























GENERAL SECTION A






GENERAL

MICROWAVE SEMICONDUCTORS
GENERAL EXPLANATORY NOTES

TYPE NOMENCLATURE

Microwave semiconductor devices are registered with Pro-Electron.

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

The first letter indicates the semiconductor material used:

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

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

—  backward diode

— r.f. transistor

—  power r.f. transistor

X — Tmm>»

—  multiplier diode such as varactor or step recovery diode

The third letter forms part of the serial number.

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

Subscripts for quantity symbols

A a anode terminal

BR breakdown

F,f forward

l,i input

J i junction

K, k cathode

0,0 open-circuit, output

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

2,2 impedance
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GENERAL

ELECTRICAL PARAMETERS

Resistance
Reactance
Impedance
Admittance
Conductance
Susceptance
Mututal inductance
Inductance
Capacitance
Frequency limits

Bandwidth

Noise factor

Symbols for microwave semiconductor devices

n efficiency

B bandwidth

Cq diode capacitance

Cj junction capacitance

Cmin diode capacitance at breakdown voltage
Co diode capacitance at zero bias

Cp parasitic (parallel) capacitance

G stray capacitance

Ciot total capacitance

f operating frequency

feo varactor diode cut-off frequency

| current

Idc bias current

i.f. intermediate frequency

Ig d.c. foward current

IFm peak forward current

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

Lg series inductance

M figure of merit

N¢ flicker noise

Ni¢ noise figure at intermediate frequency

Device

3 o ®© < N

f max.
f min.

AOf

Associated
circuit
R

OrFr 2 oo < N X

o0}
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Microwave semiconductors General Explanatory Notes

GENERAL

VBR
V(BRIR
VE

VR
V.S.W.I.
Zif

Zef

1/f

overall noise figure
noise temperature ratio
input r.f. power
output r.f. power

total power dissipated within the device
r.f. load resistance
spreading resistance
thermal resistance
current sensitivity
tangential sensitivity
ambient temperature

case temperature

heatsink temperature at device interface with device

junction temperature
storage temperature

pulse duration

storage time

transition time

voltage

breakdown voltage

reverse breakdown voltage
d.c. forward voltage

d.c. reverse voltage

voltage standing wave ratio
intermediate frequency impedance
radio frequency impedance
video impedance

flicker noise

M
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RATING SYSTEMS

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

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

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

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

Bogey electronic device. An electronic device whose characteristics nave the published nominal values
for the type. A bogey electronic device for any particular application can be obtained by considering
only those characteristics which are directly related to the application.

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

Note
Limiting conditions may be either maxima or minima.

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

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

ABSOLUTE MAXIMUM RATING SYSTEM

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

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

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

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

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

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

DESIGN CENTRE RATING SYSTEM

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

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

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

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

October 1977
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BAT31

SILICON AVALANCHE NOISE DIODE

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

finding, p.c.m. systems and noise modulators for electronic countermeasures.

It conforms to the environmental requirements of BS9300 where applicable and can be supplied to

NATO stock No. 5691-99-038-3893.
QUICK REFERENCE DATA

Frequency range <10 Hz to >18 GHz
Avalanche voltage min. 17 \")

max. 22 \Y
Recommended operating current range 0.5 to 40 mA
Broadband excess noise ratio (figs. 1 and 3) typ. 34 dB
This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS
MECHANICAL DATA Dimensions in mm <«—

Conforms to BS3934 SO-86 and to SOD-31

H 2.21
Hecetns';nk a—— 503 —*
02.08
¢1.60 1,98 i
1.52 ‘
B )
1.60
01.52
J ¥
A ? 1A
1.63 0.61 @3.10
2.36
— 2703 ™ 05770

Az concentricity tolerance = +0.13

.

