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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 three series of handbooks each comprising several parts.

ELECTRON TUBES BLUE
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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 tc answer your inguiries.

This information is furnished for guidance, and with no guarantee as to its accuracy or completeness; its publication conveys no licence
under any patent or other right, nor does the publisher assume liability for any consequence of its use; specifications and availability of
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whole or in part without the
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Part 1a December 1975

Part 1b August 1977

Part 2a November 1977

Part 2b May 1978

Part 3 January 1975
Part 4 March 1975

Part 5a March 1978

Part 5b May 1975

Part 6 January 1977

Part 7a March 1977

Part 7b March 1977

Part 8 May 1977

Part9 March 1978

ELECTRON TUBES (BLUE SERIES)

ET1a 12-75
ET1b 08-77

ET2a 11-77

ET2b 05-78

ET301-75
ET4 03-75

ET5a 03-78

ET5b 05-75

ET6 01-77
ET7a 03-77
ET7b 03-77

ET8 05-77

ET9 03-78

Transmitting tubes for communication, tubes for r.f. heating
Types PE05/25 to TBW15/25

Transmitting tubes for communication, tubes for r.f. heating,
amplifier circuit assemblies

Microwave tubes

Communication magnetrons, magnetrons for microwave
heating, klystrons, travelling-wave tubes, diodes, triodes
T-R switches

Microwave semiconductors and components

Gunn, Impatt and noise diodes, mixer and detector diodes,
backward diodes, varactor diodes, Gunn oscillators, sub-
assemblies, circulators and isolators

Special Quality tubes, miscellaneous devices

Receiving tubes

Cathode-ray tubes

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

Camera tubes, image intensifier tubes

Products for nuclear technology

Channel electron multipliers, neutron tubes, Geiger-Muller
tubes .

Gas-filled tubes

Thyratrons, industrial rectifying tubes, ignitrons,
high-voltage rectifying tubes

Gas-filled tubes

Segment indicator tubes, indicator tubes, switching diodes,
dry reed contact units

TV picture tubes

Photomultiplier tubes; phototubes
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SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

Part 1a March 1976

Part 1b May 1977

Part 2 November 1977
Part 3 January 1978

Part 42 June 1976

Part 4b July 1976

Part 5a November 1976

Part 5b March 1977

Part 6 October 1977

8C1a 03-76

SC1b 05-77

SC2 11-77

SC3 01-78

5C4a 06-76

SC4b 07-76

8Cb5a 11-76

SC5b 03-77

SC6 10-77

Signetics integrated circuits 1976

Rectifier diodes, thyristors, triacs
Rectifier diodes, voltage regulator diodes (> 1,5 W),
transient suppressor diodes, rectifier stacks, thyristors, triacs

Diodes

Small signal germanium diodes, small signal silicon diodes,
special diodes, voltage regulator diodes (< 1,5 W), voltage
reference diodes, tuner diodes

Low-frequency and dual transistors

High-frequency, switching and field-effect transistors
Special semiconductors

Transmitting transistors, field-effect transistors, dual
transistors, microminiature devices for thick and thin-film
circuits

Devices for optoelectronics

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

Professionai analogue integrated circuits

Consumer integrated circuits
Radio-audio, television

Digital integrated circuits
LOCMOS HE40008B farnily

Logic, Memories, interface, Analogue, Micropracessor, Milrel
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COMPONENTS AND MATERIALS (GREEN SERIES)

Part 1 June 1977

Part 2a October 1977

Part 2b February 1978

Fart 3 January 1977

Part 4a October 1976

Part 4b December 1976

Part &

July 1975

Part 6  Aprit 1977

Part 7 September 1971

Part 8 February 1977

Part & March 1976

Part 10 April 1978

CM1 06-77

CM2a 10-77

CM2b 02-78

CM3 01-77

CMda 10-76

CM4b 12-76

CM5 07-75

CM6 04-77

CM7 09-71

CM8 02-77

CM9 03-76

Cvi10 04-78

Assemblies for industrial use

High noise immunity logic FZ/30-series, counter modules
50-series, NORbits 60-series, 61-series, circuit blocks
90-series, circuit block CSA70(L), PLC modules, input/
output devices, hybrid circuits, peripheral devices, ferrite
core memory products

Resistars

Fixed resistors, variable resistors, voltage dependent resistors
(VDR), light dependent resistors (LDR), negative tempera-
ture coefficient thermistors (NTC), positive temperature
coefficient thermistors (PTC), test switches

Capacitors
Electrolytic and solid capacitors, film capacitors, ceramic
capacitors, variable capacitors

Radio, audio, television

FM tuners, loudspeakers, television tuners and aerial input
assemblies, components for black and white television,
coemponents for coiour television

Soft ferrites

Ferrites for radio, audio and television, beads and chokes,
Ferroxcube potcores and square cores, Ferroxcube trans-
former cores

Piezoelectric ceramics, permanent magnet materials
Ferrite core memory products

Ferroxcube memory cores, matrix planes and stacks, core
memory systems

Electric motors and accessories

Small synchronous motors, stepper motors, miniature
direct current motors

Circuit blocks

Circuit blocks 100 kHz-series, circuit blocks 1-series, circuit
blocks 10-series, circuit blocks for ferrite core memory drive
Variable mains transformers

Piezoelectric quartz devices

Connectors
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SEMICONDUCTOR GENERAL EXPLANATORY
DEVICES Section 1 NOTES

TYPE NOMENCLATURE

The type nomenclature of a discrete device or, in certain cases, of a range of
devices, consists of two letters followed by a serial number. The serial number
may consist of three figures or of one letter and two figures depending on the
main application of the device.
The first letter indicates the semiconductor material used:

A — germanium

B — silicon

C — compound materials such as gailium arsenide

D — compound materials such as indium antimonide

R — compound materials such as cadmium sulphide

The second letter indicates the general function of the device:
A — detection diode, high speed diode, mixer diode.
B — variable capacitance diode
C — transistor for a.f. applications (not power types)
D — power transistor for a.f. applications
E — tunnel diode
F — transistor for r.f. applications (not power types)
G — multiple of dissimilar devices; miscellaneous devices
L — power transistor for r.f. applications
N — photo-coupler

P — radiation sensitive device such as photodiode, phototransistor, photo-
conductive cell, or radiation detector diode

Q — radiation generating device such as light-emitting diode

R — controlling and switching device (e.g. thyristor) having a specified break-
down characteristic (not power types)

S — transistor for switching applications (not power types)
T — controlling and switching power device (e.g. thyristor) having a specified
breakdown characteristic

U — power transistor for switching applications

X — multipiier diode such as varactor or step recovery diode

Y — rectifier diode, booster diode, effictency diode

Z — voltage reference or voltage regulator diode, transient suppressor diode
The remainder of the type number is a serial number indicating a particular
design or development and is in one of the following two groups:

(a) Devices intended primarily for use in consumer applications (radio and
television receivers, audio amplifiers, tape recorders, domestic appliances,
etc.).

The serial number consists of three figures.

{b) Devices intended mainly for applications other than (a), e.g. industrial,
professional and transmitting equipments.

The serial number consists of one letter (Z, ¥, X, W, etc.) followed

by two figures.
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GENERAL EXPLANATORY SEMICONDUCTOR
NOTES ; DEVICES

Range Numbers ‘
Where there is a range of variants of a basic type of rectifier diode, thyristor or
voltage regulator diode the type number as defined above is often used to identify
the range; further letters and figures are added after a hyphen to identify indi-
vidual types within the range. These additions are as follows:
Rectifier Diodes and Thyristors
The group of figures indicates the rated repetitive peak reverse voltage,
Varry, or the rated repetitive peak off-state voltage, Vpry, whichever value
is lower, in velts for each type.
The final letter R is used to denote a reverse polarity version (stud.anode)
where applicable. The normal polarity version (stud cathode) has no special
final letter,

Voltage Regulator Diodes, Transient Suppression Diodes
The first letter indicates the nominal percentage tolerance in the operating

voltage Vz.
A— 4+1% D— +10%
B — 429, E — +159%
C— 5%

" The letter is omitted on transient suppressor diodes.

The group of figures indicates the typical operating voltage V; for each type
at the nominal operating current Iz rating of the range. For transient suppressor
diodes the figure indicates the maximum recommended standoff voltage Vg.

The letter V is used to denote a decimal sign.

The final letter R is used to denote a reverse polarity version (stud anode)
where applicable. The normal polarity version (stud cathode) has no special
final letter.

Examples:
BF362 Silicon r.f. transistor intended primarily for ‘consumer’ applica-
tions.
ACYI7 Germanium a.f. transistor primarily for ‘industrial’ applications.

BTW24-800R Silicon thyristor for ‘industrial’ applications. In BTW24 range
with 800Y maximum repetitive peak voltage, reverse polarity,
stud connected to anode.

BZY88-C5Vé Silicon voltage regulator diode for ‘industrial’ applications. In
BZY88 range with 5:6V operating voltage 159, tolerance.

RPY71 Photoconductive cell for ‘industrial’ applications.

OLD SYSTEM

Some earlier semiconductor diodes and transistors have type numbers consisting
of two or three letters followed by a group of one, two or three figures.

The first letter is always ‘O’, indicating a semiconductor device.
The second (and third) letter(s) indicate the general class of device:

A — diode or rectifier C — transistor
AP — photodiode CP — phototransistor
AZ — voltage regulator diode

The group of figures is a serial number indicating a particular design or develop-
ment.

G.E.N. Notes (i) Page 2



SEMICONDUCTOR GENERAL EXPLANATORY
DEVICES - NOTES

Section I
LIST OF SYMBOLS FOR SEMICONDUCTOR DEVICES

These symbols are based on British Standard Specification No. 3363:
‘“Letter Symbols for Semiconductor Devices.” A full description of the
system is contained in this publication.

QUANTITY SYMBOLS

\ Voltage

i Current

P Power
ii
v »with subscripts instantaneous value of the varying component.
P

instantaneous total value.

with appropriate additional subscript the peak
(m) or average (d.c.) (av) value of the varying
component.

e
b
[+
i {E
v b with subscripts< B
pJ\ ' c
e
b
Le

1
\é} with subscripts

J
}the r.m.s. value of the varying component, or

i E ) the no-signal (d.c.) value or, with the appropriate
V »with subscripts< B >additional subscripts the total average value (AV)
P C j with signal or the total peak value (M).
€
[
~
I
3
v
L
S
]
1%
2
8
No signal With signal
s °
Examples:
g d.c. emitter current no signal.
le r.m.s. value of varying component of emitter current.
ie Instantaneous value of varying component of emitter current.
i Instantaneous value of total emitter current.

Igav) Average (d.c.) value of total emitter current with signal applied.
leav) Average (d.c.) value of the varying component of the emitter current.
em  Peak value of the varying component of the emitter current.

Ipm  Peak value of the total emitter current.

AUGUST 1974 G.E.N. Notes (ii) Page |



GENERAL EXPLANATORY SEMICONDUCTOR
NOTES DEVICES

Subscripts for quantity sumbolis

A,a  Anode terminal ] Input

AV, av Average L Junction

B,b  Base terminal K, k  Cathode terminal

BO Breakover M, m Peak value

BR Breakdown 0,0 Open-circuit, output

C.c  Collector terminal, conversion, © Average value of overload
capacitive R, r  Resistive, reverse, repetitive

D,d Delay, Off-state (i.e. non trigger) 53 Short-circuit, series, shield,
drain terminal . source

E, e Emitter terminal '\;,/t Svn-state (i.e. triggered)

F A Forward X,’xW Sp:é’ikﬂl:g circuit, reactive

G,g Gate terminal Z,z  Reference or regulator

H, h  Holding (i.e. Zener), impedance

The letter O is used with three terminal devices as a third subscript only
to denote that the termindl not indicated in the subscript is open-circuited.

The letter S is also used with three terminal devices as a third subscript to
denote that the terminal not indicated in the subscript is shorted to the
reference terminal.

Sequence of subscripts

The first subscript denotes the terminai at which the current or terminai
voltage is measured.

The second subscript denotes the reference terminal or circuit mode that
the current or terminal voltage is measured.

Where the reference terminal or circuit is understood the second subscript
may be omitted where its use is not required to preserve the meaning of
the symbof.

The supply voltage shall be indicated by repeating the terminal subscript.
The reference terminal may then be designated by the third subscript.
Examples Veg, Vec, Vee, VEees

In devices having more than one terminal of the same type, the terminal
subscripts shall be modified by adding a number following the subscript
and on the same line.

Example B2

In multiple unit devices the terminal subscripts shall be modified by a
number preceding the terminal subscript.

Example 2B

G.E.N. Notes (ii) Page 2



SEMICONDUCTOR GENERAL EXPLANATORY
DEVICES NOTES

Where ambiguity might arise the complete terminal designations shall be
separated by hyphens or commas.

Example Vici-2c1

the voltage at the first collector of the first unit referred to the voltage
at the first collector of the second unit.

The first subseript in the matrix notation shall identify the element of the
four pole matrix.

i input
o output
f forward transfer
r reverse transfer
A second subscript may be used to identify the circuit configuration.
e common emitter
b common base
c common collector

Example Vie = hie. Iie+ hre-voe

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

Static value of parameters shall be indicated by the upper case (capital)
subscripts.
Example hig , his

The four pole matrix parameters of the device are represented by lower
case symbols with the appropriate subscripts

hip
The four pole matrix parameters of external circuits and of circuits in which

the device forms only a small part are represented by upper case symbols
with the appropriate subscripts.

Hi, Z,

Symbols for the components of small-signal equivalent circuits used to
represent devices are qualified by lower case symbols.

b, Fes Fbpb’

ELECTRICAL PARAMETERS Associated
Device circuit

Resistance
Reactance
Impedance
Admittance
Conductance
Susceptance
Mutual inductance
Inductance
Capacitance
Distortion
Frequency limits f max.

U0 —3 TN NXT
ArIWO<NX=™

Bandwidth ’ Af
Bandwidth (for associated circuits)
Noise factor N

G.E.N. Notes (ii) Page 3



GENERAL EXPLANATORY SEMICONDUCTOR

NOTES

DEVICES

List of Symbols for Semiconductor Devices

Ca
Ce
Cip
Cie

8;
gp
G
his
hig
hic
hip (h11)
hie (h11)
ic
hrs
hrg
hre
hrp (h12)
hre (h12)

re

hrp
hrg
hrc
hry (ha1) 1

hte (hz1)
hge f

hos
hoxr
hoc

" hop (h22) )
hoe (has)
oc
hFE(sat)

hFEL

}

diode capacitance (reverse bias)

diode capacitance (forward bias)

transistor input capacitance (grounded base)

transistor input capacitance (grounded emitter)

junction capacitance (of the intrinsic diode)

diode capacitance (at breakdown voltage)

diode capacitance (zero bias)

transistor output capacitance (grounded base)

transistor output capacitance (grounded emitter)

parasitic (parallel) capacitance

stray capacitance

capacitance of the emitter depletion layer

capacitance of the collector depletion*layer

varactor diode cut-off frequency

transistor cut-off frequency (the frequency at which the

parameter indicated by the subscript is 0.7 times its low

frequency value)

frequency of unity current transfer ratio modulus

maximum frequency of oscillations

tunnel diode resistive cut-off frequency

transition frequency (common emitter gain-bandwidth
product)

tunnel diode negative conductance (of the intrinsic diode)

small signal power gain

large signal power gain

the static value of the input resistance with the output voltage
held constant

The small-signal value of the input impedance with the output
short-circuited to alternating current

The static value of the reverse voltage transfer ratio with the
input current held constant

The small-signal value of the reverse voltage transfer ratio
with the output voltage held constant

The static value of the forward current transfer ratio with the
output voltage held constant

The small-signal forward current transfer ratio with the

output short-circuited to alternating current

The static value of the output conductance with the input
current held constant

The small-signal value of the output admittance with the
input open-circuited to alternating current
transient forward current transfer ratio in saturation

. . le-1
inherent forward current transfer ratio — ;S CBO
Is+Ico

G.E.N. Notes (ii) Page 4



SEMICONDUCTOR GENERAL EXPLANATORY

DEVICES

Is, le, le

NOTES

total d.c. current

Inav) loav) le(av) average (d.c.) value of total current

Isrx
Igex » loBx

Ism, lom, 1EM
lb ’ lc ’ le
Ibm, Icm ] |em
ig, ic, Ie
ih, ic, le
lso)

lco

leps s legs
leBx

lCEO
lcer

Ip

leno
lgBx

Ir

ip
lrav)
Irc
Iram
IrM
Irovy » lrom
IFRM
lrsm
lep
ler
leq

base current (with both junctions reverse biased)

base (respectively collector) cut off current in 2 specified
circuit

peak value of total current

r.m.s. value of varying component of current

peak value of varying component of current

instantaneous total value of current

instantaneous value of varying component of current
thyristor breakover current (d.c.)

collector cut-off current (emitter open-circuited)

collector cut-off current (emitter short-circuited to base)
collector current with both junctions reverse biased with
respect to base

collector cut-off current (base open-circuit)

collector cut-off current (with specified resistance between
base and emitter)

thyristor continuous (d.c.) off-state current, field effect
transistor drain current

emitter cut-off current (collector open-circuit)

emitter current with both junctions reverse biased with
respect to base

D.C. forward current

instantaneous forward current

average forward current

thyristor forward gate current

thyristor peak forward gate current

peak forward current

overload mean forward current

repetitive peak forward current

surge (non-repetitive) forward current
thyristor gate non-trigger current
thyristor gate trigger current

thyristor gate turn-off current,

thyristor holding current (d.c.)

thyristor latching current

average output current

repetitive peak output current

tunnel diode peak point current

tunnel diode peak to valley peint current ratio
continuous (d.c.) reverse leakage current
instantaneous reverse leakage current
thyristor reverse gate current

repetitive peak reverse current
non-repetitive peak reverse current
source current

thyristor continuous (d.c.) on-state current
thyristor overload mean on-state current
thyristor average on-state current
thyristor repetitive peak on-state current
thyristor non-repetitive peak on-state current

G.E.N. Notes (if) Page 5



GENERAL EXPLANATORY SEMICONDUCTOR

NOTES

tzq

torr

Oi—amp
ej ~case
ej—m b
Tc

Ts

TF

TR

DEVICES

tunnel diode valley point current

voltage regulator (zener) diode continuous (d.c.) operating
current

voltage regulator (zener) diode average operating current
voltage regulator (zener) diode peak current
conversion loss

series inductance

flicker noise

noise figure at intermediate frequency

overall noise figure

noise temperature ratio

thyristor average gate power

thyristor peak gate power

total power dissipated within the device

recovered (stored) charge

extrinsic base resistance

source resistance

series resistance

thermal resistance

voltage regulator (zener) diode differential resistance
tangential signal sensitivity

voltage regulator (zener) diode temperature coefficient of the
operating voltage

ambient temperature

case temperature

junction temperature

mounting base temperature

storage temperature

delay time

fall time

forward recovery time

thyristor gate controlled turn-on time

thyristor gate controlled turn-off time

pulse duration

thyristor circuit-commutated turn-off time

turn-on time

turn-off time

rise time

reverse recovery time

storage time

thermal resistance of heat sink

contact thermal resistance

thermal resistance junction to ambient

thermal resistance junction to case

thermal resistance junction to mounting base
collector time coefficient of a switching transistor
carrier storage time coefficient of a switching transistor
fall time factor

rise time factor
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SEMICONDUCTOR GENERAL EXPLANATORY

DEVICES

V BE(sat)
V(s0)
V(BR)
V(BR)CBO
V(BR)CBS

V(BR)CEO
V(BR)CER

V(BR)CES
V(BRICEX

V(BR)EBO
VY (BR)R
Ver
Vepo
VYepn
Vee
Ve
VcEo
Vce

Y cE(knee)
VcE(sat)
VCE(sust)
Vp
Vpa
Voum
VprM
Vps
Vpsm
Vpwm
VB
Veso
Veb
Vesn
VEecn
Vr

VF

Vre
VroMm
Vir
Van
Von
Vas
Vet

Vi
VirMm
Yism

Viwm
Vo

NOTES

base-emitter saturation voltage

thyristor breakover voltage

breakdown voltage

breakdown voltage collector to base (emitter open-circuited)
breakdown voltage collector to base (emitter and base short-
circuited)

breakdown voltage coliector to emitter (base open circuited)
breakdown voltage collector to emitter (with specified

resistance between base and emitter)

breakdown voltage collector to emitter (emitter and base-
short-circuited)

breakdown voltage collector to emitter (with specified
circuit between base and emitter)

breakdown voltage emitter to base (collector open-circuited)
reverse breakdown voltage

collector-base voltage (d.c.)

collector-base voltage (with emitter open-circuited)
collector-base floating potential

collector supply voltage (d.c.)

collector to emitter voltage (d.c.)

collector to emitter voltage (with base open-circuited)
collector to emitter r.m.s. voltage

collector knee voltage,

collector to emitter saturation voltage

collector to emitter sustaining voltage

thyristor continuous (d.c.) off-state voltage

drain to gate voltage

thyristor peak off-state voltage

thyristor repetitive peak off-state voltage

drain to source voitage

thyristor non-repetitive off-state voltage

thyristor crest (peak) working off-state voltage
emitter-base voltage (d.c.)

emitter-base voltage (with collector open circuited)
emitter-base r.m.s. voltage

emitter-base floating potential

emitter-collector floating potential

D.C. forward voltage

instantaneous total value of the forward voltage
thyristor forward gate voltage

thyristor peak forward gate voltage

signal diode forward recovery voltage

gate to substrate voltage

thyristor gate non-trigger voltage

gate to source voltage

thyristor gate trigger voltage

input voltage

repetitive peak input voltage

non-repetitive peak input voltage

crest working input voltage

output voltage

G.E.N. Notes (ii) Page 7



GENERAL EXPLANATORY SEMICONDUCTOR

NOTES DEVICES
Ve peak point voltage
Vpp projected peak point voltage
Vg D.C. reverse voltage
\7 instantaneous total value of the reverse voltage
Vra thyristor reverse gate voltage-
Vraum . thyristor peak reverse gate voltage
VrMm peak reverse voltage
Very repetitive peak reverse voltage
Vesum non-repetitive peak reverse voltage
VRwn crest (peak) working reverse voltage
Vr thyristor continuous (d.c.) on-state voltage
V(o) thyristorthreshold voltage
v valley point voltage
Vz voltage regulator (zener) diode operating voltage
Z; intermediate frequency impedance
Z, ‘video impedance
y-parameters
Common Common
base emitter
yib (y11) Yie (¥'11) Input admittance 1
giv (g11) gie (8'11) Input conductance Output
Cib (€11) Cie (¢'11) Input capacitance [ short-circuited
bip bie Phase angle of input admittance J
Yob (Y22) Yoe (Y 22) Output admittance
gob (g22) Zoe (2722) Output conductance Input
Cobs (Ca2) Coes (C'a2) Output capacitance } lshort-circuited
ob boe Phase angle of output admittance J
[ywl(ly21])  Iysel(ly’e1]) Transfer admittance L
£ gre Transfer conductance Output
Crp Cre Transfer Capacitance short-circuited
Orb (P21) dre (d721) Phase angle of transfer admittance
[yeo| (Y12)  [yre| (r'12)  Feedback admittance l
&b Ere Feedback conductance Input
Crb Feedback capacitance short-circuited

Cre
Orp (b12) Ore (d'12) Phase angle of feedback admittance J
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SEMICONDUCTOR GENERAL EXPLANATORY
DEVICES NOTES

1.1

1.2

N

Section ill. Explanation of Handbook Data

FORM OF ISSUE

The semiconductor data published in the Handbook follows the same
pattern, as much as possible, concerning, (a) the forms of issue, (b) the
ratings system and (c) the ratings presentation.

Types of Data
The Handbook data is published either as tentative or final data.

Tentative Data

Tentative data aims at providing information on new devices as early as
possible to allow the customer to proceed with circuit design. The tentative
data may not include all the characteristics or ratings which will be
incorporated later in the final data and some of the numerical values
quoted may be slightly adjusted later on.

Final Data

The transfer from tentative data to final data involves the addition of those
numerical values and curves which were not available at tentative data
stage and small adjustments to those values already quoted in tentative data.
Reissue of final data may be made from time to time to incorporate
additional information resulting from prolonged production experience
or to meet new applications.

Presentation of Data
The information on the published data sheets is presented in the following
form:
—description of basic application and physical characteristics of the
device.
—quick reference data giving the most important ratings and
characteristics.
—outline and dimensions. Reference to standard outline nomenclature
if applicable and lead connections.
—Ratings. Voltage, current, power and thermal ratings.
—Characteristics.
—Application information or operating conditions.
—Mechanical and environmental data if applicable.
——Charts showing ratings and characteristics.

RATINGS

A rating is a limiting condition of usage specified for a device by the
manufacturer, beyond which the serviceability may be impaired.

A rating system is a set of principles upon which ratings are establishea
and which determines their interpretation. There are three systems which
have been internationally accepted and which allocate responsibility
between the device manufacturer and the circuit designer differently.
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Rating Systems

Unless otherwise stated the ratings given in semiconductor data sheets
follow the absolute maximum rating system.

The definitions of the three systems accepted by the International Electro-
technical Commission are as follows:

ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and environ-
mental conditions applicable to any device of a specified type as defined
by the published data, and should not be exceeded under the worst
probable conditions.

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device, taking no responsibility for variations in equip-
ment or environment, and the effects of changes in operating conditions
due to variations in the characteristics of the device under consideration
and of all other devices in the equipment.

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

DESIGN-CENTRE RATING SYSTEM

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

DESIGN-MAXIMUM RATING SYSTEM

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

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device, taking responsibility for the effects of changes
in operating conditions due to variations in the characteristics of the
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 piobable operating conditions with respect
to variations in supply voltage, environment, equipment components,
equipment control adjustment, load, signal or characteristics of the device
under consideration and of all other devices in the equipment.
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SILICON AVALANCHE

NOISE DIODE

BAT31

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.

Frequency range
Avalanche voltage

Broadband excess noise ratio (fig. 3)

QUICK REFERENCE DATA

Recommended operating current range

<10 Hz to >18

17
22V

0.5to 40 mA
34 dB

GHz

min, A%

max.

typ.

