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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic components, sub-
assemblies and materials; it is made up of four series of handbooks each comprising several parts.

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

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

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

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

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

The blue series of data handbooks is comprised of the following parts:

T1

T2

T3

ET3

T4

T5

T6

T7

T8

T9

T10

T11

Tubes for r.f. heating

Transmitting tubes for communications

Klystrons, travelling-wave tubes, microwave diodes

Special Quality tubés, miscellaneous devices (will not be reprinted)
Magnetrons

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

Geiger-Miller tubes

Gas-filled tubes
Segment indicator tubes, indicator tubes, dry reed contact units, thyratrons, industrial
rectifying tubes, ignitrons, high-voltage rectifying tubes, associated accessories

Picture tubes and components

Colour TV picture tubes, black and white TV picture tubes, colour monitor tubes for data
graphic display, monochrome monitor tubes for data graphic display, components for colour
television, components for black and white television and monochrome data graphic display

Photo and electron multipliers
Photomultiplier tubes, phototubes, single channel electron multipliers, channel electron
multiplier plates

Camera tubes and accessories, image intensifiers

Microwave components and assemblies

January 1982



SEMICONDUCTORS (RED SERIES)

The red series of data handbooks is comprised of the following parts:

S1 Diodes
Small-signal germanium diodes, small-signal silicon diodes, voltage regulator diodes(< 1,5 W),
voltage reference diodes, tuner diodes, rectifier diodes

S2 Power diodes, thyristors, triacs
Rectifier diodes, voltage regulator diodes (> 1,6 W), rectifier stacks, thyristors, triacs

S3 Small-signal transistors
sS4 Low-frequency power transistors and hybrid 1C modules

S5 Field-effect transistors

S6 R.F. power transistors and modules
S7 Microminiature semiconductors for hybrid circuits
S8 Devices for optoelectronics

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

S9 Taken into handbook T11 of the blue series

S10  Wideband transistors and wideband hybrid 1C modules

N/
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INTEGRATED CIRCUITS (PURPLE SERIES)

The purple series of data handbooks is comprised of the following parts:

IC1
IC2
IC3

IC4

IC5

IC6
IC7
iC8

[o3)

Bipolar ICs for radio and audio equipment
Bipolar ICs for video equipment
ICs for digital systems in radio, audio and video equipment

Digital integrated circuits
LOCMOS HE4000B family

Digital integrated circuits — ECL
ECL 10000 (GX family), ECL100 000 (HX family), dedicated designs

Professional analogue integrated circuits
Signetics bipolar memories
Signetics analogue circuits

Signetics TTL logic
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COMPONENTS AND MATERIALS (GREEN SERIES)

The green series of data handbooks is comprised of the following parts:

c1 Assemblies for industrial use
PLC modules, PC20 modules, HNIL FZ/30 series, NORbits 60-, 61-, 90-series, input devices,
hybrid 1Cs, peripheral devices

Cc2 EM tuners, television tuners, video modulators, surface acoustic wave filters

c3 Loudspeakers

ca Ferroxcube potcores, square cores and cross cores

Cb Ferroxcube for power, audio/video and accelerators

Cc6 Electric motors and accessories
Permanent magnet synchronous motors, stepping motors, direct current motors

c7 Variable capacitors*

Cc8 Variable mains transformers

Cc9 Piezoelectric quartz devices
Quartz crystal units, temperature compensated crystal oscillators, compact integrated oscillators,
quartz crystal cuts for temperature measurements

C10 Connectors

-C11  Non-linear resistors

Voltage dependent resistors (VDRY), light dependent resistors (LDR), negative temperature
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC)

C12 Variable resistors and test switches

C13  Fixed resistors

C14 Electrolytic and solid capacitors

C15  Film capacitors, ceramic capacitors*

C16 Piezoelectric ceramics, permanent magnet materials

* C7 is in preparation. Retain C15 05-80 for information on variable capacitors until C7 becomes available.

\] ‘/J 1982
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GENERAL

MICROWAVE SEMICONDUCTORS
GENERAL EXPLANATORY NOTES

TYPE NOMENCLATURE

Microwave semiconductor devices are registered with Pro-Electron.

The type nomenclature of a di§crete device or, in certain cases, of a range of devices, consists of three
letters followed by a serial number. The serial number normally consists of two figures, but a suffix
letter is added where variants or a series occur.

The first letter indicates the semiconductor material used:

A — germanium
B — silicon
C — compound materials, such as gallium arsenide

The second letter indicates the general function of the device:
—  detection diode, mixer diode

—  backward diode

— r.f. transistor

— . power r.f. transistor

X r mom >

—  multiplier diode such as varactor or step recovery diode

The third letter forms part of the serial number.

A suffix letter R after the complete type number denotes the reverse polarity version of a diode (body
cathode) where applicable. A normal polarity version (body anode) has no suffix letter.

Subscripts for quantity symbols

A a anode terminal

BR breakdown

F,f forward

I, i input

J, i junction

K, k cathode

0,0 open-circuit, output

R, r resistive, reverse, repetitive
S, s series, source

Z,z impedance

L
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GENERAL

ELECTRICAL PARAMETERS

Device
Resistance r
Reactance X
Impedance z
Admittance y
Conductance g
Susceptance b
Mututal inductance m
Inductance l
Capacitance c
Frequency limits f max.

f min.
Bandwidth Af

Noise factor

Symbols for microwave semiconductor devices

3

efficiency

bandwidth

diode capacitance

junction capacitance

diode capacitance at breakdown voltage
diode capacitance at zero bias
parasitic (parallel) capacitance

stray capacitance

total capacitance

operating frequency

varactor diode cut-off frequency
current

bias current

intermediate frequency

d.c. foward current

peak forward current

continuous (d.c.) reverse leakage current
conversion loss

series inductance

figure of merit

flicker noise

noise figure at intermediate frequency

Associated
circuit

Or 2 omo <N X 3

2 w
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Microwave semiconductors General Explanatory Notes

GENERAL

Pout
Prot

V(BR)R
VE

VR
V.S.W.I.
Zif

Zrt

1/f

overall noise figure

noise temperature ratio

input r.f. power

output r.f. power

total power dissipated within the device
r.f. load resistance

spreading resistance

thermal resistance

current sensitivity

tangential sensitivity

ambient temperature

case temperature

heatsink temperature at device interface with device
junction temperature

storage temperature

pulse duration

storage time

transition time

voltage

breakdown voltage

reverse breakdown voltage

d.c. forward voltage

d.c. reverse voltage

voltage standing wave ratio
intermediate frequency impedance
radio frequency impedance

video impedance

flicker noise

September 1982
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RATING SYSTEMS

The rating systems described are those recommended by the International Electrotechnical Commission
(IEC) 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 chosen by the device manufacturer to provide acceptable serviceability of the device,
taking no responsibility for equipment variations, environmental variations, and the effects of changes
in operating conditions due to variations in the characteristics of the device under consideration and
of all other electronic devices in the equipment.

The equipment manufacturer should design so that, initially and throughout life, no absolute maximurr
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.

\ [()r:mber 1977



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 varjations 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.

October 1977 I (
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BAT31

SILICON AVALANCHE NOISE DIODE

Epitaxial, silicon planar, broadband noise generator. This is a current controlled device operated at
avalanche breakdown and is effective from less than 10 Hz to above J-band. Applications include
built-in test equipment (BITE) for surveillance, tracking and weather radars, microwave links, direction
finding, p.c.m. systems and noise modulators for electronic countermeasures.

It conforms to the environmental requirements of BS9300 where applicable and can be supplied to
NATO stock No. 5691-99-038-3893.

QUICK REFERENCE DATA

Frequency range <10 Hz to >18 GHz

Avalanche voltage min. 17 \%
max. 22 \%

Recommended operating current range 0.5 to 40 mA

Broadband excess noise ratio (figs. 1 and 3) typ. 34 dB

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA
Conforms to BS3934 S0O-86 and to SOD-31

Dimensions in mm «—

Heatsink
end

2.08
160 Pilos

01.52

05770

A=z concentricity tolerance = +0.13

-

Normal operation with reverse bias, i.e. heatsink end positive.

I
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BAT31

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

Storage temperature range Tstg —55to +150 OC

Mounting base temperature Tmb max. 80 ©C

Reverse current IR max. 40 mA

Total power dissipation Piot max. 1.0 W

CHARACTERISTICS (Ty,p = 25 °C)

Broadband excess noise ratio (figs. 1 and 3) typ. 34 dB

Reverse breakdown voltage at Ig = 5 mA VBR(R) min. 17 Vv

Junction capacitance at VR=6V,f=1MHz C,- min. 04 pF
max. 0.8 pF

Reverse currentat VR =6 V ) IR max. 0.1 uA

Reverse slope resistance at Ig = 40 mA, f = 1 kHz (note 1) Rslope max. 60 Q

R

R—1 at Ig = 1mA and 40 mA, f = 1 kHz (note 1) max. 25

40

Stray capacitance Cs typ. 0.2 pF

Series inductance Lg typ. 650 pH

Notes

R4
1. R is the reverse slope resistance and —-
slope P R40
40 mA, measured at 1 kHz. This ratio is included in the characteristics to eliminate spurious effects
in the noise output/current characteristic.
The reverse slope resistance consists of the space charge resistance Rgc. the spreading resistance Rsp
and the ‘thermal resistance’ Ry, i.e.

is the ratio of the reverse slope resistance at 1 mA and

Rslope = Rsc + Rsp + Rin
where: Rsc is approximately 10 2 at 10 to 40 mA and 19 Q at 1 mA

Rsp is approximately 1

Rih is the effective resistance due to isothermal heating in the device when operated
with an infinite heatsink. Above 10 MHz, Ry, may be neglected.

2. The location of the top cap should be a hole of diameter 1.8 to 2.2 mm, bearing on flange with a
force not exceeding 10 N.

3. Other encapsulations may be made available on request.

January 1982 l (



Silicon avalanche noise diode BAT31

APPLICATION INFORMATION

The device, as characterised, is operated in a 50 & characteristic impedance measurement system. When
used as a noise source in an on-off mode, the device, when off, should appear to be 50 £2. Since it has a
large reflection coefficient when zero biased or biased just below avalanche breakdown, sufficient attenua-
tion is required to provide a reasonable match to 50 §2. For the broadest operating frequency range, an
attenuator of approximately 14 dB with a v.s.w.r. of <1.2:1is recommended. This will reduce the
available excess noise by 14 dB. Higher excess noise may be obtained, but over a reduced operating
frequency range, in a balanced configuration with low noise directional couplers (e.g. a 3 dB quadrature
coupler), or fed into a broadband ferrite isolator (or terminated circulator) which would reduce the
available excess noise by approximately 1 dB.

Temperature and excess noise relationship

Excess noise Noise temperature 1 Hz bandwidth 1 MHz bandwidth
dB oK dBm dBm
+100 2.9x 10!? -74 -14
+90 29x 10'! -84 —24
+80 2.9x10'° -94 -34
+70 2.9 x 10° —-104 —44
+60 2.9 x 10® —-114 —54
+50 2.9 x 107 —-124 —64
+40 2.9 x 10°® —134 -74
+30 2.9 x 10% —144 -84
+20 2.9 x 10* —154 —94
+10 2.9 x 10° -164 —104
0 2.9 x 10? -174 -114

The device may be pulse operated with a rise time of <<0.5 us

The device should be operated from a constant current source, however, good results may be achieved
using a 28 V supply and typically a metal film or wirewound 1.6 kS resistor in series with the noise
diode, with suitable power supply decoupling.

In some applications, current profiling with time may be useful, i.e. linear excess noise ratio as a function
of log bias current as shown in fig.1. This may be used for receiver sensitivity measurement on a P.P.1.
display.

\ (January 1982



BAT31

i Recommended bias
range for broadband
operation up to 12.4GHz

Fig.1

Typical excess noise ratio as a function of avalanche current
with frequency as a parameter.
Device mounted in a 50 £ 7 mm coaxial line as shown in Fig.2
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Silicon avalanche noise diode BAT31

le————— @ 7mm ——————]

-—-—1 @3.05mm ‘¢-——

/

// Noise diode

D7763 -
Fig.2

Device mounted in a 50 £ 7 mm coaxial line

r o 15mA noise diode bias

40}

I ~ Absolute error for 500
system impedance

32 I ] S B A

10 2.0 5.
Frequency (GHz)

Excess noise ratio [ENR] (dB)

D7764

Fig.3

Typical broadband noise performance for an avalanche carrent of 15 mA
with device mounted as shown in Fig.2

AL
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BAT31
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Typical broadband noise density measured over a 1 kHz to 10 kHz bandwidth.
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SILICON IMPATT DIODE

BXY50

A high efficiency silicon Impatt diode for the generation of c.w. power at microwave frequencies.

It conforms to the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operating frequency
Output power, Ths =35 °C

Operating current
Operating voltage

f

Pout typ.
typ.
typ.

8.0t0 10
600

135

91

GHz
mW
mA

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS -—
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA
Confroms to SOD-45

+ve

9

3.12
2.98

|

A

P2.1

max
A

¢

» o

0.25max. ,_E

x 45°

chamfer *

2
3

-

-~

1.
1.53

-Heats)nk
end

-ve

A = concentricity tolerance =013

Dimensions in mm

Devices may be selected to suit customers’ specific requirements }
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BXY50

RATINGS

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

Storage temperature range Tstg —b5 to +175 oC

Junction to heatsini temperature diff. Tj—Ths max. 165 oC
200 - T

Total power dissipation (note 1) Piot max. —_ hs W
Rth j-hs

THERMAL RESISTANCE
Thermal resistance from junction to heatsink Rth j-hs max. 15 oc/w

CHARACTERISTICS (T = 25 °C)

min.  typ. max.

Reverse breakdown voltage

IR =1.0mA V(BR)R 65 75 85 \
Reverse current

VR =50V IR - - 10 HA
Total capacitance

V(BRJR=-5V Ct - 09 - pF
TYPICAL OSCILLATOR PERFORMANCE
Operating current (note 2) — 135 - mA
Operating voltage — 91 — \Y
Frequency (note 3) f 8.0 — 10 GHz
Output power (notes 2, 4, 5 and 6) Pout 500 600 ~— mW
Efficiency n - 5.0 - %
Notes
1. The maximum junction temperature is 200 OC, therefore care must be taken to ensure that

200 — The

Piot max. <
Rth j-hs

w,
where Pyot = Pip — Poyt

Ths = temperature of heatsink at interface with device
Rth j-hs = thermal resistance from junction to heatsink in which device is clamped.

The bias supply should be current regulated to within 1% and care should be taken to avoid
transient current surges which could cause burn-out. The bias circuit should be arranged to present a
high impedance at d.c. to v.h.f. frequencies. This will help to prevent oscillation in the bias circuit
and noisy operation. Particular care should be taken to minimise stray capacitances across the
diode. The maximum power supply requirements are 115 V and 160 mA

The frequency is governed by the choice of cavity to which the device is coupled.

The polarity of the device must be strictly observed when applying bias, (see outline drawing).

The output power is normally measured in a coaxial cavity near to centre band frequency.

August 1982



Silicon Impatt diode BXY50

6. The heatsink end of the device should be held in a collet or equivalent clamping system to ensure
minimum thermal resistance in the path to the mounting base. This in turn must be coupled to an
adequate heatsink. Alternatively, direct soldering, using a low melting point solder, or an electrically
conductive single loaded epoxy, such as Epotek H40, may be used.

7. This device may be used as a negative resistance amplifier.

Split copper heatsink
Spacer

’/ #7 Fixed slug

{1 E: —» To bias Tee
and r.f. load
L (500)
N
ié P.TFE. Movable slug
/ insulation
DiOde DS5591

Coaxial test oscillator cavity

HIHN

\ ( August 1982
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BXY51

SILICON IMPATT DIODE

A high efficiency silicon Impatt diode for the generation of c.w. power at microwave frequencies. It
conforms to the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operating frequency f 10to 12 GHz
Output power, Thg= 35 °C Pout typ. 450 mWw

Operating current . typ. 120 mA

Operating voltage typ. 80 \Y)

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-45

+ve
312 DS477
$ra8 © )
[ 10.66
A—< —]0.36
1.80
ﬂrinZuQ —» fe—  1.50
A }
e N t
¢1 S3 1.62
1.53
A—9 *~ Heatsink i
0.25max. ——Se— end
x 4L5° -~
chamfer

A = concentricity tolerance =£0.13

-ve

Devices may be selected to suit customers’ specific requirements.

\ | August 1982



BXY51

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Storage temperature range Tstg —b5 to +175 oc
Junction to heatsink temperature diff. Tj ~Ths max. 165 oC
200 — Thg
Total power dissipation (note 1) Piot max, —— w
Rth j-hs

THERMAL RESISTANCE
Thermal resistance from junction to heatsink Rth j-hs max. 19 oc/w

CHARACTERISTICS (T} = 25 0C)

min.  typ. max.

Reverse breakdown voltage

IR =1.0mA V(BR)R 55 65 75 v
Reverse current

VR=45V IR — - 10 HA
Total capacitance

V(BR)R=-5V Ct - 08 - pF
TYPICAL OSCILLATOR PERFORMANCE
Operating current (note 2) - 120 - mA
Operating voltage - 80 — \%
Frequency (note 3) f 10 - 12 GHz
Output power (notes 2,4,5 and 6) Pout 400 450 — mW
Efficiency n - 50 — %
Notes
1. The maximum junction temperature is 200 ©C, therefore care must be taken to ensure that

200 — The
Rthij-hs

where Pyor =Pin _ Poyt

Piot max. <

Ths = temperature of heatsink at interface with device
Rth j-hs = thermal resistance from junction to heatsink in which device is clamped.

The bias supply should be current regulated to within 1% and care should be taken to avoid
transient current surges which could cause burn-out. The bias circuit should be arranged to present a
high impedance at d.c. to v.h.f. frequencies. This will help to prevent oscillation in the bias circuit
and noisy operation. Particular care should be taken to minimise stray capacitances across the
diode. The maximum power supply requirements are 105 V and 170 mA :

The frequency is governed by the choice of cavity to which the device is coupled.
The polarity of the device must be strictly observed when applying bias, (see outline drawing).

The output power is normally measured in a coaxial cavity near to centre band frequency.

August 1982w (



BXY51

6. The heatsink end of the device shouid be held in a collet or equivalent clamping system to ensure
minimum thermal resistance in the path to the mounting base. This in turn must be coupled to an
adequate heatsink. Alternatively, direct soldering, using a low melting point solder, or an electrically
conductive single loaded epoxy, such as Epotek H40, may be used.

7. This device may be used as a negative resistance amplifier.

Split copper heatsink

Spacer
%
g Fixed slug
———( L“Jl —» To bias Tee
§ and r.f. load
/f \ a4 (500)
.; N
P.TFE. Movable slug
insulation
Diode P—

Coaxial test oscillator cavity

- August 1982



BXY51
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BXY52

SILICON IMPATT DIODE

A high efficiency silicon Impatt diode for the generation of c.w. power at microwave frequencies.
it conforms to the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operating frequency f 1210 14 GHz
Output power, Thg=35°C Pout typ. 370 mw

Operating current typ. 120 mA

Operating voltage typ. 70 \

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS )

MECHANICAL DATA Dimensions in mm
Conforms to SOD-45

+ve
312 D5477
' 95 '1 {
[ ]o.66
T -7
1.80
02—~ 15
A i
¢1_62 . . e ?
1.63 1.62
1.53
A""’L *—-Heatsink L
0.25max. end
x L5°

chamfer A = concentricity tolerance =+0.13

-ve

Devices may be selected to suit customers’ specific requirements.
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BXY52

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

Storage temperature range Tstg —55 to +175 oC

Junction to heatsink temperature diff. Tj—Ths max. 165 oc

Total power dissipation (note 1) Piot max. 200 — Ths w
Rth j-hs

THERMAL RESISTANCE
Thermal resistance from junction

to heatsink Rth j-hs max. 24 oc/w

CHARACTERISTICS (Thg = 25 OC)

min.  typ. max.

Reverse breakdown voltage

IR =1.0mA V(BR)R 50 55 60 v
Reverse current

VR=40V IR - - 10 HA
Total capacitance

V(BR)R=-BV Ct - 075 - pF
TYPICAL OSCILLATOR PERFORMANCE
Operating current (note 2) - 120 - mA
Operating voltage - 70 - \%
Frequency (note 3) f 12 - 14 GHz
Output power (notes 2, 4, 5 and 6) Pout 300 370 — mwW
Efficiency n - 45 - %
Notes
1. The maximum junction temperature is 200 ©C, therefore care must be taken to ensure that

Piot max. < M W,

Rth j-hs

where P 1ot = Piy _ Pout

Ths = temperature of heatsink at interface with device

Rth j-hs = thermal resistance from junction to heatsink in which device is clamped.
The bias supply should be current regulated to within 1% and care should be taken to avoid
transient current surges which could cause burn-out. The bias circuit should be arranged to present a
high impedance at d.c. to v.h.f. frequencies. This will help to prevent oscillation in the bias circuit

and noisy operation. Particular care should be taken to minimise stray capacitances across the
diode. The maximum power supply requirements are 90 V and 150 mA

The frequency is governed by the choice of cavity to which the device is coupled.
The polarity of the device must be strictly observed when applying bias, (see outline drawing).

The output power is normally measured in a coaxial cavity near to centre band frequency.
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Silicon Impatt diode BXY52

6. The heatsink end of the device should be held in a collet or equivalent clamping system to ensure
minimum thermal resistance in the path to the mounting base. This in turn must be coupled to an
adequate heatsink. Alternatively, direc; soldering, using a low melting point solder, or an electrically
conductive single loaded epoxy, such as Epotek H40, may be used.

7. This device may be used as a negative resistance amplifier.

Split copper heatsink

Spacer
/ @ Fixed slug
:[ =] —» To bias Tee
=] and r.f. load
) (500)
M P.TFE. Movable slug
/ insulation
Diode 5501

Coaxial test oscillator cavity
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BXY60

SILICON IMPATT DIODE

A high efficiency silicon Impatt diode for the generation of c.w. power at microwave frequencies.

It conforms to the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operating frequency

Output power, Thg = 35 °C Pout typ.
Operating current typ.
Operating voltage ) typ.

6.0 to 8.0
750
125
120

GHz
mW
mA

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS -

MICROWAVE SEMICONDUCTORS

MECHANICAL DATA
Conforms to SOD-45

+ve
3.12 DS477
|' P " 4
| 10.66
A—< ]0.36
1.80
gnza';_. fe—  1.50
|
A 1
1.62 __of s ?
¢1.53 1.62
1.53
A—4 *~-Heatsink l
0.25max. —% end
x 45°

chamfer A = concentricity tolerance =+0.13

-ve

Devices may be selected to suit customers’ specific
requirements, including alternative packages.

Dimensions in mm
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BXY60

RATINGS

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

Storage temperature range Tstg —b5 to +175 oc

Junction temperature Tj max. 200 oC

Junction to heatsink temperature diff. Tj —Ths 165 oC
.. . 200 — Ths

Total power dissipation (note 1) Piot max, ———— w

Rth j-hs

THERMAL RESISTANCE
Thermal resistance from junction to heatsink Rth j-hs max. 14 oc/w

CHARACTERISTICS (Tpg = 25 °C)

Reverse breakdown voltage min.  typ. max.

IR=1.0mA V(BR)R 85 100 115 \
Reverse current .

VR=70V IR - - 10 A
Total capacitance

V(BR)R=75V Ct - 097 - pF
TYPICAL OSCILLATOR PERFORMANCE
Operating current (note 2) - 126 - mA
Operating voltage — 120 — \%
Frequency (note 3) f 6.0 - 80 GHz
Output power (notes 2, 4, 5 and 6) Pout 650 750 — mw
Efficiency n - 50 -— %
Notes

1. The maximum junction temperature is 200 OC, therefore care must be taken to ensure that
200—-T
hs w,
Rth j-hs
where Pyt = Pin — Pout
Ths = temperature of heatsink at interface with device
Rth j-hs = thermal resistance from junction to heatsink in which device is clamped.

Ptot max. <

2. The bias supply should be current regulated to within 1% and care should be taken to avoid
transient current surges which could cause burn-out. The bias circuit should be arranged to present a
high impedance at d.c. to v.h.f. frequencies. This will help to prevent oscillation in the bias circuit
and noisy operation. Particular care should be taken to minimise stray capacitances across the
diode. The maximum power supply requirements are 140 V and 180 mA.

3. The frequency is governed by the choice of cavity to which the device is coupled.

The polarity of the device must be strictly observed when applying bias, (see outline drawing).
5. The output power is normally measured in a coaxial cavity near to centre band frequency.
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Silicon Impatt diode - BXY60

6. The heatsink end of the device should be held in a collet or equivalent clamping system to ensure
minimum thermal resistance in the path to the mounting base. This in turn must be coupled to an
adequate heatsink. Alternatively, direct soldering, using a low melting point solder, or an electrically
conductive single loaded epoxy, such as Epotek H40, may be used.