Normal operation with reverse bias, i.e. heatsink end positive.
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BAT31

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

Storage temperature range Tstg —55 to +150
Mounting base temperature Tmb max. 80
Reverse current IR max. 40
Total power dissipation Piot max. 1.0

CHARACTERISTICS (Tpmp = 25 °C)

Broadband excess noise ratio (figs. 1 and 3) typ. 34
Reverse breakdown voltage at Ig =5 mA VBR(R) min. 17
Junction capacitance at VR =6 V, f = 1 MHz Cj min. 04

max. 08
Reverse currentat Vg =6 V IR max. 0.1
Reverse slope resistance at IR =40 mA, f = 1 kHz (note 1) Rsiope max. 60
R
R_1 atlg =1 mA and 40 mA, f = 1 kHz (note 1) max. 25

40
Stray capacitance Cs typ. 0.2
Series inductance Lg typ. 650
Notes
R1

1. R is the reverse slope resistance and
slope P R40

oC
oC
mA

pF
pH

is the ratio of the 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 of the space charge resistance Rg., the spreading resistance Rsp

and the ‘thermal resistance’ Ryy,, i.e.
Rsiope = Rsc + Rsp + Ry
where: R is approximately 10 §2 at 10 to 40 mA and 19 2 at 1 mA

Rsp is approximately 1 2

Rth is 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.
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Silicon avalanche noise diode BAT3t

APPLICATION INFORMATION

The device, as characterised, is operated in a 50 £ characteristic impedance measurement system. When
used as a noise source in an on-off mode, the device, when off, should appear to be 50 §2. Since it has a
large reflection coefficient when zero biased or biased just below avalanche breakdown, sufficient attenua-
tion is required to provide a reasonable match to 50 §2. For the broadest operating frequency range, an
attenuator of approximately 14 dB with a v.s.w.r. of <1.2:1 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 terminated circulator) which would reduce the
available excess noise by approximately 1 dB.

Temperature and excess noise relationship

Excess noise Noise temperature 1 Hz bandwidth 1 MHz bandwidth
dB oK dBm dBm
+100 2.9 x 10!? -74 -14
+90 29x 10'! -84 —-24
+80 29 x 10'° -94 -34
+70 29 x 10° —-104 —44
+60 29 x 108 —-114 —54
+50 29 x 107 —-124 —64
+40 2.9 x 108 -134 -74
+30 29 x 10° —~144 -84
+20 2.9 x 10 —-154 -94
+10 29x 103 -164 —104
0 2.9 x 10?2 —-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 k2 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.
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BAT31

1l

Excess noise ratio [ENR] (dB)

— Recommended bias
range for broadband
operation up to 12.4GHz
45—
a0l 1GHz \
\\
02(\\
(D
1.5 7NN
35/~ 2.0 \\\
26 \\
— N\
34
30+
40
5 7 8 9 10 124
25
L 1 J/ |/ /III/| /1/(4_1|1|1I 1 [
(OR | 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

@7mm

——I @3.05mm 'o——

NN NNNN

s,
.

.

S S/

q X

/ L2/, Noise diode
Fig.2

Device mounted in a 50 2 7 mm coaxial line

D7763

o 15mA noise diode bias
40
- Absolute error for 500
system impedance

38

36

34

32

10

Excess noise ratio [ENR] (dB)

D7764

Fig.3

Typical broadband noise performance for an avalanche carrent of 15 mA
with device mounted as shown in Fig.2
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BAT31
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Fig.4

Typical broadband noise density measured over a 1 kHz to 10 kHz bandwidth.
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BXYS0

SILICON IMPATT DIODE

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

QUICK REFERENCE DATA

Operating frequency f ' 8.0to 10 GHz
Output power, The =35 °C Pout typ. 600 mW
Operating current typ. 135 mA

Operating voltage typ. 91 \)

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

MECHANICAL DATA Dimensions in mm
Confroms to SOD-45

+ve
112 05477
o2.98
| __lo.66
A— ]0.36
1.80
2.1 o le— 1,50
max
A '
¢152 J— *
163 1.62
1.53
A—4 *~Heats)nk L

0.25max. % end
x L5°
chamfer: A = concentricity tolerance =013

-ve

rDevices may be selected to suit customers’ specific requirements I

I

| (August 1982



BXYS50

[

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Storage temperature range Tstg —55to +175 oc
Junction to heatsink temperature diff. Tj—Ths max. 165 oc
T 200 — T
Total power dissipation (note 1) Piot max, — > w
Rthjhs

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

CHARACTERISTICS (Tpg = 25 ©C)

min. typ. max.

