for Figs 5 and 6:
Vcg=15V;Ic=120mA;
Tamb = 25 °C.

Fig. 5 Input impedance derived
from input reflection coefficient
Sje co-ordinates in ohm x 50.

1 7286710

90°
1202
150
+P
180° [ 12"
-
150° 30°
. L 120° 60°
Fig. 6 Reverse transmission =
90' 2284717

coefficient spq.
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BFQ34

Conditions for Figs 7 and 8:

VCE = 15 V; I = 120 mA;
Tamb = 25 °C.

Fig. 7 Output impedance derived
from output reflection coefficient
spe co-ordinates in ohm x 50.

7284715

Fig. 8 Forward transmission
coefficient sfe.

90°

60°

7284716
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Silicon planar epitaxial transistor

BFQ34

300

hFE

200

100

7275469

Veg=15V
Tj=25°
typ 4
=
|
I T '
i 1 !
0 100 |- (mA) 200
Fig. 9.
7Z75471
1] le=le=0
1 f=1MHz
" Tj=25°C
= typ
|~
.
!
I
0 10 veg(v) 20
Fig. 11.

7275470

5
VCE =15V
f= 500 MHz
r Tj=25°
{GHz)
¢ ™
'l \
YRA A
4
4
A
3
2
0 100 1. (mA) 200
Fig. 10.
30 7284718.1
Gym
2
[ste]
(dB) -
\\
20 -
N\,
N
AN
AN
N
10 Gom]
N 2
1stel__]
0
01 0,2 0,5 1 2
f (GHz)

Fig. 12 Vog = 15 V; I = 120 mA;
Tamb = 25 OC; typical values
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JL BFQ34T

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in plastic T-package, intended for wideband amplification applications. The device

features high output voltage capabilities.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vecgo max. 25 V
Collector-emitter voltage (open base) Vcgp max. 18 V
Collector current (d.c.) Ic max. 150 mA
Total power dissipation up to Tamp = 45 oC Piot max. T W
Junction temperature Tj max. 175 °C
D.C. current gain

Ic=100mA; Vg =10V heg min. 25
Transition frequency at f = 500 MHz

Ilc=100mA; Vg =10V T typ. 3,7 GHz
Maximum power gain at f = 300 MHz; Tymp = 25 °C

Ic =100 mA; Vgg =10V Gpv typ. 20 dB
Output voltage at dj,,, = —60 dB (see Fig. 3)

Ic=100mA;Vcg=10V; R =75%Q;

f(p+q — r) = 285,25 MHz; Tamp = 25 °C Vo typ. 1V
Output power at 1 dB gain compression

VcE =10 V; Ig = 100 mA; f = 300 MHz PLy  typ. +24 dBm =—
Third order intercept point

Vce =10V, Ic =100 mA; f =300 MHz ITO typ. +43 dBm w—
MECHANICAL DATA
SOT-37 (see Fig. 1).
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BFQ34T

MECHANICAL DATA
Fig. 1 SOT-37.

Connections: [
1. Base

2. Emitter

3. Collector

T

1,2 max—>| -—

2,7
max

(1) = type number marking.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VcBO
Collector-emitter voltage (open base) VcEO
Emitter-base voltage (open collector) VEBO
Collector current (d.c.) Ic
Total power dissipation up to Tamp = 45 °C

(see Fig. 2) Piot
Storage temperature Tstg
Junction temperature Tj

Dimensions in mm

- 0,24 max *‘ <-1,05 max

7273904.3

max. 25 V
max. 18 V
max. 2V

max. 150 rnA

max. TwW
—65to + 175 °C
max. 175 °C
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Silicon planar epitaxial transistor

BFQ34T

THERMAL RESISTANCE
From junction to case

From junction to ambient (free air) mounted
on a fibre-glass print {see Fig. 2)

Rthj-c

Rtn j-a

Ll

7283262

50 K/W

130 K/W

Fig. 2 Requirements for fibre-glass print (Dimensions in mm). Single-sided 35 um Cu-clad epoxy
fibre-glass print, thickness 1,5 mm. Tracks are fully tin-plated. Shaded area is Cu.

CHARACTERISTICS

TJ: =25 9C unless otherwise specified

Collector cut-off current
ig=0;Vpg =15V

D.C. current gain*
I =100 mA; Ve =10V

Transition frequency at f = 500 MHz*
lg =100 mA; Vg =10V

Collector capacitance at f = T MHz
'E:ie:ZO;VCB:’IOV

Emitter capacitance at f = 1 MHz
lc=ie=0;VEgg =056V

Feedback capacitance at f = 1 MHz
lg=0; Vg =10V

Maximum power gain at f = 300 MHz; Tgmp = 25 °C
lc=100mA; Vg =10V

Second harmonic distortion {see Fig. 3)
Ic =100 mA; Ve =10 V; R =75 Q; Tamp =25 °C

Vp = Vg =316 mV =50 dMmV; fp =66 MHz
Vg=Vg=316mV =50dBmV; fq = 144 MHz

Measured at f(p, 4 ) =210 MHz

* Measured under pulse conditions.

[fel:1e}

da

max.

1yp.

typ.

typ.

typ.

iyp.

typ.

100

25

3,7

2,0

10

1,2

20

-55

A

GHz

pF

pF

pF

dB

dB
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BFQ34T

CHARACTERISTICS (continued)

Output voltage at djy, = —60 dB (see Fig. 3)
(DIN 45004B); Tamp =25 °C; Ic = 100 mA;
Vce=10V;RL =75
Vp = Vg at diy, = —60 dB; f, = 287,25 MHz
Vq =Vgy —6dB; fq = 294,25 MHz
Vi =Vg —6dB; f, = 295,25 MHz

Measured at f(p +g-—r1)= 285,25 MHz Vo typ.

Output voltage at dj;, = —60 dB (see Fig. 3)
(DIN 45004B); Tamp = 25 OC; I = 90 mA;
VCe=10V;R_ =758
Vp = Vg at djm = —60 dB; f, = 797,26 MHz
Vq = Vo —6 dB; fq = 803,25 MHz
Vp = Vg —6 dB; f, = 805,25 MHz

Measured at f(p +q-r1)= 793,25 MHz Vo typ.

—  Qutput power at 1 dB gain compression
Vce =10V, Ic =100 mA; f = 300 MHz

VCE =10 ViIG= 90 mA; f = 800 MHz PLY gg'

— Third order intercept point
Vee =10V, Igc =100 mA; f = 300 MHz

VCE =10 Vi I¢ = 90 mA; f = 800 MHz ITO zﬁ:

7286784

BFQ34T

Fig. 3 Intermodulation distortion and second harmonic distortion MATYV test circuit.

L1 = L2 =5 uH Ferroxcube choke
L3 = 2 turns Cu wire (0,5 mm), internal diameter 4 mm, winding pitch 2 mm.

1V

750 mV

+24 dBm
+22 dBm

+43 dBm
+41 dBm
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Silicon planar epitaxial transistor BFQ34T

.

7286785 5 7286786
fr
10 (GHz)
/ N 4
\

P \ ,//

tot N
(W) \ 3

05 N 2
AN

0
025 75 125 175 0 100 —ig (mA) 200
Tamb (°C)
Fig. 4. Fig. 5 Vg =10 V; f =500 MHz.
4 7286788 160 7286787
CC
(pF) hgg —
3 \\ —_TT
\ 140
\\
2
120
1
100
0o 10 Veg (V) 20 o 100 —1g (mA) 200
Fig. 6 Ig=0,f=1MHz. Fig.7 Veg=10 V.
5 7286789 —40 7286791
d;
(d};) \ A - (@8)
// Rg=60% —45 X
4
\ //
-50
a —
L1
\ // Zg = opt —-55 \
: —-60 \\
N
~ -
-65
10 50 Ic (mA) 100 25 75 Ig (mA) 125
Fig. 8 Vcg =10 V; f =800 MHz. Fig.9 Vcg=10V; V,=58dBmV;

f(p+q—r) = 285,25 MHz.
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BFQ34T

7286792

N
—50 \\ ]
\

- W\
N
e

—65

25 75 Ic (mA) 125

Fig. 10 Vg = 10 V; f, = 66 MHz; 2.
fo = 144 MHz; f(5 4 q) = 210 MHz.

7286790

—40
d2
(dB)

—45 \

-50

—55 \

—-65

25 75 Ic (mA) 125
Fig. 12 VGE = 10 V; V, = 48 dBmV;

fp= 560 MHz; fq =250 MHz; fip+ q) =810 MHz.

0 7286794
o
(dB)
10 4
B A
) 4
M input S11
output S22
-20
10 100 f (MHz) 1000

Fig. 14 Return losses measured in
test circuit (see Fig. 3).

_a0 7286793

(dB)
—45

—-50

—-55 N

25 75 Ic (mA) 125

Fig. 11 VGE = 19 V; Vg = 750 mV;
f(p+q —r) = 793,25 MHz.

9 7286795
GD
(dB)
{ |
8
/ N_
7
6
10 100 f (MHz) 1000
Fig. 13 Gain measured in test
circuit (see Fig. 3).
40 7294115
B L !
(mS) / T~J_F=4008
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2 //_\0\35\\
feanm
\2,3
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X

/
-y /

|

o

N

0 2

—/

40

-20
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Fig. 15 Circles of constant noise figure.
Ve =10V; Ic =20 mA; f =800 MHz.
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Silicon planar epitaxial transistor

BFQ34T

s-parameters (common emitter) at Vog =10 V

ic f Sie Sfe Sre Soe Gum
mA MHz dB
10 40 0,81/ 30,70 19,84/135,8° 0,05/50,18° 0,88/ 59,00 | 37,2
100 081/ 30,10 19,83/136,6° 0,05/ 49,730 0,88/ 43,20 37,2

200 0,81/ 31,00 19,97/136,7° 0,05/52,600 0,88/ 59,7° 37,3

500 082/ 27,3° 19,94/135,5° 0,05/55,33° 0,88/ 54,9° 37,4

800 081/ 32,89 20,07/134,6° 0,05/52,900 0,88/ b55,1° 37,3

1000 1,00/ 178,3° 1,11/ —1,10 1,01/—1,430 1,06/ 178,80 32,4

1200 0,59/—166,4° 4,47/ 85,1° 0,07/51,60° 0,34/ —60,7° 15,4

1500 0,63/ 156,70 1,85/ 49,6° 0,14/ 67,25° 0,39/ —43,0° 8,3

2000 0,61/ 111,19 0,87/ 23,0° 0,30/ 66,70° 0,44/—153,3° 1,7

20 40 0,73/ 20,8° 28,61/132,4° 0,05/ 49,400 0,84/ 48,8° 37,8
100 0,75/ 20,9° 28,40/131,4° 0,05/50,28° 0,83/ 34,9° 37,7

200 0,74/ 22,10 28,61/133,4° 0,05/52,60° 0,84/ 51,5° 37,9

500 0,74/ 15,80 28,59/131,5° 0,05/53,60° 0,83/ 46,1° 37,8

800 0,74/ 24,0° 28,38/133,3° 0,05/ 45,700 0,83/ 46,4° 37,5

1000 1,01/ 178,5° 1,12/ —0,4° 1,01/-2,20° 1,10/ 177,1° 23,7

1200 0,54/—171,1° 5,35/ 85,39 0,08/52,53° 0,25/ —80,4° 16,3

1500 0,57/ 153,3° 2,20/ 53,5° 0,16/ 65,95° 0,28/ 19,4° 8,9

2000 0,55/ 111,8° 1,10/ 7,6° 0,40/ 41,03° 0,35/—156,6° 3,0

50 40 | 067/ 13,00 37,46/126,9° 0,05/47,55° | 0,78/ 40,0° | 38,2
100 | 066/ 10,8° 37,31/128,7° 0,05/45,45° | 0,78/ 25,4° | 37,9

200 0,67/ 14,99 37,19/127,4° 0,05/ 45,65° 0,79/ 40,9° | 38,2

500 0,66/ 8,20 37,21/129,1° 0,05/47,73° 0,79/ 36,4° 38,1

800 0,67/ 13,6° 36,81/129,5° 0,05/ 44,08° 0,78/ 37,9° 38,0

1000 1,02/ 177,3° 1,16/ 0,6° 1,00/ 0,33° 1,14/ 177,0° 20,3

1200 0,50/—-175,00 6,06/ 85,4° 0,08/ 64,95° 0,21/—108,5° 171

1500 0,54/ 151,40 2,50/ 56,9° 0,17/63,83° 0,23/—166,0° 9,7

2000 0,50/ 111,4° 1,27/ 11,9° 0,31/36,40° 0,29/-162,8° 3,7

70 40 0,64/ 11,9° 39,04/128,8° 0,05/47,53° 0,76/ 37,0° | 37,9
100 0,65/ 10,4° 38,98/126,9° 0,05/ 48,300 0,77/ 23,3° 38,2

200 0,65/ 11,79 39,17/128,1° 0,05/ 47,50° 0,76/ 38,4° 38,0

500 0,65/ 5,10 38,92/127,8° 0,05/ 46,68° 0,77/ 33,0° 38,1

800 0,64/ 12,50 39,31/128,5° 0,05/51,75° 0,76/ 34,00 38,0

1000 1,02/-177,5° 1,19/ —0,4° 1,02/ 1,88° 1,18/-179,7° 19,5

1200 0,49/—175,9° 6,13/ 85,3° 0,08/ 65,75° 0,20/-115,4° 171

1500 0,63/ 154,70 2,52/ 57,10 0,18/ 63,400 0,23/—159,9° 9,7

2000 0,49/ 111,29 1,29/ 12,4° 0,55/ 36,880 0,28/—166,4° 3,8

100 40 0,64/ 10,20 39,77/127,5° 0,05/ 46,05° 0,75/ 35,6° 37,8
100 0,63/ 7,20 40,30/127,2° 0,05/ 43,45° 0,75/ 21,7° 37,9

200 0,64/ 7,60 40,45/128,1° 0,05/ 45,539 0,75/ 35,3° 38,0

500 0,64/ 3,3° 39,82/127,9° 0,04/ 46,38° 0,75/ 31,2° 37,8

800 0,64/ 10,1° 39,81/127,6° 0,05/ 46,15° 0,75/ 33,4° 37,8

1000 1,02/ 179,4° 1,20/ 2,1° 1,02/ 0,539 1,19/ 177,6° 18,6

1200 0,49/—176,6° 6,13/ 85,10 0,08/66,100 0,20/-119,8° 171

1500 0,63/ 152,90 2,63/ 56,5° 0,18/62,05° 0,23/—159,56° 9,8

2000 0,49/ 111,20 1,30/ 12,7° 0,31/35,30° 0,28/—168,6° 3,8
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BFQ34T

wz

180°

-¢|

7292963
Fig. 16 Input reflection coefficient sje.

Conditions for Figs 16 and 17:
Vee=10V;Ic=100 mA; Tymp =25 °C.

90°

Vi
S T 7T

150° 300

120° 60°

900 7292961

Fig. 17 Forward transmission coefficient sge.
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Silicon planar epitaxial transistor BFQ34T

o

90
120°

1500
w{

o \‘ o
180 0,05 01 015 02 025 o,3°
_¢L

150° 30°

120° 60°
90

o 7292960

Fig. 18 Reverse transmission coefficient s q.
Conditions for Figs 18 and 19:
Vce=10V; igc =100 mA; Tymp = 25 °C.

120° 60°

150° 300

ot
180° — 00
\ 02 04 06 08 1
4 L 1200 MHz ° / /
1000”7/ w200

150° 30°

900 7292962

Fig. 19 Output reflection coefficient sye.
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BFQ51

SILICON WIDEBAND TRANSISTOR

P-N-P transistor in a subminiature plastic transfer-mculded T-package. It is primarily intended for use
in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar systems, oscilloscopes, spectrum

analysers etc.

The transistor features extremely high power gain coupled with good low noise performance.

N-P-N complements are BFR90 and BFRO0A.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (d.c.)

Total power dissipation up to Tamp = 60 °C
Junction temperature

Transition frequency at f = 500 MHz
—=lc=14mA; =Vcg=10V

Noise figure at optimum source impedance
—lg=2mA; =Vcg = 10 V; f = 500 MHz; Tampp = 26 °C

max.
max.
max.
max.

typ.

typ.

typ.

20 Vv
15 V
25 mA
180 mw
150 °C

5 GHz

0,45 pF

2,7 dB

MECHANICAL DATA (see Fig. 1)
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BFQ51

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-37.
Connections

w

1. Base
2. Emitter
3. Collector

max

'
Y
—»| *—— (0,24 max —»' <-1,05 max

1,2max-—»| |le 72739043

2,7
max

(1) = type number marking.

RATINGS

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

Collector-base voltage (open emitter) —Vcgo max. 20 Vv
Collector-emitter voltage (open base) —VCEQ max. 15 V
Emitter-base voltage (open collector) —VEBO max. 2V
Collector current (d.c.) —lI¢ max. 25 mA
Collector current (peak value) at f > 1 MHz —lcm max. 35 mA
Total power dissipation up to Tymp =60 ©C Piot max. 180 mW
Storage temperature Tsi.g —B5 to +150 OC
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE

From junction to ambient in free air
mounted on a fibre-glass print
of 40 mm x 25 mm x 1 mm Rthja = 0,5 K/mwW
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Silicon wideband transistor BFQ51
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

Ig=0;,-Vgg=10V —lcgo < 50 nA
D.C. current gain*

—lg=14mA; -Vcg=10V hgg > 20
Transition frequency at f = 500 MHz*

—Iigc=14mA; -Vgg=10V fr typ. 5 GHz
Collector capacitance at f = 1 MHz

lg=1g=0;,-Vgcg=10V Cc typ. 0,65 pF
Emitter capacitance at f = 1 MHz

Ic=1=0;,-Vgg=05V Ce typ. 1,2 pF
Feedback capacitance at f = 1 MHz

1c=0;~Vcg=10V; Tymp=25°C Cre typ. 0,45 pF
Noise figure at optimum source impedance

—lgc=2mA; —Vcg = 10 V; f = 500 MHz; T3y, = 26 °C F typ. 2,7 dB
Maximum unilateral power gain (s assumed to be zero)

lsfe|2
G (indB)=101lo
um T = Isiel) (1 — Isgel®)
Ic=14mA; Vcg = 10 V; f = 500 MHz; Tamp = 25 °C Gum typ. 19,0 dB

* Measured under pulse conditions.
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BFQ51

7282081 7282082
100 6
f
h T
FE (GHz)
typ
75 5
/]
/|
/
- typ
50 4 7
/
Ji
25 3 [
0 2
0 10 20 30 0 10 20 30
—~Ic (mA) —lc (mA)
Fig.2 =Vgg=10V; Tj =25 0C, Fig. 3 —Vgg =10 V; f =500 MHz; Tj =250C.
7282080
0,8
Cc
N\
(pF) N
07 \\‘\ 40 7294116
<} tYP B
N (mS)
—— 20
0.6 J/ RN \
F = 4,0dB
0 /| \3,5
2 125 \3'0 ‘
2 | )]
05 / /
-20
e
\\ —~ /
0,4 —-40
0 5 10 15 o 20 40 60 80
-Veg (V) Gg (mS)
Fig.4 Ig=1g=0;f=1MHz; Tj =25 0C, Fig. 5 Circles of constant noise figure.