OUTLINE AND DIMENSIONS
Conforms to B.S. 3934 SO-86

Heatsink e 2-2!
end 203"
8138 ,
R
) }
1.60
o1.52
T ‘7A—J
1.63 061 ¢3.10
1052—— oLg™ I+ 3.00
e— B
le— 2-36 5 05770

2.03

A=z concentricity tolerance = +0.13

—4-

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

SEPTEMBER 1977

Dimensions in mm
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LIMITING VALUES (Absolute max. rating system)

g max., 40
Pt ot max, 1.0
Tmb max, 80
Tstg range -55 to +150

CHARACTERISTICS (T, = 25 °C)

VBR(R) atIp =5mA min, 17
Cjat VR =6V, f=1MHz min, 0.4
max, 0.8
IgatVp =6V max, 0.1
Rslope at Iz = 40 m4, £ = 1 kHz 1 max, 60
R atlg =lmAand40mA, f=1kHz 1 max. 2.5
Ry
Ce typ. 0.2
Lg typ. 650

mA

oC
°C

pF
pF
HA

pF
pH

Ry
1) Rslope is the reverse slope resistance and 9 is the ratio of reverse slope resistance

at 1 mA and 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 oi the space charge resistance Rsc’ the

spreading resistance Rsp and the ' thermal resistance’ Rep, ive.
Rslt:)pe =Rge * Rsp +Rip
where: Rge is approximately 10 9 at 10 to 40 mA and 19 Q at 1 mA

Rsp is approximately 1 §

Ryy, 1s the effective resistance due to isothermal heating in the device when
operated with an infinite heatsink. Above 10 MHz, Rth 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,

BAT31 Page 2



SILICON AVALANCHE ' BAT31
NOISE DIODE

APPLICATION INFORMATION

The device, as characterized, is operated in a 50 @ characteristic impedance measure-
ment system. When used as a noise source in an on-off mode, the device, when off,
should appear to be 50 Q. Since it has a large reflection coefficient when zero biased or
biased just below avalanche breakdown, sufficient attenuation is required to provide a
reasonable match to 50 Q. For the broadest operating frequency range, an attenuator of
approximately 14 dB with a v.s.w.r. of <1.2:1 is 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 ter-
minated circulator) which would reduce the available excess noise by approximately 1dB.

Temperature and excess noise relationship

Excess noise Noise temperature 1 Hz bandwidth 1 MHz bandwidth
dB oK dBm dBm
+100 2.9 x 1012 - 74 - 14
+ 90 2.9 x 1011 - 84 - 24
+ 80 2.9 x 1010 -~ 94 - 34
+ 70 2.9 x 109 -104 - 44
+ 60 2.9 x 108 -114 - 54
+ 50 2.9 x 107 -124 - 64
+ 40 2.9 x 106 -134 - 74
+ 30 2.9 x 105 -144 - 84
+ 20 2.9 x 104 -154 - 94
+ 10 2.9 x103 -164 -104

0 2.9 x 102 -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 ko
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.

BAT 31 Page 3



w H
o O

Excess noise ratio [ENR] (dB)
w
o

— Recommended bias
range for broadband
operation up to 12 4GHz

1GHz \
A\

1.5 % \\
N

////

S5 86 7 8 S 10 12.4
/

< AR, N

1.0 10 40
Noise diode bias current (mA) D7762

Fig. 1

Typical excess noise ratio as a function of avalanche current

with frequency as a parameter.

Device mounted in a 50 2 7 mm Coaxial-line as shown in Fig, 2
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SILICON AVALANCHE
NOISE DIODE

BAT31

Lf——— @7mm
_,| @3.05mm |<-—
/] /
/ \\“ /
/
4
% x %
NN
%
/
%
777 2o
/  Noise diode
D7763
Fig. 2

Device mounted in a 50 & 7 mm coaxial line

i I Absolute error
system impedance

r o 15mA noise diode bias

for 500

Excess noise ratio [ENR] (dB)

™~ D
34
32 1 I [ B A
10 2.0 5.0 10
Frequency (GHz)
' D7764

Fig. 3

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

BAT31 Page 5



1

|
g |
£ |
L
2
- L 26
==y
N 1000 %8’" °ce° Measured values
= [
=2 3 | ;
< k] 9 ’l Vb = 19.43 volts
)
-
28 |
‘@ O SR
% = Theoretical 'fit forl 7
o > 100
o ¥
23
o c
c 'G
° g
T Qa
O 9_. 0L e W W WY | ]
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Avalanche current (mA) D7765
Fig, 4

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 micro-
wave frequencies. It conforms to the environmental requirements of BS9300 where

applicable.
QUICK REFERENCE DATA
Operating frequency 8.0 to 10 GHz
_ 220
Pout (typ.) (Tg = 35 C) 600 mW
Operating current (typ.) 135 mA
Operating voltage (typ.) 91 A%
OUTLINE AND DIME NSIONS
+ve
D5677

10.66
AT JQ{_B
921 L%

¢1 62 & ' s ?
153 1.62
1.53
A-—d . Heatsink
0 stsqu /_Lz_‘ end l
% 5o

chamfer A = concentricity tolerance =013

-ve

All dimensions in mm
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RATINGS (ABSOLUTE MAXIMUM SYSTEM )

Ptot max. (see note 1) ;00 (-. T_‘hhs w
th 7 hs)

Ry, (j-hs) max. 15 °c/w

T]_ - Ths max. 165 %

Tstg range -55 to +175 °c
ELECTRICAL CHARACTERISTICS (Ths = ZSOC)

Min. Typ. Max.

Ymrr gtlvxzrielt.%:;(;own voltege 65 75 85 v

IR Reverse current (at VR = 50V) - - 10 HA

CT Total capacitance (at V(BR)R =5V) - 0.9 - pF
TYPICAL OSCILLATOR PERFORMANCE

Operating current (see note 2) 135 mA

Operating voltage 91 A%

Frequency (see note 3) 8.0 - 10 GHz

Output power (see notes 2, 4, 5 and 6) 500 600 - mW

Efficiency - 5.0 - %

OPERATING NOTES

1.

. . . . (o
The maximum junction temperature is 200 C, therefore care must be taken to
200 - T

hs
&L —_—
ensure that Ptot max, = Rth G~ hs) w,

where P =P -P
tot  “in " out

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 burnout. 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. The
maximum power supply requirements are 115V and 160mA.

- The frequencyis governed by the choice of cavity towhich 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 BXY50

OPERATING NOTES (contd.)

6. The heatsink end of the device should be held ina 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.

Devices may be selected to suit customers’ specific requirements
y P! eq

split copper heatsink
Spacer

; %/ /Fixed slug

%

—-_-_—Cjw = E _» To bias Tee
and r.f. load
/ S (50Q)
/
/"‘ \F’.T,F.E. \Movub!e slug
[ ] insulation
Diode D5591

COAXIAL TEST OSCILLATOR CAVITY
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SILICON IMPATT
D IODE | BXY51

A high efficiency silicon Impatt diode for the generation of c.w. power at micro-
wave frequencies. It conforms to the environmental requirements of BS 9300 where

applicable.

QUICK REFERENCE DATA
Operating frequency 10 to 12 GHz
Pout (€yP-) (Tpg = 35°C) 450 mw
Operating current (typ.) 120 mA
Operating voltage (typ-) 80 v

OUTLINE AND DIMENSIONS

312
PP "y
i _lose
A ¥ 036
I 1.80
$2.1 \ fe— 150
max
A | 1
|
¢1 62 o | PP ?
163 1.62
1.53
A— ~-Heatsink
0 25max end
x 45°
chamfer A = concentricity tolerance =013

-Ve

A1l dimensions in mm
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Ptot max. (see note 1) ;00 (i T—‘hs w
o hs)

Rrh (j - hs) max. _19 C.C/W

Tj - Ths max. 165 OC

Tstg range -55 to +175 OC
ELECTRICAL CHARACTERISTICS (T = 25°c)

Min. Typ. Max.,

V(BR)R f;ivl(:iel]%fr}i:;own volmee 35 65 75 v

IR Reverse current (at VR = 45V) - - 10 ’ uA

CT Total capacitance (at V(BR)R - 5V) - 0. 85 - pF
TYPICAL OSCILLATOR PERFORMANCE

Operating current (see note 2) 120 " mA

Operating voltage 80 \%

Frequency (see note 3) 10 - 12 GHz

Output power (see notes 2,4,5 and 6) 400 450 - mW

Efficiency - 5.0 - %

OPERATING NOTES

. . . . P o .
1. The maximum junction temperature is 200 C, therefore care must be taken to
200 - T

hs
ensure that Pto max

o S o w,
t Rth (j - hs)

P =P -P
where P =P <Pt

Ths = temperature of heatsink at interface with device

Rth (j - hs) =thermal resistance from junction to heatsink in which device
is clamped.

2. The bias supply should be current regulated to within 1% and care should be taken
to avoid transient current surges which could cause burnout. 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 biag circuit and noisy operation.
Particular care should be takento minimise stray capacitances across the diode.
The maximum power supply requirements are 105V and 170mA.

3. The frequencyis governed by the choice of cavity towhich the device is coupled.

4. 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
e BXY51

OPERATING NOTES (contd. )

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.

lBevices may be selected to suit customers’ specific requirementsJ

Split copper heatsink

/Spqcer
/ g

Fixed slug

%._7 ] —» To bias Tee
g - and r.f. load

(500Q)

,L

. “
\P.I.FE. \Movuble slug

insulation

| .
Dicde D591

COAXIAL TEST OSCILLATOR CAVITY

BXY51 Page 3



YHMOd LNdNI ‘D *d A0 NOLLONNA V SV ¥HMOd 1NdLNO TVIIJAL JINHWIND SVId 40 ZOH,HUZDm V SV ¥HMOd LNdLNO TVIIdAL

(M) 18mod indui 0@ (v w)soigPy
U 0l 8 9 Yy z 0 0t 001 05 0
0 P, 0
i/
y
B 4
/
y 4
;\ 4
z0 20
\‘
y
Y.
A
V.
7 4
70 y. 70
y
4
90 90
[

ZHO || = °} ZHOIL = ©} )
80 80
| (m) (M)
[ 1 N9y oy

Q/8L%S0 D/8L78a

BXY51 Page 4




SILICON IMPATT
ILIco BXY52

A high efficiency silicon Impatt diode for the generation of c.w. power at micro-
wave frequencies. It conforms to the environmental requirements of BS 9300 where

applicable.

QUICK REFERENCE DATA
Operating frequency 12 to 14 GHz
: _ g0,
Pout (typ.) (Tyg = 35-C) 370 mW
Operating current (typ.) 120 mA
Operating voltage (typ.) 70 A%

OUTLINE AND DIMENSIONS

+ve
3112 B5477

P 92a Ty
[ ‘

| J0.66
AT ! !9.-%3_5.
1
i 1.80
(?“2(1‘)(1 g fo—  1.50
A —d@
162 s
Py83 7 |

‘Q——gg — s —

A ——dq ~+-Heatsink
0 25max ,ILE end
x L5°

chamfer A = congentricity tolerance =£.013

- e

All dimensions in mim
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

P___max. (see note 1) 200 - Ths w
tot R, (G -he)
th
[

Ry, (j-hs) max. 24 °c/w
T, - T, max. 165 0C
] hs o
T range -55 to +175 C

stg
ELECTRICAL CHARACTERISTICS (ThS = ZSOC)
Min. Typ. Max.
v (BR)R Reversﬁe breakdown voltage
(at IR =1,0mA) 50 55 60 v
IR Reverse current (at VR = 40V) - - 10 HA
CT Total capacitance (at V (BR)R -5V) - 0.75 - pPF
TYPICAL OSCILLATOR PERFORMANCE
Operating current (see note 2) 120 mA
Operating voltage 70 v
Frequency (see note 3) 12 14 GHz
Output power (see notes 2,4, 5 and 6) 300 370 - mW
Efficiency - 4.5 - %

OPERATING NOTES

i.

N

. . . : . O
The maximum junction temperature is 200 C, therefore care must be taken to
200 - T

hs
ensure than Pto max

S W,
t Rth(J hs)

=P _-P
where Ptot in out

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 burnout. 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 capacitance across the diode.
The maximum power supply requirements are 90V and 150mA.

The frequency is governed by the choice of cavity towhich 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

OPERATING NOTES (contd.)

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.

ﬁ)evices may be selected to suit customers’ specific requirements]

Split copper heatsink
/

Spacer
/ &7 /Fixed slug
i ﬁ — = To bias Tee
and r.f. load
/f > vz (500
P.TFE. Movable slug
/ insulation
Diode o558t

COAXIAL TEST OSCILLATOR CAVITY
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SILICON IMPATT
SILICO | BXY60

A high efficiency silicon Impatt diode for the generation of c.w. power at micro-
wave frequencies. It conforms to the environmental requirements of BS 9300 where

applicable.

QUICK REFERENCE DATA
Operating frequency 6.0to 8.0 GHz
Pout (typ.) (Thg = 35°C) 750 mw
Operating current (typ.) 125 mA
Operating voltage (typ. ) 120 A%

OUTLINE AND DIMENSIONS

tve
312 B5477
93 98 — ¥
[ | 1066
A—dq I J0.36
! ¥
1.80
B2.1 o la— 1 50
max
A é
(zT pAN— fe - ?
15 1.62
. 1.53
A—— “~LHeatsink L
0.25max. S end
x L5°
chamfer

A = concentricity tolerance =+0.13

-ve

All dimensions in mm
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)
200 - T

hs
Py, max. (see note 1) m w
Ry, (i - hs) max. 14 °c/w
T, - T, max. 165 °c
j hs
T; max. 200 °c
o
TStg range -55 to +175 C
ELECTRICAL CHARACTERISTICS (T} = 25°C)
Min. Typ. Max.

v (BR)R Reverse breakdown voltage

(at Ig = 5.0mA) 85 100 115 v
I Reverse current (at VR = 70V) - - 10 A
CT Total capacitance (at V(BR)R = 75V) - 0.97 - pF
Operating current (see note 2) 125 mA
Operating voltage 120 v
Frequency (see note 3) 6.0 - 8.0 GHz
Output power (see notes 2, 4, 5 and 6) 650 750 - mW
Efficiency - 5.0 - %

OPERATING NOTES
1. The maximum junction temperature is 200°C, therefore care must be taken to
200 - Ths

— W,
Ry (j - hs)

ensure that Ptot max. =<
where Ptot =Pin - Pout
Ths = temperature of heatsink at interface with device

Rep (§ - hs) = thermal resistance from junction to heatsink in which device
is clamped.

2. The bias supply should be current regulated to within 1% and care should be taken
to avoid transient current surges which could cause burnout. 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 140V and 180mA.

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

4. Thepolarity of the device must be strictly observed when applying bias (see out-
line drawing).

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

OPERATING NOTES (contd.)

BXYé60

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 sold-
ering, 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.

Devices may be selected to suit
customers' specific requirements

Split copper heatsink
Spacer

/ Fixed slug

% —CH ':: — To bias Tee
and r.f. load
/ ; AL (500)
™ \
/ i\14 prrE. Movable slug
insulation
Diode st

COAXIAL TEST OSCILLATOR CAVITY
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CXY11A
- CXY11B
CXY11C

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 voltage (typ.) 7.0 vV
Piop Max. (T = 70 0C) 1.0 w
Operating frequency 8,0 to 12 GHz
Pout min. CXY11A 5.0 mW
CXY11B 10 mWw
CXY11C 15 mW

Unless otherwise stated, data is applicable to all types

OUTLINE AND DIMENSIONS
Conforms to B.S. 3934 SO-86

: 2.21
Heuetnsdnnk -@——2.03—-»4
2.08
0160 P08
1.52 —
A b
+ve —ve w;'g%
_J ¥
i
3.10
1.63 00kel fo- 9300

1.52

L,ZJS —44 : 05769

A= concentricity tolerance = +0.13

All dimensions in mm
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)
V max. 1)
V max (for less than 1 ms)

Pior max. (Tpyp =70 Re))

Temperature
Tmp range

Tstg range

ELECTRICAL CHARACTERISTICS (T, . = 25°C)

Ijc @V=7.0V) 1)
Frequency 2)

@v=70v) 9 CXY11A
CXY11B
CXY1iC

l:,O ut

A.M. noise to output power ratio 4

OPERATING NOTES

7.5

9.0

1.0

-40 to +70
-55 to +150
Min. Typ.
- 120
8.0 9.5
5.0 8.0
10 12
15 20
-90 -100

<

oC
oC

Max.
150 mA
12 GHz

1y 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.

diode to shunt the power supply is recommended for this purpose.

2

&

An 8.2V voltage regulator

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 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 Pyt

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

~

base, which in turn should be boupled to an adequate heatsink.

It is important to ensure good thermal contact between the device and the mounting

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 | CXY1llA CXY11A/10.5 CXY11A/11.5
10 CXY11B/8.5 CXY11B CXY11B/10.5 CXY11B/11.5
15 CXY11C/8.5 | CXY1l1C CXY11C/10.5 CXY11C/11.5
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GUNN EFFECT CXY14A
DEVICES CXY14B
CXY14C

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 te- the environmental requirements of BS9300
where applicable.

QUICK REFERENCE DATA
Operating voltage 7.0 A%
Piot max. (Tpmp = 70 ©C) 1.0 w
Operating frequency 12to 18 GHz
Py min. CXY14A 5.0 mW
CXY14B 10.0 mw
CXY14C 15.0 mW

Unless otherwise stated, data is applicable to all types

OUTLINE AND DIMENSIONS
Conforms to B.S. 3934 SO-86

Heatsink 2.2 o
end <203
¢2.08
1.;!8 I
Y1
- 1.60
ve 9155
J v
11O
J 310
1,63 0.61 y
1.52—0 048 hage~ ¢3.00
2.36 __
H_Z.OB ] 05769

Az concentricity tolerance = +0.13

All dimensions in mm
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

V max. (d.c.) 7.5 \%
V max. (for less than 1 ms) 9.0 A%
Pror max. (Tyyp = 70 °C) 1.0 w
Temperature ;

Tpp Tange -40 to +70 oc
Tstg range -55 to +150 oC

ELECTRICAL CHARACTERISTICS (Tamp = 25 °C)

Min, Typ. Max,

Lic @v=70v) I - 120 145 mA
Frequency 2) 12 14 18  GHz
Py @ V=7.0V) 3 CXYI4A 5.0 8.0 - mwW
CXY14B 10 12 - mw
CXY14C 15 20 - mw

OPERATING 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 8.2V voltage regulator
diode to shunt the power supply is recommended for this purpose, !

2
3

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
V max. and Pioy max. ratings.

4

~

It is 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
approximately 1. 5 times the normal current, to initiate oscillation.

Devices may be selected to suit customers'
specific requirements
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GUNN EFFECT
DEVICE

CXY19

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.

Operating voltage (note 2)
Poemax. (Tpp =70 oQ)
Operating frequency

Pout min. (f=9.5 GHz)

QUICK REFERENCE DATA

8 to 15 A%
6.0 w
8to 12 GHz
100 mW

OUTLINE AND DIMENSIONS

Conforms to B.S. 3934 SO-86

Heatsink
end

.60
952

2.08
P98

1,63_’
1.52

-

2.36
2.03

—

NN
onN
-

01.60

+ve 055

ML
.

a
ww
35

$

* D5772

A=z concentricity tolerance = +0.13

All dimensions in mm
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

V max. (see note 1) 15 v
0
= : 6.

P Max. (T 70°C) 0 w

Temperature
o

; 4 ‘

Tmb range 0 to +70 OC

T . range -55 to +150 C

stg
ELECTRICAL CHARACTERISTICS (Tamb = ZSOC)

Min. Typ. Max.

Idc (at V = 12V)(see notes 1 and 2) - 450 - mA

Frequency (see note 3) 8.0 9.5 12 GHz

P (see note 2) 100 150 - mW
out

OPERATING NOTES

1.

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

Each device is measured for maximum output power at 9.5GHz in a coaxial test

cavity. The bias is optimized for this maximum within the V max, and Ptot 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 sold-
ering, 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.

Devices may be selected to suit
customers’ specific requirements
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GUNN EFFECT | CXY19A

DEVICE

Gallium arsenide bulk effect device employing the Gumn 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 voltage (note 2) 8to 15 A%
Pyor max. (Tpp = 700C) ‘ 6.0 w
Operating frequency 8 to 12 GHz
Poye min. (£= 9. 5GHz) 200 mW

OUTLINE AND DIMENSIONS
Conforms to B.S. 3934 SO-86

Heatsink 4_2-2‘ —
end 2.03
¢2.08
- 1
m'l.bO 98 ‘
1.52 ‘ -
~
- 1.60
ve +ve 0‘_52
J ¥
A $ Ta
1,63 0.61 g3.10
1,52_’ oLg®™ [+ 3,00
h_2.36_, 05772

2.03
Az concentricity tolerance = +0.43

All dimensions in mm
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

V max. (see note 1) 15
Pooe Max. (T, = 70°C) 6.0 w
Temperature
-4 o,
Tmb range 0 to +70 C
T . range -55 to +150 oc
stg

ELECTRICAL CHARACTERISTICS (Tapyp, = 25°C)

Min. Typ. Max.
14 (at'V =12V) (see notes 1 and 2) - 450 - mA
Frequency (see note 3) 8.0 9.5 12 GHz
Pout (see note 2) 200 250 - mW

OPERATING NOTES

1.

35

il

b

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 9.5GHz in a coaxial test
cavity. The biag is optimized for this maximum within the V max. and Pyo¢ 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 sold-
ering, 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.

Devices may be selected to suit
customers' specific requirements
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GUNN EFFECT CXY19B

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 voltage 2 8to 15 v
Piot Mmax. (Tmp = 70 ©C) 7.5 w
Operating frequency 8to 12 GHz
Pout min. (f=9.5 GHz) 300 mW
OUTLINE AND DIMENSIONS Dimensions in mm

Conforms to B.S. 3934 SO-86

Heatsink 2.21
end 2.03
ag|
1
o5
~
- 1.60
ve +ve @1'52
» ¥
A ¥ Ta
1.63 o.sa‘l @310
152 048 3.00
2.36 05772
2.03

A= concentricity tolerance = +0.13

All dimensions inmm
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Vmax. 1) 2) 15 v

Peot Max. (Tyyp =70 °C) 7.5 w
Temperature

Tmp Fange -40 to +70 oc
Tgtg range -55 to +150 oc

ELECTRICAL CHARACTERISTICS (Tamp = 25 °C)
Min, Typ. Max.

Idc ly 2 - 650 900 mA
Frequency J) 8.0 9.5 12 GHz
Pour 2) 30 325 - mw

Devices may be selected to suit
customers' specific requirements

l) 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 Pyo; 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 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. '

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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GUNN EFFECT
DEVICE ‘ CXY 21

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

cable.

QUICK REFERENCE DATA .
Operating voltage 9.5 \Y%
Por max. (Tmp = 70 ©C) 2.5 W
Operating frequency range 8.0to 12 GHz
Poyut typ. @t f, = 9.5 GHz) 60 mW

OUTLINE AND DIMENSIONS
Conforms to B.S. 3934 SO-86

Heatsink 2.21 ‘——‘
end 2.03

2.08
5160 9198

1.52 ——'i

N
_ 1.60
+ve ve @‘.52

A ? A

1.63 0.61 p310

169 0.8 3.00
2.36 D 5769

2.03

A= concentricity tolerance = +0.43
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

V max. 1) 10 A

V max. (for less than 1 ms.) 12 \4
- 700

Ptot max. (Tmb 70 °C) 2.5

Tmp range -40 to +70 oC

Tstg range -55 to +150 ocC

ELECTRICAL CHARACTERISTICS (T,,;, = 25 9C)

Min. Typ. Max.

Frequency range 2) 8.0 - 12 GHz
D.C. operating current (at V=9,5V) - 210 265 mA
Power output 3) 50 60 - mW

OPERATING NOTES

b

2)
3)

4

5)

The heatsink end is positive. Bias must be applied in such a way that the mounting
base end of the device is always positive. Reversal of the bias will cause permanent
damage. Care should be taken to prevent 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 power output is normally measured in a coaxial cavity at approximately mid-band
frequency. The bias may be optimized to give maximum power output within the limits
of V max. and P, 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 supply-
ing 1.5 times the normal current, to initiate oscillation.

Devices may be selected to suit customers*
specific requirements.
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Mixer and detector diodes

C






MICROWAVE MIXER/DETECTOR BAT10
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 tothe environmental requirements of BS9300
where applicable. Available as a matched pair 2/BAT10 M.

QUICK REFERENCE DATA
Frequency range 1.0 to 12 GHz
Mixer :
Typical noise figure in X-band 7.0 dB
Detector :
Typical tangential sensitivity in X-band with 100 pA bias -50 dBm
Typical current sensitivity in X-band with 50 pA bias 5.0 LA /uW

OUTLINE AND DIMENSIONS

¥ o

-

b

o

je——F2.5 ——of

Reference plane for r.f. admittance

All dimensions in rm 03108
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LIMITING VALUES (Absolute max. rating system)

Electrical
Maximum peak pulsed r.f. input power at 9. 375 GHz,

0.5 ps pulse length 1.0 w
Maximum burn out (multiple r.f. spike, AN, =1 dB) 20 nJ

0.2 erg

Temperature
Tgtg Tange =55 to +150 °%c
Tamp range -55 to +150 °c

ELECTRICAL CHARACTERISTICS (T, mp = 25 °C)

Typ. Max.
Mixer
N, Noise figure 1) 7.0 7.5 dB
v.S.w.r. Voltage standing wave ratio 2) - 2:1
Zis Intermediate frequency impedance 3) - 500 @
Detector
Sts Tangential sensitivity %) -50 - dBm
S; Current sensitivity 5) 5.0 - WA/W
V.S.W.T. Voltage standing wave ratio ©) - 5:1
Zy Video impedance /) 600 - g
fi Noise 12 17 dB
NOTES
1. Measured in a 50 Q test mount at £ =9.375 GHz, rectified current = 2,0 mA, load

resistance =20 &, i.f. = 45 MHz and i.f. noise figure = 1.5 dB. BS9300.

Measured with respect to 50 Q at f = 9.375 GHz, rectified current = 2.0 mA, and
load resistance = 10 9. BS9300.

3. Measured in a 50 Q test mount at £ =9,375 GHz, rectified current = 2,0 mA, load
resistance = 20 Qand i.f. = 45 MHz. BS9300.