Reverse breakdown voltage

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

VR=50V IR - - 10 HA
Total capacitance

V(BRJIR= -5V Ct - 09 - pF
TYPICAL OSCILLATOR PERFORMANCE
Operating current (note 2) - 136 - mA
Operating voltage — 91 - \)
Frequency (note 3) f 8.0 - 10 GHz
Output power (notes 2, 4, 5 and 6) Pout 500 600 — mW
Efficiency n - 5.0 - %
Notes
1. The maximum junction temperature is 200 ©C, therefore care must be taken to ensure that

Piot max. < M w,

Rth j-hs

where Pyt = Pin — Pout
Thg = temperature of heatsink at interface with device
Rth j-hs = thermal resistance from junction to heatsink in which device is clamped.

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

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

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

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

August 1982 ' (



Silicon Impatt diode BXY50

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

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

Split copper heatsink

e

Spacer

Fixed slug

L L 2
H

T —= To bias Tee
and r.f. load

j—
L SRS (500)

AN

P.T.FE. Movable slug
// insulation
Diode ossat

Coaxial test oscillator cavity

NN

w | August 1982
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0.8

0.6

0.4

0.2

054682/b

0SAXa

2 [3 6 8 10 12
DC. input power (W)

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




BXY51

SILICON IMPATT DIODE

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

QUICK REFERENCE DATA

It

Operating frequency f 10to 12 GHz
Output power, Tp,c =35 ©°C Pout typ. 450 mwW
Operating current typ. 120 mA
Operating voltage typ. 80 \Y
This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS —
MICROWAVE SEMICONDUCTORS

MECHANICAL DATA Dimensions in mm

Conforms to SOD-45

+ve
312 05477
* ?ra ’1 4
| o.66
A— 10.36
1.80
g2.1 -
max — 1.50
» '
162 __o : f
P53 1.62
1.583
A *~-Heatsink ‘
0 25max. —% end
x 4S° -
chamfer

A = concentricity tolerance =013

-ve

Devices may be selected to suit customers’ specific requirements.
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BXY51

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Storage temperature range Tstg —55 to +175 oC
Junction to heatsink temperature diff. T; —Ths max. 165 oc
L 200 - The
Total power dissipation (note 1) Piot max. ——— w
Rth j-hs

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

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

Reverse breakdown voltage

Ig=1.0mA V(BR)R 55 65 75 v
Reverse current
VR=45V IR - - 10 uA
Total capacitance
V(BR)R =5V (03 ¢ - 0.85 - pF
TYPICAL OSCILLATOR PERFORMANCE
Operating current (note 2) - 120 - mA
Operating voltage - 80 — \"
Frequency (note 3) f 10 - 12 GHz
Output power (notes 2,4,5 and 6) Pout 400 450 - mw
Efficiency n - 50 - %
Notes ‘
1. The maximum junction temperature is 200 ©C, therefore care must be taken to ensure that
200 - T
PtOt max. < —hS w,
thj-hs

where Pyot = Pin — Pout

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

3. The frequency is governed by the choice of cavity to which 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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BXY51

6. The heatsink end of the device should be held in a collet or equivalent clamping system to ensure
minimum thermal resistance in the path to the mounting base. This in turn must be coupled to an

adequate heatsink. Alternatively, direct soldering, using a low melting point solder, or an electrically

conductive single loaded epoxy, such as Epotek H40, may be used.

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

Split

copper heatsink
Spacer

/

Fixed slug

/IS s
|

‘? — To bias Tee
4 | - and rf. load
/ )/V// gz 2L (500)
. P.T.FE. Movable slug
7 insulation
Diode D5591

Coaxial test oscillator cavity
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Typical output power as a function of bias current
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BXY52

SILICON IMPATT DIODE

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

QUICK REFERENCE DATA

Operating frequency f 12to 14 GHz
Output power, Ths=35°C Pout typ. 370 mwW
Operating current typ. 120 mA

Operating voltage typ. 70 v

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

MECHANICAL DATA Dimensions in mm
Conforms to SOD-45

+ve
312 05477
| PR * )
! ]0.66
A—4 10.36
| 1.80
B2.1 e — 150
max
A |
162 __o e *
%153 1.62
1.53
A—+4 *~-Heatsink l
025max. _—%e end
x L5°

chamfer A = concentricity tolerance =+013

-ve

Devices may be selected to suit customers’ specific requirements.