VGE =10 V; Ig = 4 mA; f = 800 MHz.
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Silicon wideband transistor

BFQ51

s-parameters (common emitter) at Vog = 10 V

Ic f Sie Sfe Sre Soe Gum
mA MHz dB
2 40 0,81/ 71,2° 6,30/121,7° 0,04/ 40,75° 1,00/ 79,3° 41,1
100 0,81/ 70,20 - 6,40/116,8° 0,04/ 39,88° 0,99/ 64,00 38,6
200 0,81/ 71,00 6,42/123,90 0,04/ 44,950 0,99/ 80,20 39,5
500 0,81/ 66,5° 6,38/127,8° 0,04/42,20° 1,00/ 75,20 43,7
800 0,81/ 73,0° 6,37/116,5° 0,04/ 38,380 0,99/ 76,39 38,1
1000 1,02/-179,80 1,05/ —2,40 1,03/—2,459 1,02/ 175,1° 27,2
1200 0,60/ —67,2° 4,29/128,59 0,08/62,30° 0,80/ —24,1° 191
1500 0,31/-160,2° 2,64/ 83,90 0,13/53,65° 0,68/ —22,10 11,2
2000 0,26/ 133,3° 1,26/ 33,4° 0,17/50,25° 0,44/ —89,1° 3,3
5 40 0,60/ 66,8° 12,07/129,50 0,04/ 33,950 0,98/ 77,1° 38,4
100 0,59/ 65,30 12,11/132,39 0,04/ 40,88° 0,98/ 62,10 37,3
200 0,60/ 67,00 12,12/132,4° 0,04/ 40,450 0,98/ 78,2° 37,2
500 0,60/ 62,4° 12,17/135,3° 0,04/ 34,280 0,98/ 73,4° 37,3
800 0,60/ 68,40 12,16/126,6° 0,04/ 45,600 0,98/ 73,8° 37,6
1000 1,01/—179,9° 1,07/ —1,4° 1,02/-2,130 1,07/ 179,00 27,5
1200 0,34/ —91,1° 6,49/115,90 0,06/ 66,539 0,67/ —28,3° 19,4
1500 0,19/-172,1° 3,17/ 78,3° 0,12/64,630 0,56/ —18,9° 11,8
2000 0,31/ 116,7° 1,63/ 33,49 0,19/73,15° 0,37/ —92,10 4,7
10 40 0,38/ 62,00 17,24/143,1° 0,04/ 38,65° 0,96/ 74,7° 36,8
100 0,38/ 60,40 17,33/140,0° 0,04/ 39,65° 0,96/ 60,2° 36,3
200 0,38/ 61,7° 17,28/140,8° 0,04/41,130- 0,96/ 75,6° 36,2
500 0,38/ 57,40 17,26/139,7° 0,04/ 33,580 0,96/ 71,99 37,0
800 0,38/ 63,6° 17,36/139,5° 0,04/ 37,25° 0,96/ 72,2° 36,9
1000 1,02/ 178,80 1,15/ —1,40 1,03/-0,300 1,14/ 178,20 20,4
1200 0,21/—115,50 7,45/108,5° 0,06/72,90° 0,58/ —28,8° 19,4
1500 0,18/ 167,7° 3,42/ 75,49 0,13/69,90° 0,51/ —19,8° 121
2000 0,22/ 109,40 1,73/ 32,3° 0,20/ 45,380 0,34/—123,10 5,5
14 40 0,27/ 59,00 19,48/141,0°0 0,04/ 38,430 0,95/ 74,20 36,1
100 0,27/ 57,3° 19,51/140,1° 0,04/ 35,55° 0,94/ 59,1° 35,8
200 0,27/ 59,20 19,50/142,2° 0,04/27,75° 0,95/ 75,1° 36,1
500 0,28/ 53,7° 19,64/141,00 0,04/ 33,900 0,95/ 70,90 36,4
800 0,28/ 60,00 19,36/139,80 0,04/31,230 0,94/ 71,2° 35,8
1000 1,01/ 178,90 1,14/ 2,10 1,00/—0,93° 1,12/-179,10 22,8
1200 0,17/-131,4° 7,71/106,0° 0,05/75,85° 0,565/ —28,4° 19,5
1500 0,18/ 161,10 3,46/ 74,50 0,13/71,859 0,49/ —17,0°0 12,1
2000 0,23/ 107,40 1,99/ 30,8° 0,20/ 44,43° 0,33/—-113,2° 6,7
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’ L BFQ51C

SILICON PLANAR EPITAXIAL TRANSISTOR

Gold-metallized p-n-p transistor in a sub-miniature HERMETICALLY SEALED micro-stripline
envelope. It is primarily intended for use in u.h.f. and microwave amplifiers such as aerial amplifiers,

radar systems, oscilloscopes, spectrum analysers etc.

The transistor features extremely high power gain coupled with good low noise performance.

N-P-N complement is BFP90A.

QUICK REFERENCE DATA

Collector-base voltage -VcBoO
Collector-emitter voltage -VCEO
Collector current (d.c.) -Ic
Total power dissipation up to Tamp = 125 °C Ptot
Junction temperature Tj

D.C. current gain
—lc=14mA; -Vcg=10V hgge

Transition frequency at f = 500 MHz

—lc=14mA; -Vge=10V fT
Maximum unlisted power gain

—lc=14mA; —=Vcg=10V; Tgmp =25°C

at f = 500 MHz

at f = 800 MHz Gum

max.

max.

max.

max.

max.

typ.

typ.
typ.

20
15
30
250
175

20
50

21

mA
mW
oC

GHz

dB
dB

MECHANICAL DATA
SOT-173 (see Fig. 1).
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BFQ51C

MECHANICAL DATA

Fig. 1 SOT-173.
. . - 2,75
Marking code: C1 235
- 2’2 -
720
| ¥
0,15
’ 1,8
0,8 + ‘ t l 0’*09 max
ot T ot
+
T
055 ] L_ 7286991.1A
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) -VcBO
Collector-emitter voltage (open base) —-VCEO
Emitter-base voltage (open collector) -VEBO
Collector current (d.c.) —lc

Total power dissipation up to Tamp = 125 0C
mounted on a ceramic substrate of

0,7 mm x 10 cm? Ptot
Storage temperature Tstg
Junction temperature Tj:

THERMAL RESISTANCE

From junction to ambient mounted on a
ceramic substrate of 0,7 mm x 10 cm* Rth j-a

Dimensions in mm

max. 20 V

max. 15 V

max 2V
max. 30 mA
max. 250 mW
—65 to +150 OC
max. 175 oC
200 K/W
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Silicon planar epitaxial transistor B FQ 51 C

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

IE=0;,-Vcg=10V -IcBO max. 50 nA

D.C. current gain .
_ . _ min. 20

—lc=14mA; -Vcg=10V hFg typ. 50
Transition frequency at f = 500 MHz

—lg=14mA; -Vcg=10V fT typ. 5 GHz
Collector capacitance at f = 1 MHz

Ige=1leg=0;-Vcg=10V Cc typ. 0,65 pF
Emitter capacitance at f = 1 MHz

Ic=1c=0;,-VEg=0,5V Ce typ. 1,1 pF
Feedback capacitance at f = 1 MHz

Ic=0;,-Vcg=10V Cre typ. 0,45 pF
Maximum unilateral power gain (spe assumed to be zero)

‘Sfe[2

[1—Isigl ] [1—Ispel *]
at —Ic=14 mA; -VCg =10V

Gym (dB) =10 log

f =500 MHz G typ. 21 dB

f = 800 MHz um typ. 17 dB
Noise figures at f = 800 MHz; Rg = opt.;

—ic= 4mA;Vcg=10V F typ. 2,5 dB

—lc=14mA;Vcg=10V typ. 3,5 dB
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BFQS51C

s-parameters (common emitter) at VCg = 10 V; Tamp = 25 °C

Ic f
mA | MHz Sie sfe Sre Soe
40 087/ 820 6,4/174,80 0,011/ 84,60 0,99/ —3,60
100 0,85/ —20,5° 6,3/165,90 0,026/ 79,10 0,98/ —8,70
200 0,81/ —39,7°0 5,9/151,50 0,050/ 70,10 0,93/-16,4°
2 500 0,68/ —84,3° 4,4/122,40 0,094/ 51,50 0,79/-31,40
800 0,59/-112,10 3,2/103,50 0,116/ 43,60 0,70/-38,80
1000 0,54/-125,20 2,7/ 94,60 0,124/ 41,00 0,66/—42,30
1200 0,62/-137,20 2,3/ 86,30 0,133/ 20,00 0,64/-45,70
40 0,72/ —-13,10 12,9/172,00 0,010/ 82,60 0,98/ 5,80
100 0,69/ —32,20 12,3/159,60 0,023/ 74,90 0,94/-14,10
200 0,64/ —60,20 10,8/141,40 0,041/ 64,10 0,84/—24,90
5 500 0,54/-112,20 6,7/111,80 0,070/ 19,50 0,62/ 39,70
800 0,50/-137,3° 4,6/ 95,50 0,085/ 47,20 0,563/—44,50
1000 0,47/—-148,50 3,7/ 88,1° 0,094/ 46,80 0,50/-46,20
1200 0,46/—168,20 3,1/ 81,50 0,103/ 46,60 0,49/-48,60
40 0,55/ —19,40 19,1/169,10 0,009/ 80,30 0,96/ —8,30
100 0,63/ —46,6° 17,7/163,60 0,020/ 71,40 0,89/-19,40
200 0,50/ —82,20 14,4/133,10 0,033/ 60,60 0,74/-31,90
10 500 0,47/-133,70 7,8/105,00 0,054/ 51,90 0,60/—44,10
800 0,46/-1563,70 5,2/ 90,90 0,069/ 52,80 0,42/-46,70
1000 0,45/ 162,50 4,2/ 84,60 0,079/ 63,30 0,41/-47 40
1200 0,46/ 170,30 3,5/ 78,70 0,088/ 53,20 0,39/-49,50
40 0,46/ —24,20 22,3/168,00 0,008/ 79,00 0,94/ —9,20
100 0,45/ —56,1° 20,1/151,00 0,019/ 69,9°0 0,86/—21,20
200 0,45/ —94,50 15,6/130,6° 0,030/ 59,90 0,70/-34,00
14 500 0,47/-142,00 8,3/102,90 0,049/ 54,10 0,46/—44,40
800 0,48/—169,20 5,4/ 89,60 0,064/ 54,90 0,39/-46,50
1000 0,47/-159,90 4,4/ 83,90 0,075/ 55,80 0,38/—46,20
1200 0,47/ 174,60 3,7/ 78,80 0,084/ 55,80 0,37/—-47,50
40 0,35/ —31,20 25,1/166,30 0,007/ 77,60 0,93/-10,40
100 0,38/ —70,20 22,3/148,00 0,017/ 68,70 0,83/-23,70
200 0,42/-110,10 16,8/126,40 0,027/ 59,80 0,65/-36,5°
20 500 0,47/—-151,90 8,5/100,40 0,044/ 56,70 0,42/-45,40
800 0,48/—-166,00 5,6/ 87,30 0,060/ 58,40 0,37/—-46,60
1000 0,48/-173,20 4,4/ 81,90 0,070/ 58,80 0,36/—46,80
1200 0,49/-179,40 3.7/ 76,40 0,079/ 58,40 0.35/-48,80
40 0,29/ —38,00 26,4/165,40 0,007/ 76,20 0,91/-10,90
100 0,35/ —80,70 23,2/146,60 0,016/ 67,80 0,81/-24,70
200 0,41/-119,20 17,1/124,40 0,025/ 60,10 0,63/-37,10
25 500 0,48/-156,20 8,6/ 99,00 0,042/ 58,20 0,41/—44,60
800 0,50/—-168,80 5,5/ 86,40 0,057/ 60,00 0,36/—45,40
1000 0,50/-175,20 4,4/ 80,90 0,067/ 60,20 0,35/—45,50
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Silicon planar epitaxial transistor BFQ51C

80 7294195 6 72924196
heg fr —
(GHz) ~
60 /
— 4 .
40 S -
2
20
|
[} 0 } I
0 5 10 15 20 0 10 20 30 40
—Ic (mA) —Ig (mA)
Fig.2 ~VCce=10V; Tj=250°C. Fig. 3 —VCg =10 V;f =500 MHz; Tj = 25 °C.
5 7294197 30 7294198
F
(dB) Gum \
4 (dB) \
20 N
3
e N
VZ
2
10
1
0 0 L]
0 10 20 i (may 30 102 103 £ (MHz) 104
Fig.4 —Vcg=10V; f =800 MHz; Figh —VCg=10V; —ic=14 mA;
Tamb = 25 °C; Zg = optimum. Tamb = 25 ©C.
1,2 7294199
CC
(pF)
‘\
08 <
11
0,4
0
0 10 _yegv) 20

Fig.6 —Ig=—lg=0;f=1MHz; Tj=25 oC.
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BFQ51C J k

—~VCE =10 V
—ic =14 mA
Tamb =25 0C

Input impedance derived from
input reflection coefficient sje
co-ordinates in ohm x 50.

—~VCE =10 V
—Ic =14 mA
Tamb =25 oC

120°

Reverse transmission coefficient syg.
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Silicon planar epitaxial transistor BFQ51C

-Vcg =10 V
—-lc =14 mA
Tamb =25 ©C

1 7294202

Output impedance derived from
output reflection coefficient spe
co-ordinates on ohm x 50.

—Vce =10 V
-l =14 mA
Tamb =25 ©C

7294203

90°
Forward transmission coefficient sfe.

Fig. 10.
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JL sras?

SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the
case. It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar

systems, oscilloscopes, spectrum analysers etc.
The transistor features extremely high power gain coupled with good low noise performance.
N-P-N complement is BFQ53. '

QUICK REFERENCE DATA

Collector-base voltage (open emitter) —VcBo max. 20 VvV
Collector-emitter voltage (open base) —Vcgp max. 15V
Collector current (d.c.) e max. 25 mA
Total power dissipation up to Tamp = 656 °C Ptot max. 150 mW
Junction temperature Tj max. 200 °C
Transition frequency at f = 500 MHz

—lg=14mA; -Vge=10V fr typ. 5 GHz
Feedback capacitance at f = 1 MHz

iIc=0;—Vcg=10V; Tymp =25°C Cre typ. 0,5 pF
Noise figure at optimum source impedance

—lgc=2mA; —V¢E = 10 V; f = 500 MHz; Tamp = 25 °C F typ. 2,7 dB
Maximum unilateral power gain

—lg=14mA; —=Vcg = 10 V; f =500 MHz; Tymp = 25 oC Gum typ. 17,0 dB
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-72 with insulated electrodes.

116 ¥
max Clng
p N\, 45 | .
'Y —-—*0,51
4.8 *max
max
Y

- 5x3x—>‘<———- 12,7min ——»
ma 7265579.2

(1) shield lead connected to case.
Accessories: 56246 (distance disc).
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BFQ52

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)

Collector current (peak value) at f > 1 MHz
Total power dissipation up to Ty = 656 °C
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to case

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector cut-off current
lIg=0;-Vcg=10V

D.C. current gain (note 1)
—lc=14mA; -V =10V

Transition frequency (notes 1 and 2)
—lc=14mA; -Vgg = 10 V; f = 500 MHz

Collector capacitance (note 3)
lg=1g=0;-Veg=10V;f=1MHz

Emitter capacitance
Ic=1¢=0;—VEg=05V;f=1NMHz

Feedback capacitance (note 2)
lc=0;-Vgg =10 V; f=1MHz; Ty =25°C

Noise figure at optimum source impedance (note 2)
—lg=2mA; -Vcg =10 V; =500 MHz; Tamp = 25 °C

Maximum unilateral power gain (note 2)

Sye assumed to be zero
2
ISfel

(1 — Isje)® M1 = Isgel?)
—Ic =14 mA; —VcE = 10 V; f = 500 MHz; Tamp, = 25 °C

Gym (in dB) =10 log

Notes

1. Measured under pulse conditions.
2. Shield lead grounded.

3. Shield lead not connected.

-VcBo
—VCEOo
—VEBO
_|C
—lcm
Ptot
Tstg

Tj

Rthj-a
Rthj-c

—IlcBo

hre

Gum

max. 20
max. 15
max. 2
max. 25
max. 35
max. 150

—65 to +200
max. 200
= 0,9
= 0,6
< 50
> 20
typ. 50
typ. 5
typ. 0,85
typ. 1,2
typ. 0,5
typ. 2,7
typ. 17,0

mA
mA
mW
oC
ocC

K/mwW
K/mwW

nA

GHz

pF

pF

pF

dB

dB

196
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Silicon planar epitaxial transistor 7 BF052
7282081 7282082
100 6
f
h T
FE (GHz)
typ
75 5
7
'/
/
typ
50 E— 4 7
f
f
25 3
0 2
0 10 20 30 0 10 20 30
—lg (mA) —lc (mA)
Fig.2 —Vcg=10V;T;=25 oC. Fig. 3 —Vcg =10 V; f=500 MHz; 1= 25 0C;
12 7282083 shield lead grounded.
c. X
(pF)
\
1,0 \
N
typ
™~y
0,8 -
0,6
0 10 —Veg (V) 20

Fig. 4 lg=1g=0;f=1 MHz;Tj=25°C;
shield lead not connected.
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BFQ53

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the
case. It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar

systems, oscilloscopes, spectrum analysers etc.

The transistor features extremely high power gain coupled with good low noise performance.

P-N-P complement is BFQ52.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (d.c.)

Total power dissipation up to Tymp = 65 °C
Junction temperature

Transition frequency at f = 500 MHz
ic=14mA;Vcg=10V
Feedback capacitance at f = 1 MHz
Ic=0;Veg=10V; Tymp=256°C
Noise figure at optimum source impedance
Ic=2mA; Vcg = 10 V; f= 500 MHz; Tymp = 25 oc
Maximum unilateral power gain
Ic=14mA; Vcg = 10 V; f =500 MHz; Tamp = 25 °C

max. 20 V
max. 15 V
max. 25 mA
max. 150 mW

max. 200 °C

typ. 5 GHz

typ. 0,45 pF

typ. 2,4 dB

typ. 18,0 dB

MECHANICAL DATA
Fig. 1 TO-72 with insulated electrodes.

(1) shield lead connected to case.
Accessories: 56246 (distance disc).

Dimensions in mm

*0,51

*mux

I+n§§x»{<—— 12,7min

7265579.2
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BFQ53

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)

Collector current (peak value) at f > 1 MHz
Total power dissipation up to Tymp = 65 °C

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to case

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector cut-off current
Ig=0;Vcg=10V

D.C. current gain (note 1)
Ic=14mA;Vcg=10V

Transition frequency (notes 1 and 2)

Ic=14mA; Vcg = 10 V; f= 500 MHz

Collector capacitance (note 3)
IE=1e=0;Veg=10V;f=1MHz

Emitter capacitance

Ic=1¢=0;VEg=05V;f=1MHz

Feedback capacitance (note 2)

Ic=0;Vcg=10V; f=1MHz; Tymp =25°C
Noise figure at optimum source impedance (note 2)
Ic=2mA; Vg =10 V; f = 500 MHz; Tamp = 25 °C

Maximum unilateral power gain (note 2)

Sre assumed to be zero

Isgel®
Gym (in dB) = fe

Notes

1. Measured under pulse conditions.
2. Shield lead grounded.

3. Shield lead not connected.

(1= Isigl )1 — Isggl®)
Ic =14 mA; Vg = 10 V; f = 500 MHz; Tymp, = 25 °C

VcBO
VCcEOo
VEBO
Ic
Icm
Ptot
Tstg
Tj

Rthj-a

Rth j-c

IcBo

hrE

max. 2V
max. 15 V
max. 2V
max. 25 mA
max. 35 mA

max. 150 mW
—65 to +200 °C
max. 200 °C

0,9 K/mw
0,6 K/mw
< 50 nA
> 25
typ. 50
typ. 5 GHz

typ. 0,75 pF
typ. 1,2 pF
typ. 0,45 pF

typ. 2,4 dB

typ. 18,0 dB

200
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Silicon pianar epitaxial transistor

BFQ53

7282086

100

75

typ

50

25

0

0 10 20
Fig. 2 Vg =10 V;Tj =25 0C,

30
lC (mA)

7282084

12

Ce

(pF)

1,0

0,8

typ

0,6

0 10 veg (V)

Fig. 4 Ig=1g=0;f=1 MHz;TJ-=25°C;
shield lead not connected.

20

7282085

typ

~

2

0 10

20
Ic (mA) 30

Fig. 3 Veg =10 V; f =500 MHz; Tj=250C;

shield lead grounded.

July 1979
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Jt sFae3

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the
case. It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar
systems, oscilloscopes, spectrum analysers etc.

The transistor features the combination of high power gain, high transition frequency and low noise up
to high frequencies.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego — max. 2V
Collector-emitter voltage (open base) Vceo  max. 15V
Collector current (d.c.) Ic max. 75 mA
Total power dissipation up to Tamp = 50 °C Piot max. 250 mW
Junction temperature T max. 200 °C
Transition frequency at f = 500 MHz

Ic=50mA; Veg=5V fr typ. 4,5 GHz
Feedback capacitance at f = 1 MHz

Ic=0;Veg=10V; Tymp =25°C Cre typ. 1,0 pF
Noise figure at optimum source impedance

Ic=10mA; Vgg =5 V; f =200 MHz; Tamp = 256 °C F < 3,0 dB
Maximum unilateral power gain

Ic=20mA; Vgg =5 V; f=200 MHz; Tymp = 25 °C Gyum > 17,5 dB
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-72 with insulated electrodes.