4. Measured at f = 9, 375 GHz with 2.0 MHz bandwidth and 100 pA bias.

N

5. Measured at f = 9, 375 GHz at an input power of 1,0 uW and 50 UA bias.

6. Measured with respect to 50 Qat f = 9,375 GHz, 100 MA bias and c.w. input less than
2.0 uW. BS9300.

7. D.C. measurement with 1.0 mV max. and 50 VA bias,
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MICROWAVE MIXER/DETECTOR BAT10
DIODE

D6569

No ]
Noise figure
(dB) f= 9.375 GHz
7.4 i.f.=45 MHz
Ni¢=1.5dB

1.2 \ /

7.0 \ //
N %%

6.8  ~—

6.6

1 1.5 20 25 3.0 35 40
Rectified current 1, (mA)

TYPICAL NOISE FIGURE AS A FUNCTION OF RECTIFIED CURRENT
(MIXER APPLICATION)

06570

450 \ TTTTT
\\ I.F.= 45MHz
LE
impedance
Zif
(Q) NG
400 N
\\
350
N
P
B,
[
300
0 10 2.0 30

4
Rectified current Ig (mA)

TYPICAL I.F., IMPEDANCE AS A FUNCTION OF RECTIFIED CURRENT
(MIXER APPLICATION)
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06571

Local
oscillator
)
mW

5.0 f=9.375 GHz

4.0

AN

AN

3.0

AN

20

0 1.0 20 30 40
Rectified current 1o (mA)

TYPICAL LOCAL OSCILLATOR POWER AS A FUNCTION OF RECTIFIED CURRENT
(MIXER APPLICATION)
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MICROWAVE MIXER/DETECTOR BAT10
DIODE

D6572

Sts [TTITTTTIITTITTT
Tangential HEEENEEENEEEEN
sensitivity f=9.375.GHz
(dBm) ] h Video bandwidth = O to 2 MHz

-49 1 <
I
|
-48
P
by =47
~46
-45
0 50 100 150 200
D.C.forward bias (uA)
TYPICAL TANGENTIAL SENSITIVITY AS A FUNCTION OF
D.C. FORWARD BIAS CURRENT (DETECTOR APPLICATION)
D6573

Zy
Video
impedance

Q)

1500
1000 \
\
P
500 \\
Py
]
0
0 50 100 150

250 300
D.C. forward bias (pA)

TYPICAL VIDEO IMPEDANCE AS A FUNCTION OF
D.C. FORWARD BIAS CURRENT, (DETECTOR APPLICATION)
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049
052 Lm0

o REFLECTION COEPRICIENy
N
£ o AT 1 g,

2mA Diode
rectified current

11GHz

TYPICAL ADMITTANCE AS A FUNCTION OF FREQUENCY
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MICROWAVE
MIXER DIODE BAT11

Silicon Schottky barrier low noise mixer diode mounted ina L. I.D. type envelope.
Primarily intended for hybrid integrated circuit applications in X-band. It con-
forms to the environmental requirements of BS9300 where applicable. Aveailable
as a matched pair 2/BAT11 M.

QUICK REFERENCE DATA

Typical noise figure in X-band 6.5 dB
Frequency range up to 12 GHz
MECHANICAL DATA Dimensions in mm
L 1.6
1.93 —
0.31min j=<a-— —o] 0.23 l@—
Contact min | _~Contact
— — g fOL es

|
|

|
l ~

?Q‘——\h,gg -—-—-ﬂ@
N~

0. 35n0m

Y
_"H'_- D751

|
I

Contact faces are gold plated, 5 pm over 1,27 um of nickel.
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Rlectrical
Max. burn-out (r.f. spike) 20 nJ
0.2 erg
Max. burn-out (multiple d. c. spike) 30 nJ
0.3 erg
Temperature
Tstg range -55 to +150 °c
o
Tamb -55 to +150 C
ELECTRICAL CHARACTERISTICS (Tamb = ZSOC)
Min. Typ. Max.
Dynamic
Ny Noise figure (see note 1) - 6.5 7.0 dB
Zog R. F. impedance spread referred 0.6 -j0.3 0.4 -j0.3
to 509 bounded by co-ordinates 0.6 +j0.3 0.4 +j0.3
(see note 2).
Zif Intermediate frequency
impedance (see note 3) 280 320 380 Q
f Operating frequency range - - 12 GHz
NOTES !
1. Measured at 9.375GHz * 0.1GHz, 1.5mA rectified current, RI =15Q. N inc-

N

w

ludes Njs = 1. 5dB with 45MHz intermediate frequency. BS9321/1406.

Measured at 9.375GHz + 0.1GHz, 1.5mA rectified current, RL = 15Q. BS9321/
1409,

. Measured at 9,375GHz * 0.1GHz, 1.5mA rectified current, RL =159, inter-

mediate frequency 45MHz, BS9321/1405.

. Maximum out of balance condition for a matched pair:

a) 0. ImA rectified current.
b) R, F. admittance 1.15:1 with other diode normalized to 50Q.

. The diode may be mounted on microstrip, using conventional thermocompression

or micro-gap bonding techniques. Alternatively, the applicationof a singleloaded
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 147mN (15gf).

Devices may be specially selected with the r.f. impedance measured at a cust-
omer’ s specific frequency in the range 8. 4 to 12GHz.
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MICROWAVE
MIXER DIODE

BAT11

D5855

10
Ig
A
(m)8 ]
6 |
1
2 /
0
/ 0 0.2 A 06 Ve (V)
/, 10
20
30
40
Ir
5O(MA)
5 4 3 2 1VgV)

TYPICAL D.C. CHARACTERISTIC
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MICROWAVE BAT39
MIXER DIODES BAT33A

Subminiature silicon reversible Schottky barrier diodes primarily intended for low noise
mixer applications in X-band. They are intended as retrofits for AAY39 and AAY39A.

Available in a matched pair as 2/BAT39M.

QUICK REFERENCE DATA

Operating frequency 1,0 to 18 GHz

Noise figure at X-band BAT39 typ. 6.0 dB
T39A typ. 7.0 dB

Unless otherwise stated, data is applicable to both types.
MECHANICAL DATA Dimensions in mm

@2.51

o

fe— g
-

FRN

2

—n
»-—4
P —4

1,42 1.32 1.8 232l 142
07 1.22 1.7 1,22 T T
X 716 .
6.65
All dimensions in mm p2827a

XX = reference plane
AA = concentricity toierance =1 0.15

Terminal identification
The positive end (cathode) is markec red.
The positive end indicates the electrode which becomes positive in an a.c. rectifier

circuit.

ACCESSORIES
WG16 holders to fit these diodes are available frem Marconi Instruments Ltd.,
(Sanders Division), Gunnels Wood Road, Stevenage, Herts.
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RATINGS In accordance with the Absolute Maximum Ratings System (IEC134)

Burn-out f=9,375 GHz

Multiple d. c. spike

Multiple r. f. spike (spike width at
half peak power = 2 us)

Peak pulse power

£=9,375 GHz, tp = 1.0 us

Temperatures
Storage temperature

Ambient temperature

CHARACTERISTICS

Reverse current VR =0.5V
Forward current Vp=0.5V
Overall noise figure

f=9.375 GHz, Ry, =15q, BAT39
rectified current = 1,0 mA BAT39A
Ny includes Nj¢ = 1.5 dB

(BS9300/1406 Method B)

gp_zwersicn loss BAT39
BAT39A
Noise temperature ratio

I.F. = 45 MHz (BS9300/1407) BAT39
BAT39A

Voltage standing wave ratio

f=9.375 GHz, Ry =159,
rectified current = 1.0 mA
(BS300/1409)

Measured in standard test holder

Intermediate frequency impedance

£=9.,375 GHz, Ry, =15Q
rectified current = 1,0 mA
(BS9300/1405)

Operating frequency range

erg

erg

oc
e

) - 0o
Tamp = 25 °C

max., 0.1
max. 0.05
max. 0.5
TStg -55 to +100
Tamb -55 to +100
Min.  Typ. Max,
IR - - 2,0
Ip - 7.0 -
N, 5.5 6.0 6.5
N, - 7.0 7.5
Le - 4.2 -
Lc - 5.0 -
Ny - 1.1:1 -
Nr - 1,2:1 -
V.S.W.T. - - 1.43:1
Zig 250 - 450
f 1.0 - 18

mA

dB
dB

dB
dB

GHz
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MICROWAVE BAT39
MIXER DIODES BAT39A

OPERATING NOTE

Optimum performance is obtained with BAT39 and BAT39A when the local oscillator
drive is adjusted to give a diode rectified current of 1.0 mA and the load resistance is
restricted to 100 @ max.

APPLICATION INFORMATION

Mixer performance at other than Test Radio Frequency

Measured overall noise figure

f=16.5 GHz, Nijf = 1.5dB, i.f. = 45 MHz No typ. 7.0 dB
f= 3.0 GHz, Nijf = 1.5dB, i.f. =45 MHz No type. 5.5 dB
f= 9.5GHz, i.f. = 3.0 kHz No typ. 29 dB
Signal/flicker noise at 9.5 GHz
Measured at 2.0 kHz from carrier in

a 70 Hz bandwidth typ. 131 dB
Detector performance
Tangential sensitivity at 9. 375 GHz,
1 kHz to 1 MHz video bandwidth,
Ip (bias) = 50 pA (BS9300/1411) Ses typ. -52 dbm
A.C. video impedance
Ip (bias) = 50 A (BS9300/1403) Zy typ. 800 Q
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Oscillator power {mW)

6.0

50

40

3.0

2.0

1.0

07396

P
’
/i/
A
I/
¥
pd
74

<

10 20 30 40

Rectified current Ij (mA)

Typical rectified current as a
function of local oscillator power
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MICROWAVE ﬁAT3§
MIXER DIODES

07385

8.5

Noise figure N, (dB)

7.5

6.5

oo [ 11X b

0 1.0 20 30 40
Rectified current {mA)

Typical noise figure as a function
of rectified current
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MICROWAVE BAT50
MIXER DIODES BAT50R

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 AAYS50, AAYSOR etc. The two types have identical dimensions
and characteristics but the polarity is reversed. The pair are intended for use in balanced
mixer circuits and conform to the environmental requirements of BS9300 where applic-
able.

QUICK REFERENCE DATA

Operating frequency max. 12 GHz
Noise figure typ. 6.2 dB
MECHANICAL DATA Dimensions in mm

Conforms to BS3934 SO-26

19.3
18.8
. 6.47
x e ﬁ?ﬁ 088~ =850 Note 1
77777
L
—‘—-——"_ 1.3 2.36 7.23 8.7
; g — ‘ﬂ|.27 225 P75 Pg 64
N !
X7Z
v 2.03 Note 2
X R —f |
9.52 _ 1.27
Bq.27 1.02_.‘ -~ D25¢1a
Terminal identification
BATS0 Pin cathode BATS0OR  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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RATINGS In accordance with the Absolute Maximum Rating System (IEC134)

Burn -out
R.F. spike
Peak pulse power

tp=0.5us

Temperatures
Storage temperature

Ambient temperature

CHARACTERISTICS

Reverse current Vr=0.5V
Forward cuxrrent Vp=0.5V

Overall noise figure 1)

f=9. 375 GHz, rectified current = 1, 0 mA,
RL =159, N, includes Nis = 1.5 dB

Conversion loss

Noise temperature ratio
LF. =45 MHz

Voitage standing wave ratio 1)

f=9375 + 10% MHz, rectified current 1.0 mA
RL = 15@, N, inciudes Njs = 1. 5 dB

Intermediate frequency impedance

Operating frequency range

max. 0.2 erg
max, .0 w
TStg -55to +100 °gC
Tamb -55to +100  oC
Tamb = 25 °C
Ig 3.0 uA
Ig 7.0 mA
N typ. 6.2 dB
° max. 6.8 dB
L, 4.4 dB
N, 1.1:1
V.8.W.r., max. 1.43:1
7. min, 300 @
if max, 500 @
f max. 12 GHz

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

2) The nominal rectifier admittance at a

end is

mbho.

plane 7.01 mm inside the body from the open
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MICROWAVE BATED
MIXER DIODES BATEOR

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 AAYS50 type coaxial diode, at other than X-band
frequencies.

APPLICATION INFORMATION

Signal/Flicker noise ratio

£=9.5GHz. Measured at 2 kHz from carrier
in 70 Hz bandwidth typ. 131 dB

Detector performance

Tangential sensitivity, f= 9. 375 GHz,
video bandwidth = 1.0 MHz, Ig (bias) = 50 pA S5, typ. -52 dBm
video impedance, Ip (bias) = 50 nA Z, typ. 800 Q
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MICROWAVE BATE&1
MIXER DIODES BAT51R

The BATS51 and BATS51R 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 AAYS51 and AAYS51R. They are packaged in the standard
coaxial outline for this band, similar to 1IN78 types. The encapsulation is hermetically
sealed and the diodes conform to the environmental requirements of BS9300 where
applicable. Available as a matched pair as 2/BAT51 MR.

QUICK REFERENCE DATA l

Frequency range 12to 18 GHz ,

Noise figure typ. 7.0 dB {

Unless otherwise stated, data is applicable to both types.

MECHANICAL DATA Dimensions in mm
DO-37
373
min ,
157 0.7
P52 0.15
P - 1

19.43 | D405

*These limits apply only over 10. 32 dimension

Terminal identification
BATS1R Pin anode

BAT51 Pin cathode
Body (green) cathode

Body (red) anode
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RATINGS In accordance with the Absolute Maximum System (IEC134)

Burn-out

f=9.375 GHz, multiple r.f. spike,

spike width at half peak power = 2 ns max, 0.05 erg
Peak pulse power

£=9.375 GHz, tp = 1.0 us max. 0.5 W
Temperatures

Storage temperature Tstg =55 to +100° oC
Ambient temperature Tamb -55 to +100 °C
CHARACTERISTICS Tamp = 25 °C
Reverse current VR =0.5V R max., 0.2 pA
Forward curzent Vi = 0.5V Ip typ. 7.0 mA

Overall noige figure
——lTnd moise ngure

f=13.5 GHz,

N, includes 1\1if =1,5dB N typ. 7.0 dB

Measured in JAN 201 holder (BS9300,/1406 Method A) o max, 7.5 dB

Conversion loss Lo 5.2 dB

Noise temperatire ratio

I.F. = 45 MHz (BS9300/1407) N 1.1:1

Voltage standing wave ratio

t=13.5 GHz, rectified current = 0, 9 mA 1.5:1

Intermediate frequency impedance min. 250 @
Zi¢ typ. 350 @

max, 450 @
Operating frequency range f 12t0 18 GHz

FINISH

The bodies are cadmium plated in order to be compatible with an aluminium holder

MATCHED PAIR

Maximum unbalance conditions, Zie = 25 Q, vectified current 0. 1 maA.
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MICROWAVE BATH1

MIXER DIODES BATHIR
07512

6.0

Oscillator

power
(mW)
3.0
Pl
Lo
2.0
//
/V
7
.0
P
7
1

] —

0
4} 1.0 2.0 30 4.0  Rectified current g (mA)

Typical rectified current as a function of local oscillator power

D7513

10.0

Noise figure
No
{dB)

8.0

i

7.0 —

§0

0 1.0 20 30 60  Rectified current 15 (mA)

Typical noise figure as a function of rectified current

BATS1 Page 3






MICROWAVE BATH2
MIXER DIODES BAT52R

The BAT52 and BATS2R 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 AAYS52 and AAYS52R. They are packaged in the standard
coaxial outline for this band, similar to IN78 types. The encapsulation is hermetically
sealed and the devices conform to the environmental requirements of BS9300 where
applicable. Available as a matched pair as 2/BATS52MR.

QUICK REFERENCE DATA
Frequency range 12 to 18 GHz

Noise figure typ. 8.0 dB

Unless otherwise stated, data is applicable to both types.

MECHANICAL DATA Dimensions in mm
DO-37

min ,
1.57 0.7
‘0’1 sl>2 > 0.15 |
1 X - - —— g
Leo 1% _ 5.59
@i #:;iji @5 50%
0.84
%479 f
. 10.32 —
19.43 |
lo———————— Be — D7405

*These limits apply only over 10. 32 dimension

Terminal identification

BATS2 Pin cathode BAT52R Pin anode
Body (red) anode Body (green) cathode
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RATINGE In accordance with the Absolute Maximum System (IEC134)

Burn-out

f=09,375GHz, multiple r.f. spike,
spike width at half peak power = 2 ns

Peak pulse power

£=9.375GHz, t_ = 1.0 us

P
Temperatures
Storage temperature

Ambient temperature

CHARACTERISTICS
Reverse current Vg =0.5V
Forward current VF =0.5V

Overall noise figure

f=13.5GHz,
Ny, includes Nijf=1.5dB

Measured in JAN 201 holder (859300 /1406 Method A)

Conversion loss

Noise temperaiure ratio

L.F. =45 MHz (BS9300/1407)

Voitage standing wave ratio

f=13.5 GHz, rectified current = 0.9 mA

Intermediate frequency impedance

Operating frequency range

FINISH

Ny

Zir

max. 0.05 erg

max. 0.5 W

-55to +100 ©°C
-55to +100 O¢
Tamb = 25 °C
max. 0.2 uA
typ. . 7.0 mA
typ. 8.0 dB
max. 8.5 dB
5.2 dB
1.I:1
"1.5:1
min, 250 @
typ. 330 @
max. 450 @
12 to18 GHz

The bodies are cadmium plated in order to be compatible with an aluminium holder

MATCHED PAIR

Maximum unbalance conditions, Z

1 = 25 Q, rectified current 0.1 mA.
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MICROWAVE
MIXER DIODE

Subminiature silicon Schottky barrier mixer diode for use at Q-band (Ka-band). Where
applicable, this device conforms to the environmental requirements of BS9300.

QUICK REFERENCE DATA
26 to 40 GHz

typ. 8.5 dB

Frequency range
Noise figure

MECHANICAL DATA Dimensions in mm

@2.51

w O

=2
~3
Pty
o
lig——

16

—
»—4
P -

k2 1.32 1.8 1.32 142
=TT 1,22 1.7 1.22 117 77
X 7.6
6.65
025270

XX = reference plane
AA =Iconcentricity tolerance = 0.15

The cathode (positive) is marked red.

The cathode indicates the electrode which becomes positive in an a.<. rectifier circuit.
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Burn-out
R.F. spike

Peak pulse power (tp =0.2us)
Temmrature
Storage temperature

Ambient temperature

CHARACTERISTICS

Reverse current VR=0.5V
Forward current Vg=0.5V
Overall noise figure

f = 34.86 GHz, rectified current = 0,5 mA
N includes Njf of 1.5 dB (BS9321/1406)

Conversion loss
= YEIS10n [08s
Noise temperature ratio

I.F, =45 MHz

Voltage standing wave ratio Ly

f = 34, 86 GHz, rectified current = 0.5 mA
Ry, =15 2 (BS9321/1409)
Intermediate frequency impedance

f = 34,86 GHz, rectified current = 0.5 mA
Ry, =15Q, i.f, = 45 MHz (BS9321/1405)

Operating frequency range

MATCHED PAIRS

stg
amb

Ny

V.S.W.r,

Zif

max,

max,

typ.
typ.

typ.

typ.

typ.

0.04

0.5

-55 to +100
-55 to +100

Tamb
2.0

2.0

1000
700 to 1400

26 to 40

erg

oC
o°c

=259C
HA
mA

dB

dB

GHz

The diodes can be supplied in matched pairs under the type number 2/BATS9M. The
diodes are matched to +10% on rectified current and within 150 Q i, f, impedance.

—_—
1) Standard test holder.
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MICROWAVE
MIXER DIODE BATS9

Rectified current 1 (mA)

Overall noise figure (dB)

D621

Ripad =250
30
20 =
V.
7
4
10 A
V.
17
)4
/
0
0 10 20 30 40 Local oscillator power (mW)

Typical rectified current as a function of
local oscillator power at 34. 86 GHz

D62
5 T 111
i.f.=45MHz
| Njs=15d8
Rigaq= 250
13
"
\
9 \
N
N
7
0 200 400 600 800 1000 1200

Local oscillator power (uW)
Typical overall noise figure as a function of
local oscillator power at 34, 86 GHz
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MICROWAVE
MIXER DIODES

BAV12
BAV22R

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 requirements of BS9300 where applicable.
Available as a matched pair as 2/BAV22MR.

Operating frequency
Noise figure at X-band

QUICK REFERENCE DATA

max. 12 GHz
typ. 7.0 dB
at S-band yp. 6.0 dB

MECHANICAL DATA

Unless otherwise stated, data is applicable to both types.

Dimensions in mm

Cenforms to BS3934 §0-26

{

Terminal identification

BAV22

9.3
18.8
. 7 8.467
- ""%.?2 g.eg“"’ "’"6,30"":/ Hote 1
ZZZZZ ¥
|
/ ¢ ! |
- B PR .32 2.36 7.23 8.7
% ,TPLZ‘? #os P5% Taae
ZIIIR T
b, IR L
2.03 Note 2
1791 —™
.27
vor ™ 25010
Pin cathode BAV22R Pin anode
Body (red spot) anode Body (green spot) cathode

Note 1.

The device is designed to make contact on this open face

Note 2. Cone tapers to a radius 0. 13 mm nominal

JUNE 1977
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Electrical

Maximum peak pulse power

(9.375GHz, 0.5us pulse length) 1.0
Maximum burn -ut
multiple r.f. spikes, AN, = 1dB 20
. 0.2
5000 d. c. spikes, AN, = 1dB 35
0. 35
Temperature
T _ _range -55 to +100
stg
Tamh range -55 to +100

ELECTRICAL CHARACTERISTICS (Tamb = 250C)

Min., Typ. Max.

N0 Noise figure (see note 1) - 7.0 7.5
N0 Noise figure (at 3GHz) - 6.0 -
V.S.W.r. Voltage standing wave

ratio (see note 2) - - 1.43:1
V.S.Ww.r. Voltage standing wave

ratio (at 3GHz) - 1.2:1 -
Zi £ Intermediate frequency

impedance (see note 3) 300 - 550

NOTES

nJ
erg

nJ

erg

dB
dB

1. Measured at 9. 375GHz, 1mA rectified current, Ry, = 15Q. N includes Nj¢=1.5dB

with 45MHz intermediate frequency. BS9321/1406.

2. With respect to CV2154 holder at 9. 375GHz and 1mA rectified current, Ry =15,

BS9321/1409,

3. Measured at 9. 375GHz, 1mA rectified current, Ry, =150, i.f. = 45MHz. BS9321/

140s.
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MICROWAVE
MIXER DIODES

l (pA)

?

2
Vg (V)

TYPICAL D.C. CHARACTERISTIC

BAV22
BAV22R

BAV22 - P

age



D5B865 D5866

g ]
3 26
§ °00 270
H s H
E s i
w [ =4
~ 450 -\ ERd
\ g
o
§
400 7.2 % 7
A\
/
—— A/
™
350 o, 7.0
I \ /
300 6.8
0 20 40 0 2 4
Rectified current lg {mA) Rectified current lg (mA)
TYPICAL L. ¥, IMPEDANCE TYPICAL OVERALL NOISE FIGURE
AGAINST RECTIFIED CURRENT AGAINST RECTIFIED CURRENT
D5868
; N5867 a T
T =2
i i Fan
g / <
2 / T
~ jy
©
g {
Z 30 +0.25
n
(=]
K]
o
S 0 A~
I
20 i
/ ~0.25
/
J
10 n i
-0.50
4
0 ' -075 d
0 20 L0 ~-100 ~-50 0 50 100
Rectified current 1y {mA) Ambient temperature Ty, (°C)
TYPICAL LOCAL OSCIiLLATOR POWER TYPICAL CHANGE IN OVERALL NOISE
AGAINST RECTIFIED CURRENT FIGURE AGAINST TEMPERATURE
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MICROWAVE R A‘V46

DETECTOR DIODE

Silicon Schottky barrier diode in DO-23 (1N23) outline specially designed for use in
doppler radar systems and intruder alarms where low 1/f noise and high detector
sensitivity is required.

QUICK REFERENCE DATA

Sensitivity at X -band {typ.) 5.0 pA /W
1/f noise at 1kHz (typ.) ) 10 dB

OUTLINE AND DIMENSIONS
Compatible with J.E.D.E.C. DO-23

2.38
'r 2361

s 0.8 A
mdx
% ] po— §f 5.6 max

20.8 03
19.5 9.0 9] ko— @ 6.0 max

e A

A - concentricity tolerance =4 0.2
DLBETa All dimensions in mm.

Terminal identification: Diode symbol indicates polarity

Accessory: Collet type 56321 (see page 4) converts BAV46 to DO-22 outline
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Electrical
Maximum peak pulse power
(at 9.375GHz, 0.5us pulse length) 1.0 w
Maximum burn out
(multiple r. f, spike) 20 nj
0.2 erg
Temperature
Tyrg T080 -20 to +150 °c
) o
Tamb range -20 to +150 C

ELECTRICAL CHARACTERISTICS (Tamb =25°C)

Typ. Max.
1/f Noise figure
(see notes 1 and 2) 10 15 dB
Si Sensitivity (see notes 3 and 4) 5.0 - HA
V.s.w.T. Voltage standing wave ratio
(see notes 3 and 5) 3:1 5:1
ZV Video impedance
(see note 2) 850 Q
S, Tangential sensitivity
5 (see note 6) -52 dbm
. (see note 7) -54 dbm

NOTES
1. Measured at i, f. of 1kHz, bandwidth 50Hz.
2, Measured with forward bias of 30uA.,
3. Measured with 30uA forward bias and 1uW local oscillator drive at 9, 375GHz.
4. Measured in a JAN106 holder.
5. RL =159, JAN106 holder. }
6. Measured with 0 to 2MHz bandwidth,
7. Measured with 1kHz to IMHz bandwidth,
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MICROWAVE B Av46

DETECTOR DIODE

D3146

Tangential
sensitivity
{-dbm)
55
=
50
“;
45
I‘
40
Measured at 9.375GHz
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

3147

Video
impedance
() 2 \

108
7 A
5
2 \\

\\
\

10

10 102 103 104 10°
D.C. forward bias (pA)
TYPICAL VIDEO IMPEDANCE AS A FUNCTION OF D.C. FORWARD BIAS

BAV 46 Page 3



146931
Current
sensitivity
(A fuW)
50 s {a)
Leoad values={a) 270
y (b} 1500
{c} 5000
{4} 9000
8 #=9.375GHz
I JANIOG holder
T
I
L
6 = (b)
l,
l toung
yd o -
FARPa
4
/A" {c)
par.d I
4 L (d)
4
4
7
2
0 20 40 60 80

100
d.c. bias {pA)

TYPICAL CURRENT SENSITIVITY AS A FUNCTION OF D.C. BIAS

ACCESSORY
: 6.35
6.25
_
6.35
s
__‘:E—__—_:_;l;
¥72 R
’ All dimensions in mm : D3145

COLLET 56321
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MICROWAVE
DETECTOR DIODE

BAV75

Silicon Schottky barrier diodein SO -86 outline, specially designed for usein doppler
radars where high detector sensitivity is required.