7. This device may be used as a negative resistance amplifier.

Split copper heatsink

Spacer
y /Fixed slug
taille ‘:: —» To bias Tee
and r.f. load
L (500)
/ ~ P.T.FE. Movable stug
/ insulation
Diode ossst

Coaxial test oscillator cavity
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BXY60

06220
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Typical output power as a function of d.c. input power

06219
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CXYHA

CXY11B
CXY1C

GUNN EFFECT DEVICES

Gailium arsenide bulk effect devices employing the Gunn effect to produce c.w. oscillations at
microwave frequencies. Each device is encapsulated in a standard microwave package and conforms to
the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operating frequency range f 8.0to 12 GHz
Operating voltage \ typ. 7.0 \%
Total power dissipation, Typ = 70 °C Piot max. 1.0 w
Output power CXY11A Pout min. 50 - mW
CXY11B 10 mW
CXY11C 15 mW

Unless otherwise stated, data is applicable to all types.

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-31
: 2.21
Heatsink ‘4—2‘03—ﬁ
end
858 |
1.
®1.60
1.52 {

N
+ve —ve ¢11:%g

| _T__J___i
A T _ A

!
1,63 0.61 g3
g™ ous™ [* 3

PN
So

L‘—%gg — 05769

A=z concentricity tolerance = +0.13

Complete oscillators using these devices are available
Devices may be selected to suit customers’ specific requirements.

~
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CXY11A

CXY11B

CXY11C

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC134)
—— Storage temperature range Tstg —55 to +150 oC
—— Mounting base temperature range Tmb —40 to +70 oc
r— Operating voltage (note 1) \ max. 7.5 \

Operating voltage for less than 1 ms \% max. 9.0 \%

Total power dissipation, Tp,,;, = 70 °C Piot max. 1.0 w

CHARACTERISTICS (T mp, = 25 °C)

min. typ. max.

Bias current, V= 7.0 V (note 1) ldc - 120 150 mA
Operating frequency (note 2) f 8.0 9.5 12 GHz
Output power, V = 7.0 V (note 3)

CXYTA  Poyt 5.0 8.0 — mw

CXY11B 10 12 - mW

CXY11C 15 20 - mwW
A.M. noise to output power ratio {note 4) —-90 —100 - . dB

Notes

1. Bias must be applied in such a way that the mounting base (heatsink end) of the device is always
positive. Reversing the polarity may cause permanent damage. Care should be taken to protect
the device from transients. An 8.2 V voltage regulator diode to shunt the power supply is
recommended for this purpose.

2. The frequency is governed bi/ the choice of cavity to which the device is coupled.

The output power is normally measured in a coaxial cavity at a frequency of 9.5 GHz. Other
centre frequencies may be supplied at 8.5, 10.5 and 11.5 GHz by suffixing the type number e.g.
CXY11B/10.5 specifies a diode giving 10 mW min. at 10.5 GHz. See the table below. Diodes
with these other centre frequencies will not necessarily oscillate over the whole 8 to 12 GHz range.
The bias may be optimized to give maximum output power within the V max. and Piot max.
ratings.

4. A.M. noise is measured in a 1 Hz to 1 kHz bandwidth with the diode mounted in a CL8630
oscillator.

5. Itisimportant to ensure good thermal contact between the device and the mounting base, which
in turn should be coupled to an adequate heatsink.

6.  The power supply should be low impedance, voltage regulated and capable of supplying
approximately 1.5 times the normal current, to initiate oscillation.

Minimum output Test frequency (GHz)
power (mW) 8.5 9.5 10.5 11.5
5 CXY11A/8.5 CXY11A CXY11A/10.5 CXY11A/11.5
10 CXY11B/8.5 CXY11B CXY11B/10.5 CXY11B/11.5
15 CXY11C/8.5 CXY11C CXY11C/10.5 CXY11C/11.5
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CXY14A
CXY14B
CXY14C

GUNN EFFECT DEVICES

Gallium arsenide bulk effect devices employing the Gunn effect to produce c.w. oscillations at
microwave frequencies. Each device is encapsulated in a standard microwave package and conforms to
the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operating frequency range f 12to 18 GHz
Operating voltage \% typ. 7.0 \Y
Total power dissipation, T = 70 °C Piot max. 1.0 w
Output power CXY14A Pout min. 5.0 mw
CXY14B 10 mW
CXY14C 15 mwW

Unless otherwise stated, data is applicable to all types.

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-31

Heatsink l@a——

end .
¢2.08
%t
N
ve —ve 9160

1.52
L T J L
A A
1

—

NN
oN
W —

+

1.63 0.61 @310
4—1.52—> 0L8®™ = 3.00
\__ 2.36 D5769

2.03

Az concentricity tolerance = +0.13

Devices may be selected to suit customers’ specific requirements.
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CXY14A

CXY14B

CXY14C

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC134)
JE— Storage temperature range i Tstg —55to +1560 ©C
. Mounting base temperature range Tmb —40to+70 ©C
o— Operating voltage \% max. 75 V

Operating voltage for less than 1 ms \% max. 90 V

Total power dissipation, Ty = 70 ©C Piot max. 1.0 W

CHARACTERISTICS (T ymp = 25 °C)

min. typ. max.
Bias current, V = 7.0 V (note 1) ldc - 120 145 mA
Operating frequency (note 2) f 12 14 18 GHz
Output power, V = 7.0 V (note 3) CXY14A Pout 5.0 8.0 - mWw
CXY14B 10 12 - mw
CXY14C 15 20 - mw

Notes

1. Bias must be applied in such a way that the mounting base (heatsink end) of the device is always
positive. Reversing the polarity may cause permanent damage. Care should be taken to protect the
device from transients. An 8.2 V voltage regulator diode to shunt the power supply is recommended
for this purpose.

2. The frequency is governed by the choice of cavity to which the device is coupled.

3. The output power is normally measured in a coaxial cavity at approximately centre-band frequency.
The bias may be optimized to give maximum output power within the V max. and Pyt max.
ratings.

4. Itis important to ensure good thermal contact between the device and the mounting base, which
in turn should be coupled to an adequate heatsink.

5. The power supply should be low impedance, voltage regulated and capable of supplying approx-
imately 1.5 times the normal current, to initiate oscillation.
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CXY19

GUNN EFFECT DEVICE

Gallium arsenide bulk effect device employing the Gunn effect to produce c.w. oscillations at
microwave frequencies. Each device is encapsulated in a standard microwave package and conforms to
the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operating frequency range f 8.0to 12 GHz
Operating voltage (note 2) \Y 8.0to 12 \%
Total power dissipation, Tpyp = 70 °C Piot max. 6.0 w
Output power, f= 9.6 GHz Pout min. 100 mW

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-31

Heatsink e 221 —
end 2.03
2138
s
N
- 1.60
ve +ve ”1.5;
J i
A T Ta
1,63 0.61 p3.10
4—-1 5 2—. 048™ [* 3.00

s %83 — 05772

A=z concentricity tolerance = +0.13

All dimensions in mm

Devices may be selected to suit customers’ specific

requirements.
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CXY19

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Storage temperature range Tstg —b5 to +150 oc
Mounting base temperature range Tmb —40 to +70 oC
Operating voltage (note 1) \ max. 12 \%
Operating voltage for less than 1 ms \% max. 14 \%
Total power dissipation, T, = 70 0C Piot max. 6.0 w
CHARACTERISTICS (Tymp = 25 °C)

min. typ. max.
Bias current (notes 1 and 2) ldc - 450 750 mA
Threshold current - - 1.0 A
Operating frequency (note 3) f 8.0 9.5 12 GHz
Output power (note 2) Pout 100 150 - mwW

Notes

1.

Bias must be applied in such a way that the mounting base (heatsink end) of the device is always
negative. Reversing the polarity may cause permanent damage. Care should be taken to protect
the device from transients.

Each device is measured for maximum output power at 9.5 GHz in a coaxial test cavity. The bias
is optimized for this maximum within the V max. and Py max. ratings. The operating voltage
and corresponding current are quoted for this condition on a test record supplied with each device.
The frequency is governed by the choice of cavity to which the device is coupled.

The heatsink end of the device should be held in a collet or equivalent clamping system to ensure
minimum thermal resistance in the path to the mounting base. This in turn must be coupled to an
adequate heatsink. Alternatively, direct soldering, using a low melting point solder, or an
electrically conductive single loaded epoxy, such as Epotek H40, may be used.

The power supply should be low impedance, voltage regulated and capable of supplying
approximately 1.5 times the normal current, to initiate oscillation.
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CXY19A

GUNN EFFECT DEVICE

Gallium arsenide bulk effect device employing the Gunn effect to prduce c.w. oscillations at
microwave frequencies. Each device is encapsulated in a standard microwave package and conforms to
the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operating frequency range f 8.0to 12 GHz
Operating voltage (note 2) \Y 8.0to 12 \Y,
Total power dissipation, Tip = 70 °C Piot max. 6.0 w
Output power, f=9.5 GHz Pout min. 200 mW

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-31

Heatsink |-— 5-
end

#:58 |
o5

NN
onN
@ —

~
~ve +ve @}%g
J v
A T Ta
1.63 o.sx" g3.0
!‘—1.52" 0.48 3.00
L__ 2.36 05772

2.03

Az concentricity tolerance = +0.13

Devices may be selected to suit customers’ specific

requirements.
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CXY19A

RATINGS

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

Storage temperature range

Mounting base temperature range
Operating voltage (note 1)

Operating voltage for less than 1 ms
Total power dissipation, Ty, = 70 °C

CHARACTERISTICS (T4, = 25 °C)

Bias current (notes 1 and 2)
Threshold current

Operating frequency (note 3)
Output power (note 2)

Notes

Tstg

f

Pout

max.
max.
max.

min.

8.0
200

—55 to +150
—40 to +70
12

14

6.0

typ. max.
450 750
- 1.0
9.5 12
250 -

oc
oc

<

mA
A
GHz
mwW

1. Bias must be applied in such a way that the mounting base (heatsink end) of the device is always

negative. Reversing the polarity may cause permanent dama

the device from transients.

ge. Care should be taken to protect

2. Each device is measured for maximum output power at 9.5 GHz in a coaxial test cavity. The bias
is optimized for this maximum within the V max. and Piot max. ratings. The operating voltage
and corresponding current are quoted for this condition on a test record supplied with each device.

3. The frequency is governed by the choice of cavity to which the device is coupled.

4. The heatsink end of the device should be held in a collet or e
minimum thermal resistance in the path to the mountin

adequate heatsink. Alternatively, direct soldering,

electrically conductive single loaded epoxy,

5. The power supply should be low impedance, voltage regulated and capable of supplying

approximately 1.5 times the normal current, to initiate oscillation.

quivalent clampling system to ensure
g base. This in turn must be coupled to an
using a low melting point solder, or an

such as Epotek H40, may be used.
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CXY19B

GUNN EFFECT DEVICE

Gallium arsenide bulk effect n+ sandwich device employing the Gunn effect to produce c.w. oscillations
at microwave frequencies. Each device is encapsulated in a standard microwave package and conforms

to the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operating frequency range f 8.0to 12 GHz
Operating voltage (note 2) \% 8.0to0 12 \%
Total power dissipation, Typ = 70 °C Piot max. 7.5 W
Output power, f=9.5 GHz Pout min. 300 mwW .
This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm

Conforms to SOD-31

Heatsink e
/ end
Q)ZAOB

S —

NN
onN
=

_ ' 1.60
ve +ve @127

LTTA— ; I g i

1.63 0.61 @310
152 0ig™ e 3.00
lg— 2-36 __ g 05772

2.03

Az concentricity tolerance = +0.13

Devices may be selected to suit customers’ specific
requirements.
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CXY19B

RATINGS

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

Storage temperature range Tstg —55 to +150 oc
Mounting base temperature range Tmb —40 to +70 - ocC
Operating voltage (note 1) Y max. 12 \Y

Operating voltage for less than 1 ms \% max. 14 \%

Total power dissipation, Ty, =70 °C Ptot max. 7.5 w

CHARACTERISTICS (T, = 25 °C)

min. typ. max.
Bias current (notes 1 and 2) lde - 650 950 mA
Threshold current - - 1.2 A
Operating frequency (note 3) f 8.0 9.5 12 GHz
Output power (note 2) Pout 300 325 - mW

Notes

1. Bias must be applied in such a way that the mounting base (heatsink end) of the device is always
negative. Reversing the polarity may cause permanent damage. Care should be taken to protect
the device from transients.

2. Each device is measured for maximum output power at 9.5 GHz in a coaxial test cavity. The bias
is optimized for this maximum within the V max. and Piot max. ratings. The operating voltage
and corresponding current are quoted for this condition on a test record supplied with each device.

3. The frequency is governed by the choice of cavity to which the device is coupled.

4. The heatsink end of the device should be held in a collect or equivalent clampling system to ensure
maximum thermal resistance in the path to the mounting base. This in turn must be coupled to an
adequate heatsink. Alternatively, direct soldering, using a low melting point solder, or an
electrically conductive single loaded epoxy, such as Epotek H40, may be used.

5. The power supply should be low impedance, voltage regulated and capable of supplying
approximately 1.5 times the normal current, to initiate oscillation.
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CXYy21

GUNN EFFECT DEVICE

Gallium arsenide bulk effect device employing the Gunn effect to produce c.w. oscillations at
microwave frequencies. Each device is encapsulated in a standard microwave package and conforms to
the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operating frequency range f 8.0to 12 GHz
Operating voltage \% typ. 8.0 \%
Total power dissipation, Ty = 70 °C Piot max. 2.5 w
Output power, f=9.5 GHz Pout typ. 50 mwW

This data must be read in conjunction with GENERAL SAFERY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-31

Heatsink |e—
end

60 ﬁ'gg
1. .
2152 4 o

NN
oN
G —

Y 1
_ 1.60
+ve ve ¢1.52
D, L
A ¥ 1a

1.63 0.61.’1 @310

1.52‘. 048 les— 3.00
2.36 D 5769

=503 ™

A= concentricity tolerance = +0.13

Devices may be selected te suit customers’ specific
requirements.
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CXY21

i

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC134)

Storage temperature range Tstg —55 to +150 oc
Mounting base temperature range Tmb —40 to +70 oC
Operating voltage (note 1) \% max. 10 Y
Operating voltage for less than 1 ms \% max. 12 \%
Total power dissipation, T,,,, = 70 °C Piot max. 2.5 w

CHARACTERISTICS (Tymp = 25 °C)

min. typ. max.
Bias current, V=9.5V lde - 210 265 mA
Operating frequency (note 2) f 8.0 - 12 GHz
Output power (note 3) Pout 40 50 - mW
Notes
1. The heatsink end is positive. Bias must be applied in such a way that the mounting base (heatsink

end) of the device is always positive. Reversal of the polarity will cause permanent damage. Care
should be taken to protect the device from transients. An 11 V voltage regulator diode to shunt
the power supply is recommended for this purpose.

The frequency is governed by the choice of cavity to which the device is coupled.

The output power is normally measured in a coaxial cavity at approximately centre-band
frequency. The bias may be optimized to give maximum output power within the limits of V max.
and Pyt max.

The heatsink end of the device should be held in a collet or similar clamping system to ensure
minimum thermal resistance in the path to the mounting base. This in turn must be coupled to
an adequate heatsink. Alternatively, direct soldering, using a low melting point solder, or an
electrically conductive single loaded epoxy, such as Epotek H40, may be used.

The power supply should be low impedance, voltage regulated and be capable of supplying 1.5
times the normal current, to initiate oscillation.
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CXY24A
CXY24B

GUNN EFFECT DEVICES

Gallium arsenide bulk effect devices employing the Gunn effect to produce c.w. oscillations at
microwave frequencies. They are encapsulated in metal-ceramic packages suitable for mounting in
various types of cavity. The device will oscillate in Q-band (Ka-band), the actual frequency being
determined by the type of cavity.

QUICK REFERENCE DATA

Operating frequency range f 30 to 38 GH:
Operating voltage \'% typ. 3.5 \
Operating current | typ. 0.8 A
Output power, f=34 GHz CXY24A Pout min. 25 mW
CXY?24B 50 mW

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA ) Dimensions in mm
Conforms to MO-75

Preferred area
of contact
Avoid pressure
in this area

Top cap positive 3095

oo
PNl

o=
Ko

T

320
3.00
‘ ] 0.81
/ ¥
Heatsink end 822
negative 08191

Devices may be selected to suit customers’ specific
requirements.
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CXY24A

CXY24B
RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC134)
[ Storage temperature range Tstg —55 to +150 oc
—— Operational stud temperature (note 1) Tstud max. 70 oC
— Transient supply voltage (note 2) - max. 6.0 \
Continuous supply voltage \ max. note 3
Input power (note 3) Pin max. 4.0 w

CHARACTERISTICS (T4mp = 25 °C)

min. typ. max.
Operating voltage (notes 2 and 3) \ - 3.5 5.0 \Y
Operating current (note 4) lde - 0.8 1.1 A
Threshold current — - 1.6 A
Operating frequency (note 5) f 30 34 38 GHz
Output power (note 6) CXY24A Pout 25 30 - mwW
CXY24B 50 60 - mW

Notes

1.
2.

Good thermal conductivity is essential between the heatsink end of the device and the cavity.

Bias must be applied in such a way that the heatsink end of the device is always negative.
Reversing the polarity may cause permanent damage. Care should be taken to protect the device
against transient voltages.

Each device is supplied with a maximum supply voltage recommendation for continuous
operation, within the limits of operating voltage and input power specified above.

The power supply should be low impedance, voltage regulated and capable of supplying current in
excess of the threshold current.

The frequency is governed by the choice of cavity to which the device is coupled.

Output power is normally measured in a waveguide cavity at a frequency of 34 GHz, at a voltage
not exceeding the maximum recommended supply voltage {note 2) and at a stud temperature of
250C.
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MIXER AND DETECTOR
DIODES






BAS22 to 25
2-BAS22 to 25

MICROWAVE MIXER/DETECTOR DIODES

Silicon Schottky barrier beam-lead diodes for use as low noise mixer or low level detector in hybrid

integrated circuits.

The production process ensures exceptionally uniform characteristics and very low parasitic

capacitance.

Matched pairs are available as 2-BAS22, 2-BAS23, 2-BAS24 and 2-BAS25. These are produced as

adjacent pairs on the wafer, to ensure very accurate matching.
QUICK REFERENCE DATA

Frequency range f 1t0 18 GHz
Noise figure No typ. 5.7 dB
Tangential sensitivity Sts typ. —55 dBm
This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in um

Fig.1

825
k
F |
o G
¥ —
300 \ 250 —»' ‘«—— 210 —»)
v
50 ¥ [ W}
* f 7285447

(1) Identification
one notch = BAS22

two notches = BAS23
three notches = BAS24
four notches = BAS25

The maximum lead pulling forces should not exceed 20 mN

T
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BAS22 to 25
2-BAS22 to 25

RATINGS

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

Continuous reverse voltage BAS22 VR max. 3.5
BAS23 1025 VR max. 4.0
Non-repetitive peak forward current (t < 1s) IESM max. 150
Storage temperature Tstq —65 to +150
Junction temperature Tj max. 150
Soldering temperature (tg)q < 10's) Tsid max. 230
CHARACTERISTICS
Tamb = 25°C BAS22 | BAS23 | BAS24 |BAS25
Reverse breakdown voltage V(BR)R > 3.5 4.0 4.0 4.0
Igr =10 A
Forward voltage Vg < 0.55 0.50 0.50 0.50
IE=1mA
—® Total capacitance (note 1) c > 0.08 0.12 0.16 0.24
VR=0.5V;f=1MHz ot < 012 0.16 020 | 032
Parasitic capacitance Cp typ. 0.03 0.04 0.05 0.07
Series resistance rs typ. 12 8 6 4.5
Lead inductance Lg typ. 0.1 0.1 0.1 0.1
Frequency range f 1to 18
Noise figure (note 2) No typ. 5.7
Intermediate frequency impedance Zif 200 to 400
Tangential sensitivity (note 3) Sts typ. —55
Notes

1. The two devices of a matched pair have a capacitance diffebrence < 0.01 pF.

2. S.S.B. operation, measured at 9.375 GHz, local oscillator power 1 mW including N

fif = 30 MHz.

3. Measured at 9.375 GHz with 2 MHz video bandwidth and 50 uA forward bias current.

if=1.5dB,

\%
\

mA
ocC
ocC
oC

pF
pF
pF

nH

GHz
dB

dBm
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BAS22 to 25
Microwave mixer/detector diodes 2-BAS22 to 25

HANDLING INSTRUCTIONS

The beam lead diodes require careful and considerate handling during inspection, testing, and assembly
so that they will not be mechanically or electrically damaged. The diodes are very small.

Magnification is necessary to view them inside the shipping container.

The diodes are shipped in a flat, plastic container. The inside bottom surface of the container is coated
with a thin layer of silicone to which the diodes adhere. They are covered with anti-static silk. A
vacuum pickup is recommended for removing them from the container. This should be done under
20 x magnification for accurate positioning of the tip on the die

A beam lead diode can be destroyed electrically by a static discharge through the diode. Hence, they
must be handled so that static discharges cannot occur.

If a vacuum pickup is not used, it is recommended that a wooden toothpick or sharpened Q-tip dipped
in alcohol be used as a handling probe. A diode will adhere to the end of the wooden probe without
danger of mechanically or electrically damaging the diode. It can then be placed where required.

BONDING RECOMMENDATIONS

Beam lead devices are silicon chips with coplanar plated gold tabs that extend parallel to the top surface
of the chip. The leads are mounted by thermocompression bonding to the substrate metallization. The
bonding is accomplished by placing the device face down with the tabs resting flat on the pad area and
using heated wedge (and/or substrate) or parallel-gap (spot-welding) techniques.

The heated wedge may be continuously heated, as in most standard equipment, or it may be pulse
resistance heated where a high current, short duration pulse is used to raise the wedge to the required
temperature. In the spot-welding operation, current is passed through the substrate metallization and
the device lead. Most of the heat is generated at the interface between the two, where the bond is
formed.

The major advantage of pulse heating is that it generates only localized heating in the vicinity of the
bond. The electrodes (or wedge) can be placed on the device lead while the bond area is cold, and
maintain a constant force through the heating and cooling cycle.

OPERATING NOTES

Care must be taken when making measurements that the precautions described in the operating notes
are observed and that test equipment does not introduce transients.

1. The diode has a low junction capacitance and may be damaged by transients of very short
duration. It is therefore recommended that soldering irons are isolated from the mains supply
when making soldered connections to the diode.

2. Precautions similar to those required for CMOS devices are necessary namely:
(a) Earthed wrist straps should be worn.
(b) Table tops or other working surfaces should be conductive and earthed.
(c) Anti-static clothing should be worn.

(d) To prevent the development of damaging transient voltages, the device should not be inserted
or removed from the user’s circuit with the d.c. power applied.

September 1982 3



BAS22 to 25
2-BAS22 to 25

BAS22; 2-BAS22

Ty ues; self bias.
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BAS24; 2-BAS24

BAS22 to 25
Microwave mixer/detector diodes 2-BAS22 to 25
X
// - \
\

Fig.4 Admittance characteristics
Typical values; self bias.

BAS25; 2-BAS25
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BAS46

X-BAND MIXER/DETECTOR DIODE

Silicon Schottky barrier diode in DO-23 outline specially designed for use in Doppler radar systems

and intruder alarms where low 1/f noise and high sensitivity are required. May be used for both mixer
and detector applications. This device is a direct replacement for the BAV46 and has an all-bonded
structure capable of withstanding higher shock levels and wide temperature excursions during operation
and storage.

QUICK REFERENCE DATA

Mixer mode
Voltage output for —90 dBm input power at X-band typ. 40 uV
1/f noise in the bandwidth 1 Hz to 1 kHz from carrier typ. 1.0 uV

Detector mode
Tangential sensitivity in bandwidth 0 to 2 MHz typ. —55 dBm

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA —»|p 2384 Dimensions in mm <—
Conforms to SOD-48 2.34
Compatible with JEDEC DO-23 & T m
4.82
4.58 p———A
l —’i I‘_— ¢ 5.7 max

20.12
19.46 — le— ¢ 6.09 max

458 f'—“‘— A
! l . U A = concentricity

tolerance = + 0.2

o 2.38|
2.34 D8665/A

Terminal identification: diode symbol indicates polarity
Accessory: collet type 56321 (see page 4) converts BAS46 to JEDEC DO-22 outline.

w January 1982 1



BAS46

’ RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Storage temperature range Tstg —-b51t0+125 OC
Ambient temperature range for operation Tamb —b5to+125 OC
_Reverse voltage VR max. 2 Vv
Forward current Ig max. 10 mA

CHARACTERISTICS (T,mp, = 25 °C)

Forward voltage at g = 1 mA VE typ. 05 Vv

Reverse currentat Vg =2 V IR max. 2 WA

Mixer mode

Voltage output at X-band (notes 1 and 2) Vo min. 15  wV
Vo typ. 40  uv

1/4 noise (note 3) N typ. 1.0 v
N max. 20  wv

Detector mode

Tangential sensitivity (note 4) Sts min. —-52 dBm

Sts typ. =56 dBm
Video impedance (note 5) Zy typ. 850 Q
Notes

1. Mixer operated with d.c. bias of 35 yA and r.f. bias of —18 dBm, giving a total bias of 42 uA.
2. Measurement made using CL8960 doppler radar module, output power 10 m\W (typ.). The
input power to the mixer of —90 dBm is a signal 100 dB down on the output power from a typical
CL8960 with signal + noise at 18 dB (min.)
noise

A return signal, 100 dB down on radiated power, is equivalent to that achieved from a man target
of radar cross-section 1.0 m? at a range of 15 m when operating the CL8960 with a 5 dB antenna.