4 j0,51
48 L, pmax
max

i

'«W§§X+l<— 12,7min —

Rl
7265579.2

(1) shield lead connected to case.
Accessories: 56246 (distance disc).
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BFQ63

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)

Collector current (peak value) at f > 1 MHz
Total power dissipation up to Tymp = 50 °C
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to case

CHARACTERISTICS
T;= 25 OC unless otherwise specified
Collector cut-off current
lg=0;Veg=10V
D.C. current gain (note 1)
Ic=20mA;Veg=5V
Transistion frequency (notes 1 and 2)
Ic=50mA; Vg =5 V; f= 500 MHz
Collector capacitance (note 3)
lc=0;Veg=5V;f=1MHz
Feedback capacitance (note 2)
Ic=0;Veg=10V; f=1MHz; Tymp = 25 °C
Noise figure at optimum source impedance (note 2)
Ic =10 mA; Vog = 5 V; f = 200 MHz; Tamp = 25 °C
Ic=10mA; Vgg =5 V; f=500 MHz; Tamp = 25 °C
Maximum unilateral power gain (note 2)
Sre assumed to be zero
lsfel2
(1— |s|e|2)(1 - lsoelz)
Ic=20mA; Veg =5 V; f=200 MHz; Tamp = 256 °C
Ic=50mA; Vg =5V, f=500MHz; Tamp = 25 °C

Gym (indB) =10 log

Notes
1. Measured under pulse conditions.
2. Shield lead grounded.

3. Shield lead and emitter lead connected to bridge earth.

VcBo
VCEO
VEBO
Ic
Icm
Ptot
Tstg

Tj

Rthj-a
Rthjc

IcBo
hrg
fr

Ceb

Gum
Gum

max. 20
max. 15
max. 3
max. 75
max. 150
max. 250
—65 to +200
max. 200
= 600
= 350

100
> 50
< 150
typ. 4.5
typ. 1,3
typ. 1,0
< 14
< 3,0
typ. 2,3
> 17,5
typ. 11,56

mA
mA
mW
oC
oC

K/W
K/W

nA

GHz

pF

pF
pF

dB
dB

dB
dB

204
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Silicon planar epitaxial transistor BF063
300 7283809 7283808
100
Piot
(mW)
A hre
\
200 75
\
typ
N
Pr=
\ 50
N\
100
N\
\ 25
N
\
0 0 o 0 0 2 0
100 T Cc) 200 0 5 75
amp (7C) Ic (mA)
Fig. 2 Maximum permissible power dissipation Fig. 3 Vcg=5V; TJ- =250C.
in free air as a function of ambient temperature.
5 7283812 2,5 7283811
fT typ 1 CCb
(GHz) ol (pF)
A
4
/ N\
3 1,5 N
1 typ
2 1
1 05
0 0
0 50 ‘C (mA) 100 0 10 VCB (V) 20
Fig. 4 Vcg =5 V; =500 MHz; Tj = 25 0C; Fig. 5 Ic=0;f=1 MHz; Tj=25 OC; shield lead
shield lead grounded. and emitter lead connected to bridge earth.
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BFQ63

4 7283810
F
(dB)
3 A
N\ =500 MH
N\ /1200 MH
AN A/
7
2
/
e
Y
1
0

1 10 Ig (mA) 102

Fig.6 VCg =5V, Zg = optimum; Tymp = 25 ©C; typical values.

50 7283813
gain
(dB)
\\
40 ~
\
N
i
I
~
T~y
< \GUM
———
2 —
[Stel
\\
T~
\‘
0
10 102 f (MHz) 103

Fig. 7 Ve =5V, Ic =50 mA; Tamp = 25 OC; typical values.
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N-P-N MICROWAVE TRANSISTOR

Small-signal planar epitaxial n-p-n transistor in plastic SOT-37 envelope and featuring a very high
transition frequency and a very low noise figure up to high frequencies.

This device is designed for use in the GHz range.

QUICK REFERENCE DATA

Collector-base voltage VeBo max. 20V
Collector-emitter voltage VCEO max. 10V
Collector current (d.c.) Ic max. 50 mA
Total power dissipation up to Ty =60 °C Piot max. 300 mwW
Junction temperature Tj max. 150 °C
D.C. current gain .
min, 60
Ic=15mA;Vgg=5V hEg typ. 100
Transition frequency at f = 500 MHz
lc=15mA;Vcg =8V fr typ. 7,5 GHz
Maximum unilateral power gain at f = 2 GHz
Ic=15mA;VCE=8V; Tamp =25°C Gum typ. 8,0 dB
[ N
MECHANICAL DATA 3 Dimensions in mm
Fig. 1 SOT-37.
8,
min
— 1,2 max
Connections: 174 T
1. Base min s g
2. Emitter )
3. Collector mrx
1
—> 0,24 max
1,2 max—+»| ‘e 72739043
; 2,7
(1) Type number marking. > ax
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BFQ65

RATINGS

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

Collector-base voltage (open emitter) VeBo max. 2V
Collector-emitter voltage (open base) VcEO max. 10 V
Emitter-base voltage (open collector) VEBO max. 25V
Collector current (d.c.) Ic max. 50 mA

Total power dissipation up to Tymp =60 °C
mounted on a fibre-glass print of

40 mm x 25 mm x 1 mm Piot max. 300 mW
Storage temperature Tstg —65to +150 °C
Junction temperature Ti max. 150 °C

THERMAL RESISTANCE

From junction to ambient mounted on a fibre-glass
print of 40 mm x 25 mm x 1 mm Rth j-a 300 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

lg=0;Veg=10V lcBO max. 50 nA

D.C. current gain .
_ min. 60

Ic=15mA;Vcg=56V hgg typ. 100
Transition frequency at f = 500 MHz

Ic=15mA;Vcg =8V fr typ. 7,5 GHz
Collector capacitance at f = 1 MHz

IE=ig=0;Vcg=8V Ce typ. 0,8 pF
Emitter capacitance at f = 1 MHz

Ic=ic=0;Vgg=05V Ce typ. 1,3 pF
Feedback capacitance

lc=0;Vcg=8V Cre typ. 0,5 pF
Maximum unilateral power gain (s.g assumed to be zero)

| |2
Gy (in dB) =10 log fe
[1_|5ie|z][1“|50e|2]

Ic=15mA;Vcg =8 V;f=2GHz; Tgmp = 25 °C Gum typ. 8,0 dB
Noise figure at f = 2 GHz; Rg =60 ©; Tamp = 25 °C

Ic= 5mA;Vcg=8V F typ. 2,5 dB

Ic=15mA; Vg =8V F typ. 3,0 dB
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N-P-N microwave transistor

BFQ65

s-parameters (common emitter) at Vog =8 V

Ic f S s s s, GUM
mA MHz ie fe re oe dB
40 0,87/ —12,9° 15,83/171,2° 0,01/82,00 0,98/ —6,5° 45,3

100 0,81/ —31,00 14,92/155,80 0,02/74,8° 0,93/-15,7° 37,1

200 0,69/ —54,6° 12,40/138,3° 0,04/67,00 0,83/—25,99 29,8

5 500 0,42/-105,70 7,12/104,9° 0,07/59,10 0,59/—40,4° 19,7
800 0,34/-128,7° 4,89/ 91,30 0,10/63,00 0,58/—49,10 16,1

1000 0,35/—-142,8° 4,13/ 83,20 0,12/63,7° 0,58/—58,00 14,6

2000 0,25/ 128,00 2,08/ 56,80 0,20/67,8° 0,38/—63,3° 7,3

40 0,75/ —19,1° 26,88/165,6° 0,01/80,00 0,96/—10,20 43,8

100 0,65/ —43,3° 23,08/144,9° 0,02/71,70 0,86/—22,1° 35,5

200 0,49/ —70,7° 16,71/125,20 0,03/66,4° 0,70/-31,6° 28,6

10 500 0,28/—-126,5° 8,21/ 96,9° 0,06/66,4° 0,48/-40,0° 19,8
800 0,24/-136,7° 5,39/ 86,80 0,10/70,80 0,50/—48,9° 16,1

1000 0,26/—-147,8° 4,49/ 79,9° 0,12/70,59 0,51/-58,9° 14,6

2000 0,22/ 114,80 2,28/ 56,5° 0,21/68,8° 0,32/—-61,8° 7,8

40 0,67/ —23,8° 34,23/161,4° 0,01/78,3° 0,94/—-12,6° 429

100 0,54/ —51,8° 27,41/138,1° 0,02/71,00 0,80/—25,5° 34,7

200 0,39/ —80,0° 18,52/118,7° 0,03/68,4° 0,63/—33,20 28,2

15 500 0,22/-130,3° 8,47/ 93,50 0,06/70,2° 0,44/-38,8° 19,7
800 0,20/—-140,8° 5,67/ 84,90 0,10/73,6° 0,47/—-48,4° 16,2

1000 0,22/ 147,5° 4,64/ 78,40 0,12/72,9° 0,48/-59,0° 14,7

2000 0,21/ 109,80 2,34/ 56,20 0,22/68,7° 0,31/—61,00 8,0

40 0,61/ —27,40 39,76/158,4° 0,01/76,8° 0,92/—-14,20 42,4

100 0,47/ —58,00 30,05/133,7° 0,02/70,4° 0,75/—27,5° 34,2

200 0,32/ —86,2° 19,38/114,7° 0,03/70,4° 0,58/-33,5° 28,0

20 500 0,19/-136,8° 8,65/ 92,00 0,06/72,4° 0,41/-37,5° 19,7
800 0,18/—145,10 5,62/ 83,50 0,10/75,3° 0,46/—47,9° 16,1

1000 0,20/-151,9° 4,63/ 77,7° 0,12/74,10 0,47/-58,8° 14,6

2000 0,21/-107,3° 2,37/ 55,70 0,22/69,00 0,30/-60,6° 8,1

40 0,561/ —33,20 46,18/154,60 0,01/75,6° 0,89/—16,40 41,4

100 0,37/ —67,3° 32,56/128,1° 0,02/70,6° 0,69/—29,1° 33,7

200 0,26/ —97,3° 20,04/110,7° 0,03/72,3° 0,63/-32,7° 27,8

30 500 0,17/-151,6° 8,64/ 89,7° 0,06/74,6° 0,39/-35,6° 19,6
800 0,16/—-152,20 5,61/ 82,10 0,10/76,7° 0,44/—46,9° 16,0

1000 0,19/—-157,70 4,62/ 76,40 0,12/75,10 0,46/-58,3° 14,5

2000 0,22/ 106,4° 2,37/ 55,00 0,23/69,3° 0,29/-60,00 8,1
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Fig. 2 Circles of constant noise figure; Vce =8 V;Ic=5mA; f=800MHz.
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N-P-N 2 GHz BROADBAND TRANSISTOR

Small-signal planar epitaxial n-p-n transistor in HERMETICALLY SEALED microstripline envelope and
designed for broadband amplifiers up to 2 GHz, and application in the 2 GHz range.

Features:

® hermetically sealed envelope

® gold-metallized crystals

® very high transition frequency and very low noise in the GHz range

QUICK REFERENCE DATA

Collector-base voltage VeBo max. 20 vV
Collector-emitter voltage Vceo max. 0 V
Collector current (d.c.) Ic max. 50 mA
Total power dissipation up to Tamp = 105 °C Ptot max. 350 mw
Junction temperature T max. 175 °C
D.C. current gain :

Ic=15 mf\;VCE=5V heg ,’(:‘/L;‘ 138
Transition frequency at f = 500 MHz

Ic=15mA;Vgg=8V fr typ. 7,5 GHz
Maximum unilateral power gain at f = 2 GHz

Ic=15mA;Vcg =8V, Tamp =256 °C Gum typ. 11,56 dB

MECHANICAL DATA Dimensions in mm

Fig. 1 SOT-173.

Marking code: Q6
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RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Collector-base voltage (open emitter) VeBO max. 20V
Collector-emitter voltage (open base) VCEO max. 10V
Emitter-base voltage (open collector) VEBO max. 25V
Collector current (d.c.) Ic max. 50 mA
Total power dissipation up to Tymp = 105 0C

mounted on a ceramic substrate of 0,7 mm x 10 cm? Piot max. 350 mW
Storage temperature Tstg —65to + 150 °C
Junction temperature Tj max. 175 °C

THERMAL RESISTANCE

From junction to ambient mounted on a
ceramic substrate of 0,7 mm x 10 cm? Rth j-a 200 K/W

CHARACTERISTICS
Tj= 25 OC unless otherwise specified
Collector cut-off csrrent

Ig=0;Veg=5V IcBO max. 50 nA

D.C. current gain* .
= . _ min. 60

Ic=15mA;Vgg=5V hgg typ. 100
Transition frequency at f = 500 MHz*

Ic=15mA;Vgg =8V fr typ. 7,5 GHz
Collector capacitance at f = 1 MHz

IE=ig=0;Veg=8V Ce typ. 0,7 pF
Emitter capacitance at f = 1 MHz

Ic=ic=0;Vgg=0,5V Ce typ. 1,3 pF
Feedback capacitance

Ic=0;Vcg=8V Cre typ. 0,4 pF
Maximum unilateral power gain (sye assumed to be ZERO)

. Isfe|?
Gym (in dB) =10 log
[1-!sie|2][1—|50e|2]

Ic=15mA;Veg =8 V;f=2GHz; Tymp =25 °C Gum typ. 11,6 dB
Noise figure at f =2 GHz; Rg =60 &; Tamp = 25 °C

lc= 5mA; V=8V F typ. 2,5 dB

F typ. 3,0 dB

Ic=15mA;Vcg =8V max. 4,0 dB

* Measured under pulse conditions.
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N-P-N 2 GHz broadband transistor

BFQ66

s-parameters (common emitter) at Vog = 7 V and |g = 5 mA and 15 mA resp.

13 f Sie sfe Sre Soe
MHz
100 0,86/— 30,0° 15,8/160,5° 0,024/74,1° 0,97/— 16,10
200 0,79/— 56,5° 14,0/143,8° 0,043/62,5° 0,87/— 28,20
300 0,73/— 77,9° 11,8/130,6° 0,056/53,6° 0,76/— 37,00
400 0,68/— 95,30 10,1/121,2° 0,064/48,0°0 0,67/— 43,6°
500 0,66/—108,1° 8,7/114,1°© 0,070/44,80 0,62/— 48,00
600 0,63/—119,0° 7,7/107,99 0,074/42,7° 0,57/— 50,60
700 0,62/-127,8° 6,7/103,2° 0,079/41,6° 0,63/— 52,69
800 0,59/—135,8° 6,1/ 99,2° 0,081/40,8° 0,560/— 54,80
5 mA 900 0,58/—141,00 5,5/ 95,59 0,084/40,8° 0,49/— 55,50
1000 0,67/—147,40 5,0/ 92,00 0,087/40,7° 0,46/— 56,50
1200 0,56/—157,0° 4,2/ 85,9° 0,092/41,20 0,44/— 59,50
1500 0,53/—168,7° 3,4/ 77,5° 0,092/37,7° 0,44/—- 60,6°
2000 0,54/+171,9° 2,6/ 65,8° 0,103/40,6° 0,41/— 66,50
2500 0,54/+ 158,80 2,2/ 57,80 0,114/44,6° 0,39/— 75,20
3000 0,563/+ 144,80 1,8/ 49,20 0,129/48,1° 0,39/— 83,10
3500 0,55/+ 134,00 1,6/ 41,90 0,148/50,4° 0,37/— 96,20
4000 0,54/+120,2° 1,5/ 32,10 0,170/49,9° 0,37/-109,00
Ig f Sie Sfe Sre Soe
MHz
100 0,68/— 54,80 31,3/147 50 0,020/65,8° 0,86/— 28,0°
200 0,61/— 92,40 23,3/126,6° 0,031/54,6° 0,67/— 43,80
300 0,67/-115,8° 17,6/114,4° 0,038/49,8° 0,52/— 51,69
400 0,55/—131,00 13,9/106,8° 0,042/48,7° 0,44/— 56,5°
500 0,55/—141,0°0 11,6/101,6° 0,046/49,3° 0,40/— 59,30
600 0,63/—149,3° 9,8/ 96,7° 0,051/50,4° 0,36/— 60,2°
700 0,54/—155,50 8,6/ 93,3° 0,055/51,6° 0,34/— 61,20
800 0,54/—160,6° 7,5/ 90,40 0,058/52,9° 0,32/— 62,40
15 mA 900 0,52/-164,6° 6,7/ 87,8° 0,063/54,1° 0,31/— 62,30
1000 0,52/—-169,10 6,1/ 85,40 0,067/55,10 0,30/— 62,69
1200 0,51/-176,1° 5,1/ 80,3° 0,075/56,5° 0,28/— 64,70
1500 0,50/+ 171,59 4,2/ 73,50 0,081/55,8° 0,28/— 66,6°
2000 0,52/+ 157,80 3,2/ 63,80 0.100/57.3° 0,26/— 68,20
2500 0,52/+148,1° 2,6/ 57,20 0,120/58,6° 0,25/— 75,50
3000 0,51/+135,6° 2,2/ 49,10 0,143/58,20 0,25/— 81,80
3500 0,54/+127,6° 2,0/ 42,10 0,167/57,5° 0,24/— 96,00
4000 0,52/+114,6° 1,8/ 33,4° 0,191/54,3° 0,24/-110,9°
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7292687

Fig. 2 Input impedance, derived from input reflection coefficient sje coordinates, in 2 x 50.

90°

120°

150°

180°

\ | | g0
0,1 0,2 0,3
- ‘PL W

30°

7292688

0°

Fig. 3 Reverse transmission coefficient sye.

Conditions for Figs 2 to 5: Vcg =7 V; Ig = 15 mA; Tamp = 25 °C.
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N-P-N 2 GHz broadband transistor

y

180°

7292689

K

7292690
90°

Fig. 5 Forward transmission coefficient sgg.
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40
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Ic (mA)
Fig.6 Vcg=5V:Tj=25°C;
typ. values.
10 7292694
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=
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Fig. 8 Ic=15mA; f = 500 MHz;
Tj =25 OC; typ. values.
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Fig. 7 VcEg =8V, f=500 MHz;
Tj =25 OC; typ. values.
7292692
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Fig.9 Ig =ig=0;f=1MHz;
T‘~ = 25 OC; typ. values.
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10 \\
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0,6 1 2 4 figHy 10

Fig. 10 Vcg =7 V; Ic = 16 mA; Tj = 25 OC; typ. values.
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SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor primarily intended for final stages in MATV system amplifiers. This device is also

suitable for use in low power band |V and V equipment. Diffused emitter ballasting resistors and the
application of gold sandwich metallization ensure an optimum temperature profile and excellent

reliability properties.

The transistor has a %'’ capstan envelope with ceramic cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VCBO
Collector-emitter voltage (open base) VCEO
Collector current (d.c.) Ic
Total power dissipation up to Tmp = 110 °C Piot
Operating junction temperature Tj

Transition frequency at f = 500 MHz

lc =240 mA;VCg=15V fT
QOutput voltage at djy;, = —60 dB (see Figs 2 and 12)

Ic=240mA;VCe =15 V;RL=75Q; Tamp = 256 °C

f(p + q — r) = 793,25 MHz Vo
Output power at 1 dB gain compression PL1
Third order intercept point ITO

max.

max.

max.

max.

typ.

typ.
typ.
typ.

25
18
300
45
200

16
+28
+47

mA

oC

GHz

dBm =—0oH

dBm =-—

MECHANICAL DATA
SOT-122 (see Fig. 1).

