


QUALITY ASSURED

Our quality system focuses on the continuing high quality of our
components andthe best possible service for our customers. We have
athree-sided quality strategy: we apply a system of total quality control
and assurance; we operate customer-oriented dynamic improvement
programmes; and we promote a partnering relationship with our
customers and suppliers.

PRODUCT SAFETY

In striving for state-of-the-art perfection, we continuousiy improve
components and processes with respect to environmental demands.
Our components offer no hazard to the environment in normal use
when operated or stored within the limits specified in the data sheet.

Some components unavoidably contain substancesthat, if exposed by
accident or misuse, are potentially hazardous to health. Users of these
components are informed of the danger by warning notices in the data
sheets supporting the components. Where necessary the warning
notices also indicate safety precautions to be taken and disposal
instructions to be followed. Obviously users of these components, in
general the set-making industry, assume responsibility towards the
consumer with respectto safety matters and environmental demands.

All used or obsolete components should be disposed of according to
the regulations applying at the disposal location. Depending on the
location, electronic components are considered to be ‘chemical’,
'special’ or sometimes 'industrial' waste. Disposal as domestic waste is
usually not permitted.
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SELECTION BY FREQUENCY RANGE

SELECTION
GUIDE

frequency- max. type page
MHz w

range power

54 to 60 130 2722 162 07271 30
66 1072 130 2722 162 07281 30
68 to 150 40 2722 162 09002 24
72 to 73 20 2722 162 02913 26
73 to 74 20 2722 162 02732 26
745 to75,5 25 2722 162 05151 26
83 to 84 20 2722 162 02723 26
86,5 to087,5 20 2722 162 02862 26
88 to 108 50 2722 162 05991 30
88 to 108 300 2722 162 07021 30
96 to 146 50 2722 162 03332 30
96 to 146 50 2722 162 03342 30
100 to 101 20 2722 162 02943 26
100 to 163 75 2722 162 05881 30
100 to 163 300 2722 162 05891 30
132 to 178 40 2722 162 07141 30
138 to 141 25 2722 162 02903 26
138  to 141 110 2722 162 05002 26
140 to 260 40 2722 162 09012 24
1445 to 1475 20 2722 162 02953 26
146 to 174 110 2722 162 05755 26
1465 +25 110 2722 162 05142 26
16356 +2,6 110 2722 162 05202 26
153,5 to 156,5 20 2722 162 02963 26
156  to 157 20 2722 162 06003 26
1595 +2,6 110 2722 162 03832 26
160 to 178 500 2722 162 01871 36
160 to 178 500 2722 162 03641 36
160 to 178 1000 2722 162 01901 36
160 to 178 1000 2722 162 03681 36
1605 +2,6 110 2722 162 03842 26
161 to 162 15 2722 162 02993 26
166 +2,6 110 2722 162 05282 26
168 +2,6 110 2722 162 03852 26
170  to 230 100 2722 162 07005 36
173  to 204 500 2722 162 01861 36
173  to 204 500 2722 162 03631 36
173  to 204 1000 2722 162 03671 36
173  to 204 1000 2722 162 01891 36
173  to 204 1000 2722 162 05811 36
173  to 204 1500 2722 162 05971 36
176,5 to 183,56 20 2722 162 06893 26
190 to 220 100 2722 162 07012 36
195  to 205 1000 2722 162 05031 36
200 1o 230 500 2722 162 01851 36
200 to230 500 2722 162 03621 36
200 to 230 1000 2722 162 05821 36
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SELECTION