3. Other encapsulations may be made available on request.
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X-band mixer/detector diode

BAS46

Measurement circuit:

+7V
[o]
[ R1
100k2  measurement amplifier
| bandwidth 1Hz to 1kH:
b Z;n > 100k
3
C1
a.f. terminal .__'
10nF BAS46 in R2
CL8960 10k
2 x
BA317
2 \ 4 O
D8674

N.B. a) The current Iy, should be approximately 35 uA with the Gunn device disconnected and
approximately 42 uA with the Gunn device operational and the antenna operating into
free space, using the mounting recommended in the CL.8960 data.

b) The coupling capacitor Cq should have a small impedance compared with Zj,. See

measurement circuit above.

3. Noise measured in the bandwidth 1 Hz to 1 kHz from carrier with a d.c. bias of 50 uA.
4. Bandwidth 0 to 2 MHz and a forward bias of 50 uA.

5. Measured with a forward bias of 50 uA.
OPERATING NOTES

Care must be taken when making measurements that the precautions described in the operating notes
are observed and that test equipment does not introduce transients.

1. The diode has a low junction capacitance and may be damaged by transients of very short
duration. It is therefore recommended that soldering irons are isolated from the mains supply

when making soldered connections to the diode.

2. Precautions similar to those required for CMOS devices are necessary namely:

(a) Earthed wrist straps should be worn.

(b) Table tops or other working surfaces should be conductive and earthed.

(c) Anti-static clothing should be worn.

(d) To prevent the development of damaging transient voltages, the device should not be inserted
or removed from the user’s circuit with the d.c. power applied.

3. Itis recommended that the user incorporates a diode protection circuit. A suitable circuit consists
of two BA317 diodes connected in parallel but with one diode reversed, together with a parallel
10 nF capacitor. This circuit should be connected in close proximity to the diode terminals and
has been found to afford a suitable degree of protection.

4. A d.c. bias level of at least 30 uA must be maintained to ensure adequate mixer performance.
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BAS46

COLLET 56321

Dimensions in mm

6.35
6.25

— ||

6.35
—
g6.25

SR

D3145
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X-band mixer/detector diode

BAS46

08239

60
Tangential
sensitivity
(-dBm)
55 A
50 A
45 A
/
40
/ Measured at 10.68 GHz
7 2MHz video bandwidth
35
),
/
30 /
0 10 20 30 40 50 60 70 80 90
D.C. forward bias (pA)
Typical tangential sensitivity as a function of d.c. forward bias.
D3147
5
Video
impedance
(0) 2 \\
103 \
\\
7 N
5
N
2 \\
\\
N
10?
7
5
2
10
10 102 10° 10 105

D.C. forward bias (pA)

Typical video impedance as a function of d.c. forward bias
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BAT10

MICROWAVE MIXER/DETECTOR DIODE

Silicon Schottky barrier diode for use as a low level detector or as a low noise mixer at microwave
frequencies. The diode is plastic encapsulated with ribbon leads suitable for mounting in stripline
circuitry and conforms to the environmental requirements of BS9300 where applicable. Available

as a matched pair 2/BAT10 M.

QUICK REFERENCE DATA

Frequency range
Mixer:

Noise figure in X-band

Detector:

Tangential sensitivity in X-band with 100 uA bias

Current sensitivity in X-band with 50 uA bias

1to 12 GHz
typ. 7.0 dB
typ. —~50 dBm
typ 5.0 HA/uW

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —

MICROWAVE SEMICONDUCTORS

MECHANICAL DATA

Conforms to MO-28

{

4 0.4

1.10 '1_

(=
-

I -

| Reference plane

for r.f. admittance

D3108

Dimensions in mm «—
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BAT10

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

Storage temperature range —b5 to +150
Ambient temperature range —55 to +150
Peak pulsed r.f. input power at 9.375 GHz, 0.5 us pulse length max. 1.0
Burn out (multiple r.f. spike, AN, = 1 dB) max. 20
0.2
CHARACTERISTICS (Tymp = 25 °C)
Mixer typ. max.
Noise figure (note 1) No 7.0 7.5
Voltage standing wave ratio (note 2) V.S.W.T. - 2:1
Intermediate frequency impedance (note 3) Zif — 500
Detector
Tangential sensitivity (note 4) Sts —50 _
Current sensitivity (note 5) Si 5.0 -
Voltage standing wave ratio (note 6) V.S.W.T. - 5:1
Video impedance (note 7) Z, 600 -
Noise 1/f 12 17

Notes

1.

Measured in a 50 £2 test mount at f = 9.375 GHz, rectified current = 2.0 mA,
load resistance = 20 €2, i.f. = 45 MHz and i.f. noise figure = 1.5 dB. BS9300.

Measured with respect to 50 2 at f = 9.375 GHz, rectified current = 2.0 mA
and load resistance = 10 . BS9300.

Measured in a 50 §2 test mount at f = 9.375 GHz, rectified current = 2.0 mA,
load resistance = 20 £2 and i.f. = 45 MHz. BS9300.

Measured at f = 9.375 GHz with 2.0 MHz bandwidth and 100 uA bias.
Measured at f = 9.375 GHz at an input power of 1.0 uW and 50 uA bias.

ocC
ocC

nd
erg

dB

dBm
UA/uW

dB

Measured with respect to 50 § at f = 9.375 GHz, 100 uA bias and c.w. input less than 2.0 uW.

BS9300.
D.C. measurement with 1.0 mV max. and 50 uA bias.

Other encapsulations may be made available on request.
Matched pairs of diodes are available to customer specifications.
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Microwave mixer/detector diode BAT10

D8568

No
Noise figure
(dB) f=9.375 GHz
7.4 i.f.=45 MHz
Ni¢=1.5dB
7.2 /
\ ,
\\ /
/
7.0 \ /
\ /
6.8 e ]
6.6
1 1.5 20 25 3.0 35 4.0
Rectified current 1, (mA)
Typical noise figure as a function of rectified current (as a mixer)
D6570
450 TTTTT
\\ .= 45MHz
LFE
impedance
Zis
) NG
400 A
N
AN
350
M
™ S,
300
0 1.0 2.0 30

L0
Rectified current Ig (mA)

Typical i.f. impedance as a function of rectified current (as a mixer)
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BAT10

D657’

Local
oscillator
power

(mW)

50 f=9.375 GHz

4.0

AN

3.0

20

0 1.0 20 30 40
Rectified current I (mA)

Typical local oscillator power as a function of rectified current (as a mixer)
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Microwave mixer/detector diode BAT10
D6572
Sts NEEERAEEEEREEN
Tangential T T T T TTT T IPTTY
sensitivity $=9.375 GHz
(dBml Video bandwidth = O to 2 MHz

=45

50

100

150

200

D.C.forward bias (uA)

Typical tangential sensitivity as a function of d.c. forward bias current (as a detector)

Zy
Video

D6S73

L

Q)

1500

1000

500

200

250 300
D.C. forward bias (pA)

Typical video impedance as a function of d.c. forward bias current (as a detector)
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BAT10

00t
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Typical admittance as a function of frequency
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BATH

MICROWAVE MIXER DIODE

Silicon Schottky barrier low noise mixer diode mounted in a L.1.D. type envelope. Primarily intended
for hybrid integrated circuit applications in X-band. It conforms to the environmental requirements of
BS9300 where applicable. Available as a matched pair 2/BAT11M.

QUICK REFERENCE DATA

Frequency range up to 12 GHz
Noise figure in X-band typ. 6.5 dB

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to MO-27

1.98 ‘
1.83
—0.31min —»I (r)ﬁizna ‘_C
Contact ontact
fac:s(.: \\\I‘L_— .t faces
I I 0.89
l I 0.74
| }
|
:===' 0.35nom
l '

|< D751

Contact faces are gold plated, 5 um over 1.27 um of nickel.

THHN
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BAT1

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

Storage temperature range Tstg —55 to +150 oc
Ambient temperature range Tamb —55 to +150 oc
Burn-out (r.f. spike) max. 20 nJ

0.2 erg
Burn-out (multiple d.c. spike) max. 30 nd

CHARACTERISTICS (Tamp = 25 °C)

min. typ. max.
Dynamic
Noise figure (note 1) No — 6.5 7.0 dB
Voltage standing wave ratio V.S.W.I. - - 2:1
Intermediate frequency impedance (note 3) Zif 280 320 380 Q
Operating frequency range f - - 12 GHz
Notes
1. Measured at 9.375 GHz + 0.1 GHz, 1.5 mA rectified current, R| = 15 . Ny includes Nj¢ = 1.5 dB

with 45 MHz intermediate frequency. BS9300, method 1406.

2. Measured at 9.375 GHz + 0.1 GHz, 1.5 mA rectified current, R = 15 . BS9300, method 1409.

3. Measured at 9.375 GHz + 0.1 GHz, 1.5 mA rectified current, R|_= 15 Q, intermediate frequency
45 MHz.BS9300 method 1405,

4. Maximum out of balance for a matched pair:

a) 0.1 mA rectified current.
b) R.F. admittance 1.5:1 with other diode normalized to 50 2.

5. The diode may be mounted on microstrip, using conventional thermocompression or micro-gap
bonding techniques. Alternatively, the application of a single loaded epoxy, such as Epotek H40,
may be used, followed by polymerisation at 150 ©C for 15 minutes. The force applied to the L.I.D.
must not exceed 147 mN (15 gf).

6. Devices may be specially selected with the r.f. impedance measured at a customer’s specific
frequency in the range 8.4 to 12 GHz.

7. Other encapsulations may be made available on request.

8. The diode is available, on request, with a protective coating of gel around the mechanically sensitive

part of the device.
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Microwave mixer diode

BATN

D5855

(o]

06 Ve (V)

20

30

40
Ir
5O(pA)

2 1 VR(V)

Typical d.c. characteristic
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BAT1
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BAT 38

MICROWAVE MIXER DIODE

Subminiature silicon Schottky barrier mixer diode for use at Q-band (Ka-band) frequencies. Where
applicable, this device conforms to the environmental requirements of BS9300. It can be supplied to ~<—

NATO stock No. 5691-99-038-0540.
QUICK REFERENCE DATA

Frequency range 26 to 40 GHz
Noise figure typ. 8.6 dB

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-42

@2.51
max

wo

le— 1
a—

818

4 1
1.17 1.22 1.7 1.22 1.

D2527a
AA = concentricity tolerance =% 0.15

The cathode (positive) is marked red.
The cathode indicates the electrode which becomes positive in an a.c. rectifier circuit.

T
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BAT 38

RATINGS

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

Burn-out
R.F. spike
Peak pulse power (tp = 0.2 us)

max. 0.04
max. 0.5

The devices are 100% burn-out screened to the above specifications at 34 GHz.

Temperature
Storage temperature Tstg —55 to +100
Ambient temperature Tamb —55 to +100
— CHARACTERISTICS Tamp =25 °C
Reverse current (Vg = 0.5 V) IR max. 2.0
Forward current (Vg = 0.5 V) Ig min. 2.0
Overall noise figure
= 34.86 GHz, rectified current = 0.5 mA typ. 8.5
Ng includes Njf of 1.5 dB. BS9300, method 1406 No max. 10
Conversion loss Le typ. 5.5
Noise temperature ratio
I.F. =45 MHz . N, 1.6:1
— Voltage standing wave ratio *
f = 34.86 GHz, rectified current = 0.5 mA typ. 1.4:1
Ry =15 £. BS9300, method 1409 V-SW.T max. 2.0:1
Intermediate frequency impedance
f=34.86 GHz, rectified current = 0.5 mA typ. 900
RL =15, i.f. = 45 MHz. BS8300, method 1405 Zif 700 to 1100
Operating frequency range f 26 to 40

MATCHED PAIRS

The diodes can be supplied in matched
matched to +10% on rectified current a

* Standard test holder.

pairs under the type number 2/BAT38M. The diodes are
nd within 150 £ i.f. impedance.

erg

oc
oc

HA
mA

dB

- dB

GHz
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Microwave mixer diode BAT 38

- D6216
<

£

=l Rioaq = 2500
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Fig.2 Typical rectified current as a function of local oscillator power at 34.86 GHz
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Fig.3 Typical overall noise figure as a function of local oscillator power at 34.86 GHz
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BAT39

MICROWAVE MIXER DIODE

Subminiature silicon reversible Schottky barrier diode primarily intended for low noise mixer
applications in X-band. It is intended as a retrofit for AAY39 and CV7762. Available as a matched
pair as 2/BAT39M. Can be supplied to NATO stock No. 5961-99-037-5207.

QUICK REFERENCE DATA

Operating frequency range 1.0to 18 GHz
Noise figure at X-band typ. 6.0 dB

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm

Conforms to SOD-42
@ 2 .Sg @2.51

8188 b |
|

—
> —4
> —4

f !

1.42 1.32 1.8 1.32 1.42 .
‘ 1.17 122 1.7 .22 117
X 7.6
6.65
XX = reference plane All dimensions in mm D2527a

AA = concentricity tolerance =7 0.15

Terminal identification:

The BAT39 is colour coded as follows:

That is: the positive end (cathode) is marked red and the negative end (anode) is marked blue.

The positive end indicates the electrode which becomes positive in an a.c. rectifier circuit.
ACCESSORIES

WG16 holders to fit these diodes are available in the U.K. from Marconi Instruments Ltd., (Sanders

Division), Gunnels Wood Road, Stevenage, Herts.
\ (January 1982



BAT39

RATINGS

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

Temperature

Storage temperature range Tstg -55 to +100 oc
Ambient temperature range Tamb —55 to +100 oc

Burn-out (f = 9.375 GHz)
Multiple d.c. spike max. 0.1 erg
Multiple r.f. spike (spike width at half peak power = 2 us) max. 0.05 erg

Peak pulse power
f=9.375 GHz, tp = 1.0 us max. 0.5 w

CHARACTERISTICS (Tymp = 25 °C)
min.  typ. max.

Reverse current Vg =0.5 V IR - - 2.0 uA
Forward current Vg =0.5 V IE - 7.0 - mA

Overall noise figure
f=9.375 GHz, R|_= 15 Q, rectified current = 1.0 mA,
Ng includes Njs = 1.5 dB. BS9300, method 1406 No 556 6.0 65 dB

Conversion loss L¢ - 4.2 - dB

Noise temperature ratio
I.F. = 45 MHz. BS9300, method 1407 Ny - 1.1 —

Voltage standing wave ratio
f=09.375 GHz, R|_= 15 Q, rectified current = 1.0 mA.

BS9300, method 1409
Measured in standard test holder V.S.W.T. - 1.4:1:20:1

Intermediate frequency impedance
f=9.375 GHz, R =15 Q, rectified current = 1.0 mA.
BS9300, method 1405 Zif 250 - 450 Q

Operating frequency range f 1.0 — 18 GHz

OPERATING NOTE

Optimum performance is obtained when the local oscillator drive is adjusted to give a diode rectified
current of 1.0 mA and the ioad resistance is restricted to 100 £ max.

NOTE '
Matched pairs of diodes are available to customer specifications.
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Microwave mixer diode

APPLICATION INFORMATION

Mixer performance at other than Test Radio Frequency
Measured overall noise figure

f=16.5 GHz, Njs= 1.5 dB, i.f. =45 MHz

f= 3.0 GHz, Nj=1.5dB, i.f. =45 MHz

f= 9.5 GHz, i.f. =3.0 kHz

Signal/flicker noise at 9.5 GHz
Measured at 2.0 kHz from carrier in a 70 Hz bandwidth

Detector performance

Tangential sensitivity at 9.375 GHz,
1 kHz to 1 MHz video bandwidth,
Ig (bias) = 50 uA (BS9300/1411)

A.C. video impedance
Ig (bias) = 50 uA (BS9300/1403)

typ.
typ.
typ.

typ.

typ.

typ.

BAT39

131

800

dB

dBm
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BAT39

D7396 .

6.0

5.0

Oscillator power (mW)

40

3.0

1.0

0 10 20 30 40
Rectified current I  (mA) -

Typical rectified current as a function of local oscillator power
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Microwave mixer diode BAT39

Noise figure N, (dB)

[l
n

8.0

7.5

7.0

6.5

6.0

5.5

07395

\ /
\

\ /

/
\ )4
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) Vv
10 ' 20 30 Y

Rectified current (mA)

Typical noise figure as a function of rectified current
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BAT39
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Typical r.f. admittance as a function of radio frequency
Admittance with respect of 1/50 mho. Measured in 502 coaxial line.
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BATS0
BAT50R

MICROWAVE MIXER DIODES

Coaxial silicon Schottky barrier diodes for use in pre-tuned X-band low noise mixer circuits. They are -=—
intended for use as low noise retrofits at X-band frequencies for coaxial mixer diodes types AAY50,
AAYS50R etc. The two types have identica! dimensions and characteristics but the polarity is reversed.
Available as a matched pair as 2/BATS50MR. The pair are intended for use in balanced mixer circuits

and conform to the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operating frequency max. 12 GHz
Noise figure typ. 6.2 dB

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm <—
Conforms to MO-74

19.3
18.8
1.39 0.76 6.47
X ™ [Tiis o069 || 6307 ] Note )
A7777227
o
. o pp— . . 3.10 7.26 8.71
{ 0 __f¢1'27 °300 ®717 “se4
\ rd
Z yH N4
x . 203__} |l— \ Note 2
1.91
9.52 | 1.27
%9277 102> Mo017
Terminal identification
BAT50 Pin cathode BATS0R  Pin anode
Body (red spot) anode Body (green spot) cathode

ACCESSORIES

Holders to fit these coaxial diodes are available in the U.K. from Marconi Instruments (Sanders
Division) Gunnels Wood Rd., Stevenage, Herts.

Note 1 The device is designed to make contact on this open face.
Note 2 Cone tapers to a radius of 0.13 mm nominal.
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BATSC
BAT50R

RATINGS

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

Temperature
Storage temperature range
Ambient temperature range

Burn-out
R.F. spike
Peak pulse power (tp =0.5 us)

CHARACTERISTICS (Tamp = 25 °C)

—= Reversecurrent (VR =05V)
— Forward current (VE=0.5V)
Overall noise figure (note 1)

f =9.375 GHz, rectified current = 1.0 mA,

RL = 15 £, Ng includes Nif = 1.5 dB

Conversion loss

Noise temperature ratio
I.F. =45 MHz

— Voltage standing wave ratio (notes 1 and 2)
f=9375 + 10% MHz, rectified current 1.0 mA

RL =15 &, Ny includes Njs= 1.5 dB

Intermediate frequency impedance

Operating frequency range

Notes

1. Measured in standard holder (K1007, Issue 3, Section 8B3.3.1/2).

2. The nominal rectifier admittance at a plane 7.01 mm inside the body from the open end is

R

83.5

350

mho

Tstg
Tamb

V.S.w.r.

max.

max.

max.

min,

typ.
max.

typ.
max.

min.
max.

max.

~55 to +100
—55 to +100

0.2
1.0

2.0
2.0

6.2
6.8

4.4

1.1:1

N =
o
=

300
500

oc
oc

erg

MA
mA

dB

dB

o0

GHz

2 January 1982W (



BATS0
BATS0R

OPERATING NOTE

These devices will exhibit their inherent improved noise figure performance over the frequency range
1.0 to 12 GHz, but are not recommended for use as direct replacements in pre-tuned mounts designed

for the AAY50 type coaxial diode, at other than X-band frequencies.

APPLICATION INFORMATION

Signal/Flicker noise ratio
f=0.5 GHz. Measured at 2 kHz from carrier

in 70 Hz bandwidth typ.

Detector performance
Tangential sensitivity, f = 9.375 GHz,

video bandwidth = 1.0 MHz, I (bias) =50 pA St typ.
video impedance, If (bias) = 50 uA Zy typ.
NOTE

Matched pairs of diodes are available to customer specifications.

131

-52
800

dB

dBm

w (January 1982






BATS1
BATS1R

MICROWAVE MIXER DIODES

The BAT51 and BAT51R form a reverse pair of mixer diodes for use in balanced mixer circuits at -
J-band (Ku-band). They are of silicon Schottky barrier construction and are intended as retrofits for
AAY51 and AAY51R, (CV7776 and CV7777). They are packaged in the standard coaxial outline for

this band, similar to 1N78 types. The encapsulation is hermetically sealed and cadmium plated. The

diodes conform to the environmental requirements of BS9300 where applicable and are available as a
matched pair as 2/BAT51MR, (CV7778). Can be supplied to NATO stock Nos. 5961-99-037-5472
(BAT51), 5961-99-037-5473 (BAT51R) and 5961-99-037-5474 (2/BAT51MR).

QUICK REFERENCE DATA

Frequency range 1210 18 GHz
Noise figure ) typ. 7.0 dB

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA ) Dimensions in mm
Conforms to SOD-49 T3
Similar to JEDEC DO-37 — 3
1.57 071 |
| Py, —™ 0.15
| i gy
4.80 ' 5.59
s ; | P io*
; B E—,
0.84 ?
90.79 A TA
lt— 10,32 —
e 1943 o Dwo0s

A = concentricity tolerance = + 0.35

*These limits apply only to the 10.32 dimension

Terminal identification

BAT51 Pin cathode BAT51R Pin anode
Body (red) anode Body (green) cathode

1T
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BAT51
BATS51R

‘RATINGS

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

Temperature
Storage temperature range
Ambient temperature range

Burn out

f=9.375 GHz, multiple r.f. spike,
spike width at half peak power = 2 ns

Peak pulse power
f=9.375 GHz, tp = 1.0 us

CHARACTERISTICS (Tymp = 25 °C)
— Reverse current VR = 0.5 V
— Forward current Vg = 0.5 V

Overall noise figure

f=13.5 GHz,

Ng includes Nijs = 1.5 dB

Measured in JAN 201 holder. BS9300, method 1406

Conversion loss

Noise temperature ratio
I.F. =45 MHz. BS9300, method 1407

— Voltage standing wave ratio
f=13.5 GHz, rectified current = 0.9 mA

Intermediate frequency impedance

Operating frequency range

As a matched pair

Maximum unbalance conditions,
Zjt = 25 Q, rectified current 0.1 mA.

Tstg
Tamb

IR

max.

max.

max.

min.

typ.

max.

typ.

max.

min.
typ.

max.

—55 to +100
—55 to +100

0.05

0.5

2.0
20

7.0
75

5.2

1.1

1.5:1
2.0:1

250
350
450

12t0 18

oc
oc

erg

uA
mA

dB
dB

dB

[eR<k]
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Microwave mixer diodes

BATS1
BAT51R

07512

40

Oscillator

power

(mW)

3.0

2.0

0 1.0

20

3.0

4.0

Rectified current I (mA)

Typical rectified current as a function of local oscillator power

07513

10.0

Noise figure

No 1

(dB)
9.0 ‘

ok .
\
\ B A
7.0 N -
6.0
0 1.0 20 30 4,0 Rectified current Ig (mA)

Typical noise figure as a function of rectified current
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BAT52
BAT52R

MICROWAVE MIXER DIODES

The BAT52 and BAT52R form a reverse pair of mixer diodes for use in balanced mixer circuits at -
J-band (Ku band). The diodes are of silicon Schottky barrier construction and are intended as retrofits

for AAY52 and AAY52R. They are packaged in the standard coaxial outline for this band, similar to

IN78 types. The encapsulation is hermetically sealed and cadmium plated. The devices conform to the
environmental requirements of BS9300 where applicable. Available as a matched pair as 2/BAT52MR.