PRODUCT SAFETY

This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely safe

provided that the BeO disc is not damaged.
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MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-122.
5,9
*‘ 5,5 l*(“x) 1,52
| v
e | 4 — ~|<0,14
8,8
min (4x) metal
' | 8-32UNC BeO
¢ b f r/ o ceramic
24,9 ' I
' ]
N I 1
3,0 ! 133l ¢
X { max " [
e
T
3,25 -
2,807
! 7,6 max l= 12,0 5,6
11,0 max
276 7276390.4
24,9
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm.
(7,5 kg cm) Mounting hole to have no burrs at either end.
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or
(8,5 kg cm) countersink either end of hole.
When locking is required an adhesive is preferred instead of a lock washer.
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VcBO max. 25 V
Collector-emitter voltage (open base) VCEO max. 18 V
Emitter-base voltage (open collector) VEBO max. 2V
Collector current (d.c.) Ic max. 300 mA
Total power dissipation up to Tmp = 110 OC (see Fig. 7) Ptot max. 45 W
Storage temperature Tetg —65 to +1560 °C
Operating junction temperature Tj max. 200 ©C
THERMAL RESISTANCE
From junction to mounting base Rthj-mb = 20,0 K/W
From mounting base to heatsink Rth mb-h = 0,6 K/W
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Silicon planar epitaxial transistor BF068

CHARACTERISTICS

Tamb =25 °C
Collector cut-off current

lIg=0;Veg=15V IcBO < 50 uA
D.C. current gain*

Ic=240mA; Vg =15V hEE > 25
Transition frequency at f = 500 MHz*

Ic=240mA; Vcp=15V T typ. 4 GHz
Collector capacitance at f = 1 MHz

lIg=1g=0;Vcg=15V Ce typ. 3,8 pF
Emitter capacitance at f = 1 MHz

lc=1c¢=0;VEg=0,5V Ce typ. 20 pr
Feedback capacitance at f = 1 MHz

lc=0;Vcg=15V Cre typ. 2,3 pF
Collector-stud capacitance** Ces typ. 0,8 pF
Maximum unilateral power gain (s assumed to be zero)

s 2
Guw (in dB) = 10 log [ste |
(11— |sie [y (1 - [‘soe [%)
Ic =240 mA; Vg = 15 V; f = 800 MHz Gum typ. 13 dB

Output voltage at dj;, = —60 dB (see Figs 2 and 12)
(DIN 450048B, par. 6.3: 3-tone)
Ic=240 mA; Vog = 15 V; R =75 Q
Vp = Vg atdjy = —60dB; fp = 795,25 MHz

Vg =Vo—6dB ; fq = 803,25 MHz
V, =V, —6dB ; f, = 805,25 MHz
measured at f(p +q—r) =793,256 MHz Vo typ. 16 V

*  Measured under pulse conditions.
** Measured with emitter and base grounded.
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—== Qutput power at 1 dB gain compression (see Fig. 2)
Ic=240mA;Vgg=15V
RL=75Q;
measured at =800 MHz

— Third order intercept point (see Fig. 2)
Ic =240 mA;Vcg =15V
RL=75Q;

Pp=1TO — 6 dB; fy = 800 MHz
Pq=1TO — 6dB; fq = 801 MHz

measured at f(2q—p) = 802 MHz and
at f(2p—q) = 799 MHz ITO typ. +47 dBm

PL1 typ. +28 dBm

+V,
cc
Fig. 2 Intermodulation distortion
MATYV test circuit. Power gain at
f =40 MHz to 860 MHz is typical
7 dB.
L1 = L2 =5 uH micro choke.
758

75Q

7282760
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Silicon planar epitaxial transistor BFQ68
s-parameters (common emitter) at Vcg = 7,5 V.
Ic f
mA MHz Sie Sre Sfe Soe
40 0,66/—135,7° 0,02/41,10 30,4/124,00 0,64/ —79,00
100 0,77/-164,0°0 0,03/33,6° 14,8/101,20 0,45/—125,30
200 0,80/-176,3° 0,03/44,10 7,7/ 89,10 0,39/—-147,90
50 500 0,80/ 170,20 0,06/55,3° 3,1/ 70,3° 0,38/—-159,50
800 0,78/ 157,00 0,09/60,5° 2,0/ 57,20 0,42/—-165,60
1000 0,78/ 152,40 0,11/61,8° 1,6/ 48,10 0,43/-167,6°
1200 0,75/ 142,70 0,13/59,90 1,4/ 41,10 0,46/—171,20
40 0,67/-146,10 0,02/40,9¢ 33,5/121,50 0,64/ —90,40
100 0,78/—167,5° 0,02/37,20 15,6/100,4° 0,49/—-134,40
200 0,80/—-178,3° 0,03/47,00 8,1/ 89,20 0,45/—155,50
100 500 0,79/ 168,9° 0,06/60,4° 3,4/ 72,00 0,43/—170,59
800 0,77/ 156,10 0,09/62,00 2,2/ 59,50 0,44/—-174,50
1000 0,77/ 161,50 0,11/61,9° 1,8/ 51,60 0,44/—-178,50
1200 0,74/ 141,80 0,14/59,4° 1,6/ 44,00 0,46/—178,50
40 0,68/—149,0° 0,02/40,80 34,3/120,60 0,64/ —94,6°
100 0,78/—-168,80 0,02/38,80 15,9/100,00 0,50/—-138,00
200 0,80/-179,00 0,03/49,00 8,2/ 89,20 0,47/—-158,20
150 500 0,79/ 168,50 0,06/61,6° 3,4/ 72,50 0,45/—-173,20
800 0,77/ 155,80 0,09/62,5° 2,2/ 60,30 0,46/-177,10
1000 0,76/ 151,20 0,12/62,1° 1,8/ 52,60 0,46/ 177,10
1200 0,73/ 141,60 0,14/59,10 1,6/ 45,10 0,47/ 177,10
40 0,68/—150,70 0,02/40,5° 34,7/120,00 0,64/ —97,3°
100 0,78/-169,7° 0,02/39,6° 15,9/ 99,70 0,561/-140,40
200 0,80/-179,8° 0,03/50,1° 8,2/ 89,00 0,49/-159,80
200 500 0,79/ 168,20 0,06/62,1° 3,4/ 72,6° 0,47/-174,8°
800 0,77/ 155,60 0,09/62,6° 2,2/ 60,5° 0,47/-178,6°
1000 0,76/ 150,99 0,12/62,1¢ 1,8/ 52,90 0,46/ 175,50
1200 0,73/ 141,40 0,14/59,00 1,5/ 45,30 0,47/ 174,6°
40 0,69/-151,90 0,02/40,1° 34,6/119,4¢ 0,63/ —99,40
100 0,79/-170,3° 0,02/39,90 15,8/ 99,5C 0,52/—141,80
200 0,80/ 180,0° 0,03/51,00 8,1/ 88,90 0,49/—-160,90
250 500 0,80/ 168,00 0,06/62,5° 3,4/ 72,6° 0,47/-175,6°
800 0,78/ 155,40 0,09/62,8° 2,2/ 60,6° 0,48/—-179,5°
1000 0,77/ 150,80 0,12/62,1° 1,8/ 53,00 0,47/ 174,50
1200 0,73/ 141,30 0,14/68,90 1,5/ 45,60 0,47/ 173,9¢
40 0,69/-152,9° 0,02/39,7° 34,4/118,90 0,62/—-101,20
100 0,79/-170,80 0,02/40,1° 15,5/ 99,20 0,562/—-143,20
200 0,80/ 179,6° 0,03/51,5° 8,0/ 88,80 0,560/-161,7°
300 500 0,80/ 167,90 0,06/62,8° 3,4/ 72,50 0,48/-176,20
800 0,78/ 155,30 0,09/62,9° 2,2/ 60,5¢ 0,48/+ 179,80
1000 0,77/ 150,6° 0,12/62,10 1,8/ 53,00 0,47/ 173,90
1200 0,74/ 141,1¢ 0,14/59,10 1,5/ 45,50 0,48/ 173,40
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BFQ68

s-parameters (common emitter) at Vog = 15 V.

r:]% le-i-z Sie Sre Sfe Soe
40 0,63/—132,3° 0,02/41,8° 33,5/126,6° 0,62/ —72,9°
100 0,75/-161,1° 0,02/34,00 16,4/103,00 0,41/—115,20
200 0,78/—174,8° 0,03/40,7° 8,6/ 90,10 0,34/-139,4¢
50 500 0,78/ 169,9¢ 0,06/56,8° 3,6/ 71,40 0,34/—153,8°
800 Q,77/ 157,60 0,08/60,9° 2,3/ 57,60 0,37/—157,4°
1000 0,74/ 150,30 0,10/61,8° 1,9/ 48,80 0,40/—-160,3°
1200 0,73/ 143,20 0,12/61,00 1,5/ 41,20 0,42/-162,9°
40 0,63/—140,5° 0,02/41,6° 36,4/125,00 061/ —82,00
100 0,76/—164,8° 0,02/37,3° 17,56/102,30 0,44/-126,8°
200 0,78/—-176,80 0,03/46,7° 9,1/ 90,3° 0,39/—149,8°
100 500 0,77/ 168,89 0,06/60,3° 3,8/ 72,6° 0,38/—164,20
800 0,76/ 156,7° 0,09/62,10 2,4/ 60,00 0,39/—-168,6°
1000 0,73/ 149,6° 0,11/61,7© 2,0/ 51,20 0,40/-170,8°
1200 0,72/ 142,69 0,13/60,20 1,7/ 44,60 0,42/-172,6°
40 0,64/—143,2° 0,02/41,1°© 37,6/123,9° 0,60/ —86,5°
100 0,76/—166,00 0,02/38,30 17,9/101,80 0,45/—-131,00
200 0,78/-177,5° 0,03/48,1° 9,3/ 90,20 0,41/-153,10
150 500 0,77/ 168,20 0,06/61,2° 3,9/ 73,10 0,40/-167,7°
800 0,76/ 156,3° 0,09/62,20 2,6/ 60,60 0,40/-172,00
1000 0,72/ 149,20 0,11/61,5° 2,0/ 52,20 0,41/-174,6°
1200 0,72/ 142,20 0,13/59,50 1,7/ 45,30 0,42/-176,1°
40 0,65/—144,00 0,02/40,6° 38,56/122,8° 0,60/ —90,2°
100 0,76/—166,7° 0,02/39,00 18,0/101,2¢ 0,46/—133,7¢
200 0,78/-177,9° 0,03/49,10 9,3/ 89,90 0,42/—-155,20
200 500 0,77/ 168,0° 0,06/61,6° 3,9/ 73,3° 0,41/-169,7°
800 0,76/ 156,10 0,09/62,3° 2,5/ 60,90 0,41/-174,00
1000 0,72/ 149,10 0,11/61,59 2,1/ 52,80 0,42/-175,7°
1200 0,71/ 142,10 0,13/59,20 1,7/ 45,8° 0,42/-177,3°
40 0,66/—144,9° 0,02/40,7° 38,6/122,10 0,60/ —91,6°
100 0,76/—167,00 0,02/39,20 18,0/100,8° 0,46/—135,40
200 0,78/-178,1° 0,03/49,5° 9,3/ 89,70 0,43/—-156,2°
250 500 0,77/ 167,8° 0,06/62,0° 3,9/ 73,20 0,42/-170,3°
800 0,76/ 156,10 0,09/62,40 2,5/ 61,00 0,41/—174,80
1000 0,72/ 148,90 0,11/61,50 2,0/ 52,6° 0,41/-177,20
1200 0,72/ 141,80 0,14/58,80 1,7/ 45,70 0,41/-178,3°
40 0,67/—145,20 0,02/40,10 38,7/121,30 0,69/ —93,30
100 0,77/-167,3° 0,02/39,00 17,9/100,3° 0,46/—136,5°
200 0,79/-178,2° 0,03/49,6° 9,2/ 89,40 0,43/—-156,8°
300 500 0,78/ 167,7° 0,06/62,00 3,9/ 72,90 0,42/-170,6°
800 0,76/ 156,1° 0,09/62,4° 2,5/ 60,80 0,41/-174,7°
1000 0,73/ 148,80 0,11/61,40 2,0/ 52,60 0,41/-177,40
1200 0,72/ 142,00 0,14/59,20 1,7/ 45,70 0,42/+177,4°
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Silicon planar epitaxial transistor BFQ68

Conditions for Figs 3 and 4:

VCeE=15V;Ic =240 mA;
Tamb = 25 °C.

Fig. 3 Input impedance derived
from input reflection coefficient
sje co-ordinates in ohm x 50.

- /
150° 30°
. . 120° 60°
Fig. 4 Reverse transmission

- 30° 1282751
coefficient spq.
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BFQ68

Conditions for Figs 5 and 6:

Ve =15V, Ic=240mA;
Tamb = 25 °C.

Fig. 5 output impedance derived
from output reflection coefficient
Soe co-ordinates in ohm x 50.

Fig. 6 Forward transmission
coefficient sge.

7282752

%1000
71200 MHz

150°

120°

7282753
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Silicon planar epitaxial transistor BFQGS

1000 7282754 7ZI82;155
11
Ic 100 | Vee =
(mA) 15V _
hFE T 11|
500 ’s et 10V
—t—T"T"| 5 V]
Tmb=110°C
300
50
200
25
100 0
5 6 7 8910 y(v) 2 0 100 200 300
Ic (mA)
Fig. 7 D.C. SOAR. Fig. 8 Tj= 25 OC; typical values.
6 7282756
fr
(GHz)
4 typ
S
P
-
)
v
2 Z
0
2
10 10 Ic (mA) 103

Fig. 9 VCE = 15 V; f=500 MHz; Tj = 25 °C
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BFQ68

6 7282757 30 7282758
\ \\
G
c UM X
: Jstel?
(pF) - fe - \\
3 typ (dB) \\ \
4 ~ 20 AW \
N\
N
HNEEEEEEEEEEEEEEEEEE AN
A
\\
2 10
\-Gym
|5fe12
0 0
0 10 vegiv) 20 01 05 1 2
f (GHz)
Fig. 10. Fig. 11.
7282759 Conditions for Figs 10, 11 and 12:
\ L Fig. 10 Ig = lg=0; Tamp = 25 °C.
-3 Fig. 11 VGE = 15 V; I = 240 mA;
dim \ Tamb = 25 °C; typical values.
dB
a8 \ Fig. 12 VoE = 16 V; Vg = 16 V;
40 f(p + q — r) = 793,25 MHz; Tamp = 25 °C;
\ measured in MATYV test circuit (see Fig. 2).
Xy
\
-50
AN
N
N
~60 S
-70
0 100 200 300
Ic (mA)
Fig. 12.
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

BFQ136

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor primarily intended for final stages in MATV system amplifiers. The integrated diffused
emitter ballasting resistors and application of gold sandwich metallization ensure an optimum tempera-

ture profile and excellent reliability properties.

QUICK REFERENCE DATA

Collector-base voltage, open emitter
Collector-emitter voltage, open base
Collector current (d.c.)

Total power dissipation up to Typ = 110 0C
Junction temperature

Transition frequency at f = 500 MHz
Ic=500mA; Vg =15V

Maximum unilateral power gain at f = 800 MHz
Ic=500mA; Ve =15 V; Tamp = 256 °C

Output voltage at dj, = —60 dB
Ic=500mA;Vcg=15V; R =75Q;
Tamb = 25 °C; f(p+q—r) = 793,25 MHz

Gum

max. 25 V
max. 18 V
max. 600 mA
max. 9w
max. 200 ©C
typ. 4 GHz

typ. 12,5 dB

typ. 22V

MECHANICAL DATA
SOT-122 (see Fig. 1).

PRODUCT SAFETY. These devices incorporate beryllium oxide, the dust of which is toxic.

The devices are entirely safe provided that the BeO disc is not damaged.
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BFQ136 J t

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-122.
59
*l 5,5 ‘+(4x) | 1,52
L
8,8
min (4x) t metal
| * 8-32UNC BeO
¢ b f r/ /7 ceramic
27,6 - — 6,35 - -
24,9 . ' [
)
b ! 3,3
3,0 I R ¥
A max ™ [
e
51,25_>
2,80 =~
- 7,6 max l= 120 | 56 |__
11,0 max
27,6 7276390.4
24,9
Torque on nut: min. 0,75 Nm Diameter of clearance hole: max. 4,2 mm.
(7,5 kg.cm) Mounting hole to have no burrs at either end.
max.0,85 Nm De-burring must leave surface flat; do not chamfer
(8,5 kg.cm) or countersink either end of hole.

When locking is required an adhesive is preferred instead of a lock washer.
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Silicon planar epitaxial transistor

BFQ136

DEVELOPMENT DATA

RATINGS

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

Collector-base voltage, open emitter
Collector-emitter voltage, open base
Emitter-base voltage, open collector

Collector current (d.c.)

Total power dissipation up to Ty = 110 0C*
Storage temperature

Junction temperature

THERMAL RESISTANCE*
From junction to mounting base

From mounting base to heatsink

CHARACTERISTICS

Tamb = 25 OC unless otherwise specified

Collector cut-off current
|E=0,'VCB=15V

D.C. current gain*
Ic=500mA; Ve =15V

Transition frequency at f = 500 MHz*
lc=500mA;Vcg =15V

Collector capacitance at f = 1 MHz
lIg=ig=0;Vecg=15V

Emitter capacitance at f = 1 MHz
lg=ic=0;VEg=05V

Feedback capacitance
lc=0;Vcg=15V

Collector-stud capacitance**

Maximum unilateral power gain (s assumed to be zero)

ISfe|2

[1- [Sielz 11[1- |Soe'2]
Ic =500 mA; Vcg = 156 V; f =800 MHz

Output voltage at dj,,, = —60 dB
Ic=500mA;Vcg=15V;
RL=75%; Tamp=25°C
Vp = Vg at djm = —60 dB; f, = 795,25 MHz
Vq=Vo—6dB ; fq = 803,25 MHz
Vy =Vo—6dB ; fr = 805,25 MHz
measured at f(p4q_r) = 795,25 MHz

Gym (indB) = 10 log

* Measured under pulse conditions.

** Measured with emitter and base grounded.

VeBo
VCEO
VEBO
Ic
Piot
Tstg

Tj

Rthj-mb
Rth mb-h

IcBo

hFE

Gum

max. 25
max. 18
max. 2
max. 600
max. 9
—65 to + 150
max. 200
= 10
= 0,6
< 75
> 25
typ. 4
typ. 7
typ. 35
typ. 4
typ. 0.8
typ. 12,5
typ. 2,2

mA

oC
oC

K/W
K/W

MA

GHz

pF

pF

pF
pF

dB
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BFQ136

s-parameters (common emitter) at Vog = 15 V

Ic

f

mA MHz Sie Sfe Sre Soe
40 0,87/—-161,9° 27,9/104,8° 0,017/24,5° 0,60/—140,20
100 0,89/—-174,20 11,7/ 92,60 0,019/29,3° 0,58/—163,7°
200 0,90/+ 180,00 5,8/ 85,80 0,024/43,00 0,568/—172,5°
100 500 0,89/ 171,6° 2,4/ 70,39 0,044/59,9° 0,59/—178,3°
800 0,89/ 167,7° 1,8/ 64,30 0,056/63,3° 0,60/—179,7°
1000 0,86/ 159,90 1,2/ 51,7° 0,086/66,1° 0,60/+176,4°
1200 0,86/ 155,6° 1,1/ 42,40 0,105/63,7° 0,60/ 173,80
40 0,87/—-165,2° 29,3/103,8° 0,014/26,2° 0,65/—146,8°
100 0,90/-175,8° 12,1/ 92,70 0,017/34,90 0,65/—167,3°
200 0,90/+ 179,10 6,1/ 86,9° 0,023/49,7° 0,65/—175,60
200 500 0,89/ 170,7° 2,5/ 72,70 0,046/63,5° 0,65/+177,7°
800 0,89/ 167,30 1,9/ 68,10 0,058/65,8° 0,65/ 175,6°
1000 0,86/ 159,20 1,3/ 55,30 0,090/66,5° 0,63/ 170,6°
1200 0,84/ 155,10 1,2/ 48,99 0,109/63,3° 0,62/ 167,8°
40 0,88/—166,4° 29,6/103,2° 0,013/26,8° 0,67/—149,3°
100 0,90/-176,1° 12,3/ 92,70 0,016/36,2° 0,67/—168,5°
200 0,90/+178,6° 6,2/ 86,99 0,023/51,8° 0,67/—176,2°
300 500 0,89/ 171,00 2,5/ 73,59 0,046/69,6° 0,67/+176,6°
800 0,89/ 167,20 2,0/ 68,79 0,059/66,4° 0,66/ 174,20
1000 0,86/ 159,50 1,4/ 56,90 0,091/66,7° 0,64/ 168,70
1200 0,85/ 154,5° 1,2/ 49,5° 0,110/63,3° 0,63/ 165,80
40 0,88/-166,8° 29,6/102,70 0,013/26,8° 0,69/-150,80
100 0,90/—176,4° 12,1/ 92,49 0,016/36,9° 0,68/ 169,2°
200 0,90/+178,5° 6,1/ 87,10 0,023/52,4° 0,68/—176,7°
400 500 0,89/ 170,7° 2,5/ 74,10 0,047/65,2° 0,68/+ 176,00
800 0,89/ 167,20 2,0/ 69,10 0,059/66,7° 0,67/ 173,69
1000 0,86/ 159,00 1,3/ 56,40 0,092/66,7° 0,65/ 168,00
1200 0,85/ 154,6° 1,2/ 50,70 0,111/63,1° 0,64/ 164,9°
40 0,88/—-167,00 29,3/102,20 0,013/27,00 0,69/—151,8°
100 0,90/-176,6° 12,1/ 92,20 0,016/37,0° 0,69/—169,6°
200 0,90/+178,6° 6,1/ 86,80 0,023/52,8° 0,68/—176,8°
500 500 0,89/ 170,50 2,5/ 73,60 0,047/65,20 0,68/+175,8°
800 0,89/ 167,20 1,9/ 68,50 0,060/66,8° 0,68/ 173,5°
1000 0,86/ 159,20 1,3/ 56,6° 0,092/66,7° 0,65/ 167,7°
1200 0,84/ 154,80 1,2/ 50,6° 0,112/63,1° 0,64/ 164,7°
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Silicon planar epitaxial transistor BFQ136

DEVELOPMENT DATA

7294022 7294023
120
1000 Vee=15V
lc
(mA) heg =10V
L] L 4+—T"] |
500 L+ | sV
Tmb=110°C 80 =
200 40
100 0
5 6 7 8 910 VeE (V) 20 0 400 800 | (;a) 1200
Fig. 2 D.C. SOAR. Fig.3 Tj=25 OC; typ. values.
5 7294024 12 7294025
f N
T
(GHz) Ce AN
4 (pF) y
7 ™ \‘
4 8
s / ~{_
//
P
2
4
1
0 0
10 100 Ic(ma) 1000 0 10 veg (V) 20
Fig. 4 Vgg =15V, f =500 MHz; Fig. 5 Typical values.
Tj=25 OC; typical values.
40 7294026
Gum
30 N\
20
N
N
N
10 N
0
0,1 1 £ (GHz) 10

Fig.6 Vog =15 V;Ig =500 mA;
Tamb = 25 ©C; typical values.
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BFQ136

Input impedance derived
from input reflection coefficient
sje co-ordinates in  x 50.