Frequency range

Tangential sensitivity (typ. ) with
100uA bias

QUICK REFERENCE DATA

8.0to 12 GHz

-50 dbm

OUTLINE AND DIMENSIONS
Conforms to B.S. 3934 SO -86

=

¢2.08 @160 } _ - -

1.98 1.52

P

L 1.63
1.52

0.61
- o.m“”

2.2%
2.03

A = concentricity tolerance = $013
All dimensions in mm

—
D5476

JULY 1976
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Electrical

Peak pulse power (max. ) at 9.375 GHz

0. 5ps pulse length 0.75 w
Temperature '

Tstg range : ~55 to +150 ZC
Tamb range -55 to +150 C

ELECTRICAL CHARACTERISTICS (at Tamb = ZSOC)
min. typ. max.

VeS.WoT. Voltage standing wave ratio

(see notes 1,2, and 3) 2:1
'ZV Video impedance (see notes

4 and 5) 310 Q
Sts Tangential sensitivity (see

" mnotes 1 and 2) -49 ~50 dbm

i/t Flicker noise (see notes 4

and 6) 10 15 dB

NOTES

1. Measured at 10. 687 GHz with 100uA forward bias.
2., Measured in a reduced height waveguide mount, {Sanders 6521, modified).
3. R.F. input power less than 5.0 uW. ’
4, Measured with 100 uA forward bias.
5. Maximum d.c. input voltage = 1,0mV.

6. a) Measured at an i,f. of 1kHz with 50Hz bandwidth.
by 1/f noise remains constant with a forward bias not exceeding 250 A,
P st
£ 55 ! LT et
2 LT [!!{HIJIHH
z C T T T
= - G to 2MHz v:deo bandwidth 1
‘ 75 Forward bias = 100uA T
i Note : Device is tuned to a v.sw.r.
I of less than 2:1 at each frequency
S safd =
[ =
=
g T
52 =
N
51 "~ K P .
NEEE Y
e R
50 A
Y _
43
8 g 10 11 12
Frequency (GHz)

TANGENTIAL SENSITIVITY AS A FUNCTION OF FREQUENCY
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MICROWAVE BAV7S

DETECTOR DIODRE

— i ‘ D5404
g 1800 [T T TTTTT
© NN ENEER
S 1mV input (max)
o
& 1600
E
fe]
@
=l
> 1400

1200

1000

)\
800 ¥
1
600
400
N
ey
oo
200 =
Q i
0 50 100 150 200 250 300

D.C.forward bias {uA)

VIDEO IMPEDANCE AS A FUNCTION OF D. C, FORWARD BIAS
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51

I~

49

47

Tangential sensitivity {-dbm}

45

in unt

asured at 10.687GHz
to 2 MHz bandwidth

uned holder.

43

41

39

37

33 L1

50

100

150

200 250 300
D.C.forward bias (uA)

TANGENTIAL SENSITIVITY AS A FUNCTION OF D.C. FORWARD BIAS
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MICROWAVE BAV96A
MIXER DIODES BAV96B
BAV96C
BAV96D

A range of sub-miniature reversible low noise Schottky barrier mixer diodes. The -
planar tectinology employed imparts a highdegree of reliability and reproducability.
The metal-ceramic case is hermetically sealed and the devices conform to the
environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA
Maximum noise figure in X-band

BAV96A 7.5 dB
BAV96B 7.0 dB
BAV96C 6.5 dB
BAV96D 6.0 dB
Unless otherwise stated, data is applicable to all types
OUTLINE AND DIMENSIONS
M.Q.M.
. 2.00 ¢ 1.60 »
1.80 152
30°
£
\ T
@2.2 163 ~ = - _ 1.63
max 2158 ) P 55
038 5 —_— [ e 4 0.38
0.25 = A A" 0.25
» 5.20
4.84
All dimensions in mm A= concentricity tolerance = 20.15 Di6Ssa
Terminal identification: red end indicates cathode
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Electrical

Maximum burn out (see note 1) 15 nj
0.15 erg
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RATINGS (ABSOLUTE MAXIMUM SYSTEM) (Contd. )

Temperature
T g 208 -55 to +150 %
Tamb range -55 to +150 °c
ELECTRICAL CHARACTERISTICS (Tamb = ZSOC)
N0 noise figure (see note 2) Min. Typ. Max,
BAV96A - 7.0 7.5 dB
BAV96B - 6.5 7.0 dB
BAV96C - 6,0 6.5 dB
BAV96D - 5.5 6.0 dB
V.8.W.T. (see note 3) - 1.33:1  1.43:1
Zif i.f. impedance (see note 4) 250 - 450 Q
Sts tangential sensitivity (see note 5) - -52 - dbm
Sts (see note 6) - -54 - dbm
NOTES ‘
L. Burn out is defined as the r.f. pulse energy necessary to cause 1dBdegradation

in noise figure when the diode is subjected to 2 x 10 pulses of 2ns width,

- Measured at 9.375 + 0.1GHz. The noise figure includes i.f. amplifier contri-

bution of 1.5dB, i.f. 45MHz, d.c. return for diode 15Q max., rectified current
ImA. BS9321/1406,

Measured in a reduced height waveguide mount under the same test conditions as
in note 2. BS9321/1409,

. LLF, =45MHz, RL =159, f =9.375 + 0, 1GHz, I, = ImA. BS9321/1405.
. Video bandwidth O to 2MHz, 30pA bias. BS9322/1411.

Video bandwidth 1kHz to IMHz, 30pA bias. BS9322/1411,

A suitable holder for this diode is a modified version of Sanders type 6521,
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MICROWAVE
MIXER DIODES

05870
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MICROWAVE BAV97

DETECTOR DIODE

A reversible silicon Schottky barrier diode with excellent sensitivity and very low
1 noise. It conforms to the environmental requirements of BS9300 where applicable.
f

The metal ceramic case is hermetically sealed.

QUICK REFERENCE DATA
Sts Tangential sensitivity (typ.) -54 dBm

-

noise (typ.) 10 dB

OUTLINE AND DIMENSIONS

M.Q.M.
2.00 : 1.60 .
1.80 1527
30°
f'\ [
@2.2 ,1.63 _ - _ = _ _ 1.63
max 9 158 ¢I.58
038 __pl le— [ —» |e— 038
0.25 0.25
5.20
4.84
All dimensions in mm A =z concentricity tolerance = 20.15 D1654a

Terminal identification: red end indicates cathode
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Electrical
Maximum burn out (see note 1) 18 nJ
0.18 erg
Temperature
Tq TaNEE -55 to +150 °c
T range -55 to +150 °c
amb

ELECTRICAL CHARACTERISTICS (Tamb = 25°C)
Min, Typ. Mazx,

ts tangential sensitivity (see note: 2) -52 -54 -58 dBm

1 noise (see note 3) : - 10 15 dB
f

Zv video impedance (see note 4) - 500 - Q
NOTES

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

2. Video bandwidth 0 to 2MHz, 50uA bias, f = 9, 375GHz. BS9322/1411. (A2dBm
improvement in tangential sensitivity may be obtained by limiting the bandwidth
to 1kHz to IMHz).

3. Measured at 30pA bias, f = 1kHz, 50Hz bandwidth. 1 noise is unchanged with

1
f
values of bias up to 150pA,

4. Measured at 50pA forward bias,
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MICROWAVE

DETECTOR DIODE

Video 7
impedance
Zy °
(Q)

10000

1000

100

BAV97

D5874

100

"0
D.C. forward bias (uA)

5

VIDEO IMPEDANCE AS A FUNCTION OF D, C, FORWARD BIAS
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Videa bandwidth 1kHz to IMHz

55 Video bandwidth 0 to 2MHz

50|

"!§ =

45

~
(=3

35

-

80 100
D.C. forward bias (pA)

TANGENTIAL SENSITIVITY AS A FUNCTION OF D.C, FORWARD BIAS
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MICROWAVE : BAW95D

MIXER DIODES BAW9SE
BAW9SF

BAW95G
A range of silicon Schottky barrier mixer diodes in reversible cartridge outline.

The diodes are suitable as replacements for the 1N23 and 1N415 series and conform
to the environmental requirements of BS9 300 where applicable.

QUICK REFERENCE DATA
Maximum noise figure at X-band

BAW95D 8.2 dB
BAW9SE 7.5 dB
BAW9SF 7.0 dB
BAW95G 6.5 dB

Unless otherwise stated, data is applicable to all types

OUTLINE AND DIMENSIONS

Compatible with J.E.D.

E.C. DO-22 with collet
Compatible with J.E.D.E.

. DO-23 without collet

2.38je—
f 2.34

[oN@!

T T
L85 \
4.6 p——A
l b f— 855
0.75max. [ max
214 - | ¥6.0
20.6 max.
T 3
[T
. T ! 6.35
' _ 6.
5.09 | ! L
l..lgs . ’i } b A
oy L
A} 11
N/
—1 7.52
1.4 0712 =
1.2
A = concentricity tolerance =£0.2
All dimensions in mm. D4L368

Terminal identification: Diode symbol indicates polarity.
~
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LIMITING VALUES {(Absolute max. rating system)

Electrical :

Maximum peak pulse power (at 9, 375 GHz, 0.5 ps pulse length) 1.0 w

Maximum burn out 1) 20 nJ
0.2 erg

Temperature )

Terg range -55 to +150 oc

TampTange -85 to +150 oc

ELECTRICAL CHARACTERISTICS (Typpyp, = 25 °C

Min. = Typ. Max,

Ny Noise figure 2)
BAW95D - 7.8 8.2 dB
BAWO9SE - 7.2 7.5 dB
BAWISF - 6.8 7.0 dB
BAW95G - 6.3 6.5 dB

V.8.W.r. Voltage standing wave ratio 3) - - 1,3:1

Zif Intermediate frequency impedance %) 250 415 500 2

1) Burn out is defined as the r.f. pulse energy necessary to cause | dB degradation in
noise figure when the diode is subjected to 2 x 108 pulses of 2 ng width
2) Measured at 9.375 GHz, 1 mA rectified current, Ry = 15 . N, includes Nif = 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,
Ry, =15¢q. B59321/1409

4) Measured at 9, 375 GHz. 1 mA rectified current, Ry =15 Q with 45 MHz intermediate
frequency. B$S9321/1405
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MICROWAYE BAWSSD

MIXER DIODES BAW9YSE
BAWYSF
BAWSSG
50 02315
Rectified
current
{mA) L
Lo} ]

30 v
/ //
20} //‘
//
0 /
)4
% 1.0 26 30 ) 50

Oscillator power {mW)

TYPICAL RECTIFIED CURRENT AS A FUNCTION OF LOCAL OSCILLATOR POWER

D2318

ANg
(d8)
7
+0.5
4
7
>
=
0
] T
- \

-0.5 -

-50 0 50 100 150

Operating temperature {"C)
TYPICAL CHANGE IN NOISE FIGURE WITH TEMPERATURE
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D2313

Noise
figure
(dB)

8.0

~ — Typical
70 BAWISE

6.0

0 1.0 2.0 30 4.0
Rectified current (mA)

TYPICAL NOISE FIGURE AS A FUNCTION OF RECTIFIED CURRENT

LF. []
Impedance

(n)
500

yd

400

300

0 10 2.0 3.0 4.0
Rectified current (mA)

TYPICAL DEPENDENCE OF I, F. IMPEDANCE ON RECTIFiED CURRENT
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Backward diodes
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MICROWAVE ;
DETECTOR DIODE AEYI7

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

l QUICK REFERENCE DATA

Frequency range 1to 18 GHz
Typ. zero bias tangential
sensitivity in X-band -53 dBm.

OUTLINE AND DIMENSIONS

¢2.56 @2.51
2,83 X max

0] ! |
|

2]

1,462 1.32 1.8 |, 132 1.42
117 1.22 f 1.7 1,22 1.)7 "
le— X AL - — ol
6.65 i
XX = reference plane All dimensions in mm 025274

AA = concentricity tolerance = 0.15

TERMINAL IDENTIFICATION

The AEY17 is colour ceded according to K1007 Issue 3, Section 1. 3. 4. 4.

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.

JUNE 1977 AEY17 Page 1



RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Temperature -

T max. 150 oc
stg

T . min. -55 oc
stg

T max. 150 oc
amb

T min. -55 oc
amb

ELECTRICAL CHARACTERISTICS (Tamb =259C)

Min. Typ. Max.

Static
IR Reverse current
=0. - 100 -
VR 0.3V 0 pA
IF Forward current
VF =0.3V - 12 - mA
Dynamic
St Tangential sensitivity
S (see note 1) - -53 - dBm
M Figure of merit
(see note 2) 120 - , -
Z Video impedance
v (see note 3) - 300 - Q
v.s.w.r. Voltage standing wave ratio - - 5:1
(see note 4)

Notes:

1. Measured at 9.375GHz, zero bias, video bandwidth = 1.0MHz. K1007
Issue 3, Section 8B.4.3.

2. Measured at 9.375GHz, M is taken as the product of current sensitivity
expressed in pA per uW, and the square root of video impedance in ohms .
K1007 Issue 3, Section 8B.4.2.

3. Zero bhias, input 1.0mV max. {d.c. or a.c. r.m.s.). K1007 Issue 3,
Secticn 8B.4.8.

4. With respect to 509, measured at £=9.375GHz, zerobias and c.w. input

power lessthan 1.0uW. The nominal rectifier admittance at areference
plane X-Xtaken at the end faces of the ceramic insulator (see outline
drawing on page 1) is:

1
2.0-j2.0) =
( j2.0) 50 mho
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MICROWAVE
DETECTOR DIODE AEY] 7

APPLICATION INFORMATION FOR AEY17

1. Detector performance at other than Test Radio Frequency

Min. Typ. Max.
Sts Tangential sensitity
£=1.0 to 18GHz, B=1.0MHz - -53 - dBm
v.s.w.r. Voltage standing wave ratio
£=1.0 to18GHz, Z,=50Q - - 5:1
2. Mixer performance (I.F. =45MHz)
No Measured overall noise figure
£=9,375GHz, Njz=1.5dB
PL.O'=200;.LW, Iout=1.0mA - 9.0 - dB
f=16.5GHz, Njp=1.5dB
PL.O.=ZOOV’W’ Iout=1.0mA - 9.5 - dB
Zig 1.F. impedance
I ,=1.0mA - 130 - Q
out
v.s.w.r. Voltage standing wave ratio
f=1 to 18GHz, Zy=509
I ,=1.0mA - - 2.5:1
out
3. Doppler mixer performance (1.F.=3kHz)
Ny Measured overall noise figure
£=9.375GHz, Nj=2.0dB - 18 - dB
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MICROWAVE
DETECTOR DIODES

AEY29
AEY29R

Germanium bonded backward diodes primarily intended for low level detector
applications at J-band (Ku band). The AEY29 and AEY29R are packaged in the

standard coaxial outline for this frequency band, similar to IN78 types.

The

encapsulation is hermetically sealed and the devices conform to the environmental
requirements of BS9300 where applicable.

Frequency range

QUICK REFERENCE DATA

12to 18

Typ. zero bias tangential sensitivity at J-band -53

GHz
dBm

Unless otherwise stated, data is applicable to both types

OUTLINE AND DIMENSIONS

373 je——o
min

Dimensions in mm

TERMINAL IDENTIFICATION

AEY29 Pin
Body (red)

AEY29R Pin
Body (green)

JUNE 1977

07405

cathode
anode

anode
cathode
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Temperature
T min,
stg
T max.
stg
T min,
amb

Tamb max,

ELECTRICAL CHARACTERISTICS (Ta:mb =25°C)

Static
IR gev:(z)'sg chrrent
r-0-
IF gor—j/grg ‘;:urrent
r .
Dynamic
Stg Tangential sensitivity
(see note 1)
M Figure of merit
(see note 2)
Zv Video impedance

(see note 3)

V.s.w.r, Voltage standing wave ratio

(see note 4)

Notes :

1. Measured at 16,5GHz in JAN201 holder, ze

Min.

50

width. (K1007 Issue 3, Section 8B. 4. 3.).

Typ.

100

12

300

oc
°c
oc
oc

Max.

- dBm

5:1

ro bias, 1.0MHz video band-

2. Measured at 16.5GHz in JAN201 holder, M is taken as the product of
current sensitivity expressed in MA per uW, and the square root of
video impedance in ohms. (K1007 Issue 3, Section 8B.4, 2.).

3. Zero bias, input 1.0mV max, {
Section 8B, 4, 8.).

4. With respect to JAN201 holder, measured at

and C.w. input power less than 1.0uw.

«C.0ra.c. r.m.s.). (K1007 Issue 3,

f=16.5GHz, zero bias
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MICROWAVE . AEY3I
DETECTOR DIODES AEY3IA

Sub-miniature germanium bonded backward diodes primarily intended for broad-
band low level detector applications at X-band. It conforms to the environmental
requirements of BS9300 where applicable.

QUICK REFERENCE DATA
Frequency range lto 18 GHz

Typ. zero bias tangential
sensitivity at X-band

AEY31 -53 dBm
AEY31A -50 dBm

Unless otherwise stated, data is applicable to both types

OUTLINE AND DIMENSIONS

2.00 1.60
1.80 152

30

S
@2.2 163 _ _ 1.63
max 2 I.IB ¢l.l§8

038 __ 5| le— — 0.38
0.25 A A 0.25
5.20
4.84
All dimensions in mm A zconcentricity tolerance = 20.15 D1654a

TERMINAL IDENTIFICATION

The AEY 31 and AEY 31A are colour coded accordingto K1007 Issue 3, Section 1. 3. 4. 4.
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.
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Temperature

"

T max.
stg

T min.
stg

T max.
amb

min.
amb

ELECTRICAL CHARACTERISTICS (Tamb = 2500)

Min.
Static
IR Reverse current
V_=0.3V -
R 3
1 P Forward current
VF =0.3V -
Dynamic
S Tangential sensitivity
ts
(see note 1)
AEY31 -
AEY31A -
M Figure of merit
(see note 2)
AEY31 120
AEY31A 50
Zv Video impedance

(see note 3) -
v.s.w.r. Voltage standing wave ratio
(see note 4) -
Notes:

1. Measured at 9.375GHz, zero bias, video bandwidth
Section 8B.4.3.

Typ.

100

12

-53
~50

300

150
-55
150
-55

o
Q

(]
Q

o
Q

Q

HA

mA

dBm

=1.0MHz. K1007 Issue 3,

2. Measured at 9 .375GHz, M is taken as the product of current sensitivity expressed
in pA per uW, and the square root of video impedance in ohms. K1007 Issue 3,

Section 8B.4.2.

3. Zero bias, input 1.0mV max. (d.c. or a.c. r.m.s.). K1007 Issue 3, Section

8B.4.8.

4. With respect to 50Q, measured at f = 9.375GHz, zero bias and c¢.w. input power
lessthan1.0uW. 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:

20 L
(2.0-j2.0) 50 mho
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MICROWAVE AEY3I
DETECTOR DIODES AEY3IA

APPLICATION INFORMATION FOR AEY31 AND AEY31A‘
1. Detector performance at other than Test Radio Frequency
Min. Typ. Max.
Sts Tangential sensitivity
£=1.0 to 18GHz, B=1.0MHz

AEY31 - -53 - dBm
AEY31A - -50 dBm

v.s.w.r. Voltage standing wave ratio

£=1.0 to 18GHz, Z0=509 - - 5:1

2. Mixer performance (I.F. =45MHz)
No Measured overall noise figure
£f=9.3756GHz, Nif-‘=1.5dB

D = = - -
}L.O. 200uW, Iout 1.0mA 9.0 dB

f=16.5GHz, Nif= 1.5dB

PL'O.’-ZOO;LA, Iout=1.0mA - 9.5 - dB
Zig 1.F. impedance

Iout=-1.0mA - 130 - Q
v.s.w.r. Voltage standing wave ratio

f=1to 18GHz, Zo=oOQ

1 ,=1.0mA - - 2.5:1
out

3. Doppler mixer performance (I.F. =3kHz)
No Measured overall noise figure

f=9.375GHz, Nif:2'0dB - 18 - dB
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MICROWAVE AEY32

DETECTOR DIODE

Sub-miniature germanium bonded backward diode primarily intended for broadband
low level detector applications in K-band and in Q-band (Ka-band). It 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 (typ.) 2,0 uA /JuW

'OUTLINE AND DIMENSIONS

M.Q.M.
2.00 . 1.60 »
1.80 1.52
30°
"5\
@2.2 163 - _ _ ~ ~ _ 1.63
max ¢1.58 ¢1.53
038 __5 e I —» }e— 0.38
0.25 A A 0.25
5.20
4.84
All dimensions in mm A zconcentricity tolerance =*0.15 D1654a

Terminal identification: red end indicates Cathode
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POLARITY IDENTIFICATION

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.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Max. pulsed r.f. input power

£ =9, 375GHz, ty = 0. 5us, p.r.f. = 2000 pP-pP.s.) 40
Tymp Tange -55 to +100
Tstg range -55 to +100
ELECTRICAL CHARACTERISTICS Min. Typ. Max,
1/f noise (see note 1) - - 7.0
Swept v.s,w.r. (26,5 to 40GHz)
(see note 2) - - 5:1
Z, video impedance (see note 3) 3.0 - 5.0
S curvrent sensitivity (see note 4) - 2.0 -
M figure of merit (see note 5) 50 - -
NOTES
1. Measured at an i.f, of 1kHz with 50Hz bandwf.dth and zero bias,

mw

o°c

dB

kg
/Ny

2. Measured in a Q-band broadband mount (Mullard specification 7313-731-0091).
26.5 to 40GHz at a power

The v.s.w.r. measurement is swept over the band

level not exceeding 100pW and with zerc bias.

3, Measured at an i.f. of 1,6kHz with an input not exceeding 1mV and with zero

bias.

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

5. Measuredat frequencies of 27GHz, 34GHzand 40GHz,
sensitivity expressed in uA/uW and square root of the

in ohms.

M is the product of current

video impedance expressed
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MICROWAVE
DETECTOR DIODE

AEY32

C5689
Current
sansitivity
i
(WAW)
60
30 P e
< 4
4 \N ) AN
- u o b i K
20 - <
Z
1.0
0
20 25 30 35 40
Frequency GHz
Typical current sensitivity as a function of frequency
05830
Figure of
merit
M
200
180 + AN
4
4
P=hY
> A
160 - H i
Vi P
4 B
e 3 4 Y
140 :
4]
=
120 a
100
20 25 30 35 40
Frequency GHz
Typical figure of merit as a function of frequency
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Varactor diodes
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SILICON PLANAR
EPITAXIAL VARACTOR DIODE BAY96

Silicon planar epitaxial varactor diode for use as a high efficiency frequency multi-
plier 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, DO-4 with stud cathode. It conforms to the
environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

VR max. 120 AY
Pgot max. 20 w
Tj max. 175 oC
C,T(VR=6.0 Vv, f= 1.0 MHz) 28 to 39 pF
Rg max. (Vg = 6.0V, £ =400 MHz) 1.2 9

1
R SE— =120 .
feo Z1rRs - at VR 120 V typ 25 GHz

MECHANICAL DATA Dimensions in mm
Conforming to J.E.D.E.C. DO-4

¥ }
siZ[:D i 1

7l

10-32UNF
4,83
max
) I
95— 1,98
max—’ -
10-32UNF > 33 -
" 93
%7,9»
151 23
1072 119 7zss3ss
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RATINGS

Limiting values of operation according to the absolute maximum system.

Electrical

Vg max.

Pyop Max. (T = 25 °C)
Temperature

Tstg min,

Tstg max.

Tj max. (operating)
THERMAL CHARACTERISTIC

Rih j-mb
ELECTRICAL CHARACTERISTICS

Cr Total capacitance
VR=6.0V,f=1.OMHz 28

Rg Series resistance
VR =6.0V, f =400 MHz -
feo Cut-off frequency
Ve =120V
1 -
2Ry CT

120 \4
20 w
-65 °c
175 oc
175 oc
7.5 oc/w
Typ. Max.
- 39 pF

0.9 1.2 Q

25 - GHz
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SILICON PLANAR ‘
EPITAXIAL VARACTOR DIODE BAY96

APPLICATION INFORMATION
TYPICAL OPERATING CHARACTERISTICS AS A FREQUENCY TRIPLER

Fig1

Frequency tripler circuit - 150 to 450 MHz

L, =6.5 turns 18 s.w.g. wire 0.297" 1D, 0.562" long

[y

L._=2 turns 14 s.w.g. wire 0.266" I.D. 0.312" long

()

L.=1"X 0.25" % 0,020" copper strip 0,562" from chassis

3

1.-7. 0 - 100pF variable
C2 , C3 , C4 =2.0 - 13pF variable
05 =2, 0 - 25pF variable

Min, Typ.
n .Efficiency
P, =25W, f. =150 MHz 60 64 %
in in
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APPLICATION INFORMATION (cont'd)

NEE Tl eaves [ ]| B5648
(o) P I i - 1
T T H i
|
80 1] Frequency tripler Lﬁ i ‘
) \ 17 180 to 450MHz [T EENEEANE
L e — i 1
1
i T INEEEE
-y
N T T SN ]
I -
SO T
- < 1 ~
- T S NREE NN R
- — | | |
T T -+ J
- ‘J i [ T I
40+ ag o . -
[ | { Jr ; I
EEN | | | ] : i
! i ! - H
20 T I ; EREN
0 10 20 30 40 P (W) 50

TYPICAL TRIPLER EFFICIENCY PLOTTED AGAINST INPUT POWER
See circuit on page 3

8.7
ar

1__
143

o 28.6

All dimensions in mm.