QUICK REFERENCE DATA

Frequency range 1210 18 GHz
Noise figure 8.0 dB

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-49
Similar to JEDEC DO-37 e 373
min ,
1.57 0.7
9152 0.15
i 4
4.80 s 5.59
o7 ; J @5 Lo*
f ey
0.84 A T
90.79 A
fe—10.32 —

1943 ol 0705
F 18.67 0
A = concentricity tolerance = + 0.35
*These limits apply only to the 10.32 dimension

Terminal identification
BAT52 Pin cathode BAT52R Pin anode
Body (red) anode Body (green) cathode
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BATS52
BAT52R

|

RATINGS

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

Temperature
Storage temperature range
Ambient temperature range

Burn-out

f=9.375 GHz, multiple r.f. spike,
spike width at half peak power =2 ns

Peak pulse power
f=9.375 GHz, tp= 1.0 us
CHARACTERISTICS (Tamp = 25 ©C)
— Reverse current VR = 0.5 V
— Forward current Vg =0.5 V

Overall noise figure

f=13.56 GHz,

Ng includes Njs = 1.5 dB

Measured in JAN 201 holder. BS9300, method 1406

Conversion loss

Noise temperature ratio
I.F. = 45 MHz. BS9300, method 1407

—\Voltage standing wave ratio
f = 13.5 GHz, rectified current = 0.9 mA
Intermediate frequency impedance

Operating frequency range

As a matched pair

Maximum unbalance conditions, Zjs = 25 £, rectified current 0.1 mA.

Tstg
Tamb

R
'F

max.

max.

max.
min.

typ.
max.

typ.
max.

min.

typ.
max.

—55 to +100
—55 to +100

0.05

0.5

20
20

8.0
8.5

5.2

1.1:1

1.5:1
2.0:1

250
350
450

1210 18

oc
oc

erg

uA
mA

dB

dB

VOO0

GHz
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BAvV22
BAV22R

MICROWAVE MIXER DIODES

Coaxial Schottky barrier diodes for use in pre-tuned X- and S-band low noise mixer circuits. The diodes
are suitable as replacements for most British coaxial point contact types in these bands, for example,
GEM3, GEM4, CV7108, CV7109, CV2154 and CV2155. They conform to the environmental require-
ments of BS9300 where applicable. Available as a matched pair as 2/BAV22MR.

QUICK REFERENCE DATA

Operating frequency max. 12 GHz
Noise figure at X-band typ. 7.0 dB -
at S-band typ. 6.0 dB

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm  -—

Similar to BS3934 SO-26
Conforms to MOA-22

19.3
18.8
1.39 0.76 o 6.47
X 1 F1s o069 [ 630 | Note 1
y4 77
41 1.32 236 T BT
_ A - - . 7.26 71
191 21 %231 %717 864
! | l
| £ d /)(\
203 _ | ||ee Note 2
1.91
1.27
1.02—-> h— M0350
Terminal identification
BAV22 Pin cathode BAV22R Pin anode
Body (red spot)  anode Body (green spot) cathode

ACCESSORIES
Holders to fit these coaxial diodes are available in the U.K. from Marconi Instruments.

Note 1 The device is designed to make contact on this open face.
Note 2 Cone tapers to a radius of 0.13 mm nominal.
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BAV22

BAV22R

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Temperature
Storage temperature range Tstg —55 to +100 oC
Ambient temperature range Tamb —55 to +100 oc

e Burn-out

o Multiple r.f. spikes, ANg = 1 dB max. 0.2 erg
Peak pulse power, f =9.375 GHz, tp=0.5ps max. 1.0 w

— CHARACTERISTICS (Typ = 25 °C)

Reverse current VR = 2.0 V IR max. 2.0 uA
Forward current Vg = 0.5 V Ig typ. 4.0 mA
Overall noise figure
f = 9.375 GHgz, rectified current = 1.0 mA,
RL =15 Q, Ng includes N = 1.5 dB, with No typ. 7.0 dB
i.f. = 456 MHz. BS9300, method 1406. max. 7.5 d8
f=3.0GHz No typ. 6.0 dB
Voltage standing wave ratio
f=9375+ 10% MHz, rectified current 1.0 mA VSW.r o typ. 1.4:1
R = 15 Q using CV2154 holder. BS9300, max. 2.0:1
method 1409.
Intermediated frequency impedance
f=9.375 GHz, rectified current 1.0 mA min. 300 Q
R =15, i.f. =45 MHz. BS9300, max. 550 Q
method 1406. '
Operating frequency range f max. 12 GHz
NOTE

Matched pairs of diodes are available to customer specifications.
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Microwave mixer diodes

BAV22
BAV22R
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BAV22

BAV22R
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BAV72

Silicon Schottky barrier mixer diode for use in low noise mixer applications in Q-band. it conformsto =—
the environmental requirements of BS9300 where applic

MICROWAVE MIXER DIODE

5061-99-038-0541. Available as a matched pair 2/BAV72M,

QUICK REFERENCE DATA

able and can be supplied to NATO stock No.

Frequency range
Noise figure

26 to 40 GHz

typ.

8.5 dB

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA
Conforms to SOD-50

Dimensions in mm

$2.2 ,1.63 ) ] _ ) | 163
max P1s8 T - $1.58
038 | lo_ A L el o038
0.25 0.25
5.20
4.84 D8235

A = concentricity

tolerance = £ 0.15

Terminal identification: red end indicates cathode
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BAV72

——= RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Burn-out {r.f. spike) (note 1) 0.04 erg
Burn-out, peak pulse power max. 0.5 w
Storage temperature range Tstg —55 to + 100 oc
Ambient temperature range Tamb —55 to + 100 oC

—= CHARACTERISTICS (Tymp = 25 °C)

Static
Reverse current (VR = 0.5 V) IR max. 2.0 HA
Forward current (Vg = 0.5 V) 3 min, 2.0 mA
Dynamic
Noise figure (note 2) No typ. 8.5 dB
max. 10 dB
Voltage standing wave ratio (note 3) V.Sw.r. o typ. 1.8:1
max. 2.0:1
Intermediate frequency impedance (note 4) Zis min. 700 Q
max. 1100 2
Frequency range f min. 26 GHz
max. 40 GHz
Conversion loss (note 5) L¢ typ. 5.9 dB
Noise temperature ratio (note 6) Ny typ. 1.4:1
Notes

1.

Local oscillator frequency = 9.375 GHz, number of pulses = 6 x 10%, pulse duration = 2 ns at half
peak energy, p.r.f. = 2000 p.p.s., load resistance = 0 2. Tamb = 25 ©C.

Measured with a local oscillator frequency of 34.86 GHz, lo =0.5 mA, load resistance = 15 Q,
i.f. = 45 MHz. BS9300, method 1406.

Measured with a local oscillator frequency of 34.86 GHz, lo = 0.5 mA, load resistance = 15 .
BS9300, method 1409. :

Measured with a local oscillator frequency of 34.86 GHz, lo =0.5 mA, load resistance = 15 Q,
i.f. = 45 MHz. BS9300, method 1405.

Measured at 34.86 GHz, 450 uW local oscillator power level and load resistance = 1 kS2.
Measured at 34.86 GHz and i.f. = 45 MHz.

The diodes are measured in fixed tuned Q-band waveguide mounts. Details may be obtained from
the manufacturer.
Matched pairs of diodes are available to customer specifications

January 1982



Microwave mixer diode ‘ BAV 72
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BAV75

MICROWAVE DETECTOR DIODE

Silicon Schottky barrier diode specially designed for use in Doppler radars where high detector
sensitivity is required. It conforms to the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Frequency range 8to 12 GHz

Tangential sensitivity with
100 pA bias typ. -50 dBm

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm  «—
Conforms to BS 3934 SO—86 and to SOD—31

case style SOD-31

conforms to BS3934 SO~-86
H 2.21
Hec:tnsdmk fe— 503 —*

s0 198 |
P52 {

Y f
1.60
m1.52
J ¥
A T A
1,63 0.61.l 9310
u——1'52—b 048 la— 3.00
2.36
h—2'03-—> 05770/A

Az concentricity tolerance = +0.13

Cg = 0.25pF typ.

Lg= 0.65nH typ.
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BAV75

RATINGS
Limiting values in accordance with the Absolute Maximum Rating System (1EC134)
Storage temperature range —55 to +150 ocC
Ambient temperature range —b5 to +150 oC
Peak pulsed r.f. input power at 9.375 GHz,
0.5 us pulse length max. 0.75 W
CHARACTERISTICS (Tgmp = 25 °C)
min. typ. max.
Voltage standing wave ratio V.S.W.I. - 1:4:1 2:1
(notes 1, 2 and 3)
Video impedance (notes 4 and 5) Zy - 310 - Q
Tangential sensitivity (notes 1 and 2) Sts -49 —50 - dBm
Flicker noise (notes 4 and 5) /5 - 10 15 dB
Notes
1. Measured at 10.687 GHz with 100 uA forward bias.
2. Measured in a reduced height waveguide mount.
3. R.F. input power less than 5 uW.
4.  Measured with 100 uA forward bias.
5. Maximum d.c. input voltage = 1 mV.
6. a) Measured at an i.f. of 1 kHz with 50 Hz bandwidth.
b) 1/ noise remains constant with a forward bias not exceeding 250 uA. 0540
E 55
el
Ad
z 0 to 2MHz video bandwidth ——
2 564 Forward bias = 100uA T
§ Note : Device is tuned to a v.sw.r. |-+
@ of less than 2:1at each frequency
2 53 =
[=4
[
[=4]
c
°
52 —
N
51
A
N
\
50 \
49 , 1 |
8 9 10 n 12

Tangential sensitivity as a function of frequency

Frequency(GHz)
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Microwave detector diode

Video impedance (Q)

BAV75
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BAV75

D5405
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49

47

Tangential sensitivity(-dbm)

L Measured at 10.687GHz

in untuned holder.
0 to 2 MHz bandwidth
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BAVO6A BAVO6B
BAV96C BAVI6D

A range of sub-miniature reversible lo
employed imparts a high degree of relia
sealed and the devices conform to the

MICROWAVE MIXER DIODES

QUICK REFERENCE DATA

w noise Schottky barrier mixer diodes. The planar technology
bility and reproducability. The metal-ceramic case is hermetically
environmental requirements of BS3300 where applicable.

Noise figure in X-band
BAV96A
BAV96B
BAV96C
BAV96D

Operating frequency

max. 7.5
max. 7.0
max. 6.5
max. 6.0
max. 12

This data must be read in conjunction wi
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA
Conforms to SOD-50

th GENERAL SAFETY RECOMMENDATIONS —

Dimensions in mm

022 163 | ) ) 1 4183

max ¢1.58 ®1.58
0.38 l 0.38
038 — — A 20 A= =025

A = concentricity 4.84 M0561

tolerance = + 0.15

Terminal identification: red end indicates cathode
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BAVO6A BAV96B
BAV96C BAV96D

RATINGS

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

Storage temperature range Tstg —55 to +150 oC
Ambient temperature range Tamb —55 to +150 oc
Burn-out (note 1) max. 15 nd

CHARACTERISTICS (Tymp, = 25 °C)

min, typ. max.
Noise figure (note 2) BAVI6A No - 7.0 7.5 dB
BAV96B - 6.5 7.0 dB
BAVI6C - 6.0 6.5 dB
BAV96D - 55 6.0 dB
Voltage standing wave ratio (note 3) BAVI96A V.S.W.T, - 1.7:1 2.0:1
BAV96B - 1.4:1 1.6:1
BAVY6C - 1.4:1 1.6:1
BAV96D - 1.3:1 1.5:1
I.F. impedance (note 4) Zif 250 - 450 Q
Tangential sensitivity (note 5) Stg - —52 - dBm
Tangential sensitivity (note 6) Sts - -54 - dBm

NOTES

1.

No o s

Burn out is defined as the r.f. pulse energy necessary to cause 1 dB degradation in noise figure
when the diode is subjected to 2 X 108 pulses of 2 ns width.

Measured at 9.375 + 0.1 GHz. The noise figure includes i.f. amplifier contribution of 1.5 dB,
i.f. 45 MHz, d.c. return for diode 15 Q max., rectified current 1 mA. BS9300, method. 1406.

Measured in a reduced height waveguide mount under the same test conditions as in note 2.
BS9300, method 1409.

I.LF. = 45 MHz, R = 15Q, f = 9375 + 0.1 GHz, 15 = 1 mA. BS9300, method 1405,
Video bandwidth 0 to 2 MHz, 30 uA bias. BS9300, method 1411.

Video bandwidth 1 kHz to 1 MHz, 30 uA bias. BS9300, method 1411.

A suitable holder for this diode is a modified version of Sanders type 6521.
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Microwave mixer diodes

BAVO6A BAV96B
BAV96C BAV96D

5870
@
=
z
<
¢ +0.25
3
-
]
8 0
£ y"
M
2
g -0.25
7 -
-05
-075
-100 -50 S0 100
Tamb (°C)

Typical change in overall noise figure as a function of temperature

05871

z 40 7
5
& 1
s 30
8
ré
o
5
8
=20

10

4
0
0 20 W0 1o (mA)

Typical local oscillator power as a function of rectified current

w (July 1982



BAVO6A BAVI6B
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BAVO7

MICROWAVE DETECTOR DIODE

A reversible silicon Schottky barrier diode with excellent sensitivity and very low 1/f noise. It conforms
to the environmental requirements of BS9300 where applicable. The metal-ceramic case is hermetically

sealed.

QUICK REFERENCE DATA

Operating frequency f max. 12 GHz
Tangential sensitivity Sts typ. ~b4 dBm
1/f noise N typ. 10 dB
This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm

Conforms to SOD-50

| T

$2.2 41.63 | 1.63

max 1.58 - %1.58

l l

0.38 __, - A A —=

0.25 5.20

A = concentricity
tolerance = + 0.15

Terminal identification:
The positive end (cathode) is marked red.
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BAV97

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

Temperature
Storage temperature range Tstg —b5 to +150
Ambient temperature range Tamb —b5 to +150

Burn-out

Burn-out (note 1) max. 18
0.18

CHARACTERISTICS (T3mp = 25 °C)

min.  typ. max.

Tangential sensitivity (note 2) Sts —-52 -54 58
1/¢ noise (note 3) N - 10 15
Video impedance (note 4) zZ, - 500 -
Notes

oc
oc

nd
erg

dBm
dB

1. Burn-out is defined as the r.f. pulse energy necessary to cause 1 dB degradation in noise figure when

the diode is subjected to 2 X 10® pulses of 2 ns width.

2. Video bandwidth 0 to 2 MHz, 50 uA bias, f = 9.375 GHz. BS9300, method 1411. (A 2 dBm

improvement in tangential sensitivity may be obtained by limiting the bandwidth to 1 kHz to

1 MHz).

3. Measured at 30 uA bias, f = 1 kHz, 50 Hz bandwidth. 1/¢ noise is unchanged with values of bias up to

150 uA.
4, Measured at 50 uA forward bias.
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Microwave detector diode

BAV97

D5874
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BAV97

T

(dBm)
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BAW95D BAWI5F
BAWOSE BAW95G

MICROWAVE MIXER DIODES

A range of silicon Schottky barrier mixer diodes in r

as replacements for the 1N23 and 1N415 series and conform to environmental requirements of BS9300

where applicable.

Unless otherwise stated, data is applicable to all types.

QUICK REFERENCE DATA

eversible cartridge outline. The diodes are suitable

Noise figure at X-band BAW95D
BAW95E
BAWOSF
BAW95G

No max.
max.
max.
max.

dB
dB
dB
dB

This data must be read in conjunction wi

MICROWAVE SEMICONDUCTORS
MECHANICAL DATA

th GENERAL SAFETY RECOMMENDATIONS —

Dimensions in mm

Conforms to SOD-47
Compatible with JEDEC D0-22 with collet 2.38 e
Compatible with JEDEC D0-23 without collet r 2.34
‘ T
4.85
4.65 p——A
l — l— @56
0.75max. [ max
2.4 — . 96.0
20.4 max.
T L J
TTreTTrT 6.35
- H " .
5.09 = I e 6.25
4.95 ll : b A
| L
\ L4
N/

Terminal identification:
Diode symbol indicates polarity

7.42

o752 ]

A = concentricity tolerance =+0.2

D4868
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BAW95D BAWO5SF
BAW9I5E BAW95G

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

Temperature
Storage temperature range Tstg
Ambient temperature range Tamb

Burn-out
Burn-out (note 1) " max.

Peak pulse power
f=9.375 GHz, t, = 0.5 us max.
CHARACTERISTICS (Tymp = 25 °C) '
min.
Noise figure (note 2) BAW95D No -
BAWO5E -

BAWO5F -
BAWSI5G -

Voltage standing wave ratio (note 3) V.S.W.T. -
Intermediate frequency impedance (note 4) Zis 250

Notes

1. Burn-out is defined as the r.f. pulse energy necessary to cause 1 dB degradation in noise figure

when the diode is subjected to 2 x 108 pulses of 2 ns width.

2. Measured at 9.375 GHz, 1 mA rectified current, R| =15 Q. No includes N

45 MHz intermediate frequency. BS9300, method 1406.

3. With respect to JAN-106 holder measured at 9.375 GHz, 1 mA rectified current, R) =15 Q.

BS9300, method 1409.

—55 to +150

—55 to +150

20

0.2

1.0

typ. max.
7.8 8.2
7.2 7.5
6.8 7.0
6.3 6.5
- 1.3:1
415 500

if = 1.5 dB with

oc
oc

nJ
erg

dB
dB

dB

4. Measured at 9.375 GHz, 1 mA rectified current, R = 15 Q with 45 MHz intermediate frequency.

BS9300, method 1405.
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Microwave mixer diodes

BAW95D BAWOSF
BAWOSE BAWO5G

D2315

5.0
Rectified

current
(mA)

4.0

3.0

2.0

/

1.0 2.0

3.0

4.0

5.0

Oscillator power (mW)

Typical rectified current as a function of local oscillator power

D 2316

AN,

(dB)

+0.5

=50

50

100 150
Operating temperature (°C)

Typical change in noise figure as a function of temperature
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BAWS5D BAW9SF
BAWOSE BAW95G
02313
Noise
figure
(dB)
8.0
\
A -~
N
gt
S H vent

7.0

805 1.0 2.0 30 %0

Rectified current (mA)

Typical noise figure as a function of rectified current
D2314
I.F.
Impedance
Q)
500
\
N
N
\\
N
N
400
_—
—

300

0 1.0 2.0 3.0 4.0

Rectified current (mA)

I.F. impedance as a function of rectified current
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IN415E

MICROWAVE MIXER DIODE

Silicon Schottky barrier mixer diode in reversible cartridge outline. It conforms to the environmental
requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Noise figure at X-band No max. 7.5 dB

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm

Conforms to SOD-47
Compatible with JEDEC DO-22 with collet
Compatible with JEDEC DO-23 without collet

2.38 10—
T 2.34

— fe— @56
0.75max. [ max
24 . @60
20.6 * max.
T L. ]
I
! 6.35
5.09 bl %
4.95 : ! b—— A
| L
t }

- 8742 >

!
T‘ 7.52

A = concentricity tolerance =+0.2

D4868

Terminal identification:

Diode symbol indicates polarity

i
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1IN415E

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Temperature
Storage temperature range Tstg —55 to +150 oc
Ambient temperature range Tamb —b5 to +150 oC
Burn-out
Burn-out (note 1) max. 20 nJ
0.2 erg
Peak pulse power
f=9.375 GHz, tr=05ps max. 1.0 w
CHARACTERISTICS (T = 25 ©C)
min. typ. max.
Noise figure (note 2) No - 7.2 75 dB
Voltage standing wave ratio (note 3) V.S.W.T. - - 1.3:1
intermediate frequency impedance (note 4) Zif 335 400 465 Q

Notes

1. Burn-out is defined as the r.f. pulse energy necessary to cause 1 dB degradation in noise figure
when the diode is subjected to 2 X 108 pulses of 2 ns width.

2. Measured at 9.375 GHz, 1 mA rectified current, R =15 Q. Ny includes Njf = 1.5 dB with 45 MHz
intermediate frequency. BS9321/1406.

3. With respect to JAN-106 holder measured at 9.375 GHz, 1 mA rectified current, R| = 15 Q.
BS9321/1409.

4. Measured at 9.375 GHz, 1 mA rectified current, R|_ = 15  with 45 MHz intermediate frequency.
BS9321/1405.
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Microwave mixer diode IN415E

02315

5.0
Rectified
current

(mA) /¢

4.0 -

30 /

2.0 /

/

0 1.0 2.0 3.0 4.0 5.0
Oscillator power (mW)

Typical rectified current as a function of local oscillator power D236

ANg
(dB)
-
+0.5
v
-
0 >
>
"
o -

—0.5

~50 0 50 . 100 150

Operating temperature (°C)
Typical change in noise figure as a function of temperature
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IN415E

D2313

Noise

figure

(dB)

8.0

Typical

7.0

BAWISE

6.0

0 1.0 2.0 30

4.0

Rectified current (mA)

Typical noise figure as a function of rectified current

D2314

LF.

Impedance

(Q)

500

pd

400

300

0 1.0 2.0 3.0

I.F. impedance as a function of rectified current

4.0
Rectified current (mA)
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AEY17

MICROWAVE DETECTOR DIODE

Sub-miniature germanium backward diode primarily intended for broadband low level detector
applications in X-band. It conforms to the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Frequency range 1t0 18 GHz
Zero bias tangential sensitivity in X-band typ. -53 dBm

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-42
] 2.56 @2.51
2.53 X max
.1
g} l l

—n
>—4
> —4€

1,42 o 1.32 1.8 1.32 1.42
1.17 1.22 1.7 1.22 117
X 7.6 -
6.65 he
XX = reference plane D2527a
AA = concentricity tolerance =1 0.15

Terminal identification:

The AEY17 is colour coded as follows:
The positive end (cathode) is marked red and the negative end (anode) is marked blue.
The positive end indicates the electrode which becomes positive in an a.c. rectifier circuit.
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AEY17

RATINGS

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

Storage temperature range Tstg —55 to +85 oc
Ambient temperature range Tamb —55 to +85 oc

CHARACTERISTICS (Tymp = 25 ©C)
min.  typ. max.

- Static
Reverse current Vg = 0.3 V IR - 12 mA
Forward current Vg =0.3 V Ig - 100 uA
Dynamic
Tangential sensitivity (note 1) Sts - -5B3 - dBm
Figure of merit (note 2) M 100 — -
Video impedance (note 3) Z, - 300 - Q
Voltage standing wave ratio (note 4) V.S.W.T. - - 5:1
Notes

1. Measured at 9.375 GHz, zero bias, video bandwidth = 1.0 MHz. BS9300, method 1411.

2. Measured at 9.375 GHz, M is taken as the product of current sensitivity, expressed in uA
per uW, and the square root of video impedance in ohms. BS9300, method 1414.

3. Zero bias, input 1:0 mV max (d.c. or a.c. r.m.s.). BS9300, method 1404.

4. With respect to 50 2, measured at f = 9.375 GHz, zero bias and c.w. input power less than 1.0 HW.
The nominal rectifier admittance at a reference plane X-X taken at the end faces of the ceramic
insulator (see outline drawing on page 1) is:

(2.0 —j 2.0) 510 mho

APPLICATION INFORMATION
1. Detector performance at other than Test Radio Frequency

typ. max.
Tangential sensitivity, f= 1.0 to 18 GHz, B= 1.0 MHz Sts ~53 — dBm
Voltage standing wave ratio, f = 1.0 to 18 GHz, Z,=50Q V.S.W.T. — 5:1
2. Mixer performance (I.F. = 45 MHz)
Measured overall noise figure, f = 9.375 GHz, Njf = 1.5 dB,
PL.0. =200 uW, Igy¢= 1.0 mA No 9.0 dB
f=16.5 GHz, Njs= 1.5 dB, PL.0. =200 uw,
lout=1.0mA 9.5 - dB
I.F. impedance, Io,t = 1.0 mA Zis 130 - Q
Voltage standing wave ratio, f= 1 to 18 GHz, Z, =50 Q,
lout= 1.0 mA - 251

3. Doppler mixer performance (I.F. = 3 kHz)
Measured overall noise figure, f = 9.375 GHz, Nif=2.0dB No 18 - dB
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AEY29
AEY29R

MICROWAVE DETECTOR DIODES

Germanium backward diodes primarily intended for low level detector applications in J-band (Ku-band).

They are packaged in the standard coaxial outline for this frequency band, similar to TN78 types. The
encapsulation is hermetically sealed and is cadmium plated. The AEY29 and AEY29R conform to the

environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Frequency range 1210 18 GHz
Zero bias tangential sensitivity in J- band typ. -53 dBm

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-49

Similar to JEDEC DO-37

et 373 e
min .
1.57 0.7
‘Q)LSZ —* 015 |
L. I
T B .
@55 ‘ ] P2 ig*
T N
} 0.84 A T :
007 A *
- 10.32 —s

19.43 1 D405

A = concentricity tolerance = + 0.35

*These limits apply only to the 10.32 dimension

Terminal identification:

AEY29 Pin cathode
Body (red) anode

AEY29R  Pin anode
Body (green) cathode

W ( July 1982



AEY29

il

AEY29R

RATINGS

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

Storage temperature range Tstg —55 to +85 oc
Ambient temperature range Tamb —55 to +85 oc

CHARACTERISTICS (Tamp = 25 ©C)
min. typ. max.