7294029

Fig. 7.

Conditions for Figs 7 and 8:
VCe=15V; Ic =500 mA;

1

|

90
120°
50°

o

00

‘|

1

Tamb = 25 °C.
.
18

Reverse transmission

coefficient spq.

50°
120°
9

7294030
00

Fig. 8.
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Silicon planar epitaxial transistor BFQ136

DEVELOPMENT DATA

Output impedance derived
from output reflection coefficient

Soe co-ordinates in £ x 50. 7294027

Conditions for Figs 9 and 10:

VGE = 15 V; I = 500 mA;
Tamb = 25 °C.

1500 300

Forward transmission
coefficient sq. 1200 60°

7294028

Fig. 10.
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BFP90A is recommended for new design l L BFR49

N-P-N SILICON MICROWAVE TRANSISTOR

The BFR49 is a microwave transistor featuring a high transition frequency and low noise. A miniature
ceramic encapsulation is used for compatibility with stripline and microwave circuits. It is suitable for

amplifiers up to S-band frequencies in instrumentation and microwave systems.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VcBo max 2V
Collector-emitter voltage (open base) VCEO max 15 V
Collector current (d.c.) I max 25 mA
Total power dissipation up to Tamp = 110 °C Ptot max 180 mW
Transition frequency
Ic=14mA;Vgg=10V g typ 5 GHz
Noise figure at optimum source impedance
Ic=2mA;Vcg=10V; f=1GHz F typ 2,5 dB
Transducer power gain
Ic=14mA; Veg = 10 V; =1 GHz Isfe |2 typ 15,5 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-100.
Metallized lid connected to emitter -+ 02,65max |«
b
33 x—=
e / e *
11
] | max (2%)
N I/ [}
c
0,160
nary > la—(2x)
0,075 0,6 max
w1137 |
max — 2,6 max |l 7269882
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BFR49

RATINGS

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

Collector-base voltage (open emitter; Ic = 10 uA) Vego — max 20
Collector-emitter voltage (open base; Ic = 10 mA) VCEO max 15
Emitter-base voltage (open collector; Ig = 10 uA) VEBO max 2
Collector current (d.c.) Ic max 25
Total power dissipation up to Tamp = 110 °C Ptot max 180
Storage temperature Tstg —65 to + 200
Junction temperature Tj max 200

THERMAL RESISTANCE

From junction to ambient in free air
mounted on a fibre-glass print
of 40 mm x 25 mm x 1 mm Rthja = 500

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Collector cut-off current

lIg=0;Vcg=10V lcBO < 50
D.C. current gain *

Ic=14mA; Vcg=10V hgg > 25
Transition frequency *

Ic =14 mA; Vcg = 10 V; f = 500 MHz fr typ 5
Collector capacitance at f = 1 MHz

Ig=1lg=0;Vgg=10V Cc typ 0,35
Emitter capacitance at f = 1 MHz

Ic=1c=0;VEg=05V Ce typ 1.1
Feedback capacitance at f = 1 MHz

lc=2mA;Vcg=10V Cre typ 0,3
Noise figure at optimum source impedance

Ic=2mA;Vcg=10V; f=1GHz F typ 25

Ic=2mA; Vcg=10V;f=4GHz F typ 6,5
Maximum unilateral power gain (s assumed to be zero)

lsfe |2

Gym (in dB) =10 log
(1= ]sie |2) (1= | s | )

ic=14mA;Vcg=10V;f=1GHz Gum typ 17,0

Ic=14mA;Vcg=10V; f=4GHz Gum typ 6,5
Transducer power gain

Ic=14mA; Vg =10 V; f=1GHz [sfe |2 typ 15,5

Ic=14mA;Vgg =10 V; f=4 GHz |sfe | typ 35

* Measured under pulse conditions.

mA
mwW
oC
oC

K/W

nA

GHz
pF
pF
pF

dB
dB

dB
dB

dB
dB
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N-P-N silicon microwave transistor BFR49

7272679 7'5 7272681.1
Veg =10V -
TCE_ o Veg=10V
100 ;=25 ¢ f = 500 MHz
f
T |T1=25°%
(GHz)
hee
75 5 /—\
T
typ
/ typ
T
50 )
4
25
)/
25 //
0
% 10 20 30 2
Ie (mA) 1 10 ic(ma) 10
Fig. 2. Fig. 3.
0,6 7272680 7'5 7272665
iE =1I:4:10 le=2mA
= Y4
Veg =10V
Cc Tamp =25°C F ZCE_ N
(pF) (dB) s=0p lm;Jm
Tamb=25"C
\
\\ /
0,4 N 5 /
typ

= typ /

0,2 25

]

0
2 10~ 1 10
0 LRV 0 T f (oH)
Fig. 4. Fig. 5.
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lll

Fig. 6
Veg=10V
Ic = 14 mA
Tamb = 25 °C.

Input impedance derived from
input reflection coefficient sjg
co-ordinates in ohm x 50.

90°

Fig. 7 02 o

Veg=10V 180°
Ic = 14 mA \ jk/k>‘
Tamb = 25 °C.
150°
120°

Reverse transmission coefficient sq.
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N-P-N silicon microwave transistor | L BFR49

Fig. 8
Veg=10V
ic=14mA
Tamb = 25 °C.

Output impedance derived from
output reflection coefficient sgg
co-ordinates in ohm x 50.

Fig. 9
Vcg=10V
Ic=14mA
Tamb = 25 °C.

150° 30°

Forward transmission coefficient sfe. 7272670

120° 60°

90°
’ ( April 1985
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BFR49

20 7272666
Gyum typ. values
s 2 Ic=14mA
[5el Veg =10V
(dB) \ Tamp =25 °C
15
A\
A\
A\
\\\GUM
\
10
A\
N
A\
‘\
5 [seel "N\
AN
‘\ Y
NER
\\ \
0 A
! f (GHz) 10
Fig. 10.
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BFQ34 is recommended for new design

JL BFRe4

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N multi-emitter transistor in a capstan envelope. The transistor has extremely good intermodulation

properties and high power gain.
The device is primarily intended for:

a Final and driver stages of channel and band aerial amplifiers with high output power for band I, i1, il!

and 1V/V (40-860 MHz).

b Final and driver stages of wideband amplifiers (40-230 MHz).

¢ Final stages of the wideband vertical amplifier in high-speed oscilloscopes.

d Frequency multiplier and oscillator circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value)
Collector-emitter voltage (open base)

Collector current (peak value)

Total power dissipation up to Ty = 60 OC; f=1 MHz
Junction temperature

Transition frequency at f = 500 MHz
Ic=75mA;Vcg=20V

Output power at f = 200 MHz
Ic=70mA;Vcg =20 V; djy,, = —30dB

Power gain at f = 200 MHz
Ic=70mA;Vcg=20V

VcBOoM max.
VCeo  max.
lem max.
Ptot max.
TJ- max.
fr >

Po typ.
Gp typ.

40 V
25 V
500 mA
35 W
150 °C

1200 MHz

150 mwW

16 dB

MECHANICAL DATA (see next page)

PRODUCT SAFETY. These devices incorporate beryllium oxide, the dust of which is toxic.
The devices are entirely safe provided that the BeO disc is not damaged.- )
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BFR64

i
1

]

x

MECHANICAL DATA
SOT-48
e
[ R —

Dimensions in mm

—}<+0,14

—| 9,75max |«

25min 7266722.1

-~ 11,0 —>

16
max

3,0
27
5,75
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
(8,5 kg cm)

metal

plastic
/

Diameter of clearance hole in heatsink: max.

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

chamfer or countersink either end of hole.

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

40
40
25
3,5

200
500

3,5

to +150
150

25
0,5

Voltages

Collector-base voltage (open emitter; peak value) VeBoM max.
Collector-emitter voltage (Rgg = 10 Q; peak value) VCERM max.
Collector-emitter voltage (open base) VcEo max.
Emitter-base voltage (open collector) VEBO max.
Currents

Collector current (d.c.) Ic max.
Collector current (peak value) f > 1 MHz Iem max.
Power dissipation (f > 1 MHz; see SOAR)

Total power dissipation up to Ty} = 60 °C Piot max.
Temperatures

Storage temperature Tstg -40
Junction temperature Tj max.
THERMAL RESISTANCE

From junction to mounting base R j-mb =
From mounting base to heatsink Rthmb-h =

1) atIg = 100 pA. 2) atIc = 10 mA. 3) atIg = 100 pA.

<< <<
r

23

oc
oC

OC/W
Oc/w

242
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CHARACTERISTICS Tj =25 OC unless otherwise specified
Collector cut-off current

IE = 0; Vo =20 V IcBo < 10 pA
Saturation voltage

Ic =100 mA; Iy = 10 mA VCEsat < 0,75 V
D.C. current gain

Ic= 50mA; Vcg =5V hpg > 25

TC = 150 mA;VCE =5V hFE > 25
Collector capacitance at f = 1 MHz

Ig =le=0; Vcp =20V Ce < 4,5 PpF
Feedback capacitance at f = 1 MHz

Ic =10 mA; Vcg =20 V; Tpyp =25 °C Cre typ. 1,7 pF
Noise figure at f = 200 MHz

Ic =40 mA; Vog =20 V;Rg =75 Q; Ty =25 °C F typ. 6 dB
Transition frequency at f = 500 MHz

Ic= 15mA;Vcg =20V fT typ. 1000 MHz

Ic= 75mA; Vcg =20V fT > 1200 MHz

Ic =150 mA; Ve =20 V fr typ. 1200 MHz
Output power at f = 200 MHz; Typ = 25 °C

Ic = 70 mA; Vcg =20 V; VSWR at output < 2

fp =202 é\/lef; fq = z(_)szgﬂsﬁl\z/l;H dimh: —301 ng ] N 15  mW

measured at f(2q-p) = z (channel 9) o typ. 150 mW
Output power at f = 800 MHz; Typ = 25 °C

I[c = 70 mA; Veg =20 V; VSWR at output < 2

fp =798 MHz; f, = 892 I\/éHz; dimhz -30 cg; . . 70 mW

measured at f(2q_p) = 806 MHz (channel 62) o typ. 90 mwW
Power gain (not neutralized) Ty = 25 OC
I — > 15 dB

Ic =70 mA; Vcg =20 V; £ =200 MHz Gp typ. 16  dB

I[c =70 mA; Vo =20 V; £ = 800 MHz Gp typ. 6,5 dB
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CHARACTERISTICS (continued)
Intermodulation characteristics
1. Output power at f = 200 MHz; Tpp = 25 °C

Ic =70 mA; Vg =20 V; VSWR at output < 2
fp =202 MHz; fq =205 MHz; dj, = =30 dB
measured at f(2q-p) =208 MHz (channel 9)

Test circuit:

L1
" L3 Lax 22pF
;::2 12pF 52
Rg= |PF
50 .0
00
560

+

] ) —
VL 1,5nF
7 Y T

Coil data: VK200-10/48 e

L1=3 turns silver-plated Cu wire (1, 4 mm); winding pitch 2,7 mm; int. dia. 8 mm;
taps at 0,5 turn and 1,5 turns from earth.

L2 = 5,5 turns silver-plated Cu wire (1, 4 mm); winding pitch 2,2 mm; int. dia. 8 mm

L3 =3 turns silver-plated Cu wire (1, 4 mm); winding pitch 3,3 mm; int. dia. 8 mm

L 4 = 5,5 turns silver-plated Cu wire (1, 4 mm); winding pitch 2,2 mm; int. dia. 11 mm
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CHARACTERISTICS (continued)
Basis of adjustment

The intermodulation at an intermodulation distortion of -30 dB is caused by h. f. output
current-voltage clipping.
The maximum undistorted output power is realized, if

a. Current and voltage clipping take place concurrently.
This occurs if

_VCE - VCEK
= —————IC ,
in which Vg is the high-frequency knee voltage.

Rp

b. The h.f. collector current is as small as possible.
This is so if -Cp, =+Cpe,
in which Cge is the output capacitance of the transistor at short-circuited input.

For maximum output power at an intermodulation distortion of —30 dB, the (experimen-
tally found) values of Ry, and CJ, are:
Ry, =220 Q;CL = -4 pF.

Adjustment procedure

1. Remove the transistor and connect a dummy consisting of a 220 Q resistor in parallel
with a 4 pF capacitor between the collector and emitter connections of the output
circuit.

2. Tune and match the output circuit for zero reflection at 205 MHz (VSWR = 1).
After this adjustment, no further change may be made in the output circuit.

3. Replace the dummy by the transistor. Tune and match the input circuit for maximum
power gain and good band-pass curve.
The VSWR of the output will then, in most cases, be =2 over the whole channel.
Corrections canbe made by tuning L2; this will not disturb the band-pass curve.
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CHARACTERISTICS (continued)
Intermodulation characteristics
2. Output power at f = 800 MHz; T, = 25 0C

Ic =70 mA; Vcg =20 V; VSWR at output < 2
fp =798 MHz; fq = 802 MHz; dj, = =30 dB
measured at f(q-p) = 806 MHz (channel 62)

Test circuit:

V.
77/ L3 1pF

Ao

12 pF 54

S 120F 52 12pF ]son

O___.
Rg =500
+
' ' . ' O <+—
| 24V
15nF

7 — n®
VK200-10/4.8 7272607 -

Coil data:

L1 =25 mmx 7 mm x 0,85 mm silver-plated Cu strip

Tap of the input at 5 mm from earth.

13 turns enamelled Cu wire (0,6 mm); int. dia. 8 mm
1,5 turns Cu wire (1,3 mm); int. dia. 8 mm

L2
L3

L}

Basis of adjustment

At 800 MHz no dummy can be used to adjust for optimum collector load because at these
frequencies the impedance transformations of a dummy are too high. A small signal at
the mid-channel frequency of 802 MHz is fed to the input and increased until clipping
occurs; that is, until the output power no longer increases linearily with the input signal.
This clipping can be eliminated by tuning the output circuit, thereby making the output
power equal to

o= lC(VCE2 VCEK) = 480 mW.
The output circuit is adjusted for minimum intermodulation if the input signal is as small
as possible at P, = 480 mW. With this adjusting method, care must be taken that the
transistor is not damaged by second breakdown (the voltage swing may not exceed the
rated VogR value). Therefore as soon as clipping occurs, the increase of the input
signal should be stopped until the clipping has been eliminated. After this adjustment has
been made no further change may be made in the output circuit. Adjust the input circuit
for maximum power gain and good band-pass curve. The VSWR of the output is then

=< 2 over the whole channel.
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103 7272606
Trmp =85°C
N,
Ie I \\
(mA) \
N
102
\
\
\
I
g
10
1 2
1 10 Veg (V) 10

Safe Operating Area with the transistor forward biased

[ Region of permissible d.c. operation
II Permissible extension for repetitive pulsed operation; f > 1 MHz
il Repetitive pulse operation in this region is aliowable, provided

Rpg < 10 Qand f > 1 MHz
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7272603 1272604

100
Vce = 5V f =1MHz
Tj=25°C le=l.=0
hee 10 T,=25%
typ
75 d AN
p Ce
(pF)
50 \
\
SHNC
N
~~—_typ
_~-
25
0 0
2
1 0 10 (ma) 10 0 10 0y 30
7272605
2000 £=500 MHz
Vece=20V
Tj =25°C
fr
(MHz) typ
Va \\
/ \\
1000 //
/
/7
//
0
1 10 102 Ic (mA) 102
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BFQ34 is recommended for new design

A

BFR65

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N multi-emitter silicon transistor in a capstan envelope. The transistor has extremely good inter-

modulation properties and high power gain.

The device is primarily intended for channel amplifiers in aerial amplifier systems as well as other
applications where an excellent fT linearity and higher signal handling capabilities than available in

existing devices are required.

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value)
Collector-emitter voltage (open base)

Collector current (peak value)

Junction temperature

Thermal resistance from junction to mounting base

Transition frequency at f = 500 MHz
lc=200mA; Vg =20V
Output power at f = 200 MHz
lc =200 mA; Ve = 20 V; djy, = —30 dB
Power gain at f = 200 MHz
Ic=200 mA; Vcg =20V

Vceom max.
VCEo max.
Ilem max.
Tj max.
Rth j-mb =

fr >

Po typ.
Gp typ.

40 Vv
25V
1000 mA
200 °C

15 oC/W

1200 MHz

450 mw

19 dB

MECHANICAL DATA (see next page)

PRODUCT SAFETY. These devices incorporate beryllium oxide, the dust of which is toxic.
The devices are entirely safe provided that the BeO disc is not damaged.

May 1983
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MECHANICAL DATA
SOT-48

|
e |

~l37 LI

|-

-+ 9,75max

25min

Dimensions in mm

—l<0,14

metal

8—32/UNC (%plas(ic
e L d
6,35 3,05 -
U —

1,6
max

-—— 11,0 —»

72667221

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

Torque on nut: min. 0,75 Nm

— e

3,0

2,7
5,75
max

Diameter of clearance hole in heatsink: max. 4,17 mm.

(7,5 kg cm) Mounting hole to have no burrs at either end.

0,85 Nm De-burring must leave surface flat; do not chamfer or

(8,5 kg cm) countersink either end of hole.
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter; peak value) VecBOM max. 40V
Collector-emitter voltage (Rgg = 10 ; peak value) VCERM max. 40 V
Collector-emitter voltage (open base) Vceo  max. 25 V
Emitter-base voltage (open collector) VERO  max. 35V
Collector current (d.c.) Ie max. 400 mA
Collector current (peak value) f > 1 MHz lem max. 1000 mA
Total power dissipation up to Tjp = 125 °C

see also page 6 Ptot max. 5 W

Storage temperature Tstg —65 to +200 °C
Junction temperature T max. 200 °C
THERMAL RESISTANCE
From junction to mounting base Rthjmb = 15 °C/w
From mounting base to heatsink Rth mb-h = 0,5 °C/W
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CHARACTERISTICS

Breakdown voltages

Collector -base voltage

Tj = 25°C unless otherwise specified

open emitter, Ic = 1 mA V(BR)CBO > 40 VvV
Collector -emitter voltage

RBE = 10 Q, Ig =5 mA V(BR)CER > 40 VvV

open base, Ic =5 mA V(BR)CEO > 25 Vv
Emitter -base voltage

open collector; I = 1 mA V(BR)EBO > 3.5 Vv
Collector cut-off current

Ig =0; Vep=20 V ICBO < 100 pA
Saturation voltage

Ic = 200 mA; Ig = 20 mA VCEsat < 0.7 V
D.C. current gain

Ic =200 mA; VCcg =20V hrg > 30

Ic =400 mA; VCE =20V hrg > 20
Collector capacitance at f =1 MHz

IE=1le=0; Vop=20V Ce < 10 pF
Feedback capacitance at f = 1 MHz

Ic = 10 mA; VgE = 20 V; Tmb = 25°C Cre typ. 3.5 pF
Collector -stud capacitance Ces typ. 2 pF
Transition frequency at f = 500 MHz

Ic=200mA; Vgg =20V fT > 1200 MHz

Ic =400 mA; Vg =20V fT > 1000 MHz
Output power at f = 200MHz; Tmyp = 25 °C

Ic = 200 mA; Vog =20V; V.S.W.R. at output < 2

fp = 202 MHz; fg = 205 MHz; dim = -30dB

measured at f(2q-p) = 208 MHz (channel 9) Py typ. 450 mW
Power gain (not neutralized) Typp = 25 °C

IG = 200 mA; VGE = 20V; £ = 200 MHz Gp :yp. ig gg

Ic = 200 mA; Vg = 20 V; f = 800 MHz Gp typ. 4.5 dB
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CHARACTERISTICS (continued)

Intermodulation characteristics

1. Output power at f = 200 MHz; Ty}, = 25 °C

Ic =200 mA; Vo =20 V; V.S.W.R. at output < 2

fp =202 MHz; fq = 205 MHz; djm = —30 dB
measured at f (2q-p) = 208 MHz (channel 9)

Test circuit:

L1

RS=
500

SpF

BFR65

10pF

I

—t—

L
r

>

100

-(;pF 4

 —
| S|

Ry =
500

O

e,

Coil data:

O -24V

7260707.1

L1 =1 turn silver plated Cu wire (1.4 mm); int.diam. 8 mm; tap at 0,75 turnfrom

earth.
L2

tap at 2.5 turns from earth.