COMPONENT LAYOUT OF TRIPLER CIRCUIT

BAY96 Page 4



SILICON PLANAR ,
EPITAXIAL VARACTOR DIODE BAY96

Piot BAY96 B5654
W)
25
s}
2
Permissible are
of operation
5.0
O o
0 50 100 B0 Ty CC)

TOTAL DISSIPATION PLOTTED AGAINST MOUNTING BASE TEMPERATURE
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TYPICAL DIODE CP;PACITANCE AND SERIES RESISTANCE PLOTTED
AGAINST REVERSE VOLTAGE
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SILICON PLANAR
EPITAXIAL VARACTOR DIODE BAY96

Cr BAY96 B5658
(pF) [TTTI
f=1.0MHz []
100
T Vg=05V
11
1.0V
50
6.0V
117
11T
T
60V
0 TTTT
0 50 100 150 200 T;(°C)
R ] T
s ] BAY96
(o[ T
ST £= 400MHz i
TTTT I T T
Vg= 6.0V
i
r (
I
10 ] 4
T ] IRE
;
B
5 T -
1 | [ |
s ,j(Lm i INNENE
] T
§ us ,
o) L !
) 50 100 150 200 T1,(°C)

TYPICAL DIODE CAPACITANCE AND SERIES RESISTANCE PLOTTED
AGAINST JUNCTION TEMPERATURE
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SILICON PLANAR EPITAXIAL
VARACTOR DIODE BXY27

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.

Pin 10 w
Pout 5.0 w
Resistive cut-off frequency typ. (VR = 6.0 V) 100 GHz
Total capacitance typ. (VR = 6.0 V) 4.5 pF
T; max. 150 oc

J

OUTLINE AND DIMENSIONS

Heatsink e 2-2] —
end 2.03
Pi:Se |
1
5}
Y #
+ve —ve @::gg
J v
A T 1a
1,63 0.61 @310
152—» olg®™ 3.00
« 236 05769
203"

A= concentricity tolerance = #0.13

All dimensions in mm
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Electrical
VR max. 55 v
P, max. RF,, T . =70°C 4.0 w
tot pin
Tpin >1700C, derating factor 50 mW/degC
Temperature
. . _ °
Ts tg min. 55 C
0,
stg max. 150 C
Tj max. . 150 oc

THERMAL CHARACTERISTIC

Rth j-pin max. 20 degC/W

ELECTRICAL CHARACTERISTICS (Tamb= 25°C)
Min. Typ. Max.

\" (BR)R Reverse breakdown voltage 55 70 - v
IR Reverse current
VR=6.0V - 0.001 1.0 HA
f -
o Cut-off frequency am G,
&~
VR=6.0V 50 100 - GHz
; . +
C T Total capacitance (Cj CS)
VR=6.0V, f=1.0MHz 3.0 4.5 6.0 pF
CS Stray capacitance - 0.25 - pF
Ls Series inductance - 650 - pH
rS Series resistance
VR =6.0V - 0.4 - Q
n Overall efficiency
P =10W, f,. =1.0GHz
in in
frequency doubler 50 60 - %
frequency trebler - 40 - %
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SILICON PLANAR EPITAXIAL
VARACTOR DIODE BXY27

B9931

r-_ T T arTTT T T T, T T T T T T T 7!
| | W Wy
[e, | | °
! /I( | | = Al Al |
| | l| L |
| I |
]I I + I ll |
Pin J4x | | . 47 Pout
zp=s0nl A L BXY27 | II 7‘{ T :Zout =800
11 |
l I ! |
| 11 | | |
' ! K |
— . - —o
Lo e e g - |
1GHz matching section  Varactor mount 2GHz bandpass filter

APPLICATION INFORMATION
FREQUENCY DOUBLER CIRCUIT (1 to 2GHz)
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OVERALL EFFICIENCY PLOTTED AGAINST INPUT POWER

FOR DOUBLER OPERATION
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SILICON PLANAR EPITAXIAL
VARACTOR DIODE BXY28

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 typical circuit.
Pin 7.0 w
Pout ' 3.5 w
Resistive cut-off frequency typ. (Vg =6.0V) 120 GHz
Total capacitance typ. (VR = 6.0V) 1.5 pF
T ; max. 150 e

OUTLINE AND DIMENSIONS

Heuetnsdink q—gég_ﬂ
¢2.08
o T
) }
e ~ve 9189
N -rr—“'—J
P

1.63 0,61J 9319
1.52—, 0.L8 e 3.00

A= concentricity tolerance = +0.13

All dimensions inmm -
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Electrical
VR max. ' 45 v
P, max.R.F,,T . =70°C 2.7 w
tot pin :
Tpin >170°C, derating factor 34 mW/degC
Temperature
min. -55 oc
stg
max. 150 °c
stg
Tj max. 150 °c

THERMAL CHARACTERISTIC

Rth §-pin max. 30 degC/W

ELECTRICAL CHARACTERISTICS (Tamb=25°C)
Min. Typ. Max.

v (BR)R Reverse breakdown voltage 45 60 - v
IR Reverse current

VR=6.0V - 0.001 1.0 HA
f -
o Cut-off frequency Zﬂrs Cj

VR= 6.0V 80 120 - GHz

i +

CT Total capacitance (Cj CS)

VR=6.OV, f=1.0MHz 1.0 1.5 2.5 pF
Cs Stray capacitance - 0.25 - pF
Ls Series inductance - 650 - pH
I‘S Series resistance

V_=6. - 1.0 - Q

R 6.0V

n Overall efficiency

P, =7.0W, f, =2.0GHz
in i
frequency doubler 50 - - %
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SILICON PLANAR EPITAXIAL
VARACTOR DIODE BXY28
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APPLICATION INFORMATION
FREQUENCY DOUBLER CIRCUIT (2 to 4GHz)
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SILICON PLANAR EPITAXIAL
VARACTOR DIODE BXY29

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.

r QUICK REFERENCE DATA
Operation as a frequency quadrupler 2. 25 GHz to 9.0 GHz in a typical circuit: -
Pin 1.0 w
Pout 0.3 w
Resistive cut-off frequency typ. (Vg = 6.0 V) 120 GHz
Total capacitance typ. (Vg = 6.0 V) 1.0 pF
T]- max. 150 oC

OUTLINE AND DIMENSIONS

Heatsink <——2'21
end 203"
2.08
0160 P1.98
1.52 *
+ve —ve @11%3

k]

1.63 0.51’\. @310
o™ 048 o 3.00

236 g 05769

Az concentricity tolerance = +0.13

All dimensions in mm
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Electrical
. 25
VR max
P, max. R.F. (T . =70°C) 2.0
tot ) pin
Temperature
T min, -55
stg
T max. +150
stg
Tj max. +150

THERMAL CHARACTERISTIC
Rth j=pin max. 40

ELECTRICAL CHARACTERISTICS (Tamb =25°C)

°c
oc
°c

degC/W

Min. Typ. Max,

v Reverse breakdown voltage
(BR)R (I, =1.0mA) 25 - -
R

IR Reverse current

(VR=6.0V) - 0.001 1.0
fco Cut-off frequency

(\% R 6.0V) (see note) 90 120 -
CT Total capacitance (Cj + Cs)

(VR =6.0V, £=1.0MHz) 0.8 1.0 1.5
Cs Stray capacitance - 0.25 -
Ls Series ihductance - 650 -
n Overall efficiency

P =1.0W, f =2.25GHz
in in 7

frequency quadrupler 30 - -

Note. The cut-off frequency fco is defined as:

Where, Cj is the junction capacitance and is measured at 1, 0MHz
Tg is measured on a slotted line at 2. OGHz.

UA

GHz

pF

pF

pH

%
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SILICON PLANAR EPITAXIAL
VARACTOR DIODE BXY29

S-X BAND QUADRUPLER

89937

Output sliding short circuit

tuning /

capacitor 1
/Varioble idler capacitor (Cp)

(C3)
e = -A

~Idler circuit

A s Li A .
\ .

=}
—~ Input
Input . .
impedance Diode BXY29
2.25GHz transformer
1w — (Lq,Cq) Diode. mount
9.0 GHz ™ View A-A
300mwW ~
‘ ' l | Reduced width waveguide
Lq
Y'Y\
Input l T g _L(
2.25 GHz Lo C3
W Output

9.0 GHz(Waveguide)

Approximate equivalent circuit
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BXY29 - B9930
T
Tl [TT ]
Quadrupler operation 2.25 to 9.0 GHz
(°fo) fin=2.25 GHz
fout=9.0 GHz |
41
,, ™ Typical H
40
7
4
¥ |
3:
30
a
25
0 0.5 1.0 1.5 Pin(W)

OVERALL EFFICIENCY PLOTTED AGAINST INPUT POWER
FOR QUADRUPLER OPERATION
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SILICON PLANAR EPITAXIAL
VARACTOR DIODE BXY32

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 GHz to 10 GHz in a typical
circuit: -

12 500 mWw

Pout 20 mW
Resistive cut-off frequency typ. (VR =6.0V) 150 GHz
Total capacitance typ. (VR = 6.0 V) 0.75 pF
Tj max. 150 oC

OUTLINE AND DIMENSIONS

‘ 2.21
Heatsink
end 2.03

¢2.08
0)1.60 1.98 i
1.52 + —_—
+ve —ve 0)1:%2
B |

A ? A
JL 4

1,63 0.61 10
1.52 0.8 00
. 2.36 05769

2.03

A=-concentricity tolerance = +0.13

All dimensions in mm
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Electrical
VR max. 20 v
. R.F. . =700 1.
P, Max. R.F (Tpm 70°C) 6 w
Temperature
T, min. -55 °c
stg .
T ., max. +150 o¢c
stg
T, max. 150 °c

THERMAL CHARACTERISTIC
Rth i-pin max. 50 degC/W
ELECTRICAL CHARACTERISTICS (Tamb =25°C)
Min. Typ. Max.

A% Reverse breakdown voltage
(BR)R (I_=1.0mA) 20 - - v
R

IR Reverse current

(VR =6.0V) - 0.001 1.0 pA
fco Cut-off frequency

(VR =6.0V) (see note) 100 150 - GHz
CT Total capacitance (Cj + CS)

(VR=6.OV, f=1.0MHz) 0.5 0.75 1.0 pF
Cs Stray capacitance . - 0.25 - pF
LS Series inductance - 650 - pPH
tt Transition time - - 150 ps
T Life time - 50 - ns

Note. The cut-off frequency fcoAis defined as:

Where, Cj is the junction capacitance and is measured at 1.0MHz
ry is measured on a slotted line at 8.0GHz

MULTIPLIER PERFORMANCE
Min. Typ. Max.
P f. =1.0GHz, P, =500mwW,
in ) in

out
f =
t-— 10GHz 15 20 - mWwW
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SILICON PLANAR EPITAXIAL
VARACTOR DIODE BXY32

140

BXY32 89943
T
fin =1.63GHz
Pin=10W

P
out
(mw)

120

100 \

80

60

40

20

6 8 10 12 1,,(GHz) 14

TYPICAL PERFORMANCE IN HIGH ORDER
MULTIPLIERS

BXY32 Page 3



B9938
N IO S -

SEE..

S L

| NERE N R

I TT T

AR

H-BXY32]
fin= 1GHz
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Multiplier operation 1 to 10 GHz
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SILICON VARACTOR
TUNING DIODES

BXY53
BXY54
BXY55

Epitaxial silicon varactor tuning diodes supplied in a standard microwave package.
They conform to the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

VR max. 60

BXY53 BXY54 BXY55
Cr at -4V typ. 1.0 4.7 15
C
=10 min. 4.0 6.5 7.0
Creov

Unless otherwise shown, data is applicable to all types
OUTLINE AND DIMENSIONS
Conforms to B.S. 3934 S0O-86

Heatsink lt——
end

p2:08
1
orsy L 4

NN
onN
@ —

1.60
@1,52
A T A -
1.63 o.ew,l @310
152 0.48 3.00
B8
2.36
23¢9 — 05770

A= concentricity tolerance = +0.13

All dimensions iIn mm

—4-

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

JUNE 1977
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

VR max. (see note 1) 60 v
Tstg range -55 to +175 °c
T max. 125 OC
case
ELECTRICAL CHARACTERISTICS (at Tamb = ZSOC) )
BXY53 BXY54 BXYS55
10pA min, 60

V(BR)R (10uA ) 60 60 A
IR at 55V max. 1.0 1.0 1.0 pA
CT at -4V min. 0.8 3.7 12 pF
(see mote 2)  typ. 1.0 4.7 15 PF

max. 1.2 5.7 18 pF
Total capacitance ratio

C
C--—TO min. 4.0 6.5 7.0
T60V
Insertion loss (zero bias)
(see notes 3,4 and.5) max. 0.8 0.5 0.25 dB
Phase swing  min, 80 85 63 degrees
(0 to 60V)
(see notes typ. 72 74 57 degrees
3, 4 and 5)
NOTES
1. At 25°C: below 25°C this figure must be derated at 7 x 10_2V/°C. Diodes with
different values of V are available on request.

(BR)R
2. Capacitance tolerances of +10% and lower are available on request.

3. Measurements made with the diode at the end of a 50Q transmission line and with
small signal conditions.

4, Measured at 2, 0GHz for BXY53 and BXY54; at 1.0GHz for BXY55. For values at
other frequencies see graphs on page 4.

5. The heatsink pin should be located in a hole of 1.6 to 1. 65Smm dia. The location
of the other end should be a hole of 1.8 to 2. 2mm dia., bearing on flange B with
a force not exceeding 10 N.

APPLICATION NOTE

When designing tuning circuits at high frequencies it is not sufficient to specify a
capacitance swing and loss resistance in the tuning varactor. The parasitic reac-
tances of the microwavepackage have a significant effecton the terminal impedance
of the device. Although strictly speaking one must consider the entire circuit when
quoting impedance values the method of measurement adopted here has been found
to give values of useful accuracy in a variety of coaxial and waveguide test mounts.
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SILICON VARACTOR BXY53
TUNING DIODES , BXY54

BXY55

APPLICATION NOTE (contd.)

One may simply take the measurements as giving values of r.f. impedance as a
function of bias for small signal conditions or they can be used as a more funda-
mental design aid. This is because the significant factors for the design of a micro-
wave varactor tuned circuit arethe available phase swing in the circuit and the loss
incurred by the varactor. Both these quantities can be increased or decreased by
lowering or raising respectively the characteristic impedance of the circuit. Both
these quantities are also invariant under transformation down a uniform loss less
transmission line and apply whatever impedance is required to be presented by the
varactor circuit.

At large signal levels the r.f. swing may drive the varactor into forward conduc-
tion for part of the cycle. This has two effects, firstly there is a rectified voltage
built up on the varactor terminal and secondly the effective insertion loss rides at
low bias voltages. These effects are fundamental to any varactor diode.

Under forward d.c. bias conditions, the maximum bias current must not exceed
100mA or permanent damage may OCCuUr.
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SILICON BXY56
VARACTOR DIODES BXY57

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 perform-
ance and conform to the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA
VBR(R) min. (Ig =10 pA min.) 60 v
BXY56 BXYS57
(Vg =6V)  min. L5 2.5  pF
max. 2.5 3.5  pF
f. (VR = 6 V min.) 160 140 GHz

Unless otherwise shown, data is applicable to both types

OUTLINE AND DIMENSIONS
Conforms to BS3934 SO-86

Heatsink __‘__2.21 —e
end 2.03
9%,80
o} Tt
) }
1.60
¢1.52
J L]
A ? A
1.63 0,51’1 g310
1&2—- 0.8 e 3.00
e
2.36
L‘——Z.03_’ 05770

A= concentricity tolerance = £0.13
All dimensions in mm

e

Normal operation with reverse bias, i.e. heatsink end positive.
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

VR max.

tot

Rth (j-hs) max.

TStg range

T, max.
]

CHARACTERISTICS (T = 25°C)

Viaryr ™t (I = 1044)

C.(V, =6V, f = IMHz)
(seée note 2) min.,
max.

fco min, (VR =6V)
(see note 3)

t; typ. (transition time)

7 typ. (lifetime)

C s tYP-

Lg typ.

P max, (Ths max. SOOC) (see note 1)

MULTIPLIER PERFORMANCE (see note 4)

Low order multiplier efficiency in a

2.1 to 4.2GHz doubler

High order multiplier efficiency in a
0. 45 to 3.6GHz 8 x multiplier

NOTES

BXY56 BXY57
60 60 v
5.2 6.6 w

24 19 °c/w
-55t0 +175  -55to +175 °C
+175 +175 °c
60 60 v
1.5 2.5 PF
2.5 3.5 PF
160 140 GHz
150 200 ps
60 150 ns
0.25 0.25  pF
650 650 pH
60 %
20 7

i . 0.
1. Ptot = Pin - Pout. Derating curves are used for value of Ths greater than 50 C:

Plot BXY56
W)

o
)

permissible
area pfoperation

50 175

Fig. 1

T, (°C)

tot

(W)

6.6

BXY57

|
permissible
area of operation
l

50

Fig, 2

175 T, (°C)
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SILICON - BXY56
VARACTOR DIODES BXY57

NOTES (contd. )

2.

A particular diode specification within this range may be selected to suit the
application. Furthermore, it is recommended that devices are functionally tested
by the supplier in the customer*’.s circuit.

w

Cut -off frequency is measured using a slotted line system at 2GHz. fCO:fwPl\—Cﬁ
s™j

. For high power applications it is essential that the heatsink end of the devices

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 hole of diameter 1.8 to 2. 2mm. bearing
on flange B with a force not exceeding 10 N.
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GALLIUM ARSENIDE
VARACTOR DIODE CAYI0

TENTATIVE DATA

Gallium arsenide varactor diode with a high cut~off frequency for use in
parametricamplifiers, frequency multipliers and switches. The diodes are
of the diffused mesa type and are mounted in a small ceramic-metal case
with a welded hermetic seal. ’

QUICK REFERENCE DATA
VR max. 6.0 v
. 70
IF Av) max . mA
o 1
Ptot max Tstud up to 107°C 50 mWw
for higher temperatures see derating curve
Operating temperature range -196 to +150 oC
. =6.,0 240 GH
fc typ. (V R 6.0V) . z

OUTLINE AND DIMENSIONS

Millimetres

@Do
Min. Max.,
D1
A )
@D l __‘Lj 2D 1.52 1.63
B 1.70 nom,
f'_—‘—“"— " - C 0.48 0.61
ZD 1.52 1.60
,0])1 1.98 2.03
\ | ) 2D, 3.00 3.10
1 E 1.55 1.60
F“—_A——”"L“ B —— ot [ et
—_—]
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RATINGS

Limiting values of operation according to the absolute maximum system.

Electrical
. 6.0 v
VR max
. 70 mA
Ipav) max .
. =107 50 mw
Ptot max (TStu q 107°C)
Temperature
T min. -196 °
stg °
T . max. +150
stg o
Tj (operating range) ~-196 to +150
ELECTRICAL CHARACTERISTICS (Tamb=25°C)
Min. Typ. Max.
Static
IR Reverse current
V_=6.0V - 0.1 1.0 uA
R
VF Forward voltage drop
IF=1.0uA (see note 3.) - 0.9 - A%
Dynamic
f Series resonant frequency
© Zero bias (see notes 1,2.) 8.9 10 11.6  GHz
fco Cut-off frequency
Zero bias (see note 2.) 125 150 - GHz
fc Cut-off frequency
VR=6.OV (see note 2.) - 240 - GHz
cmo Effective diode capacitance
at X band frequency
Zero bias (see notes 1,2.) 0.3 0.4 0.5 pF
X Capacitance variation coefficient
(see note'3.) 0.12 0.15 -
CSl Stray capacitance (see note 1.) - 0.10 - pF
CS2 Stray capacitance (see note 1.) - 0.15 - pF
LS Series inductance (see note 1.) - 625 - pH
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GALLIUM ARSENIDE
VARACTOR DIODE CAYI0

Notes

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

wm CS1 Cs2

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

fCO = Qofo where fo is the series resonant frequency

and Qo is the Q factor at zero bias

1
and C =

mo 2, 2

47t "L
o s
3. The capacitance variation coefficient X is defined as
C_ max. -C__ min.
m m

X:z(c max. + C__ min.)
m m

where Cm min. = effective capacitance at VR =1.0V

Cm max. = effective capacitance at IF =1.0pA

CAY10 Page "3



This can be re-written in the form

[ |
(1-v) 3-273

' e -
2{(1-V)'5+ 2 §}+ 4Gs2
C,
Jo
where V= VF at 1.0uA
Cic = Cmo ~ Cs2
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GALLIUM ARSENIDE
VARACTOR DIODE CAYiO
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GALLIUM ARSENIDE
VARACTOR DIODE

CXY10

TENTATIVE DATA

Gallium arsenide varactor diode with ahigh cut-off frequency for use in parametric
amplifiers, frequency multipliers and switches. The diodes are of the diffused mesa

type and are mounted in a small cerami

c-metal case with a hermetic welded seal.

QUICK REFERENCE DATA
. 6.0
VR max v
P, max. T  =25°C 50 mwW
tot pin
Operating temperature range -196 to +135 oc
. = 350
fco typ (VR ov) GHz
OUTLINE AND DIMENSIONS
Millimetres
Preferred area Pressure must Min. Max.
of pressure avoid flexing
of flange A 1.15 1.60
0.56 0.87
p: C 0.19 0.32
- ‘ @D 0.61 0.66
e @1 1.19 1.35
Pressure to be @ P
avoided in this @D2 1.75 1.80
area op 0.71
D2 ‘ . 0.81
@D 1 — Compression force onmounting sur-
@D _;T faces X-X and Y-Y must not exceed
r ‘ 2.45N.
l S
Y )N Y A
| B l
X- H =1 1] e
a f
C

MAY 1969
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Electrical
VR max. 6.0 : v
P max. T, =250C 50 mw
tot pin
Temperature
. ) _ o
TS te min, 196 C
+175 o
Tstg max. 175 C
Tj (operating range) -196 to +135 o¢

THERMAL CHARACTERISTIC

Rth(j—pin) max. 0.9 degC/mwW

ELECTRICAL CHARACTERISTICS (Tamb: 25°C unless otherwise stated)

Min. Typ. Max.

I Reverse current
=6.0 - .1 .
VR 6.0V 0 1.0 HA
fres Series resonant frequency
VR=0 (see note 1) 27 30 34 GHz

fco Cut~off frequency
VR =0 (see note 1) 200 350 - GHz

- Product of capacitance variation

?Sfco Prod f capaci iati
coefficient and cut-off frequency .
at VR=0V (see note 2) 35 40 - GHz

Microwave value of effective

m . . X

device series resistance

(see notes 1, 4) 1.0 2.25 3.0 Q
C Microwave value of effective

m device capacitance V_ =0V

(see notes 3, 4) - 0.2 - pF
Cs Stray capacitance

(L.F. measurement) - 0.3 - pF
Ls Microwave value of effective

device series inductance

(see note 3) - 140 - pH
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GALLIUM ARSENIDE
VARACTOR DIODE CXY10

Notes

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

Using a sweep frequency transmission loss measuring system the series resonant
frequency canbe measured, the Q of the diode/holder system (hence the frequency
cut-off Q X freg),the effective capacitance variation coefficient, and separately,
by measuring the transmission loss past the diode at resonance, the effective
diode series resistance.

2. The capacitance variation coefficient, \6 , is defined as follows:-

-2 -2
-c . . oy
C__ (max) (min) ires (min) fres (max)

¥ -

2 [cm (max) + C__ (min)] 2 [f;zs {min) + f;ZS (max)]

where Cm (min) = capacitance at VR =1.0V
ax) = capacitance at I , = 1.0pA
Cm (max) = cap: e F [
and freg (max) and freg (min)are the corresponding resonant frequencies,
assuming a constant inductance. Hence it is directly measurable in
the transmission loss system.
3. Cm is calculated using the frequency cut-off and the series resistance:-

R S
m 2R _f
m co

L is also calculated using and C_ :-
] res m
1
L = —_—
S 4fi® c
res m
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4. (a) Diode circuit model.

(b) Equivalent circuit in measuring holder.

T T
| I
|
I L L
//' | s s
. | I
Not seen in
measuring | A | c! c
holder | 'rcs I s j
Rm
: |
I R
! l °
| | Cm
| — l
(a) (b)

Operating note

The CXY10 varactor diode wiH give excellent noise performance in a parametric
amplifier of suitable design.

For instance, at a signal frequency of 8.5GHz in an amplifier having an over-
coupled ratio of 4dB to 5dB witha pump frequency at 35GHz and an idler frequency
of 26.5GHz, the effective input noise temperature of the amplifier less the con-
tribution dueto the circulator would be typically 200°K and a maximum of 2509K
with the amplifier at room temperature. In cooled paramps, due to its low teme
perature working capability, the device would give appropriately lower effective
input noise temperatures.
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GALLIUM ARSENIDE
VARACTOR DIODE CXY12

TENTATIVE DATA

Gallium arsenide varactor diode suitable for use in frequency multiplier circuits
up to Q-band output frequency. The diodes are of the diffused mesa type and are
mounted in a small ceramic-metal case with hermetic welded seal.

QUICK REFERENCE DATA
Operation as a frequency quadrupler 9.0GHz to 36GHz in 2 typical circuit:-
P, max. 500 mwW
in
min. 50 mwW
out
Resistive cut-off frequency typ. (VR=6.0V) 500 GHz
T], max. 175 °c

OUTLINE AND DIMENSIONS

Millimetres
Preferred area Pressure must Min. Max
of pressure avoid flexing :
of flange 1.15 1.60
0.56 0.87
C 0.19 0.32
@D 0.61 0.66
D1 1.19 1.3
Pressure to be ~@P ¢ 35
avoided in this @D2 1.75 1.80
area
302 gp 0.71 0.81
[—@D1 —W Compression force on mounting sur-
@D faces X-X and Y-Y must not exceed
2.45N.
K
Y Y w
L
i v B
X 4_’_1_‘_4(
a

MAY 1969 CXY12 Page 1



RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Electrical
VR max.

=9r0
Ptot max. (Tpin 257C) (see note 1)

P, R.F. max.

in
Temperature

T min.

stg

T max.
stg

T, max.
J

THERMAL CHARACTERISTIC
R .
th(j-pin) "%

ELECTRICAL CHARACTERISTICS (Tamb =25°C)

10
300
500

0.

5

Typ.

15

0.001

29

500

D

120

L]

n'w

mw

oc

°c

degC/mwW

Max.