GUIDE

frequency- max. type page
MHz w

range power

200 to 230 1000 2722 162 05981 36
200 1o 230 1000 2722 162 01881 36
200 to 230 1000 2722 162 03661 36
200,5 to207,5 20 2722 162 06903 26
201 to 209 100 2722 162 06292 26
208,5 t0215,5 20 2722 162 06911 26
225 to 270 150 2722 162 01931 26
225 1o 270 150 2722 162 01932 26
225 10270 500 2722 162 03171 36
225 to 270 500 2722 162 03651 36
225 10 270 1000 2722 162 03691 36
225 10 270 1000 2722 162 03181 36
225 1o 400 50 2722 162 03722 30
225 to 400 50 2722 162 03732 30
225 10.400 200 2722 162 05782 30
230 to 470 40 2722 162 09022 24
270 10 330 60 2722 162 03421 26
270 to 330 150 2722 162 01941 26
330 to 400 60 2722 162 05091 26
330 to 400 150 2722 162 01951 26
400 to 470 20 2722 162 02712 32
400 to 470 100 2722 162 03411 32
400 1o 470 100 2722 162 05101 32
400 to 470 300 2722 162 01572 44
400 to 500 . 25 2722 162 09041 24
406 to 414 60 2722 162 02931 32
406 1o 470 100 2722 162 06161 32
433 10 435 2000 2722 162 03991 48
450 to 458 60 2722 162 02981 32
455  to 459 100 2722 162 06931 32
460 1o 468 60 2722 162 02857 32
462 to 468 100 2722 162 01555 32
470 1o 600 10 2722 162 02691 40
470 1o 600 10 2722 162 02671 40
470  to 600 50 2722 162 03871 40
470  to 600 100 2722 162 03961 40
470  to 600 100 2722 162 01551 40
470  to 600 300 2722 162 01582 44
470  to 600 400 2722 162 01632 44
470  to 600 500 2722 162 01121 46
470  to 600 500 2722 162 03221 46
470 1o 600 500 2722 162 03141 46
470 1o 600 700 2722 162 05371 46
470  to 600 2000 2722 162 01771 48
470  to 600 2000 2722 162 01261 48
470 to 600 2000 2722 162 03051 50
470  to 600 2000 2722 162 03001 50
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SELECTION

Circulators and isolators GUIDE
frequency- max. type page
MHz W
range power
470 to 610 200 2722 162 07651 40
470 to 610 150 2722 162 07411 40
510 to514 60 2722 162 02921 32
550 to 650 100 2722 162 01563 40
590 to 720 300 2722 162 01592 44
590 to 720 400 2722 162 01642 44
590 to720 500 2722 162 03241 46
590 to720 500 2722 162 03201 46
590 to 720 500 2722 162 01131 46
590 to720 700 2722 162 05381 46
590 to 720 2000 2722 162 01781 48
590 to720 2000 2722 162 01281 48
590 to720 2000 2722 162 03011 50
590 to720 2000 2722 162 03061 50
600 to 800 10 2722 162 02701 40
600 to 800 10 2722 162 02681 40
600 to 800 10 2722 162 02751 40
600 to 800 50 2722 162 03821 40
600 to 800 100 2722 162 01561 40
600 to 800 100 2722 162 03971 40
600 to 800 500 2722 162 03151 46
600 to 800 500 2722 162 03231 46
600 to 800 500 2722 162 03191 46
600 to 800 2000 2722 162 01791 48
600 to 800 2000 2722 162 01331 48
600 to 960 10 2722 162 05321 30
600 to 960 10 2722 162 06111 30
610 to 810 150 2722 162 07421 40
610 to 860 200 2722 162 07661 40
710 to 860 300 2722 162 01612 44
710 to 860 400 2722 162 01662 44
710  to 860 500 2722 162 01141 46
710 to 860 500 2722 162 03211 46
710 to 860 500 2722 162 03251 46
710  to 860 700 2722 162 05391 46
710 to 860 2000 2722 162 01801 48
710 to 860 2000 2722 162 01271 48
710 to 860 2000 2722 162 01981 50
710 to 860 2000 2722 162 03071 50
790  to 1000 10 2722 162 02741 40
790  to 1000 10 2722 162 02401 40
790 to 1000 50 2722 162 03811 40
790 to 1000 100 2722 162 03261 40
790  to 1000 100 2722 162 03263 40
790  to 1000 100 2722 162 03981 40
806 to 960 100 2722 162 06671 32
880 to 950 10 2722 162 07361 32
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SELECTION