3 turns silver plated Cu wire (1.4 mm); int.diam. 8 mm; winding pitch2.7 mm;

252
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CHARACTERISTICS (continued)
Basis of adjustment

The intermodulation at an intermodulation distortion of -30 dB is caused by h.f.
output current — voltage clipping.
The maximum undistorted output power is realised, if

a. Current and voltage clipping take place concurrently.
This occurs if
_ VcE ~ VeEK
Ic ’
in which Vg is the high frequency knee voltage.

Ry

b. The h.f. collector current is as small as possible.
This is so if -Cp, = +Cqe,
in which Cye is the output capacitance of the transistor at short circuited input.

For maximum output power at an intermodulation distortion of —=30dB, the (experi-
mentally found) values of Ry, and Cy, are:
Ry, =91 Q; CL, = —6.8pF.

Adjustment procedure

1. Remove the transistor and connect a dummy consisting ofa 91 Q resistor in par-
allel with a 6.8 pF capacitor between the collector and emitter connections of the
output circuit.

2. Tune and matchthe output circuit for zero reflection at 205 MHz (V.S.W.R. = 1)
After this adjustment, no further change may be made in the output circuit.

3. Replace the dummy by the transistor. Tune and matchthe input circuit for max-
imum power gain and good band pass curve.
The V.S.W.R. ofthe outputwill then, in most cases, be < 2 over the whole chan-
nel.

May 1971 253



BFR65

7259590.1

10% T
1

1
Tmb=125°C 1

I
(mA)

102 }

1"

1 10 102 Vg (V)

Safe Operating Area with the transistor forward biased

I Region of permissible d.c. operation

II Permissible extension for repetitive pulsed operation; f > 1 MHz

III Repetitive pulsed operation in this region is allowable, provided
f> 1MHz; RBg < 10 @
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7260533

2000 [T11]
£ f=500MHz | |
T Tj=25°C

(MHz) - .

typical values
T
1500 Vee=
LA N 20
% R |
L7 ‘.1\/
1000
//,
U
500 L -
_
—
0 2 3
1 10 10 Ic (mA) 10
726053_ 7260530
- 80 T
[T T
f=1MHz | | |+ typical values —
20 Ie<les0 [ | nee (1] Ti=25°C Vee=20
Tj=25°C -—
Ce -
(pF)
15 40 5V
\
\
AN
10
[_typ
~— 20
[ e—
5
0 0 -
0 10 20 Vg (V) 30 0 200 IcimA) 400
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THE BFR90A IS RECOMMENDED
FOR NEW DESIGN

BFR90

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a subminiature plastic transfer-moulded T-package.
It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial
amplifiers, radar systems, oscilloscopes, spectrum analysers etc.
The transistor features low intermodulation distortion and high power gain; thanks to its
very high transition frequency, it also has excellent wideband properties and low noise up

to high frequencies.

QUICK REFERENCE DATA
-Collector-base voltage (open emitter) VcBO max. 20 V
Collector-emitter voltage (open base) VCEO max. 15 Vv
Collector current (d.c.) Ic max. 25 mA
Total power dissipation up to Tamp = 60 °C Ptot max. 180 mW
Junction temperature Tj max. 150 ©C
Transition frequency at f = 500 MHz
Ic=14mA; Vg =10V fr typ. 5 GHz
Feedback capacitance at f = 1 MHz
Ic= 0:Vgp =10 Vi Ty, = 25 oc Cre typ. 0,4 pF
Noise figure at optimum source impedance
Ic= 2mA; Vcg =10 V; f =500 MHz; Tamp = 25 °C F typ. 2,4 dB
Max. unilateral power gain
Ic =14 mA; Vg = 10 V; £ = 500 MHz; Tymp = 25 °C Gum typ. 19,5 dB
Intermodulation distortion at Tamp = 25 °C
Ic=14mA; Vcg =10 V; Ry, =75 Q; Vi = 150 mV
f(p+q-r) = 493,25 MHz dim typ. -60 dB
MECHANICAL DATA i Dimensions in mm
Fig. 1 SOT-37.
Connections
1. Base
2. Emitter
3. Collector
i
L8 3
mfx
—| l&—— 0,24 max
12max— e 72730043
27
(1) = type number marking. max

November 1980
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)
Voltages

Collector-base voltage (open emitter) VcBO max. 20 \%

<

Collector-emitter voltage (open base) VCEO max. 15

Emitter-base voltage (open collector) VEBO max. 2,0 A%

Current

Collector current (d.c.) Ic max. 25 mA

Power dissipation

Total power dissipation up to Tamp = 60 °C Ptot max. 180 mW

Temperatures
Storage temperature Tstg -65 to +150 oC

Junction temperature Tj max. 150 oc

THERMAL RESISTANCE
From junction to ambient in free air

mounted on a glass-fibre print *)
of 40mm x 25mm x 1 mm Rthj-a = 0,5 °C/mw

*) Requirements for glas-fibre print

(dimensions in mm)

2min [e— ~»2min
Ty N
S@ hole in
print
1,5m3 mmin

L—:I [-_I,Smin

2min

Eivzwvw
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CHARACTERISTICS Tj=25 OC unless otherwise specified
Collector cut-off current

Ig=0;Vgp=10V IcBO < 50 nA
D.C. current gain 1)

> 40

Ic=14mA; Vcg = 10V hrg typ. 90
Transition frequency at f = 500 MHz 1)

Ic=14mA; Vcg = 10V fr typ. 5 GHz
Collector capacitance at f = 1 MHz

Ig=1=0; Vg = 10V Ce typ. 0,5 pF
Emitter capacitance at f = 1 MHz

Ic=1.=0; VEg=0,5V Ce typ. 1,2 pF
Feedback capacitance at f = 1 MHz

Ic= 0:Vgg =10 V' Tamp =25 °C Cre typ. 0,4  pF
Noise figure at optimum source impedance

Ic= 2mA; Vg = 10V; f = 500 MHz; Tamp = 25°C F typ. 2,4 dB
Max. unilateral power gain (sye assumed to be zero)

|3ze |2
Gym (in dB) = 10 log
(A =|sie| DA = |soe|?
Ic =14mA; Vcg = 10V; f = 500 MHz; Tamp = 25 °C Gum typ. 19,5 dB

1) Measured under pulse conditions.
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CHARACTERISTICS (continued)

Intermodulation distortion at Tymp = 25 °C

Ic = 14mA; Vog = 10V; Ry, = 75Q; V.S.W.R. < 2

Vp =V, = 150mV at fp, = 495, 25 MHz
Vq=Vo-6dB  atfq = 503,25 MHz
Vy =V, -6dB  atfy = 505, 25 MHz

Measured at f(p+q - 1) = 493, 25 MHz

Intermodulation test circuit:

+24V

160

7 7262677

L1 = 4turns Cu wire (0,35 mm); winding pitch 1 mm; int. diam. 4 mm
L2 and L3 5pH (code number: 3122 108 20150)

typ.

-60 dB

260
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BFR90
7283393.1 7262668
100 1 EEEREEE
N
Ig=Ie=0
hee o] . Cc Tj=25 °C[|
ot (pF) —f=1MHz —
P T
.4 L |
80 0,8 ‘
!
\ I
|
60 0,6 \
&-tyP
~
T ——
40 0,4
0 10 1g(ma) 20 0 10 Vgp(V) 20
Fig. 4 Vg =10 V; Ty=25 °C.
726267 7262769
6 8 T
.
Ic=14mA [ ]
fr fr f=500 MHz [ ]
(GHz) T typ (GHz) Tj=25°C []
4 1 6
f typ
g
A
Y,
2 4 7
Ve =10V -
f=500 MHz 1]
Tj=25 OoC |4
T
0 T 2
0 20 Ig(mA) 40 0 10 Veg (M) 20
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10 7262771
F
(dB) V=10V | ||
IC =2mA L
7.5 Zg=opt. L1
Tamb=25 °C
5 /
/ s
typL. -
2,5 ]
0
1071 1 f (GHz) 10
7262676
15 EEEEEE]
[TTTTTT
Veg=10V ||
F f=500 MHz .
(dB) Zg=optimum| | |
Tamb =25 °C
10
B)
typ -
s s
0
0 5 10 15 Ic (mA) 20
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circles of constant noise figure

7283390 7762667
30 Bg TTITITITLT
(mA/V) £=500 MHz ]
Gum N Ig=2mA [
UM L\ S0 VeE=10V M
(dB) \ S8 25 ocH]
H
|
20 = ITids
] typ 4 4,57
T T 471 T
0 N 3,57
AN Y L t—3 |
. = i B
N =i I
N [/
N y4
10 NS A s
LT 7
‘\s_f
-50
i
0 . ]
0,2 0,5 1 f (GHz) 4 0 30 Gg (mA/V) 100
Fig. 10 Vo =10V:I¢c = 14 mA;
Tamp = 25 °C.
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I L BFR90A

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a subminiature plastic transfer-moulded T-package primarily intended for use in

v.h.f. and u.h.f. wideband amplifiers.
Features of this product:

® [ow noise;

® |ow intermodulation distortion;
® high power gain;

® gold metallization.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego — max. 20 v
Collector-emitter voltage (open-base) VCeo  max. 15 V
Collector current (d.c.) Ic max. 25 mA
Total power dissipation up to Tamp = 60 °C Piot max. 180 mwW
Junction temperature T max. 150 ©C
Transition frequency at f = 500 MHz

Ic=14mA;Vcg=10V fr typ. 5 GHz
Feedback capacitance at f = 1 MHz

Ic=0;VCg=10V; Tamp =25 °C Cre typ. 0,35 pF
Noise figure at Rg = 60 2

Ic=4mA; Vcg =10 V; =800 MHz; Tymp =25 °C F typ. 1,8 dB
Output voltage at djy, = —60 dB (see Fig. 3)

Ic=14mA;Vcg=10V; R =75 Q; Tymp =25 °C

f(p+q-—r) =793,25 MHz Vo typ. 150 mVv
Output power at 1 dB gain compression PLq typ. +8 dBm <=
Third order intercept point ITO typ. +27 dBm <=—
MECHANICAL DATA
SOT-37 (see Fig. 1).
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MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-37.
Connections

1. Base

2. Emitter
3. Collector

T
174
min
48 9
max

'
Y
| 0,24 max ——‘ <-1,05 max

1,2 max—| -— 72739043

2,7
max

(1) = type number marking.

RATINGS

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

Collector-base voltage (open emitter) VeBo max. 20 vV
Collector-emitter voltage (open base) VCEO max. 15 V
Emitter-base voltage (open collector) VEBO  max. 20V
Collector current (d.c.) Ic max. 25 mA
Total power dissipation up to Tymp =60 °C Ptot max. 180 mW
Storage temperature Tstg —65to + 150 °C
Junction temperature T max. 160 °C

THERMAL RESISTANCE
From junction to ambient in free air

mounted on a fibre-glass print (see Fig. 2)
of 40 mm x 256 mm x 1 mm Rthja = 500 K/W
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Silicon planar epitaxial transistor BFR9O0A

| |
—jZminLv ~o!2min[4‘
SRR

I,Sm;—T Tl;min
B 15min

2 min
7210717

Fig. 2 Requirements for fibre-
glass print. (Dimensions in mm.)

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

lg=0;Veg=10V IcBO < 50 nA

D.C. current gain *
> 40

Ilc=14mA;Vcg=10V hgg typ. 90
Transition frequency at f = 500 MHz *

lc=14mA;Vcg=10V fr typ. 5 GHz
Collector capacitance at f = 1 MHz )

lIg=1g=0;Vcg=10V Ce typ. 0,6 pF
Emitter capacitance at f = 1 MHz

Ic=1c=0;VEg=0,5V Ce typ. 1,2 pF
Feedback capacitance at f = 1 MHz

Ic=0;Vcg=10V; Tagmp=25°C Cre typ. 0,35 pF
Noise figure at Tymp =25 °C

Ic=4mA; Vcg =10 V; Rg =60 Q; f = 800 MHz F typ. 1,8 dB

Ic=4mA;Vcg=10V; Zs=250pt;f=2GHz F typ. 3,6 dB

* Measured under pulse conditions.
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s-parameters (common emitter)

f
V\(/; E r:]% MHz Sie Sre Sfe Soe
40 091/ -7,7° 0,01/840 6,8/173° 1,00/ —2,7°
200 0,79/ —-37,3° 0,03/710 6,5/1430 0,93/—12,50
5 2 500 0,62/ —81,00 0,06/590 4,6/116° 0,80/—22,5°
800 0,34/—114,50 0,08/58° 3,3/ 970 0,73/—27,0°
1000 0,26/—137,6° 0,09/590 2,8/ 870 0,70/—30,0°
1200 0,22/—-165,00 0,10/61°0 2,4/ 79° 0,67/—33,0°
40 0,80/ —11,7° 0,01/810 14,4/169° 0,99/ —4,5°
200 0,59/ —51,0°0 0,03/68° 11,2/1340 0,85/—17,0°0
. 5 500 0,29/ —95,00 0,05/66° 6,3/103° 0,70/—22,00
800 0,16/-130,00 0,07/69° 4,2/ 88° 0,64/—26,00
1000 0,12/—162,00 0,09/70° 3,4/ 810 0,63/—28,00
1200 0,12/+ 168,00 0,10/710 2,9/ 740 0,61/-31,0°0
40 0,67/ —16,7° 0,01/80° 23,3/1640 0,97/ —6,6°
200 0,39/ —63,00 0,02/70° 14,5/1220 0,76/—18,0°0
5 10 500 0,15/—109,00 0,05/73° 7,0/ 96° 0,64/—20,00
800 0,09/—152,00 0,07/75° 4,6/ 840 0,60/—24,00
1000 0,07/+ 155,00 0,09/75° 3,7/ 77° 0,59/—26,0°
1200 0,10/+ 124,00 0,11/740 3,1/ 720 0,58/—29,0°0
40 0,58/ —20,00 0,01/790 28,3/1600 0,96/ —7,8°
200 0,30/ —71,00 0,02/720 15,5/117° 0,72/—18,0°0
5 14 500 0,11/—-119,00 0,05/75° 7,2/ 930 0,62/—19,00
800 0,07/—-177,00 0,07/77° 4,6/ 820 0,59/—23,00
1000 0,08/+ 138,00 0,09/76° 3,8/ 76° 0,58/—25,00
1200 0,12/+ 118,00 0,11/76° 3,2/ 710 0,57/-28,0°
40 0,49/ —25,00 0,01/780 32,9/167° 0,94/ —9,00
200 0,22/ —82,00 0,02/740 15,9/1120 0,69/—17,00
5 20 500 0,09/—143,00 0,05/78° 7,1/ 910 0,61/—18,0°0
800 0,08/+ 160,00 0,07/78° 4,5/ 800 0,59/—-22,00
1000 0,10/+ 130,00 0,09/78° 3,7/ 75° 0,58/—24,00
1200 0,14/+ 115,00 0,11/77° 3,1/ 69° 0,57/—28,00
40 0,36/ —38,9° 0,01/76° 31,2/1510 0,90/—10,3°
200 0,18/—122,00 0,02/75° 14,0/106° 0,66/—14,00
5 30 500 0,15/-175,00 0,05/80° 6,1/ 880 0,61/—16,0°0
800 0,17/+ 148,00 0,07/80°0 3,9/ 78° 0,569/-21,00
1000 0,19/+ 131,00 0,09/790 3,1/ 720 0,59/—24,00
1200 0,23/+ 118,0° 0,11/79° 2,7/ 67° 0,567/—-28,0°
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Silicon planar epitaxial transistor

BFRO0A

s-parameters (common emitter)

VS E r:w(i\ M Hfz Sie Sre Sfe Soe
40 0,91/ -7,5° 0,01/84° 7,0/1730 1,00/ —2,6°
200 0,81/ -36,0°0 0,03/720 6,3/149° 0,94/-12,00
10 ) 500 0,54/ —78,00 0,06/59° 4,6/1180 0,82/-21,00
800 0,35/—-110,0° 0,08/58° 3,4/ 98° 0,74/-26,0°
1000 0,27/-132,00 0,08/59° 2,8/ 890 0,72/-29,00
1200 0,22/-159,00 0,09/61° 2,5/ 800 0,69/-0,32°
40 0,81/ —11,1° 0,01/82° 14,4/169° 0,99/ —4,30
200 0,61/ —48,0° 0,03/69° 11,1/1350 0,86/—16,00
10 5 500 0,31/ —90,0° 0,05/66° 6,4/105° 0,71/-22,00
800 0,17/-120,0° 0,07/69° 4,3/ 900 0,66/—25,00
1000 0,11/-148,0° 0,08/700 3,6/ 820 0,64/-27,00
1200 0,10/+ 167,00 0,10/710 3,0/ 760 0,63/—30,00
40 0,70/ —15,20 0,01/800° 23,0/1640 0,97/ —6,1°©
200 0,42/ -58,00 0,02/700 14,8/124° 0,78/—17,00
10 10 500 0,17/ —95,00 0,05/73° 7.3/ 97° 0,65/—20,00
800 0,07/—104,00 0,07/75° 4,7/ 850 0,62/—-23,00
1000 0,04/—174,00 0,09/75° 3,9/ 79° 0,61/—25,00
1200 0,07 + 120,00 0,10/75° 3,3/ 730 0,569/—-28,00
40 0,63/ —18,00 0,01/79° 28,2/161° 0,96/ —7,20
200 0,34/ —63,00 0,02/720 15,9/1190 0,74/-17,00
10 14 500 0,13/ —98,0° | 0,05/750 7,5/ 950 0,63/—19,00
800 0,05/—136,00 0,07/77° 4,8/ 830 0,61/-22,00
1000 0,04/+ 133,00 0,09/76° 3,9/ 77° 0,60/—25,00
1200 0,08/+ 108,00 0,10/76° 3,3/ 720 0,58/—-28,00
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BFRO0A

Output voltage at dj;,, = —60 dB (see Figs 3 and 15)
(DIN 450048B, par. 6.3: 3-tone)
Ic=14mA; Vcg = 10 V; Rl =75 Q; VSWR < 2; Tamp = 25 °C
Vp =V, at diy, = —60 dB; f, = 795,25 MHz

Vq =V, —6dB ; fq =803,25 MHz
Vy =V, —6dB ; fr =805,25 MHz
Measured at f(p+q—r) =793,25 MHz Vo typ. 150 mV

Second harmonic distortion (see Figs 3 and 16)
Ic =14 mA; Vg = 10 V; R =75 ©; VSWR < 2; Tamp = 25 °C
Vp =60 mV at fp =250 MHz
Vq=60mV at fq = 560 MHz

measured at f(p+q) =810 MHz do typ. —50 dB

—= Output power at 1 dB gain compression (see Fig. 3)
Ic=14 mA;Veg=10V
RL=75Q;Tgmp=25°C

measured at f = 800 MHz PrL1 typ. 8 dBm
—= Third order intercept point (see Fig. 3)
Ic=14mA;Vcg=10V
RL=75Q;Tamp=25°C
Pp=1TO —6dB; fp = 800 MHz
Pq=1TO —6dB; fy = 801 MHz
measured at f(oq_p) = 802 MHz and
at f(op_q) = 799 MHz ITO typ. 27 dBm
2,2nF
2,2 nF — +*Vee
2 1nF
1 nF
L1 3002 T {—o 750
1nF ?
75 0 o—}
3,3pF =& | 1182 == 0,82pF
/ / %7 7283400

Fig. 3 Intermodulation distortion and second harmonic distortion test circuit.

L1 = L3 =5 uH micro choke
L2 = 3 turns Cu wire (0,4 mm); internal diameter 3 mm; winding pitch 1 mm
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Silicon planar epitaxial transistor

BFRO0A

7283393.1
100
Neg typ4o= ]
P B
»
80
60
40

N

0

Fig.4 Vcg =10 V; Tj=250C.

7283394

typ

0 20 | (ma) 40

Fig. 6 Vo =10 V; f =500 MHz; Tj=25 oC.

(pF)

0,8

0,6

0,4

7283392

wtypP

0

10

Veg (V) 20

Fig.5 Ig=1g=0;f=1 MHz; T; = 26 °C.

N

0

7283395

typ

0

10 .