Static

Reverse current Vg = 0.3 V IR - 12 mA
Forward current Vg = 0.3 V Ig - 100 HA
Dynamic
Tangential sensitivity (note 1) Sts - 53 - dBm
Figure of merit (note 2) M 50 - -

Video impedance (note 3) Zy - 300 — Q
Voltage standing wave ratio (note 4) V.S.W.T. - - 5:1

Notes

1. Measured at 16.5 GHz in JAN201 holder, zero bias, video bandwidth = 1.0 MHz. BS9300,
method 1411.

2. Measured at 16.5 GHz in JAN201 holder, M is taken as the product of the current sensitivity,
expressed in puA per uW, and the square root of the video impedance in ohms. BS9300,
method 1414,

3. Zero bias, input 1.0 mV max. (d.c. or a.c. r.m.s.). BS9300, method 1404.

4. With respect to 50 2, measured at f = 16.5 GHz, zero bias and c.w. input power less than
1.0 uW.
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AEY31
AEY31A

MICROWAVE DETECTOR DIODES

Sub-miniature germanium backward diodes primarily intended for broadband low level detector
- applications in X-band. They conform to the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Frequency range 1t0 18 GHz
Zero bias tangential sensitivity in X-band AEY31 typ. —53 dBm
AEY31A typ. —50 dBm

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-50

X
e 200 1 1 60
1.80 1.52
30°
B
$2.2 4163 | i ) ) | 4183
max 1.58 — “1.58
g —
: X 5.20 -25
A = concentricity 4.84 D8235/A

tolerance = + 0.15

XX = reference plane

Terminal identification:

The AEY31 and AEY31A are colour coded as follows:
The positive end (cathode) is marked red and the negative end (anode) is marked blue.
The positive end indicates the electrode which becomes positive in an a.c. rectifier circuit.
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AEY31

T

AEY31A

RATINGS

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

Storage temperature range Tstg —55 to +85 oc
Ambient temperature range Tamb —b5 to +85 - °c

CHARACTERISTICS (Tymp = 25 °C)
min.  typ. max.

Static

Reverse current VR = 0.3 V IR - 12 mA

Forward current Vg = 0.3 V Ig - 100 uA

Dynamic

Tangential sensitivity (note 1) AEY31 Sts - 53 — dBm
AEY31A Sts - =50 — dBm

Figure of merit (note 2) AEY31 M 100 - -
AEY31A M 50 - -

Video impedance (note 3) Z, - 300 - Q

Voltage standing wave ratio (note 4) V.S.WLT. - - 5:1

Notes

1. Measured at 9.375 GHz, zero bias, video bandwidth = 1.0 MHz. BS9300, method 1411.

2. Measured at 9.375 GHz, M is taken as the product of current sensitivity, expressed in uA per uw,
and the square root of video impedance in ohms. BS9300, method 1414.

3. Zero bias, input 1.0 mV max. (d.c. or a.c. r.m.s.). BS9300, method 1404,

4. With respect to 50 £, measured at f = 9.375 GHz, zero bias and c.w. input power less than 1.0 uW.
The nominal rectifier admittance at a reference plane X-X taken at the end faces of the ceramic
insulator (see outline drawing on page 1) is:

1
(2.0 —j2.0) 5o mho

APPLICATION INFORMATION
1. Detector performance at other than Test Radio Frequency

typ.  max.
Tangential sensitivity, f = 1.0 to 18 GHz, B = 1.0 MHz,
AEY31 Stg -53 - dBm
AEY31A Stg -50 - dBm
Voltage standing wave ratio, f = 1.0 to 18 GHz, Z,=50Q v.s.w.r. - 5:1
2. Mixer performance (I.F. = 45 MHz)
Measured overall noise figure, f=9.375 GHz, Nj¢= 1.5 dB,
PL.0=200 uw, lout = 1.0 mA . No 9.0 dB
f=16.5 GHz, Njf = 1.5 dB, Pi.0. =200 uw,
lout= 1.0 mA 9.5 - dB
I.F. impedance, 15,1 = 1.0 mA Zif 130 - Q
Voltage standing wave ratio, f= 1 to 18 GHz, Z,=50%,
lout= 1.0 mA - 251
3. Doppler mixer performance { i.f. = 3 kHz)
Measured overall noise figure, f=9.375 GHz, Nif=2.0dB Ng 18 - dB
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AEY32

MICROWAVE DETECTOR DIODE

Sub-miniature germanium backward diode primarily intended for broadband low level detector
applications in Q-band (Ka-band). 1t conforms to the environmental requirements of BS9300 where
applicable.

QUICK REFERENCE DATA

Frequency range 18 to 40 GHz
Zero bias current sensitivity in the band 18 to 40 GHz S; typ. 2.0 uA/uW

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm -=e—
Conforms to SOD-50
e 2.00 e 1.60 ’
1.80 152
30°
&
@2.2 163 _ _ _ _ R ¢1.63
max ~ 1.58 1.58
0.38 ___ L_ l —» |le— 0.38
0.25 A A 0.25
5.20
4L.84
A = concentricity tolerance = *0.15 D1654a

Terminal identification:

The AEY32 is colour coded as follows:

The positive end (cathode) is- marked red and the negative end (anode) is marked blue.
The positive end indicates the electrode which becomes positive in an a.c. rectifier circuit.

I
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AEY32

RATINGS

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

Storage temperature range Tstg —~55 to +85 oc
Ambient temperature range Tamb —55 to +85 ocC

Pulsed r.f. input power (f = 9.375 GHz,

tp= 0.5 us, p.r.f. = 2000 p.p.s.) max. 40 mw

CHARACTERISTICS (Tamp, = 25 °C)

min.  typ. max.

1/f noise (note 1) - - 7.0 dB

Swept v.s.w.r. (26.5 to 40 GHz) (note 2) - - 5:1

Video impedance (note 3) Z, 3.0 — 5.0 k2

Current sensitivity (note 4) S; - 2.0 - HA/uUW

Figure of merit (note 5) M 50 - —

Notes

1. Measured at an i.f. of 1 kHz with 50 Hz bandwidth and zero bias.

2. Measured in a Q-band broadband mount (specification 7313-731-0091).

The v.s.w.r. measurement is swept over the band 26.5 to 40 GHz at a power level not exceeding
100 uW and with zero bias.

3. Measured at an i.f. of 1.6 kHz with an input not exceeding 1 mV and with zero bias.

4. Measured in the same mount as described in note 2 at frequencies of 27 GHz, 34 GHz and 40 GHz,
with an input power not exceeding 1 uW and with zero bias. Rectified current measured by a
microammeter of resistance less than 10 £.

5. Measured at frequencies of 27 GHz, 34 GHz and 40 GHz. M is the product of current sensitivity

expressed in uA/uW and square root of the video impedance expressed in ohms.
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Microwave detector diode

AEY32

D5889
e

Current
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Typical current sensitivity as a function of frequency
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AEY33

MICROWAVE DETECTOR DIODE

Germanium backward diode primarily intended for low level detector applications in J-band (Ku-band).

It is packaged in the standard coaxial outline for this frequency band, similar to 1N78 types. The
encapsulation is hermetically sealed and is cadmium plated. The AEY33 conforms to the environmen-
tal requirements of BS9300 where applicable.

QUICK REFERENCE DATA
Frequency range 12t0 18 GHz
Zero bias tangential sensitivity in J-band typ. —53 dBm

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-49
Similar to JEDEC DO-37

— o 3.73 fa—
min ,
1.57 0.7
“7’1.5‘;2 1 0.15 |
te0 1% 5.59
b7 P io¥

[}
; o
T ¢8:%‘ A TA 1

e 1943 ] D705

A = concentricity tolerance =% 0.35

*These limits apply only to the 10.32 dimension

Terminal identification:
Pin cathode

Body anode
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AEY33

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

Storage temperature range

Ambient temperature range

CHARACTERISTICS (T gy = 25 OC)

Static
Reverse current VR = 0.3 V
Forward current Vg = 0.3 V

Dynamic
Tangential sensitivity (note 1)

Figure of merit (note 2)

Video impedance (note 3)

Voltage standing wave ratio (note 4)
Current sensitivity (note 5)

Notes

1. Measured at 16.5 GHz in JAN201 holder, zero bias, video bandwidth
1411.

2.
expressed in uA per uW, and the square root of the video im
1414,

3. Zero bias, input 1.0 mV. (d.c. or a.c. r.m.s.).

4,

Tstg
Tamb

IR
I

—55 to +100
—55 to +100
min. typ. max.
— 9 p—
- 130 -
— —53 -
50 - -
250 - 400
- - 5:1
3.2 5.0 -

ocC
ocC

mA
MA

dBm

= 1.0 MHz. BS9300, method

Measured at 16.5 GHz in JAN201 holder, M is taken as the product of the current sensitivity,

pedance in ohms. BS9300, method

With respect to 50 §2, measured at f = 16.5 GHz, zero bias and c.w. input power less than 1.0 uW.

Measured at 16.5 GHz in a JAN201 holder with zero bias and

method 1412.

an input power of 1.0 uW. BS9300,
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BAY96

SILICON MULTIPLIER VARACTOR DIODE

Silicon planar epitaxial varactor diode for use as a high efficiency frequency multiplier in the v.h.f. and
u.h.f. bands. As a tripler from 150 to 450 MHz it has a typical efficiency of 64% and can handle inputs
up to 40 W. The BAY96 has a very low series resistance and is packaged in a low inductance,
hermetically sealed, welded ceramic-metal envelope with stud cathode. It conforms to the environmental
requirements of BS9300 where applicable.

QUICK REFERENCE DATA

D.C. reverse voltage VR max. 120 \
Total power dissipation Piot max. 20 w
Junction temperature Tj max. 175 oc
Total capacitance
(VR=6.0V, f=1.0MHz) Ct 28 to 39 pF
Series resistance
(VR =6.0V, f =400 MHz) rs max. 1.2 Q
Cut-off frequency

at VR =120V fco typ. 25 GHz
2nrsCt

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm

Conforms to SOD-4/8
Conforms to BS3934 SO-10
Similar to JEDEC DO-4

‘ —~ |té:3 41{ !«4:2 \

T >
— \
1M1 a33 O ot g1 r
10.8 max 2.4y 68 \ )
|t F N
3.2
o
le— ?’g — 11.0
11.51 ol ' 20.3 ol
10.72 17.9 M0403
Diameter of clearance hole: max. 5.2 Torque on nut: min. 0.9 Nm

max. 1.7 Nm
Accessories supplied on request:
56295 (PTFE bush, 2 mica washers, plain washer, tag)
56262A (mica washer, insulating ring, plain washer)
Supplied with device: 1 nut, 1 lock washer

Nut dimensions across the flats: 9.5

it
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BAY96

RATINGS

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

Storage temperature range

Junction temperature (operating)

D.C. reverse voltage

Total power dissipation (Tpp = 25 °C)

THERMAL RESISTANCE

Thermal resistance from junction to mounting
base

CHARACTERISTICS

Total capacitance
VR =6.0V,f=1.0MHz

Series resistance
VR =6.0V, f=400 MHz
Cut-off frequency

L atvg=120v
27rCt

Tstg
T
VR

Ptot

Rth j-mb

Cr

fs

—65 to +175
max. 175
max. 120
max. 20
7.5
min. typ.  max.
28 - 39
- 0.9 1.2

oc
oc

<

oc/w

pF

GHz
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Silicon multiplier varactor diode BAY96

APPLICATION INFORMATION

Typical operating characteristics as a frequency tripler

Co Ly La Ca

©

T777

Frequency tripler circuit — 150 to 4560 MHz
Lq = 6.5 turns 18 s.w.g. wire, 0.297 1.D., 0.5662" long
Lo =2 turns 14 s.w.g. wire, 0.266"" 1.D., 0.312" long
L3 =1.0" X 0.25” X 0.020" copper strip, 0.562" from chassis
Cq =7.0to 100 pF variable
Cp, C3, C4 = 2.0 to 13 pF variable

Cp = 2.0 to 25 pF variable

Efficiency
Pin = 25 W, fjn, = 150 MHz n min. 60 %
typ. 64 %

\ (August 1982



BAY96

HIH

APPLICATION INFORMATION (continued)

M0572
80 ITTTTTTT
frequency tripier
150 to 450MHz
n
(%)
- Y
oy
60 =
Py
=
N
40
20
0 10 20 30 40 Pin(W)
Typical tripler efficiency as a function of input power
See circuit on page 3
__]&7
16.7
t | @

r_r_i 619
P :I;.s
4

Component layout of tripler circuit
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BAY96

30 MOE71
Piot
(W)
20
10 permissible area %
of operation_. | C"/h, —
0 .
0 50 100 1 200 Typ(°C)
Typical dissipation as a function of mounting base temperature
MO570
100 2 Saas
! T=25°C
Cr
(pF) me
Rg |
Q
() \\\\
10 =
Cy at f=1.0MHz [11H]
1.0
Ry at f=400MHz [T
0.1
0.1 1.0 10 100 Vg(Vv) 1000
Typical diode capacitance and series resistance
as a function of reverse voltage
w August 1982



BAY96

MO568

cr [TTTTT

(pF) f=1.0MHz

100

o
=]
<

0 ' 50 100 180

200 Tj(°C)

MO0569

15 VR=6.0V

1.0 —

0 50 100 150 200 Tj(°C)

Typical diode capacitance and series resistance

as a function of junction temperature
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BXY27

STEP RECOVERY DIODE

Silicon planar epitaxial varactor diode exhibiting step recovery characteristics, especially suitable for
use in frequency multiplier circuits up to S-band output frequency. It is a diffused silicon device and
is mounted in a small double-ended ceramic-metal case with hermetic seal and conforms to the

environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operation as a frequency doubler 1 to 2 GHz in a typical circuit,

Input r.f. power Pin 10 W
Output r.f. power Pout 5.0 W
Resistive cut-off frequency
VR=6.0V fco typ. 100 GHz
Total capacitance
VR=6.0V Crt typ. 4.5 pF
Junction temperature Tj max. 150 oC
This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS
MECHANICAL DATA Dimensions in mm
Conforms to SOD-31
Heatsink fa— 2-21 —
end 2.03
) 2 .(9)8
oy —t
~
+ve —ve 01-60

1.52

\
l—

LTT; ¥ Ta

1.63 0.61 @310
m ‘52—» oLg™ 3.00
lg— 236 05769

2.03
A=z concentricity tolerance = +0.13

Chips from this range of devices may be supplied in
alternative packages to customers’ requirements.
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BXY27

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC134)

Storage temperature range

Junction temperature

D.C. reverse voltage

Total power dissipation R.F.
Tpin<70°C
Tpin > 70 OC, derating factor

THERMAL RESISTANCE

Thermal resistance from junction to pin

CHARACTERISTICS (Tamp = 25 °C)

Reverse breakdown voltage
Reverse current, VR = 6.0 V

Cut-off frequency, Vg =6.0 V
1

2mrgCj
Total capacitance (Cj + Cg)
VR=6.0V, f= 1.0 MHz

Stray capacitance

Series inductance
Series resistance, VR = 6.0 V

Overall efficiency
Pin=10W, fij, = 1.0 GHz
frequency doubler
frequency trebler

Tstq
Tj
VR

Ptot

Rth j-pin

V(BR)R

IR

fCO

max.
max.

max.

max.

min.
55

50

3.0

50

—55 to +150

150

55

4.0

50

20

typ. max.
70, -
0.001 1.0
100 -
45 6.0
0.25 -
650 -
0.4 -
60 -
40 —

oc
oc

w
mW/°C

oc/w

HA

GHz

pF
pF
pH

%
%

August 1982



Step recovery diode

APPLICATION INFORMATION

T

N
1
a
o
Q

Nl
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o
h
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I’
|
I

1GHz matching section varactor mount 2GHz bandpass filter

‘\\\\\\\\\T\\\'
o

C S ‘“llml m\‘\\ll‘\w\w

Frequency doubler circuit (1 to 2 GHz)

T T T T T T A T T
p(n 1 — 1 I —*Fj]r‘o
I I I
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| | |Bxy27 || ‘P
d out
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BXY27

70 M0666

LT TTTTTT

doubler operation 1 to 2GHz

(%) i =1.0GHz|

55 4

0 2 4 6 8 10 P,(W)

Overall efficiency as a function of input power

for doubler operation
August 1982 ' (




BXY28

STEP RECOVERY DIODE

Silicon planar epitaxial varactor diode exhibiting step recovery characteristics, especially suitable for
use in frequency multiplier circuits up to C-band output frequency. It is a diffused silicon device and
is mounted in a small double-ended ceramic-metal case with hermetic seal and conforms to the
environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operation as a frequency doubler 2 to 4 GHz in a typicai circuit.

Input r.f. power Pin 7.0 w
Qutput r.f. power Pout 35 ']
Resistive cut-off frequency, VR = 6.0 V fco typ. 120 GHz
Total capacitance, VR = 6.0 V Ct typ. 1.5 pF
Junction temperature Tj max. 150 ocC

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-31

H [ 2.21
Heuetns‘;nk - 303
¢2.oe
o1.60 1,98 ‘
1.52 {
]_ 1.60
+ve veﬂ)‘.sz
J 4
A T Ta
to
1,63 0.61 d
lg— 236 __| 05769

2.03
Az concentricity tolerance = +0.13

Chips from this range of devices may be supplied in
alternative packages to customers’ requirements.

W ( August 1982



BXY28 -

T

RATINGS

Limiting values in accordance with the Absoiute Maximum System (IEC134)

Storage temperature range
Junction temperature
D.C. reverse voltage

Total power dissipation R.F.
Thin <70°C
Tpin > 70 °C, derating factor

THERMAL RESISTANCE ‘
Thermal resistance from junction to pin

CHARACTERISTICS (T g, = 25 0C)

Reverse breakdown voltage
Reverse current, VR = 6.0 V

Cut-off frequency, VR = 6.0 V
1
2 ™ rSCj

Total capacitance (Cj +Cy)
VR=6.0V,f=10MHz

Stray capacitance

Series inductance

Series resistance, Vg = 6.0 V

Overall efficiency

Pin=7.0W, fi, = 2.0 GHz
frequency doubler

Tstg
Tj
VR

Ptot
Rth j-pin

V(BRIR
IR

max.

max.

max.

min.

45

1.0

50

—55 to +150
150
45
2.7
34
30
typ. max.
60 -
0.001 1.0
1.5 25
0.25 -
650 -
1.0 -

ocC
oC

mW/oC

oc/w

uA

pF

pF
pH

%

August 1982



Step recovery diode

APPLICATION INFORMATION

BXY28

—— — 7 -
O_% 1 1 ’_7“‘,_"[_0
(I f | I
{ || 7 : |I n
|
P | L : : BXY28 L Pout
zj,=50Q [ " [ | : |Zout=509
| | |
| Iy || |
' i |
o | 2 | o}
L e J l_.__.____,______l

varactor mount 4GHz bandpass filter

Frequency doubler circuit (2 to 4 GHz)

MO0666
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BXY28

MO0667
70 LT TTTTT
doubler operation 2 to 4GHz
n fin=2GHz
(%)
A N
65 DS,
60
N
AN
N\
\
65: N
50
0 4 6 8 Pin(W)

Overall efficiency as a function of input power
for doubler operation
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BXY29

STEP RECOVERY DIODE

Silicon planar epitaxial varactor diode exhibiting step recovery characteristics, especially suitabie for
high order frequency multiplier circuits up to X-band output frequency. Itisa diffused silicon device
and is mounted in a small double-ended ceramic-metal case with hermetic seal and conforms to the
environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operation as a frequency quadrupler 2.25 to 9.0 GHz in a typical circuit.

Input r.f. power
Output r.f. power

Resistive cut-off frequency

VR=6.0V
Total capacitance
VR=6.0V
Junction temperature

Pin 1.0 w
Pout 0.3 W
feco typ. 120 GHz
CT typ- 1.0 pF
Tj max. 150 oC

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA
Conforms to SOD-31

Dimensions in mm

Heatsink -4——2~2‘ —
end 2.03

. .98
g ML

+ve Tve @1‘:652
| J ]
A T A

1.63 ,
™ o™ [

le 2.36 4 05769

-A= concentricity tolerance = +0.13

Chips from this range of devices may be supplied in
alternative packages to customers’ requirements.

I

August 1982



BXY29

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC134)

Storage temperature range
Junction temperature
D.C. reverse voltage
Total power dissipation R.F.
Tpin <70 oc
THERMAL RESISTANCE
Thermal resistance from junction to pin

CHARACTERISTICS (Tymp = 25 OC)

Reverse breakdown voltage
IR=1.0mA

Reverse current, Vg =6.0 V
Cut-off frequency, VR =6.0 V (note 1)

Total capacitance (Cj+Cy)
VR=6.0V, f= 1.0 MHz

Stray capacitance
Series inductance

Overall efficiency
Pin=1.0W, fj, = 2.25 GHz
frequency quadrupler

Notes

1. The cut-off frequency feo is defined as:

where Cj is the junction capacitance and is meas|

V(BR)R

fCO

Cr

- 1

for =
co 2wrgCj

s is measured on a slotted line at 2.0 GHz.

max.
max.

max.

max.

min.

25

20

0.8

30

ured at 1.0 MHz,

—b5 to +150

150

25

2.0

40

typ. max.
0.001 1.0
120 -
1.0 1.5
0.25 —
650 -

oc
oc

oc/w

uA
GHz

pF

pF
pH

%

August 1982



BXY29

Step recovery diode
S-X band quadrupler
B9937
—
Output . Sliding short circuit
tuning
capacitor
(C3)
/ Variable idler capacitor (C2)
[e— -A
[~~Idler circuit —_—
(L2) ——
/ Input
'{'S;‘G Hz impedance Diode BXY29
1w transformer
(Lq,Cq) Diod

Output . 1,€1 ‘ iode mount

9.0 GHz View A-A

300 MW

| ' I Reduced width waveguide
L
Input
2.25 GHz
(A"
C1

Approximate equivalent circuit
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BXY29

M0594
1 LI T TTTTTITTITI]
(%) quadrupler operation 2.25 to 9.0GHz
LTI
fin=2.25GHz
45 fout =9.0GHz
T I e
I~
40
L
Y
35
% 0.5 1.0 Pin(W) 1.5

Overall efficiency as a function of input power
for quadrupler operation
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BXY32

STEP RECOVERY DIODE

Silicon planar epitaxial varactor diode exhibiting step recovery characteristics, especially suitable for
high order frequency multiplier circuits up to X-band output frequency. It is a diffused silicon device
and is mounted in a small double-ended ceramic-metal case with hermetic seal and conforms to the
environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operation as a high order frequency multiplier 1.0 to 10 GHz in a typical circuit.

Input r.f. power Pin 500 mW
Output r.f. power Pout 20 mwW
Resistive cut-off frequency

VR=6.0V fco typ. 150 GHz
Total capacitance

VR=6.0V Crt typ. 0.75 pF
Junction temperature Tj max. 150 oC

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA
Conforms to SOD-31

+ve

Heatsink 4—2'2' —
end 2.03
¢$.ga
®1.60 .98 t

1.52 ‘

Dimensions in mm

—ve 0180
ve 8125

N
-

LfTTIT_TA

1.63 0.61

a

1.5 2_’ oLg™ [+

2.36
203 7™

W w —

2
So

05769

A= concentricity tolerance = +0.13

Chips from this range of devices may be supplied in
alternative packages to customers’ requirements.
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BXY32

RATINGS ) :

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

Storage temperature range Tstg —55 to +150
Junction temperature Tj max. 150
D.C. reverse voltage VR max. 20
Total power dissipation R.F.

Tpin <70°C Ptot max. 1.6
THERMAL RESISTANCE
Thermal resistance from junction to pin Rth j-pin max. 50
CHARACTERISTICS (Tamp = 25 °C)

min. typ. max.
Reverse breakdown voltage

IR=1.0mA V(BR)R 20 - -
Reverse current, VR = 6.0 V IR - 0.001 1.0
Cut-off frequency, VR = 6.0 V (note 1) feo 100 150 -
Total capacitance (Cj + Cg)

VR=6.0V, f=1.0 MHz Cr 0.5 0.75 1.0
Stray capacitance Cs - 0.25 -
Series inductance Lg - 625 -
Transition time tr - - 150
Storage time tg - 50 -
Notes
1. The cut-off frequency foq is defined as:  foq = !