I (August 1982



BXY52

RATINGS
Limiting values in accordance with the Absolute Maximum System (I1EC134)

Storage temperature range Tstg —55to +175 oC
Junction to heatsink temperature diff. Tj —Ths max. 165 oC
Total power dissipation (note 1) Ptot max. 200 —Ths w
Rth j-hs
THERMAL RESISTANCE
Thermal resistance from junction
to heatsink Rth j-hs max. 24 OC/W

CHARACTERISTICS (Thg = 25 ©C)

min. typ. max.

Reverse breakdown voltage

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

VR=40V IR - - 10 uA
Total capacitance

VIBR)R=—-5V Cr - 0.75 - pF
TYPICAL OSCILLATOR PERFORMANCE
Operating current (note 2) - 120 - mA
Operating voltage - 70 - \
Frequency (note 3) f 12 - 14 GHz
Output power (notes 2, 4, 5 and 6) Pout 300 370 -— mW
Efficiency n - 45 - %
Notes
1. The maximum junction temperature is 200 ©C, therefore care must be taken to ensure that

Piot max. < _2..00__1-15 w,

Rth j-hs

where P 51 = Pin — Pout

Ths = temperature of heatsink at interface with device

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

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

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

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

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

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

Split copper heatsink

/

Spacer

Fixed slug

Pz

—Ci L i — To bias Tee
bs<d and rf. load
777 PRI 777 (eon)

ZZ

P.IFE. Movable slug
/ insulation

Diode .

Coaxial test oscillator cavity
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Typical output power as a function of bias current
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BXY60

SILICON IMPATT DIODE

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

It conforms to the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operating frequency

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

6.0t0 8.0
750
125
120

GHz
mW
mA

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

MICROWAVE SEMICONDUCTORS

MECHANICAL DATA
Conforms to SOD-45

+ve
112 DS477
' LFRY: 'l )
| ]0.66
A— ]Q’aj
i 1.80
g2
rax — j>—— 1.50
A |
162 . ] 1
01 s3 1.62
1.53
A—4 *~Heatsink l
0.25max. e end

-ve

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

Dimensions in mm

i
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BXY60

RATINGS

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

Storage temperature range Tstg —55 to +175

Junction temperature Tj max. 200

Junction to heatsink temperature diff. Ti—Ths 165
. 200 — Ths

Total power dissipation (note 1) Ptot max. ————

Rth j-hs

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

CHARACTERISTICS (Tyg =25 °C)

Reverse breakdown voltage min. typ. max.
Ir=1.0mA V(BR)R 85 100 115
Reverse current .
VR=70V IR - - 10
Total capacitance
VBR)R=75V Cr - 097 -
TYPICAL OSCILLATOR PERFORMANCE
Operating current (note 2) - 126 -
Operating voltage - 120 —
Frequency (note 3) f 6.0 - 80
Output power (notes 2, 4, 5 and 6) Pout 650 750 —
Efficiency n - 50 -
Notes
1. The maximum junction temperature is 200 OC, therefore care must be taken to ensure that
Pior max. < 200 - Ths W,
Rth j-hs

where Pyt = Pin — Poyt
Ths = temperature of heatsink at interface with device

oc
oc
oc

oc/w

uA

pF

mA

GHz
mwW

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 wnich could cause burn-out. The bias circuit should be arranged to present a
high impedance at d.c. to v.h.f. frequencies. This will help to prevent oscillation in the bias circuit
and noisy operation. Particular care should be taken to minimise stray capacitances across the

diode. The maximum power supply requirements are 140 V and 180 mA.
The frequency is governed by the choice of cavity to which the device is coupled.