GUIDE

frequency- max. type page
MHz wW

range power

930 to 965 60 2722 162 06841 32
935 to 960 35 2722 162 06962 32
935 to 960 60 2722 162 08801 32
960 to 1225 100 2722 162 03591 52
1200 to 1415 20 2722 162 08341 52
1215 to 1400 250 2722 162 07511 52
1230 to 1365 60 2722 162 08641 52
1350 to 1700 10 2722 162 05331 52
1350 to 2100 10 2722 162 06701 52
1350 to 2100 10 2722 162 05571 52
1427 to 1535 10 2722 162 02492 52
1427 to 1535 10 2722 162 03802 52
1470 to 1620 1 2722 162 02521 56
1470 to 1620 15 2722 162 02631 56
1590 to 1800 1 2722 162 02531 56
1590 to 1800 15 2722 162 02641 56
1626 to 1660 20 2722 162 07491 52
1630 to 1780 1 2722 162 06031 62
1680 to 1920 20 2722 162 03881 60
1680 to 1920 50 2722 162 03911 60
1700 to 2100 10 2722 162 05311 56
1700 to 2100 15 2722 162 02571 56
1700 to 2100 15 2722 162 02581 56
1700 to 2100 30 2722 162 05241 56
1700 to 2100 30 2722 162 05231 56
1700 to 2100 30 2722 162 05251 56
1700 to 2100 30 2722 162 04051 62
1700 to 2100 30 2722 162 04091 62
1700 to 2300 20 2722 162 02191 60
1700 to 2300 20 2722 162 02511 60
1700 to 2300 20 2722 162 03951 60
1700 to 2300 50 2722 162 03941 60
1700 to 2700 25 2722 162 07601 56
1760 to 1940 1 2722 162 02541 56
1760 to 1940 15 2722 162 02651 56
1805 to 1880 45 2722 162 07801 52
1815 to 1925 1 2722 162 06321 62
1880 to 2120 20 2722 162 03891 60
1880 to 2120 50 2722 162 03921 60
1890 to 1990 1 2722 162 06041 62
1890 to 2110 1 2722 162 02551 56
1890 to 2110 15 2722 162 02661 56
1900 to 2300 10 2722 162 05341 56
1900 to 2300 15 2722 162 02591 56
1900 to 2300 15 2722 162 02601 56
1900 to 2300 15 2722 162 05471 56
1900 to 2300 30 2722 162 05261 56
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Circulators and isolators

SELECTION
GUIDE

frequency-
MHz
range

type

page

1900 to 2300
1900 to 2300
1900 to 2300
2000 to 2700
2000 to 4000
2000 to 4000
2000 to 4000
2000 to 4000
2038,5 to 2108
2074 to 2184
2080 to 2320
2080 to 2320
2100 to 2500
2297,5 to 2367
2300 to 2700
2350 to 2400
2350 to 2400
2350 to 2400
2350 to 2400
2425 to 2475
2425 to 2475
2425 to 2475
2425 to 2475
2425 to 2475
2425 to 2475
2450 to 2850
3000 to 6000
3000 to 6000
3800 to 4200
3800 to 4200
4000 to 8000
4000 to 8000
4200 to 4400
4400 to 5000
4400 to 5000
5925 to 6425
5925 to 6425
5925 to 6425
6400 to 7100
6425 to 7125
6425 to 7125
7000 to 12400
7000 to 12400
7125 to 7750
7125 to 7750
7900 to 10400
8200 to 11200

2722 162 05271
2722 162 04101
2722 162 04061
2722 162 05411
2722 162 01501
2722 162 02091
2722 162 02101
2722 162 01491
2722 162 06051
2722 162 06331
2722 162 03901
2722 162 03931
2722 162 05351
2722 162 06061
2722 162 05361
2722 163 02091
2722 163 02081
2722 163 02024
2722 163 02025
2722 163 02061
2722 163 02071
2722 163 02005
2722 163 02004
2722 163 01021
2722 163 02121
2722 162 05401
2722 162 02071
2722 162 01511
2722 162 04031
2722 162 03431
2722 162 01811
2722 162 02111
2722 162 02471
2722 162 04041
2722 162 03441
2722 162 08421
2722 161 04003
2722 161 02212
2722 162 08461
2722 161 02312
2722 161 04052
2722 162 02122
2722 162 01822
2722 161 04062
2722 161 02322
2722 162 02231
2722 161 02071
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SELECTION

GUIDE

frequency- max. type page
MHz w

range power

8500 to 9600 1 2722 161 01221 74
8500 to 9600 1 2722 161 01222 74
8500 to 9600 5 2722 161 01361 74
8500 to 9600 10 2722 161 01211 74
8500 to 9600 10 2722 161 01261 74
8900 to 9600 5 2722 162 02501 68
10025 to 10325 1 2722 161 01531 74
12000 to 18000 5 2722 162 02221 68
12000 to 18000 5 2722 162 03301 68
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GENERAL

CIRCULATORS AND ISOLATORS

INTRODUCTION

This Data Handbook gives only a selection of circulators and isolators from our production line which,
we think, are of common interest and which shows our capability. Should you require other executions,
different connectors, different frequencies or any other data, please contact us.