1.0 BA

35 GHz

- GHz

Min.
A . Breakdown voltage
(BRR =100pA 10

R
IR Reverse current

V_.=6.0 -

R 6.0V

f“e's Series resonance frequency
o V;=6.0V (see note 2) 27
fco Cut-off frequency

VR=6.0V (see note 2) 300
Cm Microwave value of effective

device capacitance V_=6.0V

R

(see note 3) -
Rm Microwave value of effective

device series resisiance

VR=6.0V (sée notes 2 and 4) -
C Stray case capacitance

s (L.F. measurement) -

LS Microwave value of effective device

series inductance (see note 3) -

MAY 1969

CXY12 Page 2



GALLIUM ARSENIDE
VARACTOR DIODE CXY12

Notes

1. The maximum value of Py, is based on a d.c. dissipation life test. The R.F.
power may well exceed this figure in a practical circuit.

2. Measurements on semiconductor devices at microwavefrequencies are very much
dependent upon the kind of holder used. The dynamic parameters are quoted using
a2 holder which takes the form of a double four section Q-band (Ka-band) 26 to
40GHz waveguide wide band low v.s.w.r. transformer to a reduced height of
0.25mm. The transformer is step down followed by stepupin 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 0.25mm 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 @ X f,.oq.

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

3. Cm is calculated using the frequency cut-off and the series resistance

_ 1
Cm” 2R _t

i is also calculated using f and C
s res m

MAY 1969 CXY12 Page 3



4. (a) Diode circuit model.

(b) Equivalent circuit in measuring holder.

I

r———7
I
I ' L
! ! ) s
Not seen | :
in measuring | | ‘
holder - c c
I TGS | S ) R
! I
|
| |
| R Cm
! |
| ,
| ) l
(b)Y

Application note

In a suitable frequency quadrupler CL8700 this device is capable of producing
50mW at 36GHz for an input power of 500mW at 9.0GHz.

MAY 1969 CXY12 Page 4



GALLIUM ARSENIDE |
VARACTOR DIODE - CXYi2

CXY12 B9944
Pout
(mw)
——{ Operation as Quadrupler
fin=19.0GHz
f =36 GHz
80 out
/
4
/'
60
Typical 4
/
/
40 /
/
20
y
/
e
0 [ ] .
0 200 400 600 Pj, (mw)

OUTPUT POWER AGAINST INPUT POWER
QUADRUPLER OPERATION
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GALLIUM ARSENIDE ' CXY2ZA
LIMITER DIODES CXy228

DEVELOPMENT SAMPLE DATA

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.

QUICK REFERENCE DATA
CXY22A CXY22B
Operating ’frequency range 2.0to 7.0 7.0t0 12 GHz
Cr at OV @yp.) 0. 85 0.55 pF
Insertion loss {typ.) 0.2 ' 0.3 dB
High power attenuation {typ.) 30 16 dB

Unless otherwise shown, data is applicable to both types.

OUTLINE AND DIMENSIONS Dimensions in mm
Heatsink Q___,ZAZI
/ end 2.03
1%
1.
e i
e 013
A ? ’—_TA

1,63 0.61" ¢g~g)%

1.52 0.48

2.36 05772
2.03

A=z concentricity tolerance = +0.13

JUNE 1975 CXY22A-Page 1



LIMITING VALUES (Absolute max. rating system)

VR
Tstg range

Tamb range

CHARACTERISTICS

IgatVp = 6V
CTatVR:OV,leMHz
V at IF =50 mA
Rgat Vp =0V

max.

typ.

max.

typ.

max. 6.0 \%
-55 to +150 °c
-55 to +100 oc
- CXY22A  CXY22B
1.0 1.0 nA
0.85 0.55  pF
1.45 1.45 v
1.0 1.2 Q

CXY22A Page 2



SILICON PLANAR EPITAXIAL IN5152
VARACTOR DIODES IN5153

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 1.0 to 2.0 GHz in a typical circuit.

P 12 w
Pout 6.0 w
Typical resistive cut-off frequency (VR =6.0V) 100 GHz
Typical total capacitance (Vg = 6.0 V) 6.0 pF

Unless otherwise stated, data is applicable to both types

OUTLINE AND DIMENSIONS

OUTLINE DRAWING OF 1N5152 OUTLINE DRAWING OF 1N5153
Anode
Y
Heat sink
2.41 R0.76
Cathode +ve end 9'2.3_‘__. min
) A
-8 .(\ e T
1.52 - 163
R 152 . T:B.gzs
14
l Digg— [ |
7.25
T z;.gz of : ¥4 602
&85 - 2.39 3.75
2.08 .36 max min max
2198 . 203 T #
l AT
RN 1. os1 b3 — 16
230 T~ o048 390 13
} 8.71
A 2.2 8.46
2.03
160 | 2.41
2 5 / 25
Anode -ve Cathod/ Mo
A= concentricity tolerance = £70.13
All dimensions in mm D7840

JUNE 1977 1IN5152-Page 1



RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Electrical

VR max.

Ptot max.

Temperature
TStg min.

T max.
stg

Tj max.

THERMAL CHARA

o
R.F. (T <70%)

CTERISTIC

Rth(j-pin) max.

ELECTRICAL CHARACTERISTICS (Tamb = 2500)

VBR R)

Min.

Reverse breakdown voltage
(IR =10uA) 75

Reverse current
[\ R =60V) -

Forward voltage
(IF =10mA) -

Cut-off frequency

(VR=6.OV, f =2.0GHz) 55

measured
Total capacitance
(VR=6.0V, f=1.0MHz) 5.0

Overall efficiency

P =12W, f =1,0GHz
in in

frequency doubler 50

75
5

-55
+175
+175

20

Typ.

100

60

.0 w

o
Q

a a

degC/W

Max.

1.0 HA

- GHz

7.5 pF

1N5152-Page 2



SILICON PLANAR EPITAXIAL
VARACTOR DIODE

IN5E55

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 applic-

able.

QUICK REFERENCE DATA

P; 5.0

Pout 2.0
Typical resistive cut-off frequency (Vg = 6.0 V) 120
Typical total capacitance (Vg =6.0V) 2.0

Operating as a frequency tripler 2.0 to 6.0 GHz in a typical circuit.

GHz
pF

I

OUTLINE AND DIMENSIONS

Heatsink b —— 2.2
end 203"
wz.ge
1. i
@1.60 8 _
1.52 &
A L]
+ve —ve 9)“%%
‘ _J 1
¥ A ? 1A
1.63 0.61 9319
"52—- 048 ™ [ 3.00
o 2.36 5769
2,03 0576
A=z concentricity tolerance = 0 13

All dimensions in mm

JUNE 1977
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RATINGS (ABSOLUTE MAXIMUM SY STEM)

Electrical
VR max. 35 v
. R.F. (T . <709 .
P, max. R.F (Tpln <170°¢C) 3.0 w
Temperature
T min. -55 oC
stg
T max. +175 °
stg
T, max. +175 °c
THERMAL CHARACTERISTIC
Rth (i-pin) max. 35 degC/W
ELECTRICAL CHARACTERISTICS (T, oy = 25°C)
Min. Typ. Max.
V. Reverse breakdown voltage
BR(R) (IR =10uA) 35 - - v
IR Reverse current
(Vg =26V) - 0.001 1.0 HA
VF Forward voltage
I =10mA) - - 1.0 v
fco Cut-off frequency
(V,=6.0V, f =2.0GHz) 100 120 - GHz
'R measured
C T Total capacitance
(VR=6.OV, f=1.0MHz) 1.0 - 3.0 pF
n Overall efficiency
P.=5.0W, f =2.0GHz
in in
frequency tripler 40 - - %

IN5155 Page 2



SILICON PLANAR EPITAXIAL
VARACTOR DIODE IN5157

Silicon planar epitaxial varactor diode exhibiting step recovery characteristics,
especially suitable for use in frequency multiplier circuits up to X-band output fre-
quency. It conforms to the environmental requirements of BS9 300 where applicable.

QUICK REFERENCE DATA

Operation as a frequency doubler 5.0 to 10 GHz in a typical circuit.

P 2.6 w
Pout 1.0 w
Typical resistive cut-off frequency (VR =6.0V) 200 GHz
Typical total capacitance (Vp = 6.0 V) 0.8 pF

OUTLINE AND DIMENSIONS

: 2.21
Heae!nsdmk 4——203—-.
¢2.08
wl.GO 1.98 ‘
1.52 ‘
m
- 1.60
tve ve 012
J
™
1.63 0.61 6310
1.52—> 0Le ™ [e 3.00,
le— 236 __o 05769

2.03

A=z concentricity tolerance = +0.13

All dimensions in mm

_ JUNE 1977 IN5157 Page 1



RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Electrical
VR max. 20 A\
P __ max. R.F. (T . <70°C) 2.5 w
tot pin —
Temperature
T . min. -55 %
stg
T . max. +175 °c
stg
T, max. +175 °
THERMAL CHARACTERISTIC
Rth(j-pin) max. ) 38.5 ‘degC/W
ELECTRICAL CHARACTERISTICS b~ 25°¢)
Min. Typ. Max.
A Reverse breakdown voltage
BR(R) (IR =10uA) 20 - - v
IR Reverse current
(VR =16V) - - 0.1 HA
VF Forward voltage
(IF =10mA) - - 1.0 \4
fcu Cut-off frequency
(VR =6.0V, fmeasured =8.0GHz) 180 200 - GHz
C T Total capacitance
(VR=6.0V, f=1.0MHz) 0.6 - 1.0 pF
n Overall efficiency
P._=2.6W, f_ =5.0GHz
in in
frequency doubler 38 - - %

1N5157 Page 2
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CL8630

X-BAND GUNN OSCILLATOR

Fixed frequency Gunn oscillator for operation in the 10,7 GHz band.
Applications include all forms of miniature radar systems.

QUICK REFERENCE DATA

Centre frequency 10,687 GHz

Output power 8 mW

Supply voltage 7 vV

Output flange 154 TEC-UBR 100 (WG 16 /WR 90)
OPERATING CONDITIONS L2y
Supply voltage 7 VvV
Supply current < 160 mA
Output power 8§ mW
CHARACTERISTICS at 25 °C
Centre frequency 10,687 GHz

min. typ. max.

Output power 5 8 mW
Frequency (fixed) 10,675 10,687 10,700  GHz
Temperature coefficient of

frequency -0,25 -0,40 MHz/K
Pushing figure 1,5 MHz /V
A.M. noise to carrier ratio

(1 Hz to 100 Hz bandwidth) -94 dB
Second harmonic -35 dBm 3)

LIMITING VALUES (Absolute max. rating system)

Supply voltage max. 7,5 'V
min, 6,5 V
Supply current, running max. 160 mA
starting max. 200 mA
Voltage standing wave ratio max. 1,5

Notes see page 2.

Data based on pre-production devices.

| I ,



CL8630

TEMPERATURE LIMITS

. max. +40 °C
Ambient temperature min. 0 oC

DIMENSIONS AND CONNECTIONS Dimensions in mm

(- -
$ ; &\ 4 holes

4,45
4,35
positioned to suit
154 1EC-UBR100 flange
] ‘ (rectangle 30,99 x 32,61 mm)

& | 9

4,8
max

16,8 20,7
™ max ™™ *= max —™]

-

=

? pu27

Soldering: The use of low melting point solder is recommended.

NOTES

1) The active element will be damaged if the supply voltage is reversed. Care should be
taken to avoid transients in excess of 8 V. A voltage regulator diode to shunt the power
supply is recommended for this purpose.

2y A 10 0F capacitor between the+V terminal and earth (E) is recommended to suppress
any tendency to low frequency oscillations in the supply leads.

3) Modulation of the supply voltage within the 1 to 100 Hz bandwidth will degrade the a.m,
noise to carrier ratio as a result of direct conversion by the Gunn device to both a. m.
and f. m. noise components. The f. m. component may be demodulated by the non-linear
response characteristic of the associated detecting element.

] ——



CL8630S

X-BAND GUNN OSCILLATOR/DETECTOR

Fixed frequency Gunn oscillator for operation in the 10, 7 GHz band as a self-oscillating

mixer.(auto detector).

QUICK REFERENCE DATA

Frequency

Output power at supply voltage =7 V
Frequency temperature coefficient
Supply voltage, d.c.

Output flange

154 IEC-UBR100 (WG16/WR90)

10, 687
8
-0,25
7

GHz
mW
MHz /X
v

CPERATING CONDITIONS
Supply voltage, d.c. (see operating notes)

Voltage standing wave ratic of the load

* Threshold current

Operating current

CHARACTERISTICS - at 25 °C

Centre frequency

Output power
Frequency, fixed

Frequency temperature coefficient

Frequency pushing

max.

N

N

v

Output voltage for an input power 66 dB down on output power

signal + noise
at SEEE THOSE 4 gp
noise

Second harmonic

Threshold current

Operating current

Data based on pre-production devices.
F

A

7
1,5
200
160

10, 687

10, 687
10, 700

-0, 25
-0, 40

40
24

-35
200

120
160

A%

mA
mA

GHz

mW
mW

GHz
GHz

MHz/K
MHz/K

MHz/V

uv
pv

dBm

mA

mA

fa—



CL8630S

LIMITING VALUES : (absolute max. rating system) at 25 °C

: max. 7,5V
Supply voltage, d.c. min. 6.5 Vv
transient, Tjmp = max. 1 ms max. 9,0 V
T ¢ ratin max. +40 °C
emperature, operating min. 0 o
DIMENSIONS AND CONNECTIONS Dimensions in mm

41,9 4 holes

max ¢4,45
7,—'@ 4,35
o @ - ‘ - positioned to suit

154 |EC-UBR100 flange

41.9 (rectangle 30,99 x 32,51 mm)
max ) )

|
= _®____.__+. ZG,qux
47V 7
[*! E 1 3 (0 1 § ¢
— 5 re— D5538.A

Soldering: The use of low melting point solder is recommended.

2 ' l | l NArrarmmhaa 1072



CL8630S

OPERATING NOTES

1) The active element will be damaged if the supply voltage is reversed. Care should be
taken to limit transients. An 8,2 V 5% voltage regulator diode to shunt the power
supply is recommended for this purpose.

2) The minimum supply voltage is 6,5 V for the frequency of oscillation to remain within
the characteristic limits.

3) It is recommended that a small capacitor (e.g. 10 nF) is connected across the oscil-
lator supply voltage terminals to suppress low frequency oscillation which may occur
in the power supply. :

4) A return signal 66 dB down on radiated power will be achieved from a man target of
radar cross-section 1 m?2 at a range of 12 m, when operating with an antenna gain of
20 dB.

5) System bandwidth 1 Hz to 1 kHz.

6) Power supply ripple in the amplifier passband will degrade to signal to noise perform-
ance.

-0 +13,8V
330
a.f. output
FY
BEYss 2500
preset
100uF ==
uF 1.2k0
10nF T
/ O -ve

Gunn oscillator D6005A

VR is used to set voltage at 7 V across Gunn oscillator.

Circuit for sensitivity measurements

l [ .






CL8632

X-BAND GUNN OSCILLATOR

Fixed frequency Gunn oscillator for operation in the 9, 35 GHz band.

QUICK REFERENCE DATA
Frequency 9,35 GHz
Output power at supply voltage =7V 8 mW
Frequency temperature coefficient ~-0,25 MHz/K
Supply voltage, d.c. 7V
Output flange 154 IEC-UBR100 (WG16/WR90)
OPERATING CONDITIONS
Supply voltage, d.c. (see operating notes) 7V
Voltage standing wave ratio of the load max. 1,5
Threshold current < 200 mA
Operating current < 160 mA
CHARACTERISTICS at 25 °C
Centre frequency 9,35 GHz
Output power § mw
> 5 mW
Frequency, fixed Z g: 3? ggz
Frequency temperature coefficient ~0,25  MHz/K
< =0,40 MHz/K
Frequency pushing 1,5 MHz/V
A.M. noise to carrier ratio
(1 Hz to 100 Hz bandwidth) -94 dB
Second harmonic -25 dBm
Threshold current < 200 mA
Operating current 120 mA
< 160 mA

1 Il



CL8632

LIMITING VALUES (absolute max. rating system) at 25 °C

max. 7,5 V

Supply voltage, d.c. ‘ min 6.5 V

transient, Timp = max. 1 ms max. 8 Vv

T erature, operatin max. 40 %c

empex » P g min. 0 °c
DIMENSIONS AND CONNECTIONS ‘ Dimensions in mm

-~ B1,9 4 holes
max 4,45
7 - @ ¢ 4,35
'@‘ Ava positioned to suit

154 IEC-UBR100 flange
41,9 (rectangular 30,99 x 32,51 mm)
max
1

s,
Yo
S5
24
|7y
3R
>

-E ' ' = 42,7
| max

+7V ‘@v’_‘——i 25,8 i

O ? = o 19 "
—=ig DS541.A

Soldering: The use of low melting point solder is recommended.

2 ” ” L SUSISEE IS X 74



CL8632

OPERATING NOTES

1) The active element will be damaged if the supply voltage is reversed. Care should be
taken to avoid transients in excess of 8 volts. ‘An 8, 2 V 5% voltage regulator diode to
shunt the power supply is recommended for this purpose.

2) The minimum supply voltage is 6,5 V for the frequency of oscillation to remain within
the characteristic limits.

3) 1t is recommended that a small capacitor (e.g. 10 nF) is connected across the oscil-
lator  supply voltage terminals to suppress low frequency oscillation which may occur
in the power supply.

4) Modulation of the supply voltage within the 1 Hz to 100 Hz bandwidth will degrade the
a.m. noise to carrier ratio as a result of direct conversion by the Gunn device to both -
a.m. and f. m. noise components.

I | 9






CL8632S

X-BAND GUNN OSCILLATOR/DETECTOR

Fixed frequency Gunn oscillator for operation in the 9, 35 GHz band as a self-oscillating

mixer (auto detector).

QUICK REFERENCE DATA

Frequency

Output power at supply voltage =7 V
Frequency temperature coefficient
Supply voltage, d.c.

Output flange

154 IEC-UBR100 (WG16/WR90)

9,35
8

-0, 25
7

GHz
mW
MHz /K
\%

OPERATING CONDITIONS

Supply voltage, d.c. (see operating notes)
Voltage standing wave ratio of the load
Threshold current

Operating current

CHARACTERISTICS at 25 oC

Centre frequency

Output power
Frequency, fixed

Frequency temperature coefficient

Frequency pushing

max.

Output voltage for an input power 66 dB down on output power

at signal + noise -6dB

noise
Second harmonic

Threshold current

Operating current

Data based on pre-production devices.

N

N

\Y

7
1,5
200
160

9,35

9,33
9,37

-0,25
-0,40

40
24

-25
200

120
160

\%

2B

GHz

mWw
mW

GHz
GHz

MHz/K
MHz/K
MHz/V
pv

dBm

mA




CL8632S

LIMITING VALUES (absolute max. rating system) at 25 °C

Supply voltage, d.c.

transient, Tyjyp = max. 1 ms

Temperature, operating

DIMENSIONS AND CONNECTIONS

41,9
max
N
1.1’9 ——-%-_
max
Q| ¢
5,8 19,5
4,7 mux"

/ ® 425

4 holes
4,45

positioned to suit
154 IEC-UBR100 flange

6,5 V
7,5 V
9,0 V
0 °c
40 ©C

Dimensions in mm

(rectangular 30,99 x 32,51 mm)

¥ 1 42,7
max
+7v = _@_ ] i 25,5
: . " .on
[ ! | é [ ] * ‘
st DS541.A
Soldering: The use of low melting point solder is recommended.
. [



CL8632S

OPERATING NOTES

1) The active element will be damaged if the supply voltage is reversed. Care should be
taken to limit transients. An 8,2 V 5% voltage regulator diode to shunt the power
supply is recommended for this purpose.

2) The minimum supply voltage is 6,5 V for the frequency of oscillation to remain within
the characteristic limits.

3) It is recommended that a small capacitor (e.g. 10 nF) is connected across the oscil-
lator supply voltage terminals to suppress low frequency oscillation which may occur
in the power supply.

4y A return signal 66 dB down on radiated power will be achieved from a man target of
radar cross-section 1 m2 at a range of 12 m, when operating with an antenna gain of
20 dB.

5) System bandwidth 1 Hz to 1 kHz.

6) Power supply ripple in the amplifier passband will degrade the signal to noise perform-
ance.

O +13,8V

a.f. output

2500
preset

1,2k0d

Gunn oscillator D6005A

VR is used to set voltage at 7 V across Gunn oscillator.

Circuit for sensitivity measurements







CL8633

X-BAND GUNN OSCILLATOR

Fixed frequency Gunn oscillator in the 10, 5 GHz band. Applications include all forms of
miniature radar systems.

QUICK REFERENCE DATA

Frequency 10,525 GHz

Output power at supply voltage =7 V 8 mW

Frequency temperature coefficient -0,25 MHz/K

Supply voltage, d.c. 7 VvV

Output flange 154 IEC-UBR100 (WG16/WR90)
OPERATING CONDITIONS
Supply voltage, d.c. (see operating notes) 7V
Voltage standing wave ratio of the load max. 1,5
Threshold current < 200 mA
Operating current < 160 mA
CHARACTERISTICS at 25 °C
Centre frequency 10,525 GHz
Output power - g 2&
Frequency, fixed Z ig’ :gg ggz

) Z
Frequency temperature coefficient < :8 ig xngi
Frequency pushing 4 MHz/V
A.M. noise to carrier ratio
(1 Hz to 100 Hz bandwidth ) -94 dB
Second harmonic ~35 dBm
Threshold current < 200 mA
< 160 mA

Operating current




CL8633

LIMITING VALUES (absolute max. rating system) at 25 °C

min 6,5 V
Supply voltage, d.c. max 75 v
transient, Timp = max. 1 ms max. 9,0 V
. [
Temperature, operating gznx 48 Og
DIMENSIONS AND CONNECTIONS Dimensions in mm
419 4 holes
max 4,45
L~ - - ? 435
. ’@’ ‘ a 1 positioned to suit
154 |EC-UBR100 flange
“,g {rectangle 30,99 x 32,51 mm)
max | T
J (@ ‘ Y,
I
58 16,8 20,7
4,7 rqu" mux‘-]
= \/cﬂ?— ———_f 45,7
+7V .(_;3__1__._}. ZS,BmIX
, ' 12,3
. i 4 . . .
O I ] 3 [ l ﬁ f l
—] 5 e . D5538.A

Soldering: The use of low melting point solder is recommended.




CL8633

OPERATING NOTES

l) The active element will be damaged if the supply voltage is reversed. Care should be
taken to limit transients. An 8,2 V 5% voltage regulator diode to shunt the power
supply is recommended for this purpose.

2) The minimum supply voltage is 6,5 V for the frequency of oscillation to remain within
the characteristic limits.

3) It is recommended that a small capacitor (e.g. 10 nF) is connected across the oscil-
lator supply voltage terminals to suppress low frequency oscillation which may occur
in the power supply.

4) When used in a Doppler radar system, modulation of the oscillator supply voltage will
degrade the a. m. signal to noise ratio at the output of the associated mixer, as a
result of direct conversion by the Gunn device to a.m. and f. m. noise components.
The a.m. component will contribute directly and the f. m. component may contribute
from demodulation by the slope of the bandpass characteristic of the mixer.

5) Second harmonic level is measured into a load with a VSWR < 1, 1 at fundamental fre-
quency. The level is equivalent to that radiated from a low VSWR X-band antenna, for
example, ACX-01.

I I ;






CL8633S

X-BAND GUNN OSCILLATOR/DETECTOR

Fixed frequency Gunn oscillator for operation in the 10, 525 GHz band as a self-oscillating

mixer (auto detector).

QUICK REFERENCE DATA

Frequency » 10,525 GHz

Output power at supply voltage = 7 V 8§ mW

Frequency temperature coefficient -0,25 MHz/K

Supply voltage, d.c. 7V

Output flange 154 IEC-UBR100 (WG16/WR90)
OPERATING CONDITIONS
Supply voltage, d.c. (see operating notes) 7V
Voltage standing wave ratio of the load max. 1,5
Threshold current < 200 mA
Operating current < 160 mA
CHARACTERISTICS at 25 °C
Centre frequency 10,525 GHz
Output power - g 2&
Frequency, fixed > 10,500  GHz

< 10,550 GHz
Frequency temperature coefficient 0,25  Mfiz/K
< 0,40 MHz/K

Frequency pushing 1,5 MHz/V
Output voltage for an input power 66 dB down on output power

e . wow
Second harmonic -35 dBm
Threshold current < 200 mA
Operating current < igg gllﬁ

Data based on pre-production devices.

I |



CL8633S

LIMITING VALUES (absolute max. rating system) at 25 o¢c

in. ,5
Supply voltage, d.c. E;r; ? 5 X
transient, Timp = max. 1 ms max. 9,0 V
T t operati min. 0 %
emperature, operating max. 40 ©°C
DIMENSIONS AND CONNECTIONS Dimensions in mm

41,9 4 holes
max 4,45
i : > ®435
T @ - [ - - ) positioned to suit
154 1EC-UBR100 flange
M9 | % o (rectangle 30,99 x 32,51 mm)
max
A

5,8 16,8 20,7
4.7 Fmax.} [‘mux

= SN
- 5 _cﬁ}__
- N ) _J_fzs,e*j"z

123 l

. . 4 . .
l: ] 3 [ }l

—{ § ' D5538.A

Soldering: The use of low melting point solder is recommended.

2 “ “ L PR, v rnms



CL8633S

OPERATING NOTES

1) The active element will be damaged if the supply voltage is reversed. Care should be
taken to limit transients. An 8,2 V 5% voltage regulator diode to shunt the power
supply is recommended for this purpose.

2

~

The minimum supply voltage is 6,5 V for the frequency of oscillation to remain within
the characteristic limits.

3) It is recommended that a small capacitor (e.g. 10 nF) is connected across the oscil-

lator supply voltage terminals to suppress low frequency oscillation which may occur
in the power supply.

~

4

~

A return signal 66 dB down on radiated power will be achieved from a man target of
radar cross-section 1 m“ at a range of 12 m, when operating with an antenna gain
of 20 dB.

5) System bandwidth 1 Hz to 1 kHz.

6) Power supply ripple in the amplifier passband will degrade the signal to noise perform-

ance.
O +13,8V
330
a.f. output
BFY52 /V‘Rl
2500
preset BZY88
100uF == cavz
1,2k
10nF T
/ O -ve
Gunn oscillator D6005A

VR is used to set voltage at 7 V across Gunn oscillator.

Circuit for sensitivity measurements







Sann s CL3540R

TENTATIVE DATA

. Mechanically and electronically tuned Gunn-effect oscillators in the 10. 5GHz band.
The high Q cavity offers frequency stability compatible with application as the
transmitter (CL8640T) and receiver local oscillator (CL8640R) in short range data
link systems.