Vg (V) 20

Fig. 7 Ic =14 mA; f = 500 MHz; Tj =25 0(C,
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BFRO0OA

7283398

4
F /
(dB) /
typ/
2 '/
107! 1 f (GHz) 10
Fia.8 Vcg=10V; Ic =4 mA; Zg = optimum; Tymp, = 25 ©C.
7283399
4
F
(dB)
"
typ_L~1
P
2 =
0
0 10 20 Ic (mA) 40

Fig.9 Vcg =10 V; f =800 MHz; Zg = optimum; Tamb = 25 °C.
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Silicon planar epitaxial transistor BFRQOA

100 7283397
Bs
(mA/V)
50
~ '\\
F=
/ SN 3,5dB
' A 30 \
/4 \ N
~ 2.5 \
01 2,0
\ ,
—.1,7
/
\ / /
N P /
7
)4
N~
—-50
0 50 Gg (MA/V) 100

Fig. 10 Circles of constant noise figure.
Vce =10V; Ig =4 mA; f =800 MHz; Tymp = 25 °C;
typical values.
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BFR90A J L

Conditions for Figs 11 and 12:

Vee=10V;Ic=14mA;
Tamb = 25 ©C.

Fig. 11 Input impedance derived
from input reflection coefficient sg
co-ordinates in ohm x 50.

90
120°
(-}
150 t /
/
180°

7283403

60°
coefficient syq.

]

|
150°
Fig. 12 Reverse transmission 120°
90
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BFRO0A

Silicon planar epitaxial transistor

Conditions for Figs 13 and 14:
Vee=10V;Ilg=14mA;
Tamb = 25 OC.

Fig. 13 Output impedance derived
from output reflection coefficient s
co-ordinates in ohm x 50. 1

90°

7283404

120°

. - 60°
Fig. 14 Forward transmission

coefficient sge. 90°
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BFR90A

7283396 7283391
-50 —-40
\
dim da
(dB) (dB)
\
\
\
—60 -50
N
N\ typ /
N\ /
N typ N 1
M,
—-70 -60
10 15 0 25 10 15 0 25
I (MA) I~ (MA)
C C
Fig. 15. Fig. 16.
7283390
30
Gm N :
um [N Fig. 15 Vgg = 10 V; V= 43,5 dBmV = 150 mV;
(dB) N f(p+g—r) = 793,26 MHz; Tamp, = 25 OC;
measured in test circuit (see Fig. 3).
20 Fig. 16 VCg =10V; Vo =60mV;
N typ f(p+q) = ?10 MH?; Tamb = 25 ©C; measured in
test circuit (see Fig. 3).
N
\
10
0
0,2 05 T f(GHz) 4

Fig. 17 VCg=10V;Ic =14 mA; Tymp = 25 °C.
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Silicon planar epitaxial transistor

BFR90A

CLASS-B OPERATION

7294104

100

ri Xj
Q) \ Q)

50 -50
N
\N 7
N
\
0 -100
0 250 £ (MHz] 500
Fig. 18 Input impedance
(series components).
15,4 7294102
Gp /
(dB)
//
N
14,6 /
vl
13,8 /
/V
13,0
0 250 £ (MHz) 500

Fig. 20 Power gain versus
frequency.

7294103

500 300
AV
/\
RL XL
(Q) \\\ Q)
| N
T \ NAL
250 200
N T~
AN L
~— |
0 100
0 250 f (MHz) 500

Fig. 19 Load impedance
(series components).

Conditions for Figs 18 to 20:
Vee =10 V;PL =100 mW; Tamp = 25 °C;

OPERATING NOTE for Figs 18 to 20:

A base-emitter resistor of 100 £ is
recommended to avoid oscillation.
This resistor must be effective for
r.f. only.
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THE BFR91A IS RECOMMENDED BFR91
FOR NEW DESIGN

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a subminiature plastic transfer-moulded T-package.

It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial
amplifiers, radar systems, oscilloscopes, spectrum analysers etc.

The transistor features very low intermodulation distortion and high power gain; thanks
to its very high transition frequency, it also has excellent wideband properties and low
noise up to high frequencies.

QUICK REFERENCE DATA
Collector-base voltage (open emitter) VcBO max. 15 A%
Collector-emitter voltage (open base) VcEO max. 12 A%
Collector current (d.c.) Ic max. 35 mA
Total power dissipation up to Tamp = 60 °C Ptot max. 180 mW
Junction temperature Tj max. 150 oC
Transition frequency at f = 500 MHz
Ic=30mA; VCE =5V fr typ. 5 GHz
Feedback capacitance at f = 1 MHz
I.C = .0; Veg = 5"!; Tamb = 2§ oC Cre typ. 0,8 pF
Noise figure at optimum source impedance
Ic= 2mA; VoE = 5V: f =500 MHz; Tamp = 25 °C F typ. 1,9 dB
Max. unilateral power gain
Ic = 30 mA; VCE =5 Vi f = 500 MHz: Ty = 25 °C Gyy typ. 18 dB
Intermodulation distortion at Tamp = 25 °C
Ic=30mA; Vg =5 V; R =75Q; Vg = 300 mV
f(p+q - r) = 493,25 MHz dim typ. —-60 dB
MECHANICAL DATA o Dimensions in mm
Fig. 1 SOT-37. 7 ?
Connections 8
1. Base " -+ |<12max
2. Emitter
3. Collector |<—51min—
74 T
min
D 68
me max
—»|e—— 0,24 max l-1,05 max
1,2 max—>| -— 7273504.3
2,7

(1) = type number marking. mex
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BFR91

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

Voltages
Collector-base voltage (open emitter)
Collector -emitter voltage (open base)

Emitter-base voltage (open collector)

Current

Collector current (d.c.)

Power dissipation

Total power dissipation up to Tamp =

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

mounted on a glass-fibre print *)
of 40 mm x 25 mm x 1 mm

VcBo
VcEO
VEBO

Ic

60 °C Prot

Tstg

Rth j-a

*) Requirements for glass-fibre print

(dimensions in mm)

720717

max. 15
max. 12
max. 2,0
max. 35
max. 180
-65 to +150
max. 150
= 0,5

v
v
v

mA

mWw

e
oC

oC/mwW
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H BFR91

CHARACTERISTICS Tj = 25 °C unless otherwise specified
Collector cut-off current

Ig=0;Vcg=5V IcBO < 50 nA
D.C. current gain 1)

B . _ > 40

Ic=30mA; Vo =5V hpg typ. 90
Transition frequency at f = 500 MHz 1)

Ic=30mA; Vg =5V fT typ. 5 GHz
Collector capacitance at f = 1 MHz

Ig=Ig=0;Vcg=10V Ce typ. 0,7 pF
Emitter capacitance at f = 1 MHz

Ic=1.=0;VEg=0,5V Ce typ. 2,5 pF
Feedback capacitance at f = 1 MHz

Ic=0;Vap =5V; Tayp =25 oc Cre typ. 0,8 pF
Noise figure at optimum source impedance

Ic= 2mA; VCE =5 V; f = 500 MHz; Tamb = 25 °C F typ. 1,9 dB

Max. unilateral power gain (sye assumed to be zero)

|ste|”

(1 - |sie | D - |sce |2

Gypm (in dB) = 10 log

Ic =30 mA; Vg =5 Vi f =500 MHz; T,y = 25 °C G

UM typ. 18 dB

1) Measured under pulse conditions.
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BFR91

CHARACTERISTICS (continued)
Intermodulation distortion at T, = 25 °C
Ic=30mA; Vog =5 Vi Ry =75 Q; V.S.W.R. < 2

Vp = Vo = 300 mV at fp = 495,25 MHz
Vq=Vo -6dB at fg = 503,25 MHz
Vy=Vo -6dB at fr = 505,25 MHz
Measured at f(p+q -r) = 493,25 MHz dim  typ.- -60 dB

Intermodulation test circuit:

5600
3300
g S o
680pF
2le om0
680pF
7500—]} T.UT.

160
7262678

L1 = 4 turns Cu wire (0,35); winding pitch 1 mm; int. diam. 4 mm
L2 and L3 5 pH (code number: 3122 108 20150)
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BFR91
7282703 1’1 7262794
R
LT
100 C IE=le=0 :i
typ c Tj=25°C [
h (pF) t f=1MHz |
FE
\
75 0,9
\
50 \Eyp
0,7 ™~
A —
25
0 0,5
0 10 20 IC(mA)ao 0 10 Vgg(vV) 20
Fig, = cT. = 0
7262671 8 726279
6 TTTTT]
NN
Ic=30mA
fr o f - =500 MHz ]
(GHz) typ =~ (GHz) Tj=25°C [
4 6
‘V
typ
’—
W
'/'
2 4
VCg=5V ]
£=500 MHz [ 1]
Tj=250C || ]
[TTTTT !
0 [TITIT 2 [
0 20 Ic(mA) 40 0 10 Veg (V) 20
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BFR91

10 7262799
F
IC =2mA
ZS =opt. C 1
7,5 Pt L
Tamp =25 °C
5 /
/
/
typ_~
2,5 =
/
0
107! 1 f (GHz) 10
) 7262675
15 EEEREE
HEEREN
Veg=5V ]
F £=500MHz
(dB) Zg = optimum|_|_|
Tamb= 25 OC '
10
. I
typ 4 —]
0
0 10 20 30  Ic(mA) 40
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BFR91

circles of constant noise figure

7282698 7262666
30— Bg TTTTII]
\\ (mA/V) f=500MHz []
Ic=2mA [
Sum 50 Veg=5v H
(dB) AN CE u
AN Tamb=25 °C[]
typ T T T
A\ S =4,5dB
20 T4
N N R 3,5
- 1 3
// — Ve -
N 0 TN 2,5:
= - 1,9 |
|1 1
L1
10 mullB //
P’ P4
]
-50
0
102 f(MHz) 103 0 50 Gg (mA/V) 100

Fig. 10 Vog =5 V; 1o = 30 mA;
Tamb = 25 °C.
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I L BFR91A

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a subminiature plastic transfer-moulded T-package primarily intended for use in
u.h.f. and microwave amplifiers.

Features of this product:

® low noise;

® very low intermodulation distortion;

® high power gain;

® gold metallization.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VeBo max. 15 V
Collector-emitter voltage (open base) VeEO max. 12V
Collector current (d.c.) Ic max. 35 mA
Total power dissipation up to Tamp = 60 ©C Prot max. 300 mW
Junction temperature T max. 150 ©C
Transition frequency at f = 500 MHz

Ic=30mA;Vcg=5V fr typ. 6 GHz
Feedback capacitance at f = 1 MHz

Ic=0; V=5V, Tagmp=25°C Cre typ. 0,6 pF
Noise figure at optimum source impedance

Ic=4mA; Vcg =8V, f=800 MHz F typ. 1,6 dB
Maximum unilateral power gain

Ic =30 mA; Vcg = 8V; f= 800 MHz; Tymp =25 °C Gum typ. 14 dB

Output voltage at dj, = —60 dB (see Fig. 3)
Ic=30mA; Ve =8V; R_.=75Q; Tagmp =25°C

f(p+q—r) = 793,25 MHz Vo typ. 425 mV
Output power at 1 dB gain compression PL1 typ. +17 dBm «—
Third order intercept point ' ITO typ. +36 dBm o

MECHANICAL DATA
SOT-37 (see Fig. 1).
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BFR91A

MECHANICAL DATA

Fig. 1 SOT-37. Iy . —
3
Connections
1. Base
2. Emitter 8/
3. Collector min

max 3

- 0,24 max

1,2 max— -—

27
&y

max

(1) = type number marking.

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VeBo
Collector-emitter voltage (open base) VCEO
Emitter-base voltage (open collector) VEBO
Collector current (d.c.) Ic
Total power dissipation up to Tamp = 60 °C Ptot
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE

From junction to ambient in free air
mounted on a fibre-glass print (see Fig. 2)

of 40 mm x 25 mm x 1 mm Rthj-a

Dimensions in mm

—>‘ <—1,2 max

max.
max.
max.
max.

max.

7273904.3

15 V
12V
20V
35 mA
300 mW

—65to+ 150 °C

max.

150 °C

300 K/wW

288
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Silicon planar epitaxial transistor BFR91A

2min e— Zmin
prlnt
:f Smln

,.5min
2min
7210717
Fig. 2 Requirements for fibre-glass print. (Dimensions in mm.)

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

lIg=0;Veg=5V lcBO < 50 nA

D.C. current gain*
> 40

Ic=30mA;Vcg=5V hgg typ. 90
Transition frequency at f = 500 MHz*

Ic=30mA;Vcg=5V fr typ. 6 GHz
Collector capacitance at f = 1 MHz

lge=1g=0;Vgg=5V Ce typ. 0,9 pF
Emitter capacitance at f = 1 MHz

Ic=1c=0;VEg=05V Ce typ. 2,56 pF
Feedback capacitance at f= 1 MHz

Ic=0;VCE=5V; Tagmp=25°C Cre typ. 0,6 pF
Noise figure at optimum source impedance

lc=4mA; Vcg = 8V; =800 MHz F typ. 1,6 dB

Ic=30mA; Vg = 8V; =800 MHz F typ. 2,3 dB
Maximum unilateral power gain (s assumed to be zero)

Gum (indB) = 101 stel”

in = o —m————————
um 1 Isig) (1=Isgel?)
Ic=30mA; Vcg =8 V; f =800 MHz; Tymp = 25 °C Gum typ. 14 dB

* Measured under pulse conditions.
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BFR91A

Output voltage at djy, = —60 dB (see Figs 3 and 14)
(DIN 450048, par. 6.3: 3-tone)
Ic=30mA; Veg =8 V; R =75 Q; Tamp = 25 °C
Vp = Vg at djy, = —60 dB; f, = 795,256 MHz

Vg=Vo—6dB ; fo = 803,25 MHz
Vy =V, —6dB ; fr = 805,256 MHz
Measured at f(p+q—r) =793,25 MHz Vo typ. 425 mV

Output voltage at dy = —50 dB (see Figs 3 and 15)
Ic=30mA;Veg=8V; R =75Q; Tymp = 25 °C
Vp, = Vg at dg = ~50 dB; f,, = 250 MHz
Vg = Vg atdy = —50dB; fy = 560 MHz

measured at f(p+q) =810 MHz Vo typ. 200 mV

—  OQutput power at 1 dB gain compression (see Fig. 3)
Ic=30mA;Veg =8V
RL=7568;Tymp=25°C PL1 typ. +17 dBm
measured at f= 800 MHz

—» Third order intercept point (see Fig. 3)
Ic=30mA;Vcg=8V
RL=75Q;Tymp=25°C
Pp=1TO — 6dB; fp =800 MHz
Pq=1TO — 6 dB; fq = 801 MHz

measured at f(2 —p) = 802 MHz and

at f(op_q) =799 MHz ITO typ. +36 dBm
15nF +Vee
+Vgg ;;
4 10k
L2
L 270Q —o 750

1nF
759 o—}

33

7282709
Fig. 3 Intermodulation distortion and second harmonic distortion test circuit.

L1 = L3 =5 uH micro choke
L2 = 3 turns Cu wire (0,4 mm); internal diameter 3 mm; winding pitch 1 mm
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Silicon planar epitaxial transistor

BFR91A

s-parameters (common emitter) at Vog =8 V.
The figures given in the tables below can also be used for operation at Vce =5 V. Only slight differences

for the s-parameters may occur.

Ic

f

mA MHz Sie Sre Sfe Soe
40 0,89/ —12,9°0 0,01/75° 9,56/166° 0,97/ —6,1°
100 0,85/ -30,70 0,03/70,6° 8,7/1660 0,94/—-13,59
200 0,75/ -57,1° 0,05/61,50 7,4/1380 0,87/-22,5°
2 500 0,48/-1130 0,08/50,9° 4,4/106° 0,72/-34,2°
800 0,37/-15630 0,09/51,90 3,0/ 86,39 0,64/—40,0°
1000 0,34/ -1789° 0,10/55,00 2,6/ 77,00 0,61/—-47,8°
1200 0,34/+ 15690 0,11/68,560 2,2/ 68,00 0,58/—53,90
40 0,79/ —18,4° 0,01/740 17,8/1620 0,94/ —9,10
100 0,71/ —42,1° 0,03/67,10 15,2/146° 0,87/—19,5°
200 0,57/ —72,89 0,04/60,00 11,5/1260 0,75/-28,7°
5 500 0,31/-127° 0,07/60,1° 5,8/ 98,20 0,59/-36,1°
800 0,25/—-168° 0,09/63,6° 3,8/ 82,00 0,54/—-41,00
1000 0,25/+ 1650 0,11/65,2° 3,2/ 74,40 0,51/-46,7°
1200 0,26/+ 1410 0,13/66,1° 2,7/ 66,7° 0,49/-52,20
40 0,67/ —25,3° 0,01/710 27,9/156° 0,90/—-12,8°
100 0,55/ -55,10 0,02/65,1° 21,8/136° 0,78/—-25,6°
200 0,40/ —88,2° 0,04/62,4° 14,7/116° 0,62/-33,4°
10 500 0,20/-141° 0,06/68,3° 6,7/ 93,00 0,61/-35,9°
800 0,16/+177° 0,09/70,00 4,3/ 79,30 0,48/—-40,3°
1000 0,18/+ 1510 0,12/69,7° 3,6/ 72,50 0,46/—-44,20
1200 0,21/+ 13090 0,14/68,9° 3,0/ 65,10 0,43/-50,7°
40 0,51/ —-34,7° 0,01/69° 39,7/149° 0,84/—17,40
100 0,38/ —70,56° 0,02/65,8° 27,7/126° 0,66/—29,5°
20 200 0,26/—104° 0,03/68,00 16,8/10990 0,61/-32,6°
500 0,16/ —158° 0,06/74,00 7,3/ 89,30 0,45/-33,40
800 0,14/+ 1559 0,10/73,6° 4,6/ 77,5° 0,42/-39,1°
1000 0,17/+133° 0,12/72,3° 3,8/ 71,20 0,41/—-43,6°
1200 0,21/+ 1150 0,14/70,5° 3,2/ 64,40 0,39/-51,00
40 0,46/ —36,5° 0,01/73° 43,3/1500 0,87/—-16,9°
100 0,32/ -73,7° 0,02/69,2° 29,1/124° 0,66/—27,2°
200 0,20/-109° 0,03/72,00 17,1/106° 0,50/-28,10
30 500 0,14/-1740 0,06/75,6° 7,4/ 87,20 0,41/-31,7°©
800 0,15/+ 1430 0,10/74,7° 4,8/ 74,90 0,39/—-41,00
1000 0,17/+ 1240 0,12/72,9° 3,9/ 70,50 0,38/—-42,8°
1200 0,21/+ 1110 0,15/71,00 3,3/ 63,80 0,37/-51,00
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Conditions for Figs 4 and 5:
VCe =8 V; Ic=30mA;
Tamb = 25 °C.

Fig. 4 Input impedance derived
from input reflection coefficient s
co-ordinates in ohm x 50.

T T T

Fig. 5 Reverse transmission
coefficient spq.
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Silicon planar epitaxial transistor

BFR91A

Conditions for Figs 6 and 7:

Vce =8V, Ic=30mA;
Tamb = 25 °C.

Fig. 6 Output impedance derived
from output reflection coefficient sgg
co-ordinates in ohm x 50.

150°

Fig. 7 Forward transmission
coefficient sgq.

60°

7282708

90°
l (July 1980 293



BFR91A
7282703 7282702
100 1 \\\
typ c
hFE (o -y typ
(pF) e~
75 ‘ 0,75
50 0,5
25 0,25 -
0 0
0 10 20 IC(mA)30 0 5 10 VCB(V)‘IS
Fig.8 Veg=5V; Tj =250C, Fig.9 Ig=1g=0; f=1MHz; Tj =25 0C,
15 7282701 7282700
fr 10
(GHz) fr
(GHz),
10 75
typ
|
5
tYp [ F
5 il
]
2,5
0 0
0 20 40
Ic (mA) 0 5 10y (v) 18

Fig. 10 Vog =5 V; f =500 MHz; Tj=25 oC. Fig. 11 Ic =30 mA; f =500 MHz; Tj =250C,
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Silicon planar epitaxial transistor

BFR91A

7282699
4
F
(dB)
3 5=60%2
(Bg=0) ]
1
"1
5 typ A—f”’
> = Zg = opt
| 15
1
0
0 10 20 Ic (mA) 30

Fig. 12 Vg =8 V; f = 800 MHz; Tymp, =25 °C.

—40

(dB)

-50

-60

7282697

/,

0

20

(c(mA) 40

Fig. 14 Vg =8V;Vy=425mV =52,6 dBmV;
f(p+qr) = 793,25 MHz; Tamp, = 25 OC;
measured in test circuit (see Fig. 3).

7282698
30 \\
N\
Gum
(dB) AN
\\
\YP
20
\
N,
N
10
0
102 f(MHz) 107

Fig. 13 Vg =8 V; Ic =30 mA; Tamp = 25 °C.

~30 7282696
do \
(dB)

\
—40 A\

typ X

N\
N
-50 -
0 20 Ic (mA) 40

Fig. 156 VeE=8V; V,=200 mV =46 dBmV;
f(p+q) = 810 MHz; Tamp = 25 ©C; measured in

test circuit (see Fig. 3).