Circulators and isolators are key elements in modern v.h.f., u.h.f. and microwave engineering. Their
fundamental property of non-reciprocity is capable of simplifying the construction and improving the
stability, efficiency and accuracy of radar, communication and testing systems, and
industrial heating applications.

The devices contain a core of ferrite material biased by a static magnetic field. This field orients the
electron spins within the ferrite to produce a gyromagnetic effect. The non-reciprocal behaviour occurs
when a r.f. signal, applied perpendicular to the biasing field, interacts with the precessing electrons

to set up a standing-wave pattern within the core.

CIRCULATORS

A circulator is a passive non-reciprocal device with three or more ports. 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 ones, the symbols for which
are given in Figs 1 and 2.

3 4
— -
2 2
Fig. 1 Symbol for 3-port circulator. Fig. 2 Symbol for 4-port circulator.

Energy entering into port 1 emerges from port 2; energy entering into port 2 emerges from port 3, and
so on in cyclic order.

ISOLATORS

An isolator is a passive non-reciprocal 2-port device which permits r.f. energy to pass through it in one
direction whilst absorbing energy in the reverse direction.

—

<

Fig. 3 Symbol for an isolator.

‘ (July 1994



GENERAL

TERMS AND DEFINITIONS
Frequency range
This is the range within which the circulator or isolator meets the guaranteed specification.

Isolation

In a circulator, isolation is the ratio, expressed in dB, of the power entering a port to the power
scattered into the adjacent port on the side opposed to the normal circulation (matched source and
the other ports correctly terminated).

In an isolator, isolation is the ratio, expressed in dB, of the input power to the output power for
signal injection in the reverse direction (matched source and load).

Insertion loss

The attenuation that results from including the device in the transmission system. It is given as a power
ratio, expressed in dB, which compares the situation before and after the insertion of a circulator/
isolator (matched source and the other ports correctly terminated).

Maximum power

In a circulator, the maximum power is the largest power it can handle at sea level and at maximum
ambient temperature when one port is terminated with a mismatch giving a VSWR of 2, whilst the
next port is matched with a VSWR of 1,2 or less, unless otherwise stated. This power value must not
be exceeded. If the mismatch of the load is expected to exceed a VSWR of 2, a circulator of higher
power handling capacity should be used.

The maximum power is the maximum continuous-wave power unless a maximum peak power is separately
stated. If this value is exceeded the circulator can be damaged by arcing in its internal transmission
structure. Power values are valid for one signal passage only. If more than one signal passes through the
circulator, the peak power of the combined signal should not exceed the indicated maximum peak

power.

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 VSWR of 2, unless otherwise stated. This power value must not be exceeded.

Temperature range

The ambient temperature range within which circulators and isolators 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 then 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.

CAUTIONARY NOTES

Circulators and isolators have internal fields that are carefully adjusted for optimum operation; they
should not, therefore, be subjected to strong external magnetic fields. During storage and transport

a minimum distance of 10 mm to other circulators/isolators and ferromagnetic material is recommended.
During operation this distance should be at least 20 mm.

Care must be taken that condensation of humidity, especially in water-cooled items, does not occur.

QUALITY GUARANTEE

Subject to the Conditions of Guarantee the Manufacturer guarantees that circulators and isolators supplied
to the purchaser meet the specifications published in the Manufacturer’s Data Handbook and are free
from defects in material and workmanship.
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Circulators and isolators | GENERAL

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 IEC 68 test D, accelerated damp heat.
This test begins with the temperature at 55 = 2 9C 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 éompletely in accordance with MIL-STD-202D, method 107C under
condition A: 5 cycles with extreme temperatures of —55 OC and + 85 ©C; each cycle of 1 hour’s
duration.

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 1SO 2248, part |V: 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 (VSWR = 2). The ambient temperature of 25 °C was increased to the maximum operating tem-
perature and the duration of the test was 1 hour for each device.