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

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

~
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Silicon Impatt diode BXY60

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

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

Split copper heatsink

Spacer
/ T Fixed slug
N
EEEE— 2 —= To bias Tee
and rf. load
\ AL (500)
N
/ ié ‘ P.T.FE. Movable slug
/ insulation
Diode 05891

Coaxial test oscillator cavity
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BXY60
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CXY1A
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 2ancapsulated in a standard microwave package and conforms to
the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

Operating frequency range f 8.0to 12 GHz
Operating voltage \ typ. 7.0 \%
Total power dissipation, T,,p, = 70 °C Ptot max. 1.0 w
Output power CXY11A Pout min. 5.0 mwW
CXY11B 10 mW
CXY11C 15 mW

Unless otherwise stated, data is applicable to all types.

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

MECHANICAL DATA Dimensions in mm
Conforms to SOD-31

Heatsink le—— 5°
end
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"_1.52—‘ 0™ [+ 3.00
la— %gg —» 05769

A= concentricity tolerance = +0.13

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

~
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CXY1A

CXY11B

CXY1C

RATINGS

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

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

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

CHARACTERISTICS (Tamp = 25 °C)

min. typ. max.

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

CXY1MA  Pout 5.0 8.0 — mW

CXY11B 10 12 - mw

CXY11C 15 20 - mwW
A.M. noise to output power ratio {note 4) —90 —100 - d8

Notes

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

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

3. The output power is normally measured in a coaxial cavity at 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 Py max.
ratings. :

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

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

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

Minimum output Test frequency (GHz)
power (mW) 8.5 9.5 10.5 11.5
5 CXY11A/8.5 CXY11A CXY11A/10.5 CXY11A/11.5
10 CXY11B/8.5 CXY11B CXY11B/10.5 CXY11B/11.56
15 CXY11C/8.5 CXY11C CXY11C/10.5 CXY11C/11.5
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CXY14A
CXY14B
CXY14C

GUNN EFFECT DEVICES

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

QUICK REFERENCE DATA

Operating frequency range f 12to0 18 GHz
Operating voltage \% typ. 7.0 \%
Total power dissipation, Ty, = 70 °C Piot max. 1.0 w
Output power CXY14A Pout min. 5.0 mwW
CXY14B 10 mW
CXY14C 15 mwW

Unless otherwise stated, data is applicable to all types.

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

MECHANICAL DATA Dimensions in mm
Conforms to SOD-31

Heatsink re—
end
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A= concentricity tolerance = +0,13

Devices may be selected to suit customers’ specific requirements.

I
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CXY14A

CXY14B

CXY14C

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC134)
— Storage temperature range ’ Tstg —55t0 +150 ©C
— Mounting base temperature range Tmb —40t0+70 ©C
— Operating voltage v max. 75 V

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

Total power dissipation, Tmp = 70 °C Ptot max. 10 W

CHARACTERISTICS (T 3mp = 25 °C)

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

Notes

1.

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

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 Pyqt max.
ratings.

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.

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

GUNN EFFECT DEVICE

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

QUICK REFERENCE DATA

Operating frequency range f 80to 12 GHz
Operating voltage (note 2) \Y 8.0to 12 \Y
Total power dissipation, T, = 70 °C Piot max. 6.0 w
Output power, f = 9.5 GHz Pout min. 100 mwW

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

MECHANICAL DATA Dimensions in mm
Conforms to SOD-31

Heatsink <——2~2‘ —
end 2.03

60 9198 i
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2.36 7
e— 2703 ™ 08772

A=z concentricity tolerance = +0.13

All dimensions in mm

Devices may be selected to suit customers’ specific
requirements.
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CXY19

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Storage temperature range Tstg —55 to +150 oc
Mounting base temperature range Tmb —40 to +70 ocC
Operating voltage (note 1) \" max. 12 \Y,
Operating voltage for less than 1 ms \Y max. 14 Y
Total power dissipation, T, = 70 °C Piot max. 6.0 w
CHARACTERISTICS (T4mp = 25 °C)

min. typ. max.
Bias current (notes 1 and 2) lde - 450 750 mA
Threshold current - — 1.0 A
Operating frequency (note 3) f 8.0 9.5 12 GHz
Output power (note 2) Pout 100 150 - mW
Notes
1. Bias must be applied in such a way that the mounting base (heatsink end) of the device is always

negative. Reversing the polarity may cause permanent damage. Care should be taken to protect
the device from transients.