QUICK REFERENCE DATA
CL8640R  CL8640T

Centre frequency 10.49 10. 56 GHz
Mechanical tuning range min. 120 120 MHz
Electronic tuning range min. 30 8.0 MHz
Power output typ. 6.0 6.0 mwW
Operating voltage -7.0 -7.0 v

Output via square plain flange WG. 16, WR 90. 5985-99-083-0052

CL8640R - receiver local oscillator

CL8640T - transmitter

JULY 1974 CL8640R ~Page 1



TYPICAL OPERATING CONDITIONS

Supply voltage (note 1) -7.0 \Y%
Starting current 250 mA
Running current 170 mA
Tuning voltage (modulation) (notes 1 and 2) CL8640R -0, 5 to -7.5 v
CL8640T -0.5 to -1.5 v
RATINGS -(ABSOLUTE M AXIMUM SYSTEM)
Supply voltage max. -7.2 A%
Supply voltage (transient) max. -8.0 \Y%
Tuning voltage max, -12 v
Tuning current max. 100 uA
Load v.s.w,r. max. 1.5:1
CHARACTERISTICS (at 25°C)
Centre frequency CL8640R 10. 49 GHz
CL8640T 10. 56 GHz
Min, Typ. Max.
Mechanical tuning range +60 - - MHz
Electronic tuning range CL8640R *15 - - MHz
(notes 2 and 3) CL8640T +4,0 - - MHz
Power output at -7, 0V 4.0 6.0 - mW
Frequency pushing - 3.0 - MHz/V
Frequency pulling (note 4) - 1.5 - MHz
Frequency temperature coefficient - -0.25 -0.3 MHz/°C
Tuning current : - - 10 HA
TEMPERATURE
CL8640R CL8640T
Operating range -15 to +70 425 to +70 °c
Storage range -30 to +100 -30 to +100 °c

OPERATING NOTES

1. The active element will be damaged if the supply voltage is reversed. Care
should be taken to avoid transients in the supply voltage.

2. The electronic tuning provided by thé varactor diode circuit is non-linear,
followingan approximately exponential rate of change of capacitance at low tuning
' voltages.

3. For CL8640R the tuning voltage range is -0.5V to -7.5V with the electronic
centre at -2,5V,

4. V.S.W.R. =1.5:1

CL8640R -Page 2



X-BAND GUNN CL8640R
OSCILLATOR CL8640T

Lholes P fé
positioned to suit
standard W.G.16 flange

CL864OR 16.8 20.7
only *—mox "] [~ max —’1

P=Y-

268

w

_‘ %"\D._
rLgE

-

] — 14 L

All dimensions inmm D629

OUTLINE DRAWING

CL8640R -Page 3






Sub-assemblies
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples madeavailable A c x '01
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

MICROWAVE HORN ANTENNA

’
A general purpose X -band antenna for miniature radar systems. The unit gives a low
VSWR and is of a strong cast construction.

CHARACTERISTICS

Frequency range 9to 11 GHz
Gain 16 dB
Beam angle (both planes) 30 deg
Voltage standing wave ratio max. 1,2
MECHANICAL DATA Dimensions in mm
Weight 160 g
Dimensions ‘ See outline drawing
Flange UBR100 (UG135/U)

«—-+~135———>§ - 76 ————
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CL7500

X-BAND MIXER/DETECTOR

Waveguide single-ended mixer designed for use in the 10,7 GHz band. It is primarily
intended for Doppler control systems, e.g. intruder alarms deriving local oscillator
drive from the transmitter output of a Gunn-effect device such as the CL8630.

The CL7500 can be used as a microwave detector. Two examples of this are sensing
deliberate beam obstruction in a microwave-protected area, and as receiver in a
microwave barrier.

QUICK REFERENCE DATA
Centre frequency 10,687 GHz

Typical sensitivity for —95 dBm-input 15 v

Typical noise level (32 pA d.c. bias,
1 Hz to 1 kHz bandwidth) 1 uv

TYPICAL OPERATING CONDITIONS

Ambient temperature ~-10to +50 ©C
Local oscillator level -18 dBm
D.C. bias 3), 4 32 pA
Total load (d.c. andi.f.) 10 k@

CHARACTERISTICS at 25 °C

Centre frequency 10,687 GHz
min. typ. max.

Sensitivity for —95 dBm input 10 15 pv
Noise level (32 pA d.c. bias,

1Hz to 1 kHz bandwidth) 1) 1 2w
Detector
Tangential sensitivity at centre frequency 2y ~-50 dBm
Tangential sensitivity from 10, 1 to 11,0 GHz 2) ~49 dBm

Notes see page 2.




CL7500

LIMITING VALUES (Absolute max. rating system)
Reverse current . max. 5 mA
Forward current, peak max. 10 mA

0
Storage temperature max. +100 ©°C

min. -10 ©C
DIMENSIONS AND CONNECTIONS Dimensions in mm
|<‘ 19,8 —» —», 15,9 |<—

+V\ ,

T 1P
\_\% ____f ) 45,2 Mo

(O

Soldering: The use of low melting point

solder is recommended. 30,99 41,3
44 L.__ H H 1
"a (4x) - -
350 ?)
7275168

1) When the local oscillator power is derived from a Gﬁnn source with an a. m. noise-to-
carrier ratio of 94 dB (e.g. CL8630), the minimum sensitivity specified represents a
signal-to-noise ratio at the mixer output of 10 dB (typically 17 dB).

2) When operated as a detector with 32 pA d.c. bias, measured in a 0 to 2 MHz bandwidth.
3) The diode may be damaged if the bias supply is reversed.

4) The mixer diode will be damaged by forward current in excess of 10 mA. The module
is supplied with a shorting strap connected between the mixer a.f. and earth terminals.
The mixer 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
mains supplies and that the shorting strap is not removed until all wiring has been
completed.

2 “ ‘ H Nlmcomaat - = 1077



CL7520

X-BAND MIXER/DETECTOR

Waveguide single-ended mixer designed for use in the 9,35 GHz band. It is primarily
intended for Doppler control systems, e.g. intruder alarms deriving local oscillator
drive from the tramsmitter output of a Gunn-effect device such as the CL8632.
The CL7520 can be used as a microwave detector. Two examples of this are sensing

deliberate beam obstruction in a microwave-protected area, and as receiver in a micro-
wave-protected area, and as receiver in a microwave barrier or fence.

QUICK REFERENCE DATA

Centre frequency 9,35 GHz

Typical sensitivity for ~95 dBm input 15 v

Typical noise level (32 pA d.c. bias,

1 Hz to 1 kHz bandwidth) 1 v
TYPICAL OPERATING CONDITIONS
Ambient temperature range -10 to+50 ©OC
Local oscillator level / -18 dBm
D.C. bias ), ¥ 32 A
Total load (d.c. and i.f.) 10 kQ
CHARACTERISTICS at 25 0C
Centre frequency 9,35 GHz
min. typ. max.

Sensitivity for —~95 dBm input 10 15 Y
Noise level (32 pA d.c. bias,

1 Hz to 1 kHz bandwidth) ) 1 2 W
Detector
Tangential sensitivity A) -50 dBm

Notes see page 2.

i



CL7520

LIMITING VALUES (Absolute max. rating system)
Reverse current max. 5 mA
Forward current, peak max.

max. +100 ©C
Ambient temperature, storage

min. -10 ©°C
DIMENSIONS AND CONNECTIONS ‘ Dimensions in mm

- 23,05 —| —»| 18,52 ‘<—

V| ' '
=

_E .
\\% 1 ? 42 |:0
: 32
' 19,4
3¢ o ::i::l { oo n:n
1 1

solder is recommended.

& é7
Soldering: The use of low melting point

30,99 41,3
ol ||
a5 e - P
* - 7275167

1y When the local oscillator power is derived from a Gunn source with an a. m. noise-to-
carrier ratio of 94 dB (e.g. CL8632), the minimum sensitivity specified represents a
signal-to-noise ratio at the mixer output of 10 dB (typically 14 dB).

2) When operated as a detector with 32 pA d.c. bias, measured in a 0 to 2 MHz bandwidth.
3) The diode may be damaged if the bias supply is reversed.

4) The mixer diode will be damaged by forward current in excess of 10 mA. the module
is supplied with a shorting strap connected between the mixer a.f. and earth terminals.
The mixer 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

main supplies and that the shorting strap is not removed until all wiring has been
completed.

2 l l » | l ANlAvemamnle mea 1AM~



CL8960

X-BAND DOPPLER RADAR MODULE

Fixed frequency Gunn oscillator and mixer cavity for operation in the X-band (approx.
3 cm wavelength) intended for use in all forms of Doppler radar systems.

QUICK REFERENCE DATA

Frequency 10,687 GHz
Output power at supply voltage =7 V 8 mwW

Output voltage for an input power 100 dB down on input power
signal + noise _

~oToe =18 dB 40 pv

Supply voltage, d.c. 7 V
OPERATING CONDITIONS
Supply voltage 2 7,0£0,1 V
Supply current 3) 140 mA
D.C. mixer bias current (into a.f. terminal

with respect to earth) 30to 35 pA
A.F. load see page 4 10 kR

CHARACTERISTICS at 25 OC

Centre frequency 10,687 GHz
Output voltage for an input power 100 dB down on input power
signal + noise _ L 4 40 pv
at Toise 18 dB ), %), and page 5 > 20 v
Output power at supply voltage =7 V 8 mw
- fixed > 10,675 GHz
requency, fixe < 10,700 GHz
Frequency temperature coefficient < :g:§ ﬁgiﬁg
Frequency pushing 4 MHz/V
Second harmonic -35 dBm
Diode current 3) 130 maA

< 165 mA

Polar diagram see page 5

Notes see page 3.




CL8960 ” '

LIMITING VALUES (Absolute max. rating system)

Supply voltage, d.c. max. 7,5V
transient, Timp = max. 1 ms max. 9 V
Temperature, storage nnula; j—zg 28
operating ambient Eif +48 gg
DIMENSIONS AND CONNECTIONS Dimensions in mm

61

i M

- ___—__l»

2 holes P4,2/4,0
51,5/ 51,0 centres

40 : 2 muxA-l [——25

[
| r
| e 1 | B
! 46 |
i : v 3
é_ l = 26.8
. ; H 12,3
- - H— .
=10 -++=-10-+1
. ; i
I l l f
' ' Antenna ' 12,3
| | | i
\ \ .
Recommended
screws-M4 D6007A

Soldering: The use of low melting point solder is recommended.

“ November 1974
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CL8960

OPERATING NOTES

1) A return signal 100 dB down on radiated power will be achieved from a man target of
radar cross-section 1 m“ at a range of 15 m, when operating with the antenna supplied
(antenna gain =5 dB typ. ).

signal + noise

" noise

acceptable if the environment in which the system operates is stable, i.e., free from

extraneous moving or vibrating objects. For example, 110 dB path loss is obtained
from a man target of radar cross-section 1 m2ata range of 25 m and the

Slgna T R0ise niis—; 201%€  is reduced to 15 dB with an output voltage of 16 pV min.

Alternatively, the range may be increased by an increase in target radar cross-

section or by the use of a high gain antenna. The performance may then be calculated

from the radar range equation. Further related information may be obtained on
application to the supplier.

Extended range may be obtained for a reduced and this may be

2) 1t is essential that the earth terminal is used as the common return for the Guan

voltage (+7 V) and the d.c. bias applied to the a.f. terminal.

~

3

~

The Gunn effect device has a voltage/current characteristic as shown on page 4.
The power supply should have a low source impedance and be capable of supplying up
to 250 mA at approximately 3 V during the switch-on phase.

4) Noise measured in a 1 Hz to 1 kHz bandwidth.
5) The Gunn device will be damaged if the supply is reversed.

6) The mixer diode will be damaged by forward current in excess of 10 mA. The module
is supplied with a shorting strap connected between the mixer a.f. and earth terminals.
The mixer 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
mains supplies and that the shorting strap is not removed until all wiring has been
completed.

7

~

The above conditions apply when operated into the antenna supplied with the C1.8960
module.

8) A 10 oF capacitor should be connected across and close to the +7 V and earth
terminals to suppress parasitic oscillations in the power supply.

9) Signal + noise
noise
unsuitable construction. Page 6 describes the preferred arrangement.

performance may be degraded if the antenna is covered by a radome of

[ | I



CL8960

Current D6008
(mA)

|
Max 165%‘— - r\\ =~ Max curve

7 Voltage (V)

Gunn device characteristic

+7V
R
100kQ Bandwidth 1Hz to 1kHz
Z;n>100kQ
Iy
C1
[ R . gl
AF. terminal i
]
|
| R2
mixer i 10kQ
|
|
| 0
|

O—-
% 06009

Circuit used to measure a.f. performance

1) The current I should be approximately 35 pA with the Gunn device disconnected and
approximately 42 pA with the Gunn device operational and the antenna operating into
free space.

2) The impedance of the coupling capacitor should be low compared with Zin-

ol I




CL8960

100 7270842

50\

20

output voltage into 10k load (uV)

0
10 20 50 100

Minimum output for 2 man target target range (m)

voea [

Horizontal [sCLJo]

Polar diagram for antenna supplied

g0t




CL8960

MOUNTING

For optimum signal to noise ratio it is recommended that the module and antenna are
mounted, using M4 screws, to a 1,6 mm thick metal plate with aperture dimensions as
shown on page 7.

In this configuration, the metal plate forms the front panel of the equipment, and the
antenna radiates into free space. If the equipment housing is all metal, any back
radiation will be completely contained. Alternatively a metal based adhesive tape may be
used to seal the joint between antenna and mounting plate.

The total mixer bias under the optimum operating conditions is approximately 42 pA.
(35 pA d.c. bias + 7 pA from-19 dBm of coupled 1. 0. power.)

If, however, for environmental reasons, it is considered desirable to cover the antenna
aperture, then it is recommended that a thin plastic meterial (approximately 0, 25 mm
thick) is fixed to the metal plate with adhesive.

In this case, the 1. 0. power coupled to the mixer will be 11 dBm, and the total mixer
bias current will now be approximately 60 pA.

Increase in 1. 0. power will, in general, give rise to an increase in a.f. output voltage for
a given target, but this will be accompanied by a degradation in signal to noise ratio.
For -11 dBm of 1. 0. power, the degradation in signal to noise ratio should be acceptable
for most applications. '

However, further increase in the level of coupled 1.0. power, arising from the use of

thick or microwave reflective covering materials, will:

a. continue to increase the a.f. power output voitage from the mixer but,at the same time,
degrade the signal to noise ratio. Note that the increase in a.f. output voltage will not
be the same for each module.

b. present a mismatch to the Gunn oscillator which may impair the switching and running
performance and may "pull" the frequency outside the allocated operating frequency
band.

The following table compares the 1.0. coupling level obtained for different covering
materials at the antenna.

L.O. coupling Mixer total bias Antenna covering
(dBm) (HA) material

- 35 (d.c. only) -

-19 42 No covering

-15 50 1 to 2 cm expanded
polythene or
polystyrene

-11 61 0, 25 mm Cobex plastic

-6 70 0,5 mm Cobex plastic

Cobex is a product of British Industrial Plastics.

6 ‘ l I [ Navamhor 1074



CL8960

_— '‘Cobex' plastic sheet
(or equivalent)

AF. -E +7V /
Cq 13 M4 screw

1 Aluminium panel
//1,6 mm (16 s.w.g.)

2 holes
dritl @4,2-CSK @7

'Cobex' 0,25mm sheet

D6012A

L I






CL8963

X-BAND DOPPLER RADAR MODULE

Fixed frequency Gunn oscillator and mixer cavity for operation in the X-band (approx.

3 cm wavelength) intended for use in all forms of Doppler radar systems.

QUICK REFERENCE DATA

Frequency 10,525 GHz

Output power at supply voltage =7V 8 mw

Output voltage for an input power

100 dB down on output power
ar Signaltnolse o 4p 40 W
noise

Supply voltage, d.c. 7 VvV
OPERATING CONDITIONS
Supply voltage 2) 7,0+0,1 V
Supply current 3) 140 mA
D.C. mixer bias current

(into a.f. terminal with respect to earth) 30 to 50 pA
A.F. load see page 4 10 k@
CHARACTERISTICS at 25 0C
Centre frequency : 10,525 GHz
Output voltage for an input power 100 dB down on output power

atiiﬂii;——-:—()i—sﬁ =18 dB 1), 4), page S - ;8 tx
Output power at supply voltage =7 V 8 mwW
Frequency, fixed : igggg ggz
Frequency temperature coefficient < :8% ngE
Frequency pushing 4 MHzN
Second harmonic ~35 dBm
Diode current 3) < igg m
Polar diagram see page 5

Notes see page 3.
Data based on pre-production devices.

| I



CL8963

LIMITING VALUES (Absolute max. rating system)

Supply voltage, d.c. max. 7,5 V
transient, Timp =max. 1 ms max. 9,0 V
Temperature, storage min. 10 °C
P ’ & max. +70 ©C
operatin min, 0 °c
P g max. +40 ©0C
DIMENSIONS AND CONNECTIONS Dimensions in mm
61

2o
P
==

2 holes 94,2/4,0
51,5/ 51,0 centres

40 2 max pe—25

. 46
% 7V 3
. . _5.7 26,8
. : : i 12,3
- - ———
F10-=+=-101
| | |
1 I I f
! Antenna . 12,3
| | | {
T T T
Recommended
screws-Mé D6007A

Soldering: The use of low melting point solder is recommended.

2 l' || NAvramalemas 1OTL



CL8963

OPERATING NOTES

1y A return signal 100 dB down on radiated power will be achieved from a man target of
radar cross-section 1 m2 at a range of 15 m, when operating with the antenna supplied
(antenna gain is 5 dB typ.).
signal + noise
noise
acceptable if the environment in which the system operates is stable, i.e., free from
extraneous moving or vibrating objects. For example, 110 dB path loss is obtained
from a man target of radar cross-section 1 m?2 at a range of 25 m and the
signal + noise
noise

Extended range may be obtained for a reduced and this may be

is reduced to 15 dB with an output voltage of 16 pV min.

Alternatively, the range may be increased by an increase in target radar cross-
section or by the use of a high gain antenna. The performance may then be calculated
from the radar range equation. Further related information may be obtained on
application to the supplier.

2) It is essential that the earth terminal is used as the common return for the Gunn
voltage (+7 V) and the d.c. bias applied to the a.f. terminal.

3) The Gunn effect device has a voltage/current characteristic as shown on page 4.
The power supply should have a low source impedance and be capable of supplying up
to 250 mA at approximately 3 V during the switch-on phase.

4) Noise measured in a 1 Hz to 1 kHz bandwidth.
5) The Gunn device will be damaged if the supply is reversed.

6) The mixer diode will be damaged by forward current in excess of 10 mA. The module
is supplied with a shorting strap connected between the mixer a.f. and earth terminals.
The mixer 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
main supplies and that the shorting strap is not removed until all wiring has been
completed.

7y The above conditions apply when operated into the antenna supplied with the CL8963
module,

8) A 10 nF capacitor should be connected across and close to the +7 V and earth
terminals to suppress parasitic oscillations in the power supply.

9 Signal + noise

noise
unsuitable construction. Page 6 describes the preferred arrangement.

performance may be degraded if the antenna is covered by a radome of

7' 1]



CL8963

Current 06008
(mA)

I max 250

Max 165+ —f——|—— — —— \ ———= Max curve

7 Voltage (V)

X

Gunn device characteristic

+7V
R1
100kQ Bandwidth 1Hz to 1kHz
Zin>100kQ
C1
e — Il
I

1

R2
10kQ

|
|
mixer I
|
|
H

4 D6009

Circuit used to measure a.f. performance

l) The current Iy, should be approximately 35 pA with the Gunn device disconnected and
approximately 42 pA with the Gunn device operational and the antenna operating into
free space.

2) The coupling capacitor should have a small impedance compared with Ziy.

| |



CL8963

100 7270842

50\

20

output voltage into 10k load (pV)

10
\
\
5
\
\
2
Minimum output for a man target
0
10 20 50 100

target range (m)

Vertical
5

Horizontal [o[T]e]

Polar diagram for antenna supplied

oson




CL8963

MOUNTING

For optimum signal to noise ratio, it is recommended that the module and antenna are
mounted, using M4 screws, to a 1,6 mm thick metal plate with aperture dimensions as
shown on page 7.

In this configuration, the metal plate forms the front panel of the equipment, and the
antenna radiates into free space. If the equipment housing is all metal, anyback radiation
will be totally contained. Alternatively a metal based adhesive tape may be used to seal
the joint between and mounting plate.

The total mixer bias under the optimum operating conditions is approximately 42 pA.
(35 pA d.c. bias+ 7V from —19 dBm of coupled 1. 0. power.)

If, however, for environmental reasons, it is considered desirable to cover the antenna
aperture, then it is recommended that a thin plastic material (approximately 0,25 mm
thick) is fixed to the metal plate with adhesive. A suitable plastic material is detailed
on page 7.

In this case, the 1. 0. power coupled to the mixer will be —11 dBm, and the total mixer
bias current will now be approximately 60 pA.

The increase in 1. 0. power will, in general, give rise to an increase in a.f. output voltage
for a given target, but this will be accompanied by a degradation in signal to noise ratio.
For -11 dBm of l.o. power, the degradation in signal to noise ratio should be acceptable
for most applications.

However, further increase in the level of coupled 1.0. power, arising from the use of
thick or microwave reflective covering materials, will:

a. continue to increase the a.f. output voltage from the mixer but, at the same time,
degrade the signal to noise ratio. Note that the increase in a.f. output voltage will
not be the same for each module.

b. present a mismatch to the Gunn oscillator which may impair the switching and running
performance and may 'pull’ the frequency outside the allocated operating frequency
band.

The following table compares the 1. 0. coupling level obtained for different covering
materials at the antenna.

L.O. coupling Mixer total bias Antenna covering
(dBm) (pA) material
- 35 (d.c. only) -

-19 42 No covering

-15 50 1to 2 cm expanded
polythene or
polystyrene

-11 61 0,25 mm Cobex plastic

-6 70 0,5 mm Cobex plastic

Cobex is a product of British Industrial Plastics.




CL8963

‘Cobex' plastic sheet
/ (or equivalent)

M4 screw

—~ Aluminium panel
L6mm (16 s.w.g.)

[_‘_“—“”____“— I 2 noles
3 drill @4,2-CSK @7

‘Cobex' 0,25 mm sheet

D6012A







DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available MACOTQQ
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production MACO1OS

MICROWAVE ANTENNA

The MACO102 is a general purpose X-band antenna with SMA socket, for use with 50 © coaxial
cables provided with a 50 §2 plug. The MACO0103 is fitted with an SMA plug for use with 50 £ socket.

CHARACTERISTICS

Frequency range 9to 10 GHz
Gain at 9,35 GHz 12to 13 dB
Beam angle, both planes, 3 dB at 9,356 GHz 30 deg

VSWR ) max. 1,2
MECHANICAL DATA Dimensions in mm

Conical body made in polypropylene

Mass 35 g nominal

—ﬂ¢9 _,Vg o

m
@13

|
|
|
|
|
i
1

e
| Zf? 22 Fe=y 12
i _!—Eq Y
vy l{ ‘ | |
| |
4XM25. a—22 - 95 XM 2,5 e 22w 12,45

217 ]@] —
, PN
L,17 _e  VZ 722414 L—17J VZ 722415

MACO102. MAC0103.
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Data based on pre-production devices MDXOSQO

X-BAND DOPPLER RADAR MODULE

The MDX0520 is a compact oscillator/detector type Doppler radar module comprising a cavity
stabilized Gunn-oscillator as transmitter, a diode mixer, and a planar transmitter and receiver antenna;
it is intended for use in motion detectors. (Application information on request.)

The oscillator, the diode mixer and antenna are one unit.

QUICK REFERENCE DATA

Frequency 9,350 GHz
Detection range (human target) ~ 15 m
Antenna beam angle

horizontal ~ 50 deg

vertical ~ 30 deg
Supply voltage, d.c. 105t0 14,0 V
Dimensions 70 diax 25 mm
Mass ~ 80 g
CHARACTERISTICS AND LIMITING VALUES
Detection range (human target); see page 3 ~ 15 m*
Antenna beam angle (-3 dB)

horizontal ~ 50 deg

vertical ~ 30 deg
Antenna gain ~ 9 dB
Operating frequency 9,350 GHz**
Temperature coefficient of frequency -0,5 MHz/K
Radiated power ~ 10 mW
Second harmonic radiated power <102 mw

* For detection of a human target (target gain 40 dB, or radar cross-section 1 m?). Noise voltage
(5 to 100 Hz) < 3 uV. The range depends on the electrical characteristics of the low frequency

** Other frequencies in the X-band on request.

amplifier and the signal processing system connected to the unit.
w (October 1977



MDX0520

CHARACTERISTICS AND LIMITING VALUES (continued)
Power supply requirements
Caution: Negative to case — reversal of polarity will destroy module

voltage d.c., operating max.
. min.
ripple voltage (peak-to-peak)

absolute maximum max.

current ~
Temperature max.
operating min.
max.
storage i min.

CONNECTIONS
Soldering terminals

14,0
10,5

15
150

+70
-30
+80
-30

The signal processing circuitry (or, at least, the signal amplifier) shall be connected directly to the

module.
MECHANICAL DATA Dimensions in mm
<= 30°
’_ for recessed head
output \{&/ screw M 25

voltage |
T
A ‘

\ @
\

+Vp

(e Jnav
LX) o
= /|5
QD)

\@/,/

- L
r : T ]
T H =
= B
7276718

* The instantaneous value of the supply voltage shall not be below 10,5 V.
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10 k2 (human target)

Output voltage across
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available M D x " 0 2 'l
for evaluation, It does not form part of our data handbook system and
does not necessarily imply that the device will go into production (D M OA 2")

MICROWAVE DOPPLER RADAR MODULE

The MDX1021 is an oscillator/detector type Doppler radar module operating in the X-band
(approximately 3 cm wavelength). It has been designed for slow-motion detection and its
main application is in intruder alarm systems. The module features a built-in self-
testing circuit that detects certain fault conditions such as improper functioning or
attempts to sabotage the module.