Final measurements

On completion of the above tests final measurements were carried out at a temperature of + 25 ©C and
with a power level not exceeding 10 mW. The results of these tests should be within the guaranteed
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.
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GENERAL

12-digit type number

Each device is uniquely identified by a 12-digit type number, the last three digits being specific
device identifiers. The diagram below shows you how, from the first nine digits, to find the
circulator, isolator or isoductor you need. Remember that devices with alternative connectors and
operating at other frequencies may be available on request.

digits digits digits
1-4 5-7 8and 9
161
(waveguide) 0 1 = field displacement or slimline isolator
0 2 = circulator
0 3 = X-configuration, 4-port circulator
0 4 = isolator
2722 162
(coaxial) 0 1,3,6,7 = circulator
0 2,6,8 = isolator
0 4 = 4-port circulator
0 9 = isoductor
163
(industrial) 0 1 = circulator
0 2 = isolator
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Circulators and isolators

APPLICATIONS

Decoupling of circuit stages

Reflection suppression

Suppression of
reflections from
— long line to aerial
— mismatch by
aerial damage
— feedback from
nearby transmitters

Separate input and
output of a reflection
amplifier, such as
parametric amplifiers;
tunnel, Gunn or
Impatt diode amplifiers

Feed trigger signals
into an oscillator

Avoid separate aerial

for transmitter and receiver

GENERAL

PREAMP —_— OuTPUT
' e STAGE
B —
ILLATOR MULTIPLIER
osc 0
7288154
—_—
GENERATOR . LOAD
7288155
N
Y
1
1
e 7
1
TRANSMITTER — {____i TRANSMITTER 5
! i o2
. o
7288156
R ——
RECEIVER

7288157

REFLECTION
AMPLIFIER
TRIGGER
SIGNAL
GENERATOR
trigger pulsed
pulses osc. signal
OSCILLATOR
7288158
TRANSMITTER RECEIVER
7288159

July 1994

17



GENERAL

Connect different
transmitters to a
common aerial

Separate a range of
frequencies received
by a common aerial

Variable phase shifters with
a variable short-circuit

Phase modulation with a
variable capacitance diode
as a variable reactance

T

TRANSMITTER
fy

[ %

= =) (
R\[%:fz 11@ frfg+iy
X X

f2

~_ f3
~_

l

f2

TRANSMITTER

TRANSMITTER
f3

7288160

AMPLIFIER

fq

AMPLIFIER

AMPLIFIER
f3

|

15t STAGE

|

[
~~_ CARRIER
[\

7288163

l 7288161

2nd STAGE

7285162
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Circulators and isolators
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2722 160 0ava2
Feaq, 935 . 960 MH:
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ISODUCTORS

Preferred application: fixed and mobile communication.

di . ; . maximum power
t
ype rmensions requency range forward reflected
Fig. MHz W w
2722 162 09002 1 68 to 150 40
total
2722 162 09012 1 140 to 260 40 reflection
permitted
2722 162 09022 1 230 to 470 40

* For instantaneous bandwidth see diagram.

The technical characteristics have been measured in the following circuit:

c
Th
z - soeo—Hf

C2
o z-500

2
%C‘
C2
50Q G

Cy

The trimming capacitors should
preferably be of a type with low

temperature coefficient.
VX712212EA
type C1 (pF) C2 (pF)
2722 162 09002 25 to 200 20 to 150
2722 162 09012 55to 65 565to 65
2722 162 09022 2 to 16,5 2 to 16,6

K2
—

-

—
leg- O

-3

-
ﬁ—i\gi‘ ﬂ
.I 120°(3x)