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 P{y¢ max. ratings. The operating voltage
and corresponding current are quoted for this condition on a test record supplied with each device.

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

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

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

GUNN EFFECT DEVICE

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

the environmental requirements of BS9300 where applicable.

QUICK REFERENCE DATA

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

GHz

mwW

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

MICROWAVE SEMICONDUCTORS

MECHANICAL DATA
Conforms to SOD-31
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Devices may be selected to suit customers’ specific
requirements.

Dimensions in mm
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CXY19A

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Storage temperature range Tstq —55 to +150 oC
Mounting base temperature range Tmb —40 to +70 ocC
Operating voltage (note 1) Vv max. 12 Y
Operating voltage for less than 1 ms \% max. 14 v
Total power dissipation, T, = 70 °C Piot max. 6.0 w
CHARACTERISTICS (T 3.,p = 25 °C)

) min. typ. max.
Bias current (notes 1 and 2) ldc - 450 750 mA
Threshold current - - 1.0 A
Operating frequency (note 3) f 8.0 9.5 12 GHz
Output power (note 2) Pout 200 250 - mwW

Notes

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

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 frequehcy 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 clampling 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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CXY19B

GUNN EFFECT DEVICE

Gallium arsenide bulk effect n+ sandwich device employing the Gunn effect to produce c.w. osciflations
at microwave frequencies. Each device is encapsulated in a standard microwave package and conforms
to the environmental requirements of BS3300 where applicable.

QUICK REFERENCE DATA

Operating frequency range f 8.0t0 12 GHz
Operating voltage (note 2) \ 80to 12 \
Total power dissipation, T, = 70 °C Piot max. 7.5 w
Output power, f = 9.5 GHz Pout min. 300 mwW

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

MECHANICAL DATA Dimensions in mm
Conforms to SOD-31
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Devices may be selected to suit customers’ specific
requirements.
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CXY19B

iftl

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Storage temperature range Tstg —55 to +150 oc
Mounting base temperature range Tmb —-40 to +70 oC
Operating voltage (note 1) \Y max. 12 \%
Operating voltage for less than 1 ms \ max. 14 \%
Total power dissipation, Ty, = 70 °C Ptot max. 7.5 w
CHARACTERISTICS (Tmp = 25 °C)

min. typ. max.
Bias current (notes 1 and 2) lde - 650 950 mA
Threshold current - - 1.2 A
Operating frequency (note 3) f 8.0 9.5 12 GHz
QOutput power (note 2) Pout 300 325 - mw
Notes
1. Bias must be applied in such a way that the mounting base (heatsink end) of the device is always

negative. Reversing the polarity may cause permanent damage. Care should be taken to protect
the device from transients.

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

The power supply should be low impedance, voltage regulated and capable of supplying
approximately 1.5 times the normal current, 1o initiate oscillation.
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CXy21

GUNN EFFECT DEVICE

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

QUICK REFERENCE DATA

Operating frequency range f 8.0to 12 GHz
Operating voltage \ typ. 8.0 \
Total power dissipation, Ty, = 70 °C Piot max. 25 w
Output power, f = 9.5 GHz Pout typ. 50 mw

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

MECHANICAL DATA Dimensions in mm
| Conforms to SOD-31
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Az concentricity tolerance = +0.13

Devices may be selected te suit customers’ specific
requirements.
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CXy21

RATINGS i
Limiting values in accordance with the Absolute Maximum System (/EC134) :
Storage temperature range Tstg —55 to +150 oc
Mounting base temperature range Tmb —40 to +70 oc
Operating voltage (note 1) \" max. 10 \
Operating voltage for less than 1 ms v max. 12 Y
Total power dissipation, Ty, = 70 °C Ptot max. 25 w
CHARACTERISTICS (Tymp = 25 °C)

min. typ. max.
Bias current, V= 9.5 V ldc - 210 265 mA
Operating frequency (note 2) f 8.0 - 12 GHz
Output power (note 3) Pout 40 50 - mwW
Notes

1.

The heatsink end is positive. Bias must be applied in such a way that the mounting base (heatsink
end) of the device is always positive. Reversal of the polarity will cause permanent damage. Care
should be taken to protect the device from transients. An 11 V voltage regulator diode to shunt
the power supply is recommended for this purpose.