-
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BFR91A

7282704
| HEE
F=3,5dB
1
40
A 13,0dB
Bs 4
N
(mA/V) y, N
N
2,5d8
/) ’
20 y. 4 BN
1Y
\
2,3dB
\ \‘ p 4
0 ™ e
\ /
4
-
N,
N
-20 N
N 1
—-40
0 20

40 Gg(mA/v) 60

Fig. 16 Circles of constant noise figure.
Vee =8V, Ic=30mA; f =800 MHz;
Tamb = 25 OC; typical values.
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Silicon planar epitaxial transistor

BFR91A

CLASS-B OPERATION

-—
100 7294107 150 S [ 7294108 100
\
Vi S
i o Xi R [ X
@ AN\ I ) (@) VDT BEEY
N\ —
N
AN = l
50 e 28 100 - 75
\ \\ X / I \
L \\ ll \\
\ // T — ' \ Ry
\
0 ~50 50 50
0 250 £ (MH2) 500 0 250 £ (MH2) 500
Fig. 17 Input impedance Fig. 18 Load impedance
(series components). (series components).
15 7294105
1/\\\
-
G // N
(dB) \ Conditions for Figs 17 to 19:
\ VCE =75 V,PL =160 mW; Tamp = 25 9C;
T4 \ OPERATING NOTE for Figs 17 to 19:
A base-emitter resistor of 82 2 is
recommended to avoid oscillation,
This resistor must be effective for
\ r.f.only.
13
0 250 £ (MHz) 500
Fig. 19 Power gain versus frequency.
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BFQ34 is recommended for new design BFR94

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N resistance-stabilized transistor in a SOT-48 capstan envelope featuring extremely low cross
modulation, intermodulation and second harmonic distortion. Thanks to its high transition frequency
it has a high power gain in conjunction with good wideband properties and low noise up to high
frequencies.

It is primarily intended for CATV and MATYV applications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego  max. 30 V
Collector-emitter voltage (open base) Vceo  max. 25 V
Collector current (d.c.) Ic max. 150 mA
Total power dissipation up to T = 145 0C; f > 1 MHz Ptot max. 35 W
Junction temperature T max. 200 °C
Transition frequency at f = 500 MHz
Ic=90mA;Vcg=20V fr typ. 3,5 GHz
Cross modulation distortion (channel 13)
Ic =90 mA; VGE = 20 V; Vo = 48 dBmV d typ.  —61dB
Ve Vo cm < —57 dB
= . = . = typ. —-93 dB
Ic=90mA; Vgg =20 V; Vo = 32dBmV dem < _89 dB
Intermodulation distortion at f(p +q—r1) = 194,25 MHz
Ic=90mA; Vcg =20 V; Vo =60dBmV dim typ. —63 dB
Broadband power gain
_ . - > 10 dB
Ic=90mA; Vcg=20V Gp typ. 11 dB
Noise figure at f = 200 MHz
= . = typ. 8 dB
lIc=90mA;Vgg=20V F < 10 dB
2nd harmonic distortion at fp +fq =210 MHz
Ic=90mA; Vcg =20 V;V,=48dBmV do < —56 dB

MECHANICAL DATA (see next page)

PRODUCT SAFETY. These devices incorporate beryllium oxide, the dust of which is toxic.
The devices are entirely safe provided that the BeO disc is not damaged.
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BFR94

MECHANICAL DATA Dimensions in mm
SOT-48
- 1,1 1,52
| max + ‘—
ﬁ% —|~0,14
metal
., B-S?UNC f‘?jplastic
|12
25 3,05 - 4
!
3,3l ‘T__
16 ] |
max
ETIR
2,7
5,75
MO ax
25min 7266722.1

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.

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

Voltages

Collector-base voltage (open emitter) VcBO max. 30 V
Collector -emitter voltage (Rgg = 10 Q) VCER max. 35 V
Collector-emitter voltage (open base) VCEO max. 25V
Emitter-base voltage (open collector) VEBO max. 3 Vv
Currents

Collector current (d.c.) Ic . max. 150 mA
Collector current (peak value); f > 1 MHz Icm max. 300 mA
Power dissipation

Total power dissipation (d.c.) up to T, = 160 °C Peot max. 2,5 W
Total power dissipation up to Tp = 145 OC; £ > 1 MHz Pt max. 3,5 W
Temperatures

Storage temperature Tstg -65 to +200 - °C
Junction temperature Tj max. 200 ©C
THERMAL RESISTANCE

From junction to mounting base Rth j-mb = 15 °Cc/w
From mounting base to heatsink Rth mb-h = 0,6 OC/W
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BFR94

CHARACTERISTICS Tj = 25 OC unless otherwise specified

Collector cut-off current

Ig=0; Vg =20V Icpo
D.C. current gain

IC = 50 II].A; VCE

Ic =150 mA; VCE

20V hFE
20V hrE

Transition frequency at f = 500 MHz
Ic= 90mA; Vcg= 20V fT
Ic=150 mA; Vcg = 20V fr

Collector capacitance at f = 1 MHz
IE=1g=0 ;Vgp= 20V Cc

Emitter capacitance at f = 1 MHz
Ig=1=0 ;Vgg =0,5V Ce

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

Collector-stud capacitance at f = 1 MHz Ccs

Noise figure at optimum source impedance
Ic= 90mA; VoE = 20 V; f =500 MHz; Tamp=25°C F

Max. unilateral power gain (sre assumed to be zero)
| ste |2
(1 - |siel 2(1 = |soe| 2)
Ic= 90mA; Vgg = 20 V; f =500 MHz; Tamp =25°C  Gyum

Gum (in dB) = 10 log

1) Measured under pulse conditions.

< 50 pA

30 1)
> 30 1)
typ. 3,5 GHz 1)
typ. 3,5 GHz 1)
typ. 3,5 PpF
typ. 12 pF
typ. 1,3 pF
typ. 2 pF
typ. 5 d 1)
typ. 13,5 dB

July 1974
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BFR94 “

CHARACTERISTICS (continued)
Intermodulation distortion at Tymp = 25 °C
IC :90mA;VCE :20V;RL:75Q

Vp =V, =700 mV at f =495, 25 MHz
Vg =V, -6dB at fq =503, 25 MHz
Vy =V, -6dB at f = 505, 25 MHz

Measured at f(p +q-1)° 493, 25 MHz

MATYV test circuit

7267489

L1 = L2 =5 pH ferroxcube coil (code number: 3122 108 20153)

-60 dB

302 l l
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BFR94

72674841

4 Il
‘. Vee=20V | | |
tone) T f=500MHz [ | |

typ Ti=25 Cc
3
7

2

1

0

10 102 Ic(mA) 103
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Input reflection coefficient sjg

Vcg =20V
Ic = 90 mA
Tamb = 25 °C

Reverse transmission coefficient spe

120°

90°

60°

304

” November 1975



Output reflection coefficient sqe

Vcg =20V
Tamp = 25 °C

150° 30°

120° 60°

Forward transmission coefficient sfe
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BFR94

APPLICATION INFORMATION Tamb = 25 °C unless otherwise specified
Cross modulation distortion (channel 13) 1)
IG = 90 mA; VgE = 20 V; V,, = 48 dBmV dem P 8D
R typ. -93 dB
Ic = 90 mA; VCE = 20 V; Vo = 32 dBmV dem 20 gy B
Intermodulation distortion
Ic =90 mA;Vog =20 V; R, =75 Q
Vp =V, =60dBmV at fp = 196,25 MHz
Vq=Vo -6dB at fq = 203,25 MHz
V¢ =V, -6dB at fy = 205,25 MHz
Measured at f(p + q - r) = 194,25 MHz dim typ. -63 dB
Broadband power gain
> 10 dB
Ic=90mA; Vcg =20V Gp typ. 11 aB
Noise figure
- . - CF = typ. 8 dB
Ic =90 mA; Vo = 20 V; £ = 200 MHz F 2 10 dB
20d harmonic distortion
Ic=90mA; Vcg =20V
fp = 66 MHz; fq = 144 MHz; f + fq = 210 MHz; V, = 48 dBmV  dp < -56 dB
1) In 12-channel measuring equipment; channel 13 unmodulated.
V, = output level/signal, according to NCTA measuring standard.
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BFR94

APPLICATION INFORMATION (continued)
CATYV test circuit

360N L3 2,2nF

2,2nF
750 «+— I

+Vee

2,2nF 2,2nF

;/ ;/ 7267490

Frequency range 40 to 300 MHz (flatness gain +0, 2 dB)
Return losses input and output < -16 dB
Power gain Gp typ. 11 dB

L1 = 2 turns closely wound enamelled Cu wire (0,7 mm); int. diam. 3 mm

L2 = 5 pH ferroxcube coil (code number 3122 108 20153)

L3 = 5 turns closely wound enamelled Cu wire (0,7 mm); int. diam. 4,7 mm

L4 = 19 turns enamelled Cu wire (0, 3 mm) on ferroxcube core (code no. 4322 020 91001)
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BFR94

APPLICATION INFORMATION (continued)

7267487 7267486

cross modulation distortion ver - cross modulation distortion
sus collector current measured versus output voltage
=60 | in CATV test circuit =60 measured in ]
dem LT T T dem CATYV test circuit /
(dB) Vo=32dBmV | (dB) RN /
Veg=20V | H1Ic=90mA yi
-70 f=channel 13 =70 Vgg=20V 7
— f =channel 13 /
/
\ 7
-80 \ -80 //typ
7
typ /
AY 74
-90 -90 /
\\‘ 4
N
-100 -100
0 50 100 150 20 30 40 50
Ic (mA) Vo (dBmV)
7267485 7267488
intermodulation distortion ver - second harmonic distortion ver -
sus collector current measured sus collector current measured
;40 in CATYV test circuit -40 in CATV test circuit
im 1T [ a2 [T 111
(dB) \ (dB) Vo=48dBmV
Vcg=20V
-50 -50 f=210MHz [
\
typ
\' \
=60 \\ -60 typ
N\
— \\
=70 -70 N/
|| Vo=60dBmV
- VCE=20V
— f(p+q- )= 194,25 MHz
-80 HENERRRE 80 I
0 50 100 150 0 50 100 150
Ic (mA) Ic (mA)
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SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N resistance stabilized transistor in a TO-39 metal envelope.

Due to very linear characteristics the transistor features low cross modulation, intermodulation and
second harmonic distortion. Thanks to its high transition frequency it has a high power gain combined
with excellent wideband properties and low noise up to high frequencies.

The BFR95 is primarily intended for CATV and MATYV applications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VeBO max. 30 V
Collector-emitter voltage (open base) VcEO max. 256 V
Collector current (d.c.) Ic max. 150 mA
Total power dissipation up to Ty = 1256 °C Piot max. 156 W
Junction temperature Tj max. 200 °C
Transition frequency at f = 500 MHz

Ic=80mA; Vcg=20V fr typ. 3,6 GHz
Cross modulation distortion (channel 13) typ. —61 dB

Ic=80mA; Vcg =18 V; Vy =48 dBmV dem < _57 dB

Ic =80 mA; Vg = 18 V; Vg = 32 dBmV dem e :gg %
Intermodulation distortion at f(p 4+ g - r) = 194,25 MHz

Ilc=80mA; Ve =18 V; Vo, =60 dBmV dim typ. —64 dB
Broadband power gain

Ic=80mA; Vcg=18V Gp zp_ g gg
Nolise:iggre at‘f = 209 MHz typ. 9 dB

c=80mA; Ve =18V F < 10 dB
Second harmonic distortion at flp+ q) = 210 MHz

Ic=80mA; Vcg =18 V; Vo =48 dBmV dp typ. —62 dB

MECHANICAL DATA (see next page)
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BFR95

MECHANICAL DATA

Fig. 1 TO-39
Collector connected to case

max

Dimensions in mm

. 66
max

Maximum lead diameter guaranteed only for 12,7 mm.

Accessories: 56245 (distance disc).

RATINGS

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

Collector-base voltage (open emitter) note 1
Collector-emitter voltage (Rgg = 10 2) note 2
Collector-emitter voltage (open base) note 2
Emitter-base voltage (open collector) note 3

Collector current (d.c.)

Collector current (peak value); f > 1 MHz

Total power dissipation
up to Tamp =25 °C
up to Ty =125 °C

Storage temperature

Junction temperature

THERMAL RESISTANCE (note 4)
From junction to ambient in free air
From junction to mounting base

Notes

1. At Ig = 100 uA.
2. Atic= 10mA.
3. At Ig = 100 uA.
4. K/W is SI unit for OC/W.

y 10,51
4 max
———— ———

12,7 7259322.2

min
VcBO max. 30V
VCER max. 35 V
VCEO max. 25 V
VEBO max. 3V
Ic max. 150 mA
Iem max. 300 mA
Ptot max. 0,7 W
Ptot max. 15 W
Tstg —65 to + 200 °C
T max. 200 °C
Rth j-a = 250 K/W
Rth j-mb = 50 K/W
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Silicon planar epitaxial transistor BFR95

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

lIg=0;Vgg=20V IcBO < 50 pA
D.C. current gain (note 1)

Ic= 50mA;Vgg=20V hgg > 30

Ic=150mA; Vcg=20V hgg > 30
Transition frequency at f = 500 MHz (note 1)

Ic= 80mA;Vcg=20V fr typ. 3,5 GHz

Ic=150mA; Vg =20V fr typ. 3,5 GHz
Collector capacitance at f = 1 MHz

IE=1g=0;Vcg=20V Ce typ. 3,6 pF
Feedback capacitance at f = 1 MHz

Ic=10mA; Vegg=20V Cre typ. 1,6 pF

APPLICATION INFORMATION
Measuring conditions: Ic =80 mA; Vog = 18 V; Tamp = 256 °C
Cross modulation (channel 13) (note 2)

typ. —61 dB
V, = 48 dBmV dem P 57 a8
Vo = 32 dBmV dem we o 33 a8
Intermodulation distortion
Vp = Vo =60dBmV at f, = 196,25 MHz
'Vq=Vo—6dB at fq = 203,25 MHz
Vi =V,—6dB at f, = 205,25 MHz
Measured at f(p +q—r1)= 194,25 MHz dim typ. —64 dB
> 8 dB
Broadband power gain Gp typ. 9 dB
. 9d
Noise figure at f = 200 MHz F P 10 dg
2nd harmonic distortion at flp+ q) = 210 MHz
_ f o= . = typ. —62 dB
fo = 66 MHz; fq = 144 MHz; V, = 48 dBmV do 2 “56 dB
Notes

1. Measured under pulse conditions.

2. In 12-channel measuring equipment; channel 13 unmodulated.
V, = output level/signal, in accordance with NCTA measuring standard.
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BFR95

APPLICATION INFORMATION

2700 L3 1,2nF

1,2nF

75031 UT. 1,2nF

+Vec

1,2nF 1,2nF

;/ 7267491

Fig. 2 CATYV test circuit.
Frequency range 40 to 300 MHz
Power gain Gp typ. 9 dB

L1 = 2 turns closely wound enamelled Cu wire (0,7 mm); int. dia. 3 mm

L2 = 5 uH Ferroxcube coil (cat. no. 3122 108 20153)

L3 = 3 turns closely wound enamelled Cu wire (0,7 mm); int. dia. 4,7 mm

L4 = 19 turns enamelled Cu wire (0,3 mm) on Ferroxcube core (cat. no. 4322 02091001)
L5 = 2 turns closely wound enamelled Cu wire (0,7 mm); int. dia. 3 mm.
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THE BFR96S IS RECOMMENDED
FOR NEW DESIGN

BFR96

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a subminiature plastic transfer-moulded T-package.

It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial
amplifiers, radar systems, oscilloscopes, spectrum analysers, etc.
The transistor features very low intermodulation distortion and high power gain; thanks
to its very high transition frequency, it also has excellent wideband properties and low

noise up to high frequencies.

QUICK REFERENCE DATA
Collector-base voltage (open emitter) Vecgo — max. 20V
Collector-emitter voltage (open base) Vego max. 15 Vv
Collector current (d.c.) I max. 75 mA
Total power dissipation up to T,y = 60 °C Peot max. 500 mW
Junction temperature T; max. 175  °C
Transition frequency at £ = 500 MHz
Ic=50mA; Ve =10V fr typ. 5 GHz
Feedback capacitance at f = 1 MHz
Ic = 10mA; Vog = 10 V; Ty, = 25 °C Cre < 1,4 pF
Noise figure at optimum source impedance
Ic =50 mA; Vgg = 10 V; f = 500 MHz; Tamp=25°C F typ. 3,3 dB
Max. unilateral power gain
Ic =50 mA; VoE = 10 V; £ = 500 MHz; Tamp =25°C  Gym typ. 15,2 dB
Intermodulation distortion at T,y =25 °C
Ic =50 mA; VGE = 10 V3R, = 75 Q; Vo = 500 mV
f(p+q - r)=493’25 MHz dim typ. -60 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-37.
Connections 8;
1, Base " <-1,2max
2. Emitter '
3. Collector TA |
74 T
min
48 3 68
mrx MIX
—»|l—— (0,24 max 1,05 max
1,2 max—+| l-— 7273904.3
27 |
(1) = type number marking. max
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BFR96

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

Voltages
Collector-base voltage (open emitter) VeBo max. 20V
Collector-emitter voltage (open base) VcEo max. 15 V
Emitter-base voltage (open collector) VERO max. 3,0 V
Currents
Collector current (d.c.) I max. 75 mA
Collector current (peak value); f > 1 MHz IcMm max. 150 mA
Power dissipation
Total power dissipation up to T, = 60 °c

mounted on a fibre-glass print

of 40 mm x 35 mm x 1,5 mm Ptot max. 500 mW
Temperatures
Storage temperature Tstg -65 to+175 ©C
Junction temperature Tj max. 175 ©C
‘THERMAL RESISTANCE
From junction to ambient in free air

mounted on a fibre-glass print

of 40 mm x 35 mm x 1,5 mm Rep j-a = 0,23 °C/mw
Requirements for fibre-glass print Dimensions in mm

.’] L_ 7272664
3 .

Single-sided 35 pm Cu-clad epoxy fibre-glass print, thickness 1,5 mm.
Tracks are fully tin-lead plated.
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BFR96

CHARACTERISTICS T i= 25 °C unless otherwise specified
Collector cut-off current
IE = O', VCB =10V ICBO < 100 nA
D.C. current gain 1)
Ic = 50 mA; VeE = 10V h - 25
C ; VCE FE typ. 50
> 25
IC =75 mA; VCE =10V hFE typ. 52
Transition frequency at f = 500 MHz 1)
_ . _ > 4,0 GHz
Ic=50mA; Vcg =10V fr typ. 50 GHz
_ . _ > 4,4 GHz
Ic=75mA; Vog =10V fT typ. 5,5 GHz
Collector capacitance at f = 1 MHz
Ig =le=0;Vcp =10V Ce typ. 1,3 pF
Emitter capacitance at f = 1 MHz
Ic=Ic=0; VEg=0,5V Ce typ. 6,5 pF
Feedback capacitance at f = 1 MHz
typ. 1,0 pF
= . = . =95 0
Ic =10mA; Vog =10 V; Tamp =25 °C Cre z 1.4 pF

Noise figure at optimum source impedance

I =50 mA; VoE = 10 V; £ = 500 MHz; Ty, = 25 °C F typ. 3,3 dB
Ic =50 mA; Ve = 10 V; £ = 800 MHz; Tamp = 25 °C F typ. 3,8 dB
Max. unilateral power gain (sye assumed to be zero)
|ste |2
Gym (in dB) = 10 log
(1~ [sie |2 (@ - [s0e |2
Ic =50 mA; Vg = 10 V; £ = 500 MHz; Tymp = 25 oc GuMm typ. 15,2 dB

l) Measured under pulse conditions.
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BFR96 “

CHARACTERISTICS (continued)

Intermodulation distortion at Tgmp = 25 °C

Ic=50mA; Vcg =10 V;Ry, =75Q

Vp =Vp =500 mV at fp = 495,25 MHz
Vq=Vo - 6d at fq = 503,25 MHz
Vy =Vgo - 6 dB at fy = 505,25 MHz

Measured at f(p +q - r)= 493,25 MHz dim typ. =-60 dB

Intermodulation test circuit:

15nH 2700

O 750

Vee
+ 24V

! C 726781
7
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BFR96
7272659 7272655
Veg =10V Vee =10V
T=25% f =500 MHz
100 10 Tj=25°C
fr
hre (GHz)
75 75
typ
t "] .
50 — &’ 5 N
,—
7
/
/
25 25 ,/
0 100 150 0o 50 100 150
0 50 Ic (mA) Ic (mA)
3 7272658 30 7289152
Ie=I.=0
f = 1MHz G
c Tj=25 °c UM
< (dB)
(pF)
N
N\
2 20 N
AN
typ
P tyP N
N,
AN
N
A