2mrgCj
where Cj is the junction capacitance and is measured at 1.0 MHz,
rg is measured on a slotted line at 8.0 GHz
MULTIPLIER PERFORMANCE
min. typ. max.
Power output, fi, = 1.0 GHz
Pin =500 mW, fout = 10 GHz Pout 15 20 -

oc
oC

oc/w

uA
GHz

pF
pF
pH
ps
ns

mwW

August 1982\ (



Step recovery diode BXY. 32
M0596
125 &CF 5 RN
Pout \\ fin=1.63GHz
(mW) \\ Pin=1.0W
N
100 <
\\
N
o7 56
75
\\
N
‘inx7
50 ™
~
TN
f' x8
25
8 10 12 fout(GH2) 14

Typical performance in high order multipliers
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BXY32

il

MO0595

HEEEEEEEEE

muitiplier operation 1 to 10GHz

out

(mW)

fin =1GHz

30 out=10GHz

-

_—

/'

20 4

4
10 L/

0 250 500 750

Typical performance as a frequency multiplier

1000

Pin(mW)
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BXY35 to BXY41

STEP RECOVERY DIODES

Silicon planar varactor diodes exhibiting step recovery characteristics, especially suitable for use in
frequency multipliers. They conform to the environmental requirements of BS9300 where applicable.

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

BXY35 BXY36 BXY37 BXY38 BXY39 BXY40 BXY41

Reverse breakdown

voltage

Ir= 10 uA V(BR)R  min. 100 70 70 50 40 25 25 v
Cut-off frequency

VR=60V feo min. 25 75 100 120 150 180 200 GHz
Diode capacitance

VR=60V Cj min. 6.0 4.0 2.0 1.2 0.8 0.4 0.25 pF

max 12 6.0 4.0 2.0 1.2 0.9 0.5 pF

Transﬁtion time tyr max. - 500 350 300 200 150 100 ps
Storage time tg typ. - 150 100 75 50 50 25 ns
Thermal resistance,

juntion to

mounting base,

types A,D,E Rth j-mb 10 20 20 30 40 50 50 oc/w

Thermal resistance

junction to pin,

types B,C Rih j-pin 10 20 20 30 40 50 50 oc/w
Multiplier performance
Typical output frequency

range min.  0.75 2 4 6 7 8 10 GHz
max. 2 4 6 8 9 10 14 GHz
Outlines available A - - - - - -
- B B B B B B
- (o [ Cc [ C C
- D D D D D D
- E E E E E E

Devices may be selected from this range to suit customers’
specific requirements, including further alternative packages.

w ( August 1982



BXY35 to BXY41

MECHANICAL DATA Dimensions in mm
Outline A Conforms to SOD-4/8 and BS3934 SO-10

T : e ‘I l"‘”ﬁs

N e
7

r—
1.1 483 O a0} ;74 [/
10.8 max 2.4 6.8 \ )
| 1 ] z
e
— 97"3 — 11.0
11.51 ole . 20.3 ‘
10.72 17.9 M0403
Diameter of clearance hole: 5.2 Torque on nut: min. 0.9 Nm
max. 1.7 Nm
Accessories supplied on request:
56295 (PTFE bush, 2 mica washers, plain washer, tag)
56262A (mica washer, insulating ring, plain washer)
Supplied with device: 1 nut, 1 lock washer
Nut dimensions across the flats: 9.5
Outline B Conforms to SOD-31 OQutline C Conforms to SOD-43
Heatsink - %%13 . Cathode 92‘-09;7 Anode
end : A A
p2:08 l 1 l
. 1. i
2152 { °
. R0,76
~ * min
- 1.60
ve +ve mI.SZ t 1 F r
2.41 2.1
k—rr— T % ' P23 ghts P88l o E%]
A T A Heat 394 |[MaX | 1¥3.99
. ¥ sink end —f 2.39
min
3.10 L4
“_:'gi"’ 08l ol e P300 - 363 [+
. g —al 375 g
max
o /.25 >
le— 2.36 D572 6.02
2.03 e 8.71 - 11.82
8.46 10.85 53542
A= concentricity tolerance = +0.13

2 August 1982} (



Step recovery diodes BXY35 to BXY41

Qutline D Conforms to SOD-44 Qutline E Conforms to SOD-45
case style SOD—44 case style SOD—45
3.12 3.12 D3243
r 0398 0 63 ~ P98 ™
2.08
0.66
058 _i A 0.6
' 1.80
L‘ﬁ_}— ?nzaxl —> ke— 1,50
sk | o ' :
T 3.43 020 162 K
3.33 3-48 UNC 9185 =
N [ thread 1.62
l A 1.53
z h tsink
08 F g = T 0.98 025max eatsink end |
0.7 : x 45°
-1 g %23 e 07839 chamfer A = concentricity tolerance =+0.13
Cg = 0.30pF typ.
heatsink erd Lg = 0.40nH typ.
C~ = 0.25pF typ.

Lg = 0.657H typ.

w (August 1982 3
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BXY56
BXY57

HIGH EFFIENCY STEP RECOVERY DIODES

High efficiency silicon varactor diodes suitable for operation in low and high order multiplier circuits
with output frequencies in the range 3 to 8 GHz. These diodes are of the diffused epitaxial type,
having mesa construction for optimum performance and conform to the environmental requirements of
BS9300 where applicable.

QUICK REFERENCE DATA

BXY56 BXY57

Reverse breakdown voltage

IR =10uA V(BR)R min. 60 60 \
Junction capacitance

VR=6V Cj min. 1.5 2.5 pF

max. 2.5 3.5 pF

Cut-off frequency

VR=6V feo min. 160 140 GHz

Unless otherwise shown, data is applicable to both types.

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-31 and BS3934 SO-86
Heatsink . 221
end 2.03

1.60 ¢12'g:
P15, ‘ 4

B }
1.60
2552
J v
A ? I

1 e

n—:g:—- 8?13-01 e ¢3:00
e 2.36 ] 05770

2.03

Az concentricity tolerance = +0.13
Normal operation with reverse bias, i.e. heatsink end positive.

Devices may be selected to suit customers’ specific

requirements, including alternative packages.
W ( August 1982



BXY56
BXY57

RATINGS

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

Storage temperature range Tstg
Junction temperature Tj
D.C. reverse voltage VR
Total power dissipation

Ths max. 50 °C (note 1) Piot
THERMAL RESISTANCE
Thermal resistance from junction

to heatsink Rh j-hs
CHARACTERISTICS (Tpjp = 25 oC)
Reverse breakdown voltage

IR =10pA V(BRIR
Cut-off frequency

VR =6V (note 2) feo
Junction capacitance

VR=6V, f=1MHz Cj
Stray capacitance Cs
Series inductance Lg
Transition time ter
Lifetime T
MULTIPLIER PERFORMANCE

(note 3) -
Low order multiplier efficiency
in a 2.1 to 4.2 GHz doubler n
High order multiplier efficiency
ina 0.45 to 3.6 GHz
8x multiplier n

Notes

max.

max.

max.

max.

min.

min.

min.
max.

typ.
typ.
typ.
typ.

typ.

typ:

BXY56
—55to +175
175
60

5.2

24

60

160

1.5

0.256
650
150

60

60

20

BXY57
—b55to +175
175
60

6.6

19

60

140

25
3.5

0.256
650
200
150

60

20

1. Piot = Pin — Pout- Derating curves are sued for value of Thg greater than 50 °C:—

Prot
(W)

5.2

M0562

BXY56

missible
area of operation

0 1

50 175 Tp(°C)

Fig. 1

Piot
W)

6.6

BXY57

|
|
permissible
area of operation
1

MO0563

oc
oc

oc/w

50

175 Tpe(°C)

Fig. 2
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BXY56

High efficiency step recovery diodes BXY57

Notes (continued)

2.

3.

1
21rrst
For high power applications it is essential that the heatsink end of the device is gripped by a collet
or equivalent clamping system to ensure the best possible thermal conductivity. This in turn
should be coupled to an adequate heatsink. Care must be taken to avoid unnecessary deformation
of this diode pin, as this may cause cracking of the metal-ceramic hermetic seal. The location of
the top cap should be a hold of diameter 1.8 to 2.2 mm bearing on the flange with a force not
exceeding 10 N.

Cut-off frequency is measured using a slotted line system at 2 GHz. feq=

W ( August 1982






CAY10

GALLIUM ARSENIDE PARAMETRIC AMPLIFIER VARACTOR DIODE

Gallium arsenide varactor diode with a high cut-off frequency for use in parametric amplifiers,
frequency multipliers and switches. The diodes are of the diffused mesa type, are mounted in a small
ceramic-metal case with a welded hermetic seal and conform to the environmental requirements of
BS9300 where applicable.

QUICK REFERENCE DATA

D.C. reverse voltage VR max. 6.0 \
Average forward current IF(AV) max. 70 mA
Total power dissipation
Tstud <107 oC PtOt max. 50 mW
Tstud > 107 ©C, see derating curve
Junction operating temperature range Tj —196 to +150 oC
Cut-off frequency, VR =6.0 V fco typ. 240 GHz

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-31 and BS3934 SO-86

\ 2.36 .
A * 2.03
A

[ - .
$2.08 9160 | _ _ R _ ] _ 1 ¢ue0 930
1.98 1.52 3.00

|
—™0.48
1.63 2.21
“ 1.52 = “ 2.03 '

A = concentricity tolerance= 1013

\ ( August 1982



CAY10

RATINGS

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

Storage temperature range
Junction temperature operating range
D.C. reverse voltage
Average forward current
Total power dissipation
Tstud < 107 °C

CHARACTERISTICS (T,mp = 25 °C)

Reverse current, VR=6.0V

Forward voltage drop
IF = 1.0 4A (note 3)

Series resonant frequency
VR =0 (notes 1 and 2)

Cut-off frequency
VR =0 (note 2)

Cut-off frequency
VR =6.0 V (note 2)

Effective diode capacitance at X-band
frequency, VR = 0 (notes 1 and 2)

Capacitance variation coefficient
(note 3)

Stray capacitance (note 1)
Stray capacitance (note 1)
Series inductance (note 1)

Tstg

Tj

VR
IF(AV)

Ptot

max.
max.

max.

min.

8.9

125

—196 to +150
—196 to +150
6.0
70
50
typ. max.
0.1 1.0
0.9 —
10 11.6
150 —
240 -
0.4 0.5
0.15 -
0.1 -
0.15 -
625 -

oc
oC

mA

mW

uA

GHz

GHz

GHz

pF

pF
pF
pH
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Gallium arsenide parametric amplifier varactor diode CAY10

Notes
1. A suitable lumped circuit equivalent for the device may be drawn as follows:

[

LS

Cm=Cj+CSZ
- R
T Cs1 Cs2 s
T ’

1 M0598

2. Measured at and about the series resonant frequency, in a suitable waveguide holder, enable the
values of fg and the diode Q factor to be determined. The effective diode capacitance and the
cut-off frequency can be calculated taking Lg to be the typical value.

feo = Qofo where f, is the series resonant frequency
Q, is the Q factor at zero bias

Com
MO am2fy? Lg

3. The capacitance variation coefficient ¥ is defined as

Cpp max. — Cy min.

v 2(Cpyy max. + Cpy min.)

where Cp, min. = effective capacitance at VR=10V
Cpy max. = effective capacitance at Ip = 1.0 pA

This can be re-written in the form

(1=V)Ys =273

5 =
4Cg2
Cio
where V= Vg at 1.0 uA

Cjo = Cmo — Cs2

2 (1=V)Ys+23 +

\ ( August 1982



CAY10

‘M0599

tot

(mW)

30

permissible area

20

1=

operation

10 ) \

0 25 50 75 100 125 150

Total dissipation as a function of stud temperature

Tstud(°C)
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l L CXY10

GALLIUM ARSENIDE PARAMETRIC AMPLIFIER VARACTOR DIODE

Gallium arsenide varactor diode with a high cut-off frequency suitable for use in parametric amplifiers
and may be used in frequency multipliers and switches. the diodes are of the diffused mesa type,
mounted in a small ceramic-metal case with a hermetic welded seal and conform to the environmental
requirements of BS9300 where applicable.

QUICK REFERENCE DATA

D.C. reverse voltage VR max. 6.0 \
Total power dissipation

Tpin < 25 0C Ptot max. 50 mW
Typical X-band parametric amplifier performance
Signal frequency f 8.5 GHz
Gain 15 dB
Bandwidth (3 dB) B 70 MHz
Noise temperature typ. 200 oK

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-46 Pressure to be © Avoid
avoided flexing of
in this area Preferred area flange
X Y of pressure
|
0?66 1.80
van -—— 1081 21'.75 T -
node 1.3
h’us /
Cathode J j
. —
_,,DoazL '
019 Y
. GO.QO . 00‘81 .
069 0.7
P——-d”eg .| Compression force on

mounting surfaces X-X & Y-Y
must not exceed 2.45N D7846

Devices may be selected to suit customers’ specific

requirements, including alternative packages.
w (August 1982



CXY10

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Storage temperature range Tstg —196 to +175 oc
Junction temperature operating range Tj —196 to +135 ocC
D.C. reverse voltage VR max. 6.0 \"
Total power dissipation

Tpin<25°C Piot max. 50 mw
THERMAL RESISTANCE )
Thermal resistance from junction to pin Rth j-pin max. 0.9 oC/mw

CHARACTERISTICS (Tymp = 25 °C)

min. typ. max.

Reverse current, Vg = 6.0 V IR - 0.1 1.0 MA
Series resonant frequency

VR =0 (note 1) fres 27 30 34 GHz
Cut-off frequency

VR =0 (note 1) feo 200 350 - GHz
Product of capacitance variation

coefficient and cut-off frequency

VR =0 (note 2) Tfco 35 50 - GHz
Microwave value of effective device

series resistance (notes 1 and 4) Rm - 2.25 - Q
Microwave value of effective device

capacitance

VR =0 (notes 3 and 4) Cm - 0.2 - pF
Stray capacitance (L.F. measurement) Cs - 0.3 - pF
Microwave value of effective device

series inductance (note 3) Lg - 140 - pH

Notes
1. Measured in a reduced height waveguide holder at Q-band.

2. 7fco is guaranteed by a functional X-band paramp test at room temperature. The capacitance
variation coefficient, v, is defined as follows:

Cm max. — Cpy, min.

i 2(Cyyy max. + Cpyy min.)

where Cp, min. = effective capacitance at VR=10V
Cm max. = effective capacitance at I = 1.0 yA
3. Cpis calculated using the frequency cut-off and the series resistance:
1
27Rmfeo

Cm

Ls is also calculated using frgg and Cyyy:

- 1
°am fres2Cm
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Gallium arsenide parametric amplifier varactor diode CXY1O

Notes (continued)
4. (a) Diode circuit model.
(b) Equivalent circuit in measuring holder.

-

l
.
—0

-0

l Ls Ls
Not seen in } L :
easuring . .
hotder TCS Cs Cj
| | Rm
l l Rs
| | Cm
L= |
D8208 {a) (b)
Operating note

The CXY10 varactor diode will give good noise performance in a parametric amplifier of suitable design.

For example:

The effective input noise temperature of the amplifier, less the contribution due to the circulator,
would be typically 200 °K and a maximum of 250 OK, with the amplifier at room temperature under
the following conditions:

gain 15 dB
bandwidth 50 MHz (3 dB)
signal frequency in X-band
overcoupled ratio 4to5dB
pump frequency in Q-band

In cooled parametric amplifiers, the device would give appropriately lower effective input noise
temperatures due to its low temperature working capability.
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CXY12

GALLIUM ARSENIDE MULTIPLIER VARACTOR DIODE

Gallium arsenide varactor diode suitable for use i
frequency. The diodes are of the diffu
hermetic welded seal and conform to t

QUICK REFERENCE DATA

sed mesa type, are moun

n frequency multiplier circuits up to Q-band output
ted in a small ceramic-metal case with
he environmental requirements of BS9300 where applicable.

Operation as a frequency quadrupler 9.0 to 36 GHz in a typical circuit.

Input r.f. power
Output r.f. power

Resistive cut-off frequency, VR = 6.0V

Junction temperature

Pin
Pout

feo
Tj

max.
min.
typ.

max.

500 mW
50 mW
500 GHz

175 ocC

This data must be read in conjunction with

MICROWAVE SEMICONDUCTORS

MECHANICAL DATA
Conforms to SOD-46

Pressure to be

in this area Preferred area
of pressure

avoided
X Y
0.165 1.80
Anod_e—- _ B 0f;1.3‘?1 7
119
Cathode J
L1
x0.32
”00‘190.90 v
= ®oss
ﬁ}hs Compression force on

G

0.81
b —

mounting surfaces X-X & Y-Y

must not exceed 2.45N

Devices may be selected to suit customers’ specific
requirements, including alternative packages.

GENERAL SAFETY RECOMMENDATIONS —

Dimensions in mm

Avoid
flexing of
flange

D7846
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CXY12

RATINGS

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

Storage temperature range
Junction temperature
D.C. reverse voltage

Total power dissipation
Tpin = 25 °C (note 1)

Input power R.F.

THERMAL RESISTANCE

Thermal resistance from junction to pin

CHARACTERISTICS (T mp = 25 °C

Reverse breakdown voltage
IR = 100 nA

Reverse current, Vg = 6.0 V

Series resonance frequency
VR =6.0V (note 2)

Cut-off frequency
VR =6.0V (note 2)

Microwave value of effective device
capacitance
VR =6.0V (note 3)

Microwave value of effective device
series resistance
VR =6.0 V (notes 2 and 4)

Stray case capacitance
(L.F. measurement)

Microwave value of effective device
series inductance (note 3)

Notes

1. The maximum value of Py is based on a d.c. dissi

this figure in a practical circuit.

Tstg
Tj

Rth j-pin

V(BR)R
IR

max.
max.

max.
max.

max.

min.

10

27

300

—556 to +175

typ.

15
0.001

29

500

0.25

1.3

0.3

120

175
10

300
500

0.5

max.

1.0

35

oc
oc

mW
mW

oC/mw

uA

GHz

GHz

pF

pF

pH

pation life test. The R.F. power may well exceed
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Gallium arsenide parametric ampiifier varactor diode CXY12

2. Measurements on semiconductor devices at microwave frequencies are very much dependent upon
the kind of holder used. The dynamic parameters are quoted using a holder which takes the form of a
double four section Q-band (Ka-band) 26 to 40 GHz waveguide wide band low v.s.w.r. transformer to
a reduced height of 0.25 mm. The transformer is step down foliowed by step up in order to use
standard Q-band components on either side. A d.c. isolated coaxial choke system allows the diode to
be inserted across the 0.25 mm reduced height section and to be biased.

Using a swept frequency transmission loss measurement system, the series resonant frequency and
the Q of the diode holder system can be measured. Hence, the resistive cut-off frequency which

is defined as Q X frgs,

Separately, by measuring the transmission loss past the diode at resonance, the effective diode series
resistance can be found.

3. Cpy, is calculated using the frequency cut-off and the series resistance:

1
m 2rRmfco
L is also calculated using fres and Cp:

1

Lg= ——a
: 4n2fres2Crn

4. (a) Diode circuit model.
(b) Equivalent circuit in measuring holder.

r—a1 i

I L .
Not seen in l I :
measurin _
rotder TCS Cs Cj
| | Rm
N ..
I I Cm
L= l
D8208 (a) {b)

Application note
In a suitable frequency quadrupler, this device is capable of producing 50 mW at 36 GHz for an input

of 400 mW at 9.0 GHz.
w (August 1982



CXY12

80 M0597
operation as quadrupler]
fin =9.0GHz LA
P n .
( °v‘;‘) four=36GHz <
m
,/
60 P
typ
P
40
///
/|
d

20 g

- //
P
y
0
0 200 400 Pin(mW) 600

Output power as a function of input power
Quadrupler operation
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IN5152
1IN5153

STEP RECOVERY DIODES

Silicon planar epitaxial varactor diodes exhibiting step recovery characteristics, especially suitable for
use in frequency multiplier circuits up to S-band output frequency. They conform to the environmental

requirements of BS9300 where applicable.
QUICK REFERENCE DATA

Operation as a frequency doubler 1 to 2 GHz in a typical circuit.

Input r.f. power Pin
Output r.f. power Pout
Resistive cut-off frequency
VR=6.0V fco typ.
Total capacitance, VR = 6.0V Crt typ.

12
6.0

100

6.0

GHz
pF

Unless otherwise stated, data is applicable to both types.

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —

MICROWAVE SEMICONDUCTORS
MECHANICAL DATA
Outline drawing of 1N5152

Dimensions in mm

Outline drawing of IN5153

Conforms to SOD-31 Conforms to SOD-43
Heat sink
Cathode +ve end
1.60
2 1.52 163
1.52 11.82
A gk 10.85
| %
7.25
P59T__op = fss.oz
285 239 3.7
2.08 2.36 max min max
Zigs 2.03
4 Ik
1
[ .. o061 [ pg — 363
% 35T T 048 I 39 I i
t 8.71
A 2.2t 8.46
203 A
160 ] 2.40
o s
Anode -ve Cathod Hc::‘td sink
A= concentricity tolerance = £0.13
D7840

Devices may be selected to suit customers’ specific
requirements, including alternative packages.
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IN5152

1IN5153
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Storage temperature range Tstg —55 to +175 oc
Junction temperature T max. 175 oC
D.C. reverse voltage VR max. 75 \
Total power dissipation R.F. Tpj <70 °C Piot max. 5.0 w
THERMAL RESISTANCE
Thermal resistance from junction to pin Rthj-pin  max. 20 oc/w
CHARACTERISTICS (T, = 25 °C)
min.  typ. max.
— Reverse breakdown voltage, Ig = 10 uA V(BR)R 75 - - \
— Reverse current, VR = 60 V IR - 0001 1.0 A

Forward voltage, Ig = 10 mA VE - - 10 \
Cut-off frequency, VR=6.0V,

fmeasured = 2.0 GHz fco 55 100 - GHz
Total capacitance

VR =6.0V, f= 1.0 MHz Cr 5.0 - 75 pF
Overall efficiency

Pin=12W, fi, = 1.0 GHz

frequency doubler n 50 60 — %
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INS155

STEP RECOVERY DIODE

Silicon planar epitaxial varactor diode exhibiting step recovery characteristics, especially suitable for
use in frequency multiplier circuits up to C-band output frequency. It conforms to the environmental
requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operating as a frequency tripler 2 to 6 GHz in a typical circuit.

Input r.f. power Pin 5.0 w
Output r.f. power Pout 2.0 W
Resistive cut-off frequency, VR = 6.0 V fco typ. 120 GHz
Total capacitance, VR =6.0 V Ct typ. 2.0 pF

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA
Conforms to SOD-31

Dimensions in mm

H 1 2.21
Hec;tnsdmk ) ‘—2.03_ﬂ
¢2.08
m1.60 1.98 ‘
1.52 *
a ]
+ve -ve 9780
_J ]
A T - Ta
b0
1,63 0.61 -
F—L'sz—’ oLg™ I+ ¢3.00
la— 2:36 _p 5769

2.03
A=z concentricity tolerance = +0.13

Devices may be selected to suit customers’ specific

requirements, including alternative packages.
\ ﬁugust 1982



IN5155

RATINGS

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

Storage temperature range
Junction temperature
D.C. reverse voltage
Total power dissipation R.F.
Tpin<70 ocC
THERMAL RESISTANCE
Thermal resistance from junction to pin

- CHARACTERISTICS (Tmp = 25 9C)

Reverse breakdown voltage, | R =10 uA
Reverse current, VR = 26 V
Forward voltage, IF = 10 mA

Cut-off frequency, VR =6.0 V,
fmeasured = 2.0 GHz

Total capacitance
VR=6.0V, f=1.0MHz

Overall efficiency

Pin =5.0W, fi,, = 2.0 GHz, frequency tripler

Tstg
Tj
VR

Pot

Rth j-pin

V(BR)R
IR

VF

fCO

Cr

n

—55 to +175

max.

max.

max.

max.

min,
35

100

1.0

40

typ.

0.001

120

175
35

3.0

35

max.

1.0
1.0

3.0

oc
oc

oc/w

uA

GHz

pF

%
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IN5157

STEP RECOVERY DIODE

Silicon planar epitaxial varactor diode exhibiting step recovery characteristics, especially suitable for
use in frequency multiplier circuits up to X-band output frequency. It conforms to the environmental
requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operating as a frequency doubler 5 to 10 GHz in a typical circuit.

Input r.f. power Pin 2.6 w
Output r.f. power Pout 1.0 w
Resistive cut-off frequency, VR = 6.0 V fco typ. 200 GHz
Total capacitance, VR = 6.0 V Crt typ. 0.8 pF

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA
Conforms to SOD-31

Dimensions in mm

Heatsink 4——221 —-.1
end 2.03
9138
oy T —t
N
+ve —ve @}:goz
N |
A T 1a
to
1,63 0.61 RS
1.52—’ olg™ [ 3.00
2.36 9
235 — 0878

A= concentricity tolerance = +0.13

Devices may be selected to suit customers’ specific
requirements, including alternative packages.
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INS157

RATINGS

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

Storage temperature range
Junction temperature
D.C. reverse voltage
Total power dissipation R.F.
Tpin <70 oC
THERMAL RESISTANCE
Thermal resistance from junction to pin

CHARACTERISTICS (Tgmp = 25 OC)

Reverse breakdown voltage, IR = 10 A
Reverse current, Vg = 16 V
Forward voltage, I = 10 mA

Cut-off frequency, VR=6.0V
fmeasured = 8.0 GHz
Total capacitance
VR =6.0V, f=1.0MHz
Overall efficiency
Pin=26W, fj,; = 5.0 GHz
frequency doubler

Tstg
Tj
VR

Piot

Rth j-pin

V(BR)R

max.

max.

max.

min.