15
¥

VX 7225801

24
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ISODUCTORS

insertion loss isolation VSWR temp. range connector mass
dB dB ocC g
< 0,9 (<100 MHz)
! =20 <1,22 0to 60 40
<0,7 (> 100 MHz) - =
solder
<0,6 =20 <1,22 0to 60 pins 40
<05 =20 <1,22 0to 60 40
‘00 . . 'vx7333!EB
FTTF T ! ! B T P
S S I R RS R RRE Ry I gl
I b ; ! L 2722162709
= ! [ {12722 162 09012 P
£ [ 2722 162 09002 |—+ —f - T I—]~E H
o | T by H ,_4‘._4‘_ O
SRR I EEEEERRERE
s 1 ’ i b i
3] ! , . i
! : | ‘ : : I % [ t : } i I
0 —+ g - T T T !
‘!. . T 14 t .
+ P 4 : VT . % : ,. f“ et Pope -
A . ,// i 1"]47 a‘TTf.j Gl
DO N Locrtb b LRI
A L o typ. at Tymp=25 °C
| fei ¥V ~—{ === guaranteed range from 0 to 60°C
L r/ ! | isolation 20dB
41 ; I | " O return loss 20 dlB(év. sl.w. r.=122)
Ll L | |
! 75 100 150 200 250 300 f(MHz) 450 500
0.9 T TTTT T L] T 1717 T T T T J7 HE 11”713!3’ EE
2722 162 09002 - — L1 L L LT ST
08 H— 2722162 09012 il il ‘
T AL s 11 by 2722 162 09022 fm b
3 o MRS aE T :
w N N I s A M
8 TN 1T T i
- 08 N : .
B S N \ TS TSR I S U N j
§0,5 N . ; i
= . H ! |
= 04 ; S A , 5
f S~
03 . . \ - }‘
- [ S N R NN PEFHNEH B
] . N
02— ‘ Baa ISR
. S . —— SHInm il
o ST
4 i e B bt
0 L1 Ll LT P T T
75 100 150 200 250 300 f(MHz) 450 500
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VHF NARROW-BAND

CIRCULATORS/
ISOLATORS

Preferred application: fixed and mobile communication

maximum power

type dimensions frequency range *
Fig. MHz cw reflected
W W
2722 162 02913 72 to 73 20 20
02723 83 to 84 20 20
02943 2 100 to 101 20 20
02903 138 to 141 25 20
02953 1445 to 147,5 20 20
02963 153,5 to 156,5 20 20
06003 156 to 157 20 20
02993 161 to 162 15 15
06893 176,5 to 183,5 20 20
06903 200,5 to 207,5 20 20
2722 162 05151 3a 745 to 755 25 20
05002 3b 138 to 141 110 110
05755 3b 146 to 174™ 110 110
2722 162 01931 225 to 270
01932 4 225 to 270 150
01941 270 to 330
01951 330 to 330
2722 162 03421 5 270 to 330 60
05091 330 to 400

*

Other frequencies on request.
** Tunable instantaneous
bandwidth for isolation 20 dB min. 5 MHz.
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VHF NARROW-BAND

CIRCULATORS/
ISOLATORS
isolation insertion loss VSWR
- temp. range connector mass

min. typ. max. typ. max. typ

dB dB dB dB °C g
0,7 0 to +50
0,7 0to +55
0,7 0 to +50
0,4 0to +55

20 0,6 1,25 0 to +50 N female 220
0,6 0 to +50
0,6 0to +50
0,6 0 to +50
0,6 0 to +55
0,6 0to +55
0,8 0to +55
0,5 0 to +55 N female 400
0,5 0 to +60
0,35 0,2
0,5 0,35

18 21 0,35 0.2 1,35 1,25 0to +70 N female 725
0,35 0,3

18 21 0,35 0,2 1,35 1,25 0to +70 SMA female 725

w ( July 1994
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VHF NARROW-BAND
CIRCULATORS/
ISOLATORS

' 86.5 max
% e——49 max—»
1
| iy I =
I | : o
‘{ ol —T 52 pg
maXmax
aztl, | 83
I 7
L | 15::0.3 l
! L;_T_l ; |TJ I
38+0.4—
|
1e | & 27
‘[“ —ﬂH_ _|" T " max
i I - '
! MGB409
Fig. 2
l«—— 86,5 max
86,5 max
<+— 49 max —»|

<38 + 0,4+

@5+03(3x) **
/

N AT f
oe-o+ln &
pi b il y
I age |

PSH 722 901

** note see page before

<+—49 max

!