QUICK REFERENCE DATA
Detection range, adjustable (human target) Z1to 212 m
Velocity range 0,25 to 3,5 km/h
Antenna beam angle (horizontal and vertical) = 150 deg
Supply voltage, d.c. 12 A%
Overall dimensions max. 195 x 180 x 162 mm
Mass = 2 kg
DESCRIPTION

The MDX1021 contains a special waveguide cavity Gunn oscillator and a Schottky diode
mixer cavity (twin cavity module). Both use the same antenna, which forms an integral part
of the cavities. Microwave energy is transmitted and received via this antenna. When the
transmitted energy is reflected by a moving object the frequency will be changed due to

the Doppler effect. In the receiving part of the module only those signals are amplified
and processed that differ in frequency from that of the radiated frequency.

When Doppler signals of sufficient strength (e.g. from intruders) are detected, a positive
security relay is operated - normally closed relay contacts are opened - and an alarm

can be initiated via these contacts.

A separate built-in self-testing circuit continuously checks the proper functioning of both
transmitter and receiver. When the module is at fault this will result in the operation of

a relay with normally closed contacts that can be incorporated in a monitoring circuit.
Furthermore, when an attempt is made to sabotage the module by placing a metal screen
in front of the antenna to make the MDX1021 "blind" the same relay is operated to indicate
that the module is not functioning properly.

In the module and in the wall bracket three normally closed microswitches protect the
module against tampering.

The only adjustment to be made after mounting the module is the setting of the range by
means of a variable potentiometer, situated behind a microswitch-protected panel.

N Lo 1amz H “ 1



MDX1021

To avoid unnecessary alarms the MDX1021 has three circuits:
-1 A low-pass filter to ensure that only slow movements are detected, and interference
signals with frequencies of 100 Hz and higher are suppressed.

-2 An A.G.C.: Automatic Gain Control.
A circuit in the amplifier section ensures that-repetitive interference signals will be
" inversely and proportionally amplified so that only those Doppler signals will lead to
an alarm whose nature and level differ from repetitive interference signals. As soon
as the interference signals have disappeared the gain of the amplifier is progressively
restored to the originally set nominal value.

-3 A signal analyser.
As soon as Doppler signals are received they are stored in a memory. After approxi-
mately one second they are compared with the output signals of the amplifier. If these
are still present the alarm circuit is triggered.

CHARACTERISTICS AND LIMITING VALUES

Detection range, adjustable (human target) 21 toz12 m
Antenna beam angle (horizontal and vertical) = 150 deg
Operating frequency ‘ 10,670  GHz 1)
Radiated power (Gunn diode) 15 mw
Second harmonic radiation > =20 dBm
Amplifier gain = 50000
Amplifier pass-band (-6 dB points) 5 to 70 Hz
Power supply requirements
Voltage, d.c. nom. 12 \%
min. 1m v
max. 15 Vv
Ripple voltage (peak-to-peak) ‘ max. 50 mV
Current nom. 180 mA
= 250 mA

1) Modules with operating frequencies of 9, 350 GHz or 9,900 GHz can be supplied.

2 1 | Octahar 1074



MDX1021

Output terminals:

Alarm
Self-test circuit
Tamper

Temperature range
Overall dimensions

Mass

CONNECTIONS

alarm

self—test{

relay 1 max. 200 mA
relay ) max. 200V
microswitches max. 10 VA
-10 to +55 °C
max. 195 x 180 x 162 mm
= 2 kg
p—
—| {@®e]10
t
amper{ 06 gl
; 8 |
1
—1—198] 7 |
— @0 6]
—| Io9] s |
—+—o0| & |
+————1-—— 3
12V
—1—f@0] 2|
not connected ] 1 |
e 7276033
microwave

to supply and
alarm unit

module

* Terminals 6 and 7 "normally closed" with power on.

1y To protect the relay contacts:

a) for inductive d.c. load (relay) connect a diode (BYX36/400 or equivalent)
across the load coil (cathode connected to +supply):
b) for a.c. load connect a 0, 1 pF (400 V) capacitor across the load.

Antnhar 1074 | ‘
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MECHANICAL DATA Dimensions in mm

- 180 ——————

o > optional «— 195 — 5
95 cable entry

b

162

T 7276032
x~ ° N
—\.120\ \l ~20°

122 la——120——»

cable entry
slot

template

< 4] > 7276031

l ! Octoher 107/
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples made available MDX1033 (DOP23)

for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

MICROWAVE DOPPLER RADAR MODULE

The MDX1033 is an oscillator/detector type Doppler radar module operating in the X-band
(approximately 3 cm wavelength). It has been designed for slow-motion detection (0,25 to 4 km/h)
and its main application is in automatic door openers.

The module is built in a sturdy, drip-proof housing, with a mounting bracket which can be orientated.

QUICK REFERENCE DATA

Detection range, adjustable (human target) <1 to = 12 m
Velocity range 025 to 4  km/h
Antenna beam angle (horizontal and vertical) at maximum gain ~ 150 deg
Supply voltage, d.c. 12 Vv
Overall dimensions max 195x 180 x 162 mm
Mass ~ 2 kg
DESCRIPTION

The MDX 1033 contains a special twin cavity with separate Gunn oscillator and Schottky diode mixer
cavity, and an integral common antenna. When the transmitted microwave energy is reflected by a
moving object the frequency will be changed due to the Doppler effect. In the mixer this frequency
shift is detected. The ""difference frequency signal” is amplified and filtered to avoid parasitic
operation of the positive security output relay (in case of failure the contacts are closed).

The only adjustment to be made is the setting of the range by means of a potentiometer situated
behind a small front panel. Operation is monitored by a small LED indicator (“on"’ during standby).

The electronic subassembly is separately available. Please ask your supplier.

April 1977 1



MDX1033

CHARACTERISTICS AND LIMITING VALUES

Detection range, adjustable (human target)

Antenna beam angle (horizontal and vertical) at maximum gain

Operating frequency

Radiated power (Gunn diode)

Second harmonic radiation

Amplifier pass band

Power supply requirements

Voltage, d.c.

Ripple voltage, peak to peak

Current

Output relay
Switched power
Switched voltage
Switched current

Overall dimensions
Mass

CONNECTIONS

terminal

10
9

—\M(A)AO‘IOU\ICO

colour

yellow
blue
green
white
grey
red
black

/

connection

normally closed
normally open
common

+12v

mass

<Tto =12
~ 150
10670
15
< -20
5 to 80
nom 12
min 1
max 15
max 30
nom 180
max 220
S.P.D.T. (form C)
max 550
max
max

max 195 x 180 x 162

~

function

} output relay

} supply

T Other frequencies such as 9350 MHz and 9900 MHz can be supplied.

April 1977
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MDX1033

Microwave Doppler radar module

INSTALLATION AND POSITIONING
All connections are hidden inside the mounting bracket and accessible after taking off its front cover.

Direction setting

a) Elevation (in steps of 10°)
The elevation is set by means of the hinge in the mounting bracket. The hinge can be unlocked
and locked in position with the screw in it (use no.5 Allen key).

b) Azimuth (in steps of 10°)
The housing may be turned around the vertical axis. The locking screw is accessible after
removing the bottom plate of the mounting bracket.

Position the module so that the lobe of the radiation pattern (see below) skims the door to be
opened.

Range setting (see radiation pattern below)

The range (= gain) setting potentiometer is accessible after removing the small front panel of the
module.

After switching on the power, set the range (gain) at minimum by turning the potentiometer
clockwise and allow a few minutes for the detector to become active: LED indicator lights up
(in absence of moving bodies at close range). Any detection of movement within the set range
activates the output relay (hold position maintained for about 1 s) and de-activates the LED
indicator. |f necessary increase the range (gain) by turning the potentiometer anti-clockwise.
Do not set the gain higher than strictly necessary to avoid unwanted activation: the range is a
function of the cross-section of the moving body. Microwave radiation can "see” through thin
walls as well as being reflected by thicker walls or metal surfaces.

Note that the beam width is reduced with lower gain.

The complete electronic subassembly can be removed from the housing for servicing without
affecting the direction setting. Unscrew the 4 corner screws in the front panel, take out the
subassembly and disconnect the internal connector.

max. gain = max. range

5
0 5 10 B m
5

7275247

Radiation pattern
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MECHANICAL DATA

- 180

<+« 95 —»

e

Dimensions in mm

optional
cable entry

-~ 195

)

162

[~

! 2120°

22— 120 —»

<

7276032

~~

20 !4—

cable entry
slot

template

7276031
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

MMX0109

BALANCED MIXER

Balanced mixer in microstrip technique with integrated Schottky-barrier diodes intended for transform-
ation of signals from the X-band to intermediate frequencies up to 2 GHz, e.g. TV converter band VI

to band 1V/V.

OPERATING CONDITIONS AND CHARACTERISTICS (at 25 ©C)
Signal frequency range

Oscillator frequency

Local oscillator power

Noise figure, measured with broad-band amplifier
with a noise contribution of 1,5 dB; i.f. frequency 70 MHz

Conversion loss
min.
L.O. isolation 15

VSWR (with respect to 50 £2)
at the signal input terminal
at the oscillator input terminal

LIMITING VALUES (Absolute maximum rating system)
Input power at signai terminal

Input power at oscillator terminal

Ambient temperature

* Other frequency ranges within the X-band on request.

11

Ato 12,2 GHz*

11,33 t0 11,41 GHz

6 mW

8 dB
4 dB

dB

max. 100 mW
max. 100 mW
max. 75 OC

February 1978
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MECHANICAL DATA Dimensions in mm
Terminals SMA 50

] —

b 267 — |
l "} | 4xM25x8

Pl BT T
o L2 | B

input [
56,5 T T T — 494 +—-—F

) 37,15T if N

155  |ja— 10 16,5 e—

42 VZ 722404.A

maging the imixer and without signiticant changes in

The SHF inputs may be interchanged without da
e based on the connections indicated in the drawing.

performance. The values given in these data ar

February 1978



DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

MMXO0111

BALANCED MIXER

Balanced mixer in microstrip technique with integrated Schottky-barrier diodes, intended for transform-
ation of signals from the X-band to intermediate frequencies of 10 to 70 MHz.

OPERATING CONDITIONS AND CHARACTERISTICS (at 25 °C)
Signal frequency range
Oscillator frequency
Intermediate frequency
Local oscillator power
min.

Noise figure, measured with broad-band amplifier with

a noise contribution of 1,5 dB; i.f. frequency 30 and 70 MHz

Conversion loss
L.0. isolation 15

VSWR (with respect to 50 )
at the signal input terminal
at the oscillator input terminal

LIMITING VALUES (Absolute maximum rating system)
Input power at signal terminal

Input power at oscillator terminal

Ambient temperature

* Other frequency ranges within the X-band on request.

typ.

8,5t09,6 GHz*
8,4t09,7 GHz
10t0 70 MHz
10 mWw
max.

6,5 dB
dB

max. 3
max. 3

max. 100 mW
max. 100 mW
max. 75 OC

February 1978
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MMXO111

MECHANICAL DATA
Terminals SMA 50

|

[

56,5

input |

oscillator
input

34—
!‘7‘*‘ 267 | 4xM25x8

N EGE

r‘f_‘

Dimensions in mm

—t 494

@ﬁi»j 10 16,5 fa—

VZ 722404.A

The SHF inputs may be interchanged without damaging the mixer and without significant changes in
performance. The values given in these data are based on the connections indicated in the drawing.

February 1978



DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available MMXO112
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

BROAD-BAND BALANCED MIXER

Broad-band balanced mixer in microstrip and microslot technique with integrated Schottky-barrier
diodes intended for transformation of signals from the X-band to the intermediate frequencies from
10 to 70 MHz. :

OPERATING CONDITIONS AND CHARACTERISTICS (at 25 °C)

Signal frequency range 8,13 t0 12,47 GHz
Oscillator frequency 8,2to 12,4 GHz
Intermediate frequency 10to 70 MHz
Local oscillator power 8 mwW
’ typ. max.

Noise figure* 8,6 10 dB
VSWR (with respect to 50 )

at the signal input terminal 2 3

at the oscillator input terminal 2 3

LIMITING VALUES (Absolute maximum rating system)

Input power signal terminal max. 100 mW
Input power oscillator terminal max. 100 mw
Ambient temperature max. 75 OC

MECHANICAL DATA
Terminals: SMA 50 Q) female

* Measured with an i.f. amplifier with a noise contribution of 1,8 dB.

W (February 1978
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MECHANICAL DATA (continued) Dimensions in mm

o
T 1%y °

4xM25x8

|

1 w4l |
56,5 | 267

jLﬁut@ {.@ufﬁut ﬁ@
e | || e

13 — 10 *6,5 [=—
34,6 — VZ 722405.A

—_— 42 —

The SHF inputs may be interchanged without damaging the mixer and without significant changes in
performance. The values given in these data are based on the connections indicated in the drawing.

February 1978 .
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GENERAL

ISOLATORS AND CIRCULATORS

INTRODUCTION

Only a brief general description of isolators and circulators is given here: those readers seeking fuller
information are referred to our Application Book “/sofators and Circulators’.

Isolators

An isolator is a passive non-reciprocal device which permits microwave energy to pass through it in one
direction whiist absorbing energy in the reverse direction. In the forward direction, that is the direction
in which the energy is passed, the insertion loss is usually 0,3 to 0,5 dB in the frequency range for
which the isolator has been designed. In the opposite direction the isolation is normally 30 dB but

for certain applications isolation can be made as high as 55 to 60 dB.

In the field dispiacement type of isolator, which is described later, a ferrite bar is mounted in a wave-
guide and biased by a magnetic field. The non-reciprocal behaviour of this type of isolator is produced
by gyromagnetic effects which occur between the high frequency magnetic field and the electrons-in
the ferrite.

Circulators

A circulator is a passive non-reciprocal device with three or more ports. It contains a core of ferrite
material in which energy introduced into one port is transferred to an adjacent port, the other ports
being isolated.

Although circulators can be made with any number of ports, the most commonly used are 3-port and
4-port, the symbols for which are given in Figs 1 and 2.

IA
3
1 1 3
2 2
Fig. 1 Symbol for 3-port circulator. Fig. 2 Symbol for 4-port circulator.

Energy entering port 1 emerges from port 2; energy entering port 2 emerges from port 3, and so on in

tion an ideal circulator would have no Inccne but in practical

ovolic ardar In this dirastion of circula
iauion 1Gear CirCuiato V pracucai

cyclic order. In this direction of circu
constructions there are some losses.
In an ideal circulator no energy would flow in the direction opposite to the circulation direction. Again
in practice this isolation is in the order of 20 to 30 dB; in very narrow bands it is even higher. The non-
reciprocal behaviour of circulators is the result of gyromagnetic effects in the ferrite when this is biased
with a magnetic field.
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APPLICATIONS
Isolators

The main application of an isolator is to improve the behaviour of klystrons, magnetrons or travelling-
wave tubes by isolating the source from the load. The main factor is that an antenna or amplifier can-
not be matched ideally to the preceding function over the required frequency range, so that energy
would be reflected back into the tube and upset the frequency stability. The isolator will absorb this
reflected energy so that the tube is effectively protected from these disturbing influences.

The isolators are provided with adjusting screws that enable them to be matched so that the v.s.w.r. is
minimum over a certain frequency range. It is therefore possible to optimize the efficiency of wave-
guide runs by matching the isolator to minimum reflection. This means that long line effects can be
drastically reduced.

Circulators

The main application of circulators is the duplexing of systems for simultaneous transmission and
reception in low and medium-power telecommunication equipment; this is illustrated in Figs 3 and 4.

e
transmitter receiver
= NT
aerial
matched
load
(b)
L S (e S,
\\ ‘J 7269200
transmitter receiver
aerial 7269199
Fig. 3 Duplexing one receiver and Fig. 4 Duplexing of a number of transmitters (T)
one transmitter with (a) a 3-port and receivers (R).

circulator and (b) a 4-port.

The reasons that both 3-port and 4-port circulators are used are:

— a 3-port circulator usually has a wider bandwidth than a 4-port circulator;

— a4-port circulator (of which the fourth port is provided with a matched load, Fig. 3(b)), however,
does not require a very accurately matched receiver, so that a much simpler filter can be used on
the receiver input.

A 3-port circulator can also be used as an isolator by putting a matched load on one port; Fig. 5. The
characteristics of a circulator performing a decoupling function are superior to those of an isolator,
particularly at the lower frequencies. Decoupling can be increased by cascading circulators. Decoupling
and insertion loss are directly proportional to the number of circulators. For additional information
refer to our Application Book “/solators and Circulators’,

4
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Isolators and circulators GENERAL

(b) ) 7269198

Fig. 5 A 3-port circulator used as Fig. 6 Cascaded circulators (a) in H-configuration,
an isolator. (b) m-configuration.

CONSTRUCTION
Waveguide isolators

A field displacement isolator is shown in Fig. 7. The ferrite bar (1) can be seen inside the waveguide,
flanked by two sets of magnets (2) outside the waveguide. These magnets bias the ferrite bar. The ad-
justing screws (3) protruding into the waveguide are used to match the isolator for minimum voltage
standing wave ratio.

7250781

Fig. 7 Field displacement isolator.

Waveguide circulators

Three or four waveguides intersect at angles of 120° or 900 respectively in this type of circulator. A
4-port waveguide circulator of the junction type is shown in Fig. 8. A piece of ferrite (1) is located
between two magnets (2) exactly in the centre of the intersection. Posts (3) are placed in the wave-

guide to achieve a good match.
W (September 1977
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7250782

Fig. 8 Construction of a junction type waveguide circulator.

Coaxial circulators

A coaxial circulator of the junction type is shown in Fig. 9. Three copper strips (1) intersect at 1200 in
the centre of the circulator. The strips are mounted between two earth plates (2) to form a matched

high-frequency conductor. Two ferrite discs (3) and magnets (4) are mounted in the exact centre of the
circulator.

7250783.1

Fig. 9 Construction of a junction type coaxial circulator.
TERMS AND DEFINITIONS
Frequency range

This is the range within which the isolator or circulator meets the guaranteed specification. Outside
of this range the electrical properties deteriorate rapidly. Circulators, however, will not be damaged
if erroneously subjected to frequencies outside the range.
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isolators and circulators GENERAL

isolation
In an jsolator, isolation is the ratio of the input power to the output power in the reverse direction,
expressed in dB. The power measurements are made with matched source and matched load.

In a circulator, isolation is the ratio of the energy entering a port to the energy scattered into the
adjacent port in the reverse direction to normal circulation, expressed in dB. Measurements are made
with a matched source and all other ports correctly terminated. The isolation between ports 1 and 3,
013, is equal to ¢3_» and ag_1 (Fig. 1).

insertion loss

This is the attenuation which results from inciuding an isolator or circulator in the transmission system.
Insertion loss is the proportion of power lost between the ports of the device when energy is travelling
in the forward direction, expressed in dB. Measurements are made with the input and output matched.

Voltage standing wave ratio

The v.s.w.r. is the ratio of the maximum voltage to the minimum voltage along a lossless line. In cir-
culators the v.s.w.r. is measured with all unused ports terminated by a matched load. Coaxial circulators
are designed with a characteristic impedance of 50 ohms.

Maximum power
Under no circumstances should the maximum power value for isolators and circulators be exceeded.

In an isolator, the maximum power is the largest power that may be passed through it in the forward
direction into a load with a v.s.w.r, of 2.

in a circulator, the maximum power is the iargest power that it can handie at sea ievei and maximum
ambient temperature — and with cooling applied if specified in the data — when one port is terminated
with a mismatch having a v.s.w.r. of 2, and the next port is matched having a v.s.w.r. < 1,2,

The maximum power for coaxial circulators is the maximum continuous-wave power unless a maxi-
mum peak power is separately stated. These power levels should not be exceeded.

The peak power is the maximum peak sync power as defined by the CCIR signal standard. This value
is given for isolators and circulators at the v.h.f. and u.h.f. television frequencies. If this value is ex-
ceeded the isolator or circulator can be damaged by arcing in its internal transmission structure.

Peak power values are valid for one signal passage only.

Since the sound power Pg passes through the circulator twice in a signal-combining circulator, the
average power when Pg = 0,2Pgy s given by P~ 1,17Pg .

Under worst-case conditions, the peak power produced for the same signal is given by

PM =V Psync + 24/ Pg = Pgype (1+24/0,2)% = 3,6Pgync.

Temperature range

The ambient temperature range within which isolators and circulators function to specification.

(When necessary, special temperature compensation is built in for circulators.) Circulators still function
outside the temperature range but their electrical behaviour may be far outside the guaranteed specifi-
cations. However, no permanent damage can be expected unless a large temperature rise is caused by
excessive power handling.

The storage temperature of isolators may be from —40 to + 125 OC unless otherwise specified in the
data.

September 1977
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CAUTIONARY NOTES

1. lsolators and circulators have internal magnetic fields that are carefully adjusted for optimum
operation.

2. lIsolators and circulators are not to be subjected to strong external magnetic fields.

QUALITY GUARANTEE

Subject to the Conditions of Guarantee the Manufacturer guarantees the isolators/circulators supplied
to the purchaser to meet the specifications as published in the Manufacturer’s Data Handbook and to
be free from defects in material and workmanship.

Under this guarantee the Manufacturer will within one year after shipment to the original purchaser
repair or replace at the Manufacturer’s option, free of charge, any isolator/circulator proved by the
Manufacturer’s inspection to be thus defective.

STANDARD TEST SPECIFICATIONS
Initial measurements

These measurements have been carried out at room temperature and at the extreme temperatures, with
a power level not exceeding 10 mW.

Tropical test

This test has been carried out completely in accordance with |EC 68 test D, accelerated damp heat.
This test begins with the temperature at 55 + 2 OC and R.H. at 95 to 100% for a period of 16 hours,
followed by a period of 8 hours with the temperature at +25 ©C and R.H. 80 to 100% to complete the
24-hour cycle: the test consists of 6 uninterrupted cycles.

Vibration test

This test has been carried out completely in accordance with MIL-STD-202D, method 201A: frequency
range 10 to 55 to 10 Hz for 2 hours in each of the X, Y and Z directions, with a total excursion of
1,5 mm.

Thermal shock test

This test has been carried out completely in accordance with MIL-STD-202D, method 107C under
condition A: 5 cycles with extreme temperatures of —55 O©C and +85 ©C; duration of one cycle is
1 hour.

Mechanical shock test

This test has been carried out in accordance with MIL-STD-202D, method 213A under condition G:
peak value 100 g, duration 6 ms, and also with extreme peak values up to 800 g, duration approxi-
mately 1 ms for each device, referring to the results of the drop test.

Drop test

This test has been carried out in accordance with ISO 2248, part I1V: packaging complete, filled trans-
port packages, vertical impact.

R.F. power test

The devices have been tested in accordance with the definition of maximum power in the Data Hand-
book (v.s.w.r.= 2). The ambient temperature of 25 OC was increased to the maximum operating tem-
perature and the duration of the test was 1 hour for each device.

8
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Isolators and circulators GENERAL

Final measurements

On completion of the above tests final measurements were carried out at a temperature of +25 OC
and with a power level not exceeding 10 mW. The results of these tests should be within the guaran-
teed values.

Dimensions and visual appearance
These have been checked in accordance with the published data.

Note
On request, different tests and/or additional tests to those above can be carried out.

September 1977
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Section A

Section B

Section C

Section D

Section E

Section F

Section G

Section H

General section

Gunn, Impatt and noise diodes

BAT31

BXY50
BXY51
BXY52
BXY60

CONTENTS

CXY11A
CXY11B
CXY11C
CXY14A
CXY14B

Mixer and detector diodes

BAT10
BAT11
BAT39
BAT39A
BAT50

Backward diodes

AEY17
AEY29

Varactor diodes

BAY96
BXY27
BXY28
BXY29
BXY32

Gunn oscillators

CL8630
CL8630S

Sub-assemblies

ACX-01
CL7500
CL7520
CL8960

BAT50R
BAT51
BAT51R
BAT52
BAT52R

AEY29R
AEY31

BXY53
BXY54
BXY55
BXY56
BXY57

CL8632
CL8632S

CL8963

MAC0102
MACO0103
MDX0520

Circulators and isolators

2722 161 series
2722 162 series
2722 163 series

CXY14cC
CXY19
CXY19A
CXY19B
CXY21

BAT59
BAV22
BAV22R
BAV46
BAV75

AEY31A
AEY32

CAY10
CXY10
CXY12
CXY22A
CXY22B

CL8633
CL8633S

MDX1033
MMX0109
MMXO0111

BAVI6A
BAV96B
BAV96C
BAV96D
BAV97

1N5152
TN5153
1N5155
1N5157

CL8640R
CL8640T

BAW95D
BAW95E
BAWO5F
BAW95G




INDEX

INDEX OF TYPE NUMBERS

type no. section type no. section type no. section
ACX-01 G BAWI5F C CXY11A B
AEY17 D BAWI5G C CXY11B B
AEY29 D BAY96 E CXY11C B
AEY29R D BXY27 E CXY12 E
AEY31 D BXY28 E CXY14A B
AEY31A D BXY29 E CXY14B B
AEY32 D BXY32 E CXY14C B
BAT10 Cc BXY50 B CXY19 B
BAT11 Cc BXY51 B CXY19A B
BAT31 B BXY52 B CXY19B B
BAT39 C BXY53 E CXY21 B
BAT39A C BXY54 E CXY22A E
BAT50 C BXY55 E CXY22B E
BAT50R Cc BXY56 E MAC0102 G
BAT51 (o BXY57 E MACO0103 G
BAT51R C BXY60 B MDX0520 G
BAT52 C CAY10 E MDX1021 G
BAT52R C CL7500 G MDX1033 G
BAT59 Cc CL7520 G MMX0109 G
BAV22 Cc CL8630 F MMX0111 G
BAV22R C CL8630S F MMX0112 G
BAV46 C CL8632 F 1N5152 E
BAV75 C CL8632S F 1N5153 E
BAV96A C CL8633 F 1N5155 E
BAV96B [ CL8633S F 1N5157 E
BAV96C C CL8640R F 2722 161 H
BAV96D C CL8640T F 2722 162 H
BAV97 Cc CL8960 G 2722 163 H
BAW95D Cc CL8963 G
BAWSSE C CXY10 E

A = General E = Varactor diodes

B = Gunn, Impatt and noise diodes F = Gunn oscillators

C = Mixer and detector diodes G = Sub-assemblies

D = Backward diodes H = Circulators and isolators.

g



= A General section

== B  Gunn, Impatt and noise diodes

== C  Mixer and detector diodes

== D Backward diodes

== E Varactor diodes

F Gunn oscillators

== G Sub-assemblies

=== H  Circulators and isolators
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