20

180

0.6

typ.

~565 to +175

175
20

2.5

38.5

max.

0.1
1.0

oc
oc

oc/w

nA

GHz

pF

%
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BXY48 SERIES

SILICON PLANAR VARACTOR TUNING DIODES

This is a range of planar epitaxial varactor tuning diodes with highly reproducible abrupt junction
performance. The devices are specifically designed for frequency tuning in military and professional
applications where high stability is essential.

A + 10% capacitance tolerance is supplied as standard; closer tolerances are available on request.
This series of diodes is available in a wide range of ceramic packages, including those shown here.
They conform to the environmental requirements of BS CECC 50.006—010 where applicable.

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

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

Storage temperature range Tstg —65t0+150 ©C

Ambient temperature range for operation Tamb —65to +150 ©OC

Reverse voltage BXY48-20 VR max. 2 V
BXY48-30 VR max. 30 V
BXY48-40 VR max. 40 V

CHARACTERISTICS (Tamb = 25 °C)

20 volt series, BXY48—20 min.  typ. max.
Reverse breakdown voltage, Ig = 10 A V(BR)R 22 25 - \
Reverse leakage current, VR =20 V IR - - 01 HA
Junction capacitance, —4 V (note 1) G 03 - - 1.6 pF
Capacitance law (note 2)

Qat—4 V (note 3) - 2500 -

30 volt series, BXY48—30

Reverse breakdown voltage, IR = 10 pA V(BR)R 33 36 -V
Reverse leakage current, Vg =30 V IR - - 01 pA
Junction capacitance, —4 V. (note 1) G ‘ 0.4 - 1.8 pF
Capacitance law (note 2)

Qat —4 V (note 3) - 1500 -

40 volt series, BXY48—40

Reverse breakdown voltage, IR = 10 pA V(BR)R 45 48 ~ \
Reverse leakage current, VR =40 V IR - - 01 pA
Junction capacitance, —4 V (note 1) G 06 - 45 pF
Capacitance law (note 2)

Qat—4V (note 3) - 1000 -

I
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BXY48 SERIES

Notes

The customer should specify the required total total capacitance value and measurement voltage
(0 or —4 V). A + 10% capacitance tolerance is ¢ supplied as standard; closer tolerances are
available on request.

Capacitance is measured at 1 MHz.

All junctions are abrupt and obey the following law:
- VR, -n
Cr=Cjo (1+ %)

where  Cry is total capacitance
Cjo s zero bias junction capacitance
VR is reverse voltage
¢ is 0.65 V, typically

n is 0.46, typically
C; is package capacitance

Measurements at microwave frequencies are converted to Q at 50 MHz.

Case parasitics Cg and Lg are shown on the outline drawings.

Reverse breakdown voltage.
Total capacitance and measurement voltage.
Capacitance tolerance.

2.
3.
4,
Ordering information
When ordering, please specify:
1.
2.
3.
4.  Case style.
2
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Silicon planar varactor tuning diodes

BXY48 SERIES

MECHANICAL DATA

0.66

case style MO—63

1.63

Dimensions in mm

™ [ M81-1478/1
0.36 1.52
heatsink end
) . T
310 1.60 2.08
’ 300 ¢ 1.562 ¢ 1.98
A L
1
A A
2.41 A=concentricity
Cs - O.ZSDF - - tolerance = +0.13
L= 0.65nH typ. 1.91
>
case style MO—64
2.21 1.63
2.03 0.61 1.52
e
0.48

heatsink end

f

1.60
1.62

l

3.12

’ 2.98

r

P

1.63 2.10

“152 %195

¢

a

1.80
1.50

l—

4.67nom
e

Cs = 0.30pF typ.
Lg = 0.40nH typ.

M81-1478/2

w (August 1982



BXY48 SERIEES J L

case style MO—65

M81/1478/3 j— ‘::gg j:g:
0.30
063, 020 3.43
0.39 3.33 0.81
0.71
r
[] Z heatsink end
® 3.12 2.59 ® 1.60 0.56
2.98 2.49 1.52 0.46
L »
C; = 0.20pF typ. 3-48 UNC thread
Lg = 0.40nH typ.
—>—
case style MO—66
e
T' L /—\ l
2.0
nom
v \_/ i
e 12.7min
¢ ;.‘:) ' / /
I —
777
0.101
max
2.66
max
1.8
max *
 Snm— T

0.101
max

12.7min

208
1.98

—

—_—
Cg = 0.25pF typ.
Ls = 0.65nH type

MB1-1478/4
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Silicon planar varactor tuning diodes

‘ BXY48 SERIES

case style MO—67 X N

L—1.5nom—’v

[

0.085 —™

case style MO—68
1.22
1.08
1.40 __|
1.26

case style MO—69

f—

/L

— —
/

case style MO—70

free length of all

anode leads =
5mm nominal
free length of all /,
cathode leads = 7/ —
10mm nominal
@  cenotes cathode
—f— "
M81-1478,
” case style MO-71
. ='0,15pF typ.
for all casestyles:  C5
or all casestyle Lg = 0.20nH typ.
case style MO—72
0.609
0.457_] o
%gﬁ—ﬂ nom [+
_1'-1 heatsink end
$210 0,660 41.32
2.00 0.610 1.22
u_ M81-1478/6
-t Cg= 0.20pF typ.

L= 0.25nH typ.
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BXY48 SERIES

case style MO—73

0.711 0.609
™ nom [~ 0.4577"]
0.711
e
] FT' heatsink end
4 t
¢2.10 ¢0.660 0.660 ¢1.32
200 0610 0.610 1.22
2.54 M81-1478/7

2.14

Cs = 0.20pF typ.
> Ls = 0.25nH typ.

I*q’%:}fe 083
o2& |}
T ¥

5.35 f L
“80 53 83
3.33 3-48 UNC
i L thread
y 4
8.'%‘ = 8322
—ﬁ-‘ ¢2.59
2.49 D7839
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BXY48 SERIES

Silicon planar varactor tuning diodes

case style SOD—-45

_ 12 D3243
™ PR )
0.66
1.80
a;“zu; — te—  1.50
A \
@ 1.62 H P ?
1.53 1.62
WX 1.63
A heatsink endl
0.25max. ,—tﬁ
x 45°

chamfer A = concentricity tolerance =+0.13
Cs = 0.30pF typ.
Lg= 0.40nH typ.

case style SOD—31
conforms to BS3934 SO-86

Heatsink le— 221 g
end 2.03
P75 |
wi.GO .9
1.52 ‘
AR
1.60
o1.52
D L
A T Ta
1,63 0.61 @310
1.52_. o™ e 3.00
2.36
L_2'03 —» 05770/A
A=z concentricity tolerance = +0.13
CS= 0.25pF typ.

Lg= 0.65nH typ.

e
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BXY53 SERIES

SILICON VARACTOR TUNING DIODES

This is a range of epitaxial silicon tuning varactor diodes of the mesa type. The device structure is
optimized for abrupt junction peformance and highest Q. They are useful in a large number of
microwave tuning applications and are available in a wide range of ceramic packages.

A + 10% capacitance tolerance is supplied as standard; closer tolerances are available on request.

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

RATINGS

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

Storage temperature range Tstg —b5to +150 oC
Ambient temperature range for operation Tamb —55 to +150 ocC
Reverse voltage (note 1) VR max. 60 \

CHARACTERISTICS (Tamp = 25 oC)
min.  typ. max.

Reverse breakdown voltage, Ig = 10 pA V(BR)R 60 65 — \
Reverse leakage current, VR = 55 V IR — — 1.0 uA
Junction capacitance, —4 V (note 2) CJ- 0.6 — 4.5 pF
Capacitance law (note 3)

Qat —4 V (note 4) typ. 2000 for 0.8 pF devices

typ. 1500 for 4.7 pF devices

Notes
1. Below 25 O©C VR max. must be derated at 7 x 107 V/°C.

2. The customer should specify the required total capacitance value and measurement voltage
(0 or —4 V). A £ 10% capacitance tolerance is supplied as standard; closer tolerances are available
on request.
Capacitance is measured at 1 MHz.

3. All junctions are abrupt and obey the following law:

VR n
CT=Cjo1+— ) +GCs
[
where CT is total capacitance
Cjo is zero bias junction capacitance
VR is reverse voltage
¢ is 0.65 V, typically
n is 0.46, typically
Cg is package capacitance
4. Measurements at microwave frequencies are converted to Q at 50 MHz.

5. Case parasitics Cg and L are shown on the outline drawings.
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BXY53 SERIES

Ordering information
When ordering, please specify:

Total capacitance and measurement voltage.
2. Capacitance tolerance.
Case style.

case style MO—63
0.66 1.63

0.36 152 M81-1478/1

_.[_ heatsink end

¢ 2'(',8 160 2.08
’ 1.52 1.98
A A
Cs = 0.25pF typ. | 241 A=concentricity
L: =0.65nH typ, 1.91 > tolerance = + 0,13
+
case style MO—64
e 221 1.63
208 061 152
0.48
r—r heatsink end
¢§;§ }‘;’2 163 210
'L 152 1,95
Cs = 0.30pF typ.
1.80 s
150 —* Ls = 0.40nH typ,
4.67nom M81-1478/2
——
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Silicon varactor tuning diodes J L BXY53 SERIES

case style MO—65

163 63 _
ma1a78r3 le—
152 " om0 w0
__Joss 020 DI ¥ B—
0.39 333 a.81
an

] / heatsink end .

3 12 259
293 249

52
. Cy = 0.200F typ. 3-48 UNC thread
L = 0.40nH typ.

case style MO—66

e |

12.7min ———ee——————{
° 31
3.0 !
‘I 0.101
x

max

LT

%/ —
0.101 2.08
max 4 1.98 —
12.7min mB1- 147874
C, = 0.250F typ.
Lg = 0.65nH type
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BXY53 SERIES

case style MO—68

case style MO—67 N

1.22
1.08
1.35 le_ 140
nom 1.25

Lot

case style MO—69

=,

SRy
b N

0.65 ( £
T case style MO—70
0.085 r—
free length of all
anode leads =
5mm nominal

free length of all
cathode leads = ﬁ/:

10mm nominal

. denotes cathode

M81-1478/5
case style MO—71

for all casestyles: Cs = 0-15pF typ.
Ls = 0.20nH typ.

case style MO—72

0.609
[ 0.457™

0711
0"‘33 [ — nom

p—
'r— [—[— heatsink end

5210 0660 ,1.32

2,00 a610 "1.22
— ._‘J M81-1478/6
—>- Cg = 0.200F typ.

Lg = 0.25nH typ.

4
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Silicon varactor tuning diodes

BXY53 SERIES

case style MO—73

0 71 1 0.609
o 45 0.711
9.33 o
heatsink end
2.10 ,0.660 0.660 41.32
2.00 0.610] 0.610 1.22
2.54 M81-1478/7
fe— PR
2.14
C, = 0.20pF typ.
o s
L= 0.25nH typ.
case style SOD—44
0 63

3.12
338
2 08
1 98

T

5

2 0.30
3.43 020
3.33 3-48 UNC
# s  thread
.4
=—1— 0.56
8%‘ * — = 0.46
— ¢2,59
2.49 D7839

heatsink end
Cg = 0.25pF typ.
Lg= 0,65nH typ.
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BXY53 SERIES

case style SOD—45

312 D3243
¢2.98 l
Jo.66
A ~]0.36
821 o | 1.80
ax - 1.50
A !
¢1.62 — ! s ?
1.53 1.62
A 1.53
A heatsink endl
0.25max. _— Se———
x 45°
chamfer

A = concentricity tolerance =10.13

case style SOD—31
conforms to BS3934 SO-—-86

Cg = 0.30pF typ.
Lg = 0.40nH typ,

. 2.21
2.03

i

Heatsink
end
Q)2.08
Q)1.60 1.98
1.52 ‘
T
1.63 0.61
<—1.52_’ 0.487™
2.36
=203

A=z concentricity tolerance = +0.13

e

\ ;
w1.60
1.52
) v
Ta
3.10
- ¢3.00
05770/A
Cg = 0.25pF typ.

Lg = 0.65nH typ.
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CXY23 SERIES

GALLIUM ARSENIDE TUNING DIODES

This is a range of high Q gallium arsenide varactor tuning diodes with highly reproducible abrupt
junction performance. The devices are specifically designed for broadband tuning applications up to
Q-band (Ka-band). A * 10% capacitance tolerance is supplied as standard; closer tolerances are available
on request.

This series of diodes is available in a wide range of ceramic packages.

-

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

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

Storage temperature range Tstg —55 to +150 oCc
Ambient temperature range for operation Tamb —b5 to +150 ocC
Reverse voltage VR max. 30 \Y%

CHARACTERISTICS (Tagmb = 25 oC)
min.  typ. max.

Reverse breakdown voltage, IR = 10 uA V(BR)R 35 - - \Y
Junction capacitance, 0 V (note 1) Cj 06 — 4.8
Junction capacitance, —4 V (note 1) G 03 - 20 pF
Capacitance law (note 2)

Qat —4 V (note 3) — 6000 —

Notes

1. The customer should specify the required total capacitance value and measurement voltage
(Oor—4V). A£10% capacitance tolerance is supplied as standard; closer tolerances are available
on request.

Capacitance is measured at 1 MHz.
2. All junctions are abrupt and obey the following law:
VR  -n
CT=Cjo (1+77 ) *Cs
where C is total capacitance
Cjo is zero bias junction capacitance
VR is reverse voltage
¢ is0.65 V typically
nis 0.46, typically
Cs is package capacitance

3. Measurements at microwave frequencies are converted to Q at 50 MHz.
4. Case parasitics Cg and Lg are shown on the outline drawings.
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CXY23 SERIES

Ordering information

When ordering, please specify:

Total capacitance and measurement voltage.

2. Capacitance tolerance.

Case style.
case style MO—63
0.66 1.63
036 r— F— 152 —* M81-1478/1
_.r heatsink end
g
3.10 1.60 2.08
) K .
3.00 J Y152 Tos
A A
A=concentricity
C = 0.25pF-typ. 2.41 -
L:= 0.65nH typ., - 191 tolerance = + 0,13
__”_
case style MO—64
2.21 1.63
f——— - .
2.03 0.61 1.52
0.48

Fr heatsink end
¢3.12 1.60 1.63 ¢2.10
298 1.52 1.562 1.95

i |
Cg = 0.30pF typ,
1.80 s
L— 150 Ls = 0.40nH typ,
—————————— 4.67nom —_— M81-1478/2
——

2
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Gallium arsenide tuning diodes

J L CXY23 SERIES

Mg1/1478/3

i

312 2.59 1.60
208 %249 P152

I S—

333 .
art

C,=020pF typ. 3—4BUNC thread
L = 0.400H typ.

case style MO—66

2.66

max

12.7min >}
31

0.161

max

L1

0.101
max

12.7min

MB1-1478/4

C, = 0.25pF typ.
L, = 0.650H type
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CXY23 SERIES

case style MO—67 \ﬂ\

1.35
nom

[

f——

*—I.Snom——l

LN

0.65 (

f

0.085

free length of all
cathode leads =
10mm nominal

/L.

case style MO—68

@

1.40 _J

1.25

case style MO-69

A—

===

case style MO—70

free length of all
anode leads =
5mm nominal

/

Z—

@  denotes cathode

4

0.33

max

2.10
2.00

M81-1478/5

case style MO—71
for all casestyles: s = 015pF typ.

Ls = 0.20nH typ,

case style MO—72

0.609
0.457 "]
0.711
_"1 ~—*1 nom
H— heatsink end
¢0.660 1.32
Q610 "1.22
_u M81-1478/6
>t Cg = 0.20pF typ.
Lg=0.25nH typ.
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Gallium arsenide tuning diodes

CXY23 SERIES

case style MO—73

0.711 . 0.609
_.1 o 0'457,‘ 0.711
engg—u- —» nom |+
"r} heatsink end
2.10 ,0.660 0.660 ,1.32
2.00 0.610 0.610 1.22
2.54 M81-1478/7
2.14

>t Cs = 0.20pF typ.
L= 0.25nH typ.

case style SOD—44

0312

2 08
I 075 _{
5.35 T }
0.30
480 3.43 020
3.33 3-48 UNC
i 'S " thread
;4
0.817 4 =T 828
0.7 .
— g 2.59
2.49 D7839

heatsink end
Cg = 0.25pF typ.
Lg = 0.65nH typ.

W | September 1982



CXY23 SERIES

case style SOD—45

e $3.12 D3243
¢2.|98
l ]0.66
A I —Jo.36
T T
621 o i 1.80
max =~ 1.50
A
|
I
1.62 i -
¢1.53 1.62
1.53
A heatsink endl
0.25max.
x 45°
chamfer

A= concentricity tolerance =+0.13

case style SOD—31
conforms to BS3934 SO—96

Heatsink
end

1.60
o1.52

2.08
LERT

?

CS = 0.30pF typ.
Lg = 0.40nH typ.

f

0.61

2.36
<‘2.03‘*1

4
A JZ
7

3.
04g™ e 9 3.

@160

05770/A

Az concentricity tolerance - +0.13

.

Cs = 0.25pF typ.
Lg = 0.65nH typ,

6
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CXY22A
CXY22B

GALLIUM ARSENIDE LIMITER DIODES

Gallium arsenide varactor diodes for limiter applications from C to X-band. Very low insertion loss
and high isolation characteristics may be obtained. The diodes are of the diffused mesa type and are
mounted in standard microwave packages. They conform to the environmental requirements of
BS9300 where applicable.

QUICK REFERENCE DATA

CXY22A CXY22B
Operating frequency range f 2.0t07.0 7.0to 12 Ghz
Total capacitance at 0 V Ct 0.85 0.55 pF
Insertion loss*® typ. 0.2 0.3 dB
High power attenuation® typ. 20 16 dB

*Depends on circuit configuration, see page 2

Unless otherwise shown, data is applicable to both types.

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Conforms to SOD-31 and BS3934 SO-86

Heatsink l——
end

NN
o
@ —

¢2.08

1
opey TR 4

- 1.60
ve +ve 0)1'52

A ? 1A
1,63 0.61’\ g3.10
1.52 0.L8 3.00
2.36 05772

2.03

A=-concentricity tolerance = +0.43

Devices may be selected to suit customers’ specific requirements,
including alternative packages. It is recommended that the device
is functionally tested, by the supplier, in the customer’s circuit.
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CXY22A
CXYy22B

RATINGS

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

Storage temperature range
Ambient temperature range
D.C. reverse voltage

CHARACTERISTICS

Reverse current, Vg =6.0 V

D.C. forward voltage, IF =50 mA
Total capacitance, VR=0,f=1MHz
Series resistance, VR=0

TYPICAL X-BAND LIMITER USING CXY22B

Tstg
Tamb
VR

IR
VE
Cr
s

max.
max.

typ.
typ.

—55 to +150 oc
—55 to +100 oc
6.0 \

CXY22A  CXY228B

1.0 1.0 HA
1.45 1.45 \
0.85 0.55 pF

1.0 1.2 Q

This is a resonant circuit in rectangular waveguide, operating by reflection of a high input power:

Centre frequency

Bandwidth at 1 mW max., v.s.w.r. = 1.2:1
Insertion loss at 1 mW max.

Insertion loss at 100 mW, c.w.

Insertion loss at 5 W peak, p.r.f. 1 kHz, 1 us
Safe peak power handling*, p.r.f. 1 kHz, 1 us

fo

Ao

94 GHz
300 MHz
0.3 dB
6.0 dB
16 dB
50 W

*Peak power handling depends on pulse length and duty cycle, as well as circuit design.

/4

Section through
WG16

L

Limiter diode

Circular
coupling post

Circular tuning
cavity

D7845
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SILICON BIPOLAR
TRANSISTORS
GORs

SILICON BIPOLAR TRANSISTORS
GENERAL OPERATIONAL RECOMMENDATIONS

INTRODUCTION

These devices operate at high frequencies and high powers. To avoid damage or destruction, it is
advisable to follow the advice given below during testing, setting-up procedures and final operation.

MECHANICAL

1. Good thermal and electrical conductivity is essential for efficient operation. Any metallic
interface may introduce local overheating and an increase in contact resistance. It is therefore
essential to use an adequate heatsink and heatsink compound between the rear face of the transistor
or its flange and the heatsink.

2. Connections between the test jig or amplifier circuitry must be as short as possible, in any case
not more than 100 um. Special care must be taken to use the shortest possible high frequency
earth (ground) connection.

3. When mounting the transistor on its heatsink, the recommended torque must not be exceeded.

POLARIZATION

1. When testing transistors in a new circuit, it is recommended that the supply voltage is reduced to
approximately 70% of its nominal value and that series emitter or collector resistors are used (for
common base and common emitter configurations respectively). After initial tests have been
made, the series resistors may be decreased and the voltage increased.

2. The use of high value capacitors must be avoided as far as possible. |f their use cannot be
avoided, series resistors of a few ohms must be inserted.

OPERATION

1. Input power
While the circuit is not optimized, it is recommended that the power input should be at a lower
level than that specified.

2. Output waveform
It is advisable to check the output waveform with a spectrum analyzer or similar equipment to
ensure that no parasitic effects are introduced by the power supply or earth (ground)
connections, thus causing unwanted modulation.

3. Junction temperature
If the circuit design is likely to cause a large temperature rise, itis advisable to check the
temperature rise with a pulsed input before applying full power.
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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)
Collector-emitter voltage (ope‘n base)
Collector current (d.c.)

Total power dissipation up to Tamp = 80°C

Transition frequency at f = 1,56 GHz
Ic=14mA;VCE=5V

Noise figure at optimum source impedance
Ic= 5mA;VCE=5V;f=2GHz

Maximum unilateral power gain (see page 3)
lc=14mA;Vcp=5V;f=2 GHz; Tamb =25 °C

VcBo
VCEO
Ic
Ptot

fr
NO

Gum

max. 9V
max. 7V
max. 20 mA
max. 140 mW

typ. 12 GHz

typ. 2,5 dB

typ. 13,7 dB

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —

MICROWAVE SEMICONDUCTORS
MECHANICAL DATA

Fig.1 SOT-100, (metallized lid connected to emitter)
—»| 02,65max

-

43
33 (X

Dimensions in mm

R ==

c
0,160 I I P
e g - (2x)
37 0,075 0,6 max
r\:\ux - - 26max e 7269882

1 (2x)

max

\ (January 1982



BFQ33

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VeBo max. 9
Collector-emitter voltage (open base) VCEO max. 7
Emitter-base voltage (open collector) VEBO max. 2
Collector current (d.c.) Ic max. 20
Total power dissipation up to Tymp = 80 °C Ptot max. 140
Storage temperature Tstg —65 to + 150
Junction temperature Tj max. 150
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
150 7289162
Ptot
(mw)
100
50
0
-50 0 50 100 150
Tamb (°C)

Fig. 2 Power derating curve versus ambient temperature.

\%

\%

\%
mA
mW
ocC
ocC

oc/w
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N-P-N microwave transistor

BFQ33

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

Ig=0;Vgg=5V IcBO
D.C. current gain*

Ic=14mA;Vgg=5V hrE
Collector capacitance at f = 1 MHz

lg=1g=0;Vgp=5V Ce
Feedback capacitance at f= 1 MHz

Ic=0;Vgcg=5V Cre
Transition frequency at f = 1,6 GHz*

Ic=14mA;VCE=5V fr
Noise figure at optimum source impedance

Ic=5mA;Vgg=5V;f=2GHz No

Ilc=5mA; Vcg =5V;f=4GHz No
Maximum unilateral power gain (s, assumed to be zero)

s 2
Gy (in dB) = 10 log [ste |
(1= [sie | ) (1= [s00 |
|C=14mA;VCE=5V;f=2GHZ Gum
IC=14mA;VCE=5V;f=4GHz Gum

s-parameters (common emitter)
Ic=14mA;Vcg=5V;Rg= Ry =50%Q; f=2 GHz

Input reflection coefficient Sie
Reverse transmission coefficient Sre
Forward transmission coefficient Sfe
Output reflection coefficient Soe
Ic=14mA;Vcg=5V;Rg=R| =50 Q; f=4GHz
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°
43 / +75°
0,43/ —56°

0,19/+1710
0,14/ +340
2,0 / +48°
0,50/ —89°
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BFQ33

Conditions for Figs 3 and 4:

VCe=5V;Ic=14mA;
Tamb = 25 °C.