1 52
max

361.5 l

PSH 722 950
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VHF NARROW-BAND
CIRCULATORS/
ISOLATORS

TV — - 32max
b

VZ69031v2E

L_ 52402 thread in

cover only
¥ i !
T —— 32max
7 i) '
- 3

VX722545 2E
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VHF/UHF BROADBAND
CIRCULATORS/
ISOLATORS

Preferred application: band | TV, fm radio, fixed and mobile communication

maximum power
type dimensions frequency range
Fig. MHz Cw reflected
W W
2722 162 07271 8 54 to 60 130
07281 66 to 72
2722 162 05991 6 50
07021 8 88 1o 108 300
2722 162 03342 6 96 to 146 50
03332 7
2722 162 05881 6 75
100 1
05891 8 to 163 300
2722 162 07141 6 132 to 178 40
2722 162 03732 6 60
03722 7 225 to 400 60
05782 6 200
2722 162 06111 9
05321 10 600 to 960 10

> 4 65
J max
D
- 56402 —= .- 28+
<—— 67 max ——| ) PSH 722953
105 max -
118
. go max
Fig. 6.
4,5 min (3x)
- e
T | 1
] Eﬂ_. |
I HlE o5 ) 88 W '
40 max |18 35
i :-@_{i ‘312 %5~
\‘}* = f\
% HeH- |
<— 56 £ 0,2 —> e 28, o L max
67 max PSH 722958 L &
| 87 max PSH 722 951
Fig. 7. Fig. 8.
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VHF/UHF BROADBAND

CIRCULATORS/
ISOLATORS
isolation insertion loss VSWR
- temp. range connector mass
min. typ. max. typ. max. typ
dB dB dB dB °C g
17 0,7 1,4 0 to +60 N female 700
18 0,8 1,3 -10 to +50 N female 420
16 0,8 1,4 0 to +60 N female 700
N female 420
18 1,3 1,3 -10 to +60
" SMA female | 380
14 1,5 1,5 -20 to +55 N female 420
700
17 0,5 1,35 -30 to +60 N female 420
15 1,4 1,6 1,4 -40 to +80 N female 420
15 1,4 1,6 1,4 -40 to +80 SMA female 380
17 0,7 1,4 0 to +60 N female 420
13 15 0,9 0,6 1,65 1,4 -25 to +65 SMA female 400
69+ 0,5 — - 69405 -
n ‘ .
i [} ?
L
[2: 8 SEan
: J—{ -
LIRS > 2 *‘ 3
£ NFm r
~
m
Laa £04 : J
— 53 max = - 53max
[ & | e kL
L | ‘ g‘?‘
_ & | 4
VX 7227391 ) VX 722 740
Fig.9. Fig. 10.
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UHF CIRCULATORS/
ISOLATORS

Preferred application: fixed and mobile communication, car telephone base stations

maximum power
type dimensions frequency range
Fig. MHz cw reflected
W W
2722 162 03411 16
05101 17 400 to 470 100 100
2722 162 02931 406 to 414
02981 12 450 to 458 70 70
02921 510 to 514
2722 162 06161 406 to 470
06931 12 455 to 459 100
02857 460 to 468
2722 162 01555 16 462 to 468 100
2722 162 06671 12 806 to 960 100
2722 162 08801 15 935 to 960 60
2722 162 07361 18 880 to 950 10
2722 162 07596 11 935 to 960 70
08682 13 930 to 965 60
07781 14 925 to 960 50
v
40
sl 10 ]
A ? 30.0
@358 |= 20.0 l
'
T }
30.0 _17{.0
me ]
52.5 max
—120.5+0. 1=
49.0 1 .
max 30.0 220 Max
| PN )
5.0 9-_67 i R | 12'5ig;
4 1
l4——36.0 —7.5/=-19.6 > pgp412
Fig. 11.
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UHF CIRCULATORS/

ISOLATORS
isolation insertion loss VSWR
- temp. range connector mass
min. typ. max. typ. max. typ
dB dB dB dB °C g
N female
20 25 0,5 0,35 1,25 1,15 -10 to +60 SMA female 400
1,0 0,7
45 55 0,8 0,6 1,25 1,15 -10 to +60 N female 700
0,8 0,6
55 0,8 0,7 1,15 -20 to +60
50 - 0,6 - 1,25 - -10 to +60 N female 700
- 0,6 0,4 - -10 to +60
25 0,5 1,20 -10 to +60 N female 400
45 55 0,8 0,5 1,25 115 -10 to +60 N female 700
50 0,6 1,25 -10 to +55 N 340
22 0,4 1,20 -10 to +50 SMA female 120
20 0,3 1,20 - -10 to +85 N female * 360
45 0,7 1,20 ~-10 to +85 SMA female 400
20 0,5 1,25 -10 to +85 solder pins 40
| 134,5 max >
- 97 max
|
[
_ N F Il
! h_l.l:h T 52
| 36 smax
v i .
> el
t ! i : +0,3 l
3,1 min ; ;
ngh=in
i
g : T
|———85,6 +0,3 —»
! !
T T
n R s
! I max
! i v