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

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

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

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

GUNN EFFECT DEVICES

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

QUICK REFERENCE DATA

Operating frequency range f 30 to 38 GH:
Operating voitage \ typ. 3.5 \
Operating current | typ. 0.8 A
Output power, f =34 GHz  CXY24A Pout min. 25 mW
CXY24B 50 mwW

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

MECHANICAL DATA . Dimensions in mm
Conforms to MO-75
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Devices may be selected to suit customers’ specific
requirements.
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CXY24A

CXY24B

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC134)
— Storage temperature range Tstg —55 to +150 oC
—_ Operational stud temperature (note 1) Tstud max. 70 ocC
— Transient supply voltage (note 2) max. 6.0 \Y%

Continuous supply voltage \ max. note 3

Input power (note 3) Pin max. 40 w

CHARACTERISTICS (Tymp, = 25 OC)

min. typ. max.

Operating voltage {notes 2 and 3) \ - 3.5 5.0 \Y%

Operating current (note 4) lde - 0.8 1.1 A

Threshold current - - 1.6 A

Operating frequency (note 5) f 30 34 38 GHz

Output power (note 6) CXY24A Pout 25 30 - mW

CXY24B 50 60 - mwW

Notes

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

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

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

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

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

Output power is normally measured in a waveguide cavity at a frequency of 34 GHz, at a voltage
not exceeding the maximum recommended supply voltage (note 2) and at a stud temperature of
250cC.
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BAS22 to 25
2-BAS22 to 25

MICROWAVE MIXER/DETECTOR DIODES

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

The production process ensures exceptionally uniform characteristics and very low parasitic
capacitance.

Matched pairs are available as 2-BAS22, 2-BAS23, 2-BAS24 and 2-BAS25. These are produced as
adjacent pairs on the wafer, to ensure very accurate matching.

QUICK REFERENCE DATA

Frequency range f 1t018 GHz
Noise figure Ng typ. 5.7 dB
Tangential sensitivity Sts typ. —565 dBm

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

MECHANICAL DATA Dimensions in um
Fig.1
825
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f 1% 7285447

(1) Identification
one notch = BAS22
two notches BAS23
three notches = BAS24
four notches = BAS25

The maximum lead pulfing forces should not exceed 20 mN

Nl
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BAS22 to 25
2-BAS22 to 25

i

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

Continuous reverse voltage BAS22 VR max. 35 V
BAS23t0o 25 VR max. 40 V

Non-repetitive peak forward current (t < 1s) IESM max. 150 mA

Storage temperature Tstg —65to +150 ©C

Junction temperature Tj max. 150 ©OC

Soldering temperature (tgq < 10's) Ted max. 230 ©cC

CHARACTERISTICS

Tamb =25°C BAS22 | BAS23 | BAS24 [BAS25
Reverse breakdown voltage V(BR)R > 3.5 4.0 4.0 40 V
IR = 10 uA
Forward voltage VE < 0.55 0.50 0.50 050 V
Ig=1mA
™ Total capacitance (note 1) C 0.08 0.12 0.16 0.24 pF
VR=0.5V;f=1MHz ot < 012 | 016 | 020 | 032 pF
Parasitic capacitance Cp typ. 0.03 0.04 0.05 0.07 pF
Series resistance rs typ. 12 8 6 45 Q
Lead inductance Lg typ. 0.1 0.1 0.1 0.1 nH
Frequency range f 1to0 18 GHz
Noise figure (note 2) No typ. 5.7 dB
Intermediate frequency impedance Zif 200 to 400 Q
Tangential sensitivity (note 3) Sts typ. -55 dBm
Notes

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

2. S.S.B. operation, measured at 9.375 GHz, local oscillator power 1 mW including Njf = 1.5 dB,
fif = 30 MHz.

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

2 September 1982 w ’



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

HANDLING INSTRUCTIONS

The beam lead diodes require careful and considerate handling during inspection, testing, and assembly
so that they will not be mechanically or electrically damaged. The diodes are very small.
Magnification is necessary to view them inside the shipp<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>