Fig. 3 Input impedance derived
from input reflection coefficient sjq
co-ordinates in ohm x 50.

180°

7289165

150°

Fig. 4 Reverse transmission
coefficient spq.

120°

90°

30°

7289166

January 1982\ (



N-P-N microwave transistor

BFQ33

Conditions for Figs 5 and 6:

Vee=5V:lc=14mA;
Tamb = 25 °C.

Fig. 5 Output impedance derived
from output reflection coefficient sge
co-ordinates in ohm x 50.

Fig. 6 Forward transmission
coefficient sgq.

1 7289167

150°

120

60°

7289168

90°
\ (January 1982



BFQ33

150 7289163 15 7277342.1
heg T
(GHz) vp
AT ~
100 T typ 10 A
]
]
50 5
0 0
0 10 ¢ (mA) 20 0 10 Ic (mA) 20
Fig.7 Vcg=5V; Tj=250C. Fig.8 Vg =5V;f=1,5 GHz: Tj=250C.
64
6 72891
. _
F D=
(dB) f=4GHz
o L1
i ]
4 >
= 2 GHz
2 =
% 5 10 15 20

Ic (mA)

Fig. 9 VGE =5 V; Zg = optimum; Tymp = 25 OC; typical values.
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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 20 Vv
Collector-emitter voltage (open base) VCEO max 15 V
Collector current (d.c.) Ic max 25 mA
Total power dissipation up to Tamp = 110 °C Ptot max 180 mW
Transition frequency

Ic=14mA;Vcg=10V fr typ 5 GHz
Noise figure at optimum source impedance

Ic=2mA;Vgg=10V; f=1GHz No typ 2,5 dB
Transducer power gain

Ic=14mA; Vg = 10 V; f= 1 GHz [ste |2 typ 15,5 dB

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA

SOT-100, (metallized lid connected to emitter) Dimensions in mm

— 02,65max |[<

4——hv

3 lex)—>

e / \ e v
metallized lid —» 1
] | _m’ux (2x)

c
N
0,160
>0 e (2x)
0,075 0,6 max
ol 137 |
mux — 2’6 max 'e— 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 pA)
Collector-emitter voltage (open base; Ic=10mA)
Emitter-base voltage (open collector; Ig = 10 uA)
Collector current (d.c.)

Total power dissipation up to Tamp = 110 °C
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air
mounted on a fibre-glass print
of 40 mm x 25 mm x 1 mm

CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified

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

D.C. current gain *
Ic=14mA;Vcg=10V

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

Collector capacitance at f = 1 MHz
lIge=1lg=0;Vcg=10V

Emitter capacitance at f= 1 MHz
Ic=1c=0;VEg=05V

Feedback capacitance at f = 1 MHz
I6=2mA;Vecg=10V

Noise figure at optimum source impedance
Ic=2mA;Veg=10V; f=1GHz

Ic=2mA;Vcg=10V; f=4GHz
Maximum unilateral power gain (s assumed to be zero)
|ste |
(- lsie ,2) “‘Isoe '2)
Ic=14mA;Vcg=10V;f=1GHz
Ic=14mA;Vcg=10V; f=4GHz

Transducer power gain
Ic=14mA;Vce=10V;f=1GHz

lc=14mA;Vcg=10V; f=4 GHz

Gy (in dB) = 10 log

* Measured under pulse conditions.

VcBo
VCEO
VEBO
Ic
Ptot
Tstg

Tj

Rth j-a

IcBo

hre

Gum
Gum

’Sl‘el2
[ste |?

20
15
2
25
180

\Y,
Y
Y,
mA
mW

—65 to +200 °C

max

typ

typ

typ

typ

typ
typ

typ
typ

typ
typ

200

0,5

50

25

0,35
11
0,3

2,5
6,5

17,0
6,5

15,5
35

oC

OC/mw

nA

GHz

pF

pF

pF

dB
dB

dB
dB

dB
dB
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N-P-N silicon microwave transistor

BFR49

7272679

VCE =10V
T;=25°C
100
hee
75
typ
50
25
0
0 10 20 1 (ma) 30
7272680
06
Ig=1.=0
f = 1MHz
Ce Tamb = 25°C
(pF)
04
™~ ty
Pt
0,2
0
0 10 Ve (V)

75

(GHz)

2,5

75

(dB)

25

0
101

7272681.1

Veg=10V
=500 MHz
Tj=25°C

typ

10

Ic(ma) 107

7272665

Ic=2mA
Veg =10V
Zg=optimum
Tamp = 25 °C

~—_

1

f (GHz) 10
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BFR49

Vce=10V
Ic=14mA
Tamb = 25°C

Input impedance derived from
input reflection coefficient s;q
co-ordinates in ohm x 50.

90°
Vee=10V 120°
Ic=14mA
Tamb = 25 °C
1505
0,2 01

7272667

180°
150°
o
Reverse transmission coefficient sye. 120

90°
January 1982\ (



N-P-N silicon microwave transistor

BFR49

Vep =10V
Ic=14 mA
Tamb = 25 °C

Output impedance derived from
output reflection coefficient sge
co-ordinates in ohm x 50.

Ve =10V
Ic=14mA
Tamb = 25 °C

Forward transmission coefficient sfe.

120°

90°

7272670
o
60

\ | January 1982



BFR49

20 7272666
Gum typ. values
s, |2 Ic=14mA
[S¢el Veg =10V
(dB) Tamb =25 °C
15
\
\
\
\ Noum
VAN
\ N
A\
\\
5 [ste |? A\
AN
\" \
\ \
\
\
0
! f (GHz) 10

January 1982 ' (



LAE4001R

MICROWAVE LINEAR POWER TRANSISTOR

N-P-N transistor for common-emitter class-A linear power amplifiers up to 4 GHz. Self-aligned process
entirely ion implanted and gold sandwich metallization ensure an optimum temperature profile,
excellent performance and reliability.

A miniature ceramic encapsulation is used for compatibility with stripline and microwave circuits.

QUICK REFERENCE DATA
R.F. performance up to Tgage =25 °Cinan unneutralized common-emitter class-A circuit

mode of operation f VCE Ic PL1 | Gpo 7 ZL
GHz v mA | mW dB Q Q
cw.. linear amplifier | 4 | 15 [ 25 | typ. 110 typ. 9,5 typ. 7 +j22 | typ. 10 +38

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm
Fig.1 SOT-100 {metallized lid connected to emitter)

— 02,65max <

6,2
3

4—\3’

metallized __p ] Y
lid | i (2%)
’

(4x)—>]

c
0,160
- ’ - e (2x)
137 0,075 0,6 max
rﬁax -~ -l 26max e 7269882 A

Marking code
R8 = LAE4001R
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LAE4001R

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC134).
Collector-base voltage (open emitter) VeBO max. 30 V
Collector-emitter voltage
(RBE =220 Q) VCER max. 25 V
(open base) VCEO max. 16 V
Emitter-base voltage (open collector) VEBO max. 2V
Collector current (d.c.) Ic max. 80 mA
Total power dissipation up to T¢age = 100 OC Piot max. 480 mW
Storage temperature Tstg —65to +200 ©C
Junction temperature Tj max. 200 ©C
Lead soldering temperature
at 0,1 mm from the case; t5;q < 10's Tsid max. 235 OC
102 7288220 600 7288221
lc N Ptot
(mA) AN (mw)
\ \
I\ 400 \
|
|
10 } 3\
A \
1\
A\
| \ 200 \
| \
|
|
T
o] « \
w w
1 - 0
2 5 10 Veg (V) 40 0 100 Tease (°C) 200
Fig. 2 D.C. SOAR at Tease < 100 ©C; Fig. 3 Power derating curve vs. temperature.
RBe <220 Q.
THERMAL RESISTANCE
From junction to case Rth j-c = 210 °C/W
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Microwave linear power transistor LAE4001R

CHARACTERISTICS

Tcase = 25 °C
Collector cut-off current

Ig=0;Vgg=15V IcBO < 100 nA

lg=0;Vcg=30V IcBO < 100 uA

Vcg =25 V; Rgg =220 2 ICER < 500 uA
Emitter cut-off current

Ic=0;Vgg=15V IEBO < 35 nA

Ic=0;VEg=2,0V IEBO < 0,15 uA
D.C. current gain

Ic=25mA;Vcg=5V hEg 20 to 220
Collector-base capacitance at f = 1 MHz

lg=1c=0;Vcg=15V;Vgg=15V Ceb typ. 0,25 pF
Collector-emitter capacitance at f = 1 MHz

lg=1c=0;Vge=15;VEg=15V Cece typ. 0,5 pF
Emitter-base capacitance at f =1 MHz

|E=lc=0;VEB=1.0V;VCB=15V Ceb typ. 1,3 pF
Forward power gain

Ic=25mA; Vcg = 156 V;f=2GHz ISfe|z typ. 9,6 dB

Ic=25mA;Vgg=15V;f=4GHz [sfe|” typ. 3,8 dB
Maximum available gain

Ic=25mA; Vg =15V, f=2GHz Gam typ. 16 dB

Ic=25mA;VCE=15V;f=4GHz GaMm typ. 10 dB
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LAE4001R

s-parameters (common emitter)
Typical values; Vce=15V;Ilc=25 MA; Tcase = 25 °C; Z,=50Q

f Sie Sre Sfe Soe

MHz

500 0,63/—1650 0,014(-37,1)/470 10,7 (20,6)/ 1010 0,59/— 280
600 0,64/—-1710 0,015(-36,2)/47° 9,01(19,1)/ 96° | 0,58/— 290
700 0,65/-177° 0,018(-35,1)/470 8,03(18,1)/ 890 | 0,56/— 300
800 0,65/ 180° 0,019(—34,5)/47° 7,08(17,0)/ 84° | 0,55/— 310
900 0,65/ 176° 0,021(-33,7)/48° 6,31(16,0)/ 800 | 0,54/— 320
1000 0,66/ 1720 0,023(—32,9)/49° 5,75(15,2)/ 760 | 0,53/— 34°
1200 0,67/ 167° 0,026(—31,8)/500 4,85(13,7)/ 690 | 0,53/— 370
1400 0,67/ 163° 0,030(-30,5)/500 4,17(12,4)/ 620 | 0,52/— 410
1600 0,67/ 1550 0,034(—29,3)/500 3,67(11,3)/ 560 | 0,52/— 440
1800 0,67/ 1500 0,038(—28,4)/51° 3,31(10,4)/ 500 | 0,52/— 490
2000 0,68/ 146° 0,043(—27,4)/50° 3,02( 9,6)/ 459 | 0,52/— 530
2500 0,70/ 1340 0,053(—25,5)/47° 2,46( 7,8)/ 3190 | 0,62/— 640
3000 0,72/ 1230 0,064(—23,9)/43° 2,05( 6,2)/ 18° | 0,561/— 760
3500 0,74/ 113° 0,075(—22,5)/380 1,76( 4,9)/ 30 | 0,50/— 900
4000 0,76/ 1040 0,085(—21,4)/330 1,65( 3,8)/ —110 | 0,50/—1050
4500 0,77/ 950 0,095(—20,4)/260 1,37( 2,7)/ —230° | 0,51/—1230
5000 0,79/ 880 0,107(—19,4)/190 1,19( 1,5)/ —35° | 0,52/—1410
5500 0,80/ 810 0,120(—18,4)/120 1,06( 0,5)/ —480 | 0,57/—1580
6000 0,80/ 759 0,133(-17,5)/ 6° 0,96(-0,4)/ —60° | 0,62/—1730

The figures given between brackets are values in dB.

January 1982



Microwave linear power transistor LAE4001R

APPLICATION INFORMATION
R.F. performance up to Tcase = 25 ©Ciinan unneutralized common-emitter class-A circuit

mode of operation f Vel | 1t PLq(%) Gpol®)| Z ZL

GHz \% mA mW(dBm) dB Q

" i > 85(19,3)|> 85 . .
c.w.; linear amplifier 4 l 15 l 25 typ. 110(20,4)| typ. 9,5 typ.7+j22| typ.10+j38
Notes
1 Igand Vg regulated.
2 Load power for 1 dB compressed power gain.
3 Low-level power gain associated with P 1.
1
2,4 * 2.4

‘ - \ /,__'/ ] ;
input —3—- ——_-‘L:} output
VSWR<4,5

| VSWR<35
Z,=50Q 2,=509

—»! 65 |l«—12—>

13—l 57 I«

7288224

Fig. 4 Prematching test circuit board for 4 GHz. (Dimensions in mm.)

Striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric (e, = 2,54);
thickness 0,8 mm.

* Circuit consists of prematching circuit board in combination with input and output slug tuners.
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LAE4001R

7288222
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PL ‘0§7
(mW) j//O)‘
QQO A P11
/|
100 —
Yy
AL typ
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7
l'
0
0 10 pg(mw) 20

Fig.5 Ve =15V; Ic=25mA;f=4GHz;
Tcase =25 OC.

100

(mW)

75

50

25

7288223.1

T
17
&
9
L7
n
C;\/ L~
4 | 4
/ v
|4
)4
|
0 15
Ps(mW)

Fig.6 Vep=15V:; Ic=25mA; f=4 GHz;
maximum low-level linear power gain.
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LAE4002S

MICROWAVE LINEAR POWER TRANSISTOR

N-P-N transistor for common-emitter class-A linear power amplifiers up to 4 GHz. Diffused emitter
ballasting resistors, self-aligned process entirely ion implanted and gold sandwich metallization ensure
an optimum temperature profile, excellent performance and reliability.

A miniature ceramic encapsulation is used for compatibility with stripline and microwave circuits.

QUICK REFERENCE DATA

R.F. performance up to Tgage = 25 OC in an unneutralized common-emitter class-A circuit

mode of operation f VCE Ic PL1 Gpo z Zp

GHz V mA mW dB Q Q
c.w.; linear amplifier . 4 l 18 l 30 | typ. 160 | typ. 8 | typ. 4 +j23 l typ. 6,5 +j32
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-100.
Emitter connected to metallized lid

— [02,65max |[<+
b
g

] ‘ : C\ e _m:;x (2x)

c
—oll<-0160 ol le—(2%)
0,075 0,6 max
1137 |
max - 26max - 7269882A

Marking code
R9 = LAE4002S
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LAE4002S

RATINGS

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

Collector-base voltage (open emitter)

Collector-emitter voltage
(Rgg =220 )
(open base)

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

Total power dissipation up to Tgaee = 75 ©C
Storage temperature

Junction temperature

Lead soldering temperature
at 0,1 mm from the case; tgg < 10's

102 7288470

1 \

5 10 20 30 40
Vee (V)

(1) Second breakdown limit (independant
of temperature).

Fig. 2 D.C. SOAR at Tae <75 OC;
Rgg <220 Q.

THERMAL RESISTANCE
From junction to case

VeBo max. 40 Vv
VCER max. 35 V
VCEO max. 16 V
VEBO max. 3V
Ic max. 90 mA
Ptot max. 625 mw
Tstg —65 to +200 °C
Tj max. 200 °C
Teid max. 235 ©C
800 7288468
Ptot
(mw)
400
0
0 100 T (°C) 200

Fig. 3 Power derating curve vs. temperature.

Rthje = 200 oc/w
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Microwave linear power transistor LAE4002S

CHARACTERISTICS

Tease =25 °C
Collector cut-off current

lg=0;Vgg=20V lcgo < 100 nA

I[g=0;Vgg =40V lcgo < 150 pA

Vep=35V: RBE=22OQ Icer < 500 uA
Emitter cut-off current

Ic=0;Veg=15V lego < 50 nA

Ic=0;VEg=3.0V lego < 25 pA
D.C. current gain

IC=30mA;VCE=5V hFE 15 to 150
Collector-base capacitance at f =1 MHz

|E=|C=0;VCB=18V;VEB=1,5V Ceb typ. 0,3 pF
Collector-emitter capacitance at f =1 MHz

|E=IC=0;VCE=18 V;VEgg=15V Cee typ. 0,55 pF
Emitter-base capacitance at f = 1 MHz

|E=ICFO;VEB=1,0V;VCB=18V Ceb typ. 1,8 pF
Forward power gain

Ic=30mA; Vcg = 18 V; f=2GHz |sfel> typ. 88 dB

1c=30 mA; Vcg = 18 V; f=4 GHz |ste|®>  typ. 2,8 dB
Maximum available gain

IC=30mA;VCE=18V;f=2GHz Gam  typ- 14 dB

IC=30mA;VCE=18V;f=3GHz Gam  typ. 11 dB
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LAE4002S:

s-parameters (common emitter)

Typical values; Vo = 18 V; I = 30 mA; Tcase =25 °C; Z, = 50 Q

f Sie Sre Sfe Soe
MHz

500 0,63/—153°0 0,023(-32,7)/ 380 9,89(19,9)/ 980 0,65/ —34°0
600 0,63/-161° 0,024(—32,2)/ 380 8,22(18,3)/ 940 0,63/ —350
700 0,63/—-1680 0,026(—31,6)/38° 7,33(17,3)/ 870 0,561/ —36°
800 0,64/-1730 0,028(—30,9)/ 380 6,46(16,2)/ 820 0,50/ —37°
900 0,64/-177° 0,030(—30,4)/38° 5,82(15,3)/ 780 0,50/ —380
1000 0,64/ 1790 0,032(—29,9)/ 400 5,25(14,4)/ 740 0,49/ —400
1200 0,64/ 1720 0,035(—29,0)/ 400 4,47(13,0)/ 66° 0,48/ —440
1400 0,65/ 1659 0,039(—28,1)/ 410 3,80(11,6)/ 590 0,48/ —490
1600 0,65/ 1590 0,044(-27,1)/ 410 3,35(10,5)/ 520 0,48/ —530
1800 0,65/ 1540 0,048(—26,3)/410 3,02( 9,6)/ 460 0,48/ —590
2000 0,66/ 1470 0,053(—25,5)/ 400 2,75( 8,8)/ 400 0,48/ —64°
2500 0,67/ 1340 0,064(—23,9)/370 2,24( 7,0)/ 250 0,48/ —770
3000 0,70/ 1220 0,076(—22,4)/ 330 1,84( 53)/ 110 0,48/ —910
3500 0,71/ 1110 0,088(—21,1)/ 280 1,58( 4,0)/ —40 0,48/—108°
4000 0,73/ 1010 0,101(—-19,9)/220 1,38( 2,8)/—120 0,50/-1250
4500 0,75/ 920 0,112(-19,0)/ 160 1,21( 1,7)/-320 0,52/-1430
5000 0,76/ 859 0,125(-18,1)/ 8° 1,05( 0,4)/—450 0,56/—-1610
5500 0,77/ 780 0,138(-17,2)/ 20 0,92(-0,7)/—580 0,61/-1780
6000 0,77/ 710 0,150(—16,5)/—40 0,81(-1,8)/—-69° 0,67/ 1680
Typical values; Vog = 15 V; Ic=15mA; Taee = 25 OC; Z5=50Q

f Sie Sre Sfe Soe
MHz

500 0,63/—1450 0,030(-30,5)/ 36° 9,22(19,3)/ 1030 0,58/ —380
600 0,63/—1540 0,031(-30,1)/ 350 7,76(17,8)/ 970 0,56/ —390
700 0,63/-1610 0,033(-29,6)/330 6,92(16,8)/ 900 0,562/ —400
800 0,64/-167° 0,035(—29,2)/330 6,16(15,8)/ 850 0,51/ —410
900 0,64/—-1720 0,036(-28,8)/ 320 556(14,9)/ 810 0,50/ —420
1000 0,64/-1770 0,038(—28,4)/320 5,01(14,0)/ 760 0,49/ —440
1200 0,65/ 1760 0,041(-27,8)/330 4,26(12,6)/ 680 0,48/ —480
14C0 0,65/ 1700 0,045(-27,0)/ 360 3,67(11,3)/ 610 0,47/ —530
1600 0,65/ 1620 0,048(—-26,3)/ 340 3,23(10,2)/ 550 0,47/ -567°
1800 0,65/ 1570 0,052(-25,7)/ 350 2,92( 9,3)/ 480 0,47/ —630
2000 0,66/ 1490 0,056(—25,0)/330 2,66( 85)/ 420 047/ —67°
2500 0,67/ 1360 0,066(—23,6)/ 320 2,14( 6,6)/ 260 0,47/ —80°
3000 0,69/ 1240 0,076(—22,3)/ 280 1,78( 5,0)/ 120 0,47/ —950
3500 0,71/ 1120 0,089(-21,0)/ 240 1,63( 3,7)/ —20 0,47/-1120
4000 0,73/ 1020 0,100(—20,0)/ 200 1,29( 2,2)/-170 0,49/—1300
4500 0,75/ 930 0,112(-19,0)/ 130 1,16( 1,3)/-310 0,52/—1480
5000 0,76/ 86° 0,125(-18,1)/ &0 1,01( 0,1)/-430 0,56/—166°
5500 0,77/ 780 0,136(-17,3)/ 0° 0,88(—1,1)/—560 0,61/-177°
6000 0,77/ 720 0,148(-16,6)/—70 0,79(-2,1)/-670 0,67/ 1680

The figures given between brackets are values in dB.
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Microwave linear power transistor

LAE4002S

s-parameters (common emitter)

Typical values; Vg = 18 V; Ig = 10 mA; Teage = 25 0C;Z,=50%

f Sie Sre _ Sfe Soe
MHz .
500 0,65/—135° 0,032(—29,8)/34° 8,41(18,5)/105° 0,64/ —340
600 0,65/—147° 0,033(—29,5)/33° 7,16(17,1)/100° 0,62/ —36°
700 0,65/—154° 0,036(—28,9)/ 300 6,46(16,2)/ 920 0,59/ -37°
800 0,65/—161° 0,037(—28,6)/29° 5,68(15,1)/ 87° 0,57/ —380
900 0,65/—166° 0,038(—28,3)/28° 5,13(14,2)/ 820 0,56/ —400
1000 0,65/—172° 0,040(—28,0)/28° 4,68(13,4)/ 78° 0,55/ —420
1200 0,65/ 180° 0,042(-27,5)/29° 3,98(12,0)/ 69° 0,54/ —46°
1400 0,65/ 174° 0,045(-27,0)/29° 3,43(10,7)/ 62° 0,53/ —500
1600 0,65/ 165° 0,048(—26,4)/29° 3,06( 9,7)/ 55° 0,53/ —55°
1800 0,66/ 159° 0,051(—25,9)/30° 2,75( 8,8)/ 48° 0,53/ —61°
2000 0,67/ 152° 0,054(—25,4)/30° 2,49( 7,9)/ 42° 0,563/ —65°
2500 0,68/ 138° 0,063(—24,1)/29° 2,02( 6,1)/ 25° 0,63/ —78°
3000 0,69/ 125° 0,072(—22,8)/27° 1,67( 4,5)/ 12° 0,52/ —93°
3500 0,71/ 114° 0,083(—21,6)/24° 1,44( 3,2)/ —4° 0,53/—109°
4000 0,74/ 103° 0,095(—20,4)/20° 1,26( 2,0)/-19° 0,565/—-127°
4500 0,75/ 94° 0,106(—19,5)/14° 1,10( 0,8)/—32° 0,57/—1450
5000 0,76/ 86° 0,118(-18,6)/ 7° 0,94(—0,5)/—440 0,61/—163°
5500 0,77/ 79° 0,132(-17,6)/ Q° 0,83(—1,7)/-57° 0,65/—179°
6000 0,77/ 720 0,145(—16,8)/—6° 0,72(—2,8)/—68° 0,71/ 168°

The figures given between brackets are values in dB.
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LAE4002S:

il

APPLICATION INFORMATION

R.F. performance up to T¢age = 25 OC in an unneutralized common-emitter class-A circuit*

mode of operation f Veel) | ic(h) PL1(%) Gpol®) zj Z
GHz Y mA mW(dBm) dB Q Q
. - > 126(21) | > 75 . .
c.w.; linear amplifier 4 18 30 typ. 160(22) | typ. 8.0 typ. 4 +j23 | typ. 6,5 +j32
Notes
1. I and Vg regulated.
2. Load power for 1 dB compressed power gain.
3. Low-level power gain associated with P| .
45° ground

input output

VSWR< 4,5 VSWR <45

2,=500 Z,=509

7288224

Fig. 4 Prematching test circuit board for 4 GHz. (Dimensions in mm.)

Striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric (e =2,54);
thickness 0,8 mm.

200 7288469
S
PL g /
(mw) %, PL
3 typ
100 A
Fig.5 Veg=18V; Ic=30mA;

f=4 GHz; Tgage = 25 OC.

0 L

0 20 Pg (mW) 40

* Circuit consists of prematching circuit board in combination with input and output slug tuners.
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LAE6000Q

LOW-NOISE MICROWAVE TRANSISTOR

N-P-N transistor for common-emitter class-A low-noise amplifiers up to 4GHz. Diffused emitter

ballasting resistors, self-aligned process entirely ion implanted and gold sandwich metallization ensure
an optimum temperature 