PSH 722 560

— Fig. 12.
* 2x semi-rigid cable
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UHF CIRCULATORS/

ISOLATORS
140 140 140 140
70 +02 £02 +0.2 0.2 I
02 | | | | [ ! T
T # ' 19 max
N w1 g
@\ * T +0.3 i
M3 x 6 deep — 15201
50.0 bottom 30.0
+0.2 (4x) +0.2
6.8 6.8
- l _”m.ai‘_21'4t°'1_’|¢0.3<_ 4x34
; 1%.% . I . (for M3
_to. - {B—- ——@—— screws)
oo i =Y -{E—T
—»1% 2 50.0+0.2 1 | o
=4 +1.6 \ !
R 25.4 17.9 I S I
4 703 103 I 1‘1"
IRV IS I IR | : |
» felololelel- L S (R N |
02 ereeroeTreTret : , % Y
¢ 1 2 3 a 5 ! u ! +03
70.0+0.2 | e 25416 4
T MGB413 03 MGB414
Fig. 13. Fig. 14.
114 max
76

11,
R 247 | s

g

|le—— 35—/

M3 x 8 deep min (4x)

Fig. 15.
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UHF CIRCULATORS/
ISOLATORS

[+——«—— 86,5 max ——» I 70 max
<— 48,7 max —| <— 48,7 max —»|
|
— R - i . T
. - — i - _
L L 1_ 52 i f 52
i ] 36 S\ax A ! P, 36 Smax
:::ély -é—1+-5 £03| :::ép- : é—}s 03 ln?gx
semnll || |]£03 ! a2minll i :03 |
t i t
<-38 + 0,4 <-3810,4>
|
=t ¥ - i - !
_Hj 27 o 27
L L max | max
| ] ‘ - ! - }
PSH 722 956 ! PSH 722 959
Fig. 16. Fig. 17.

o | 1 ] A
,3;{5,1 | o *.2;,16 B
‘e e
[ 26 ———B»] - 20 —
rt—— 37 ———» PSH 722 943
Fig. 18.

\ ( July 1994 35



BAND il CIRCULATORS

Preferred application: VHF television

maximum power

type dimensions frequency range
Fig. MHz cw peak
W W
2722 162 07005 20 170 to 230" 100
2722 162 01871 160 to 178
01861 173 to 204
21 500 850
01851 200 to 230
03171 225 to 270
2722 162 03641 160 to 178
03631 173  to 204
22 500 850
03621 200 to 230
03651 225 to 270
2722 162 05031 24 195 to 205 1000 1800
2722 162 03681 160 to 178
03671 173 to 204
2 1000 1800
03661 3 200 to 230
03691 225 to 270
2722 162 01901 160 to 178
01891 173 to 204
24 1000 1800
01881 200 to 230
03181 225 to 270
2722 162 05971 173  to 204
2 180
05981 ° 200 to 230 1500 0
2722 162 05811 173 to 204
05821 19 200 to 230 1000

temperature of the connectors +55°C.

* Tunable, instantaneous bandwidth for isolation 18 dB min. 7 MHz.
** With (filtered) air cooling at 250 Pa pressure drop; max. inlet temperature 40°C; max. permissible

36
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BAND Il CIRCULATORS

isolation insertion loss VSWR
- temp. range connector mass
min. typ. max. typ. max. typ
dB dB dB dB °C g
18 0,5 1,3 0to +50 N female
20 24 0,35 0,3 1,25 1,15 -10 to +60 N female 2100
20 24 0,35 0,3 1,25 1,15 -10 to +60 EIA 7/8" 2700
20 0,4 1,25 -10 to +40** N female 2100
20 24 0,35 0,3 1,25 1,15 -10 to +40** EIA 7/8" 2700
20 24 0,35 0,3 1,25 1,15 -10 to +40** HF 7/16 female| 2150
20 0,35 1,25 -10 to +40** EIA 1 5/8"
20 0,35 1,25 -10to 40* N female

\ ( July 1994
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BAND il CIRCULATORSJ L

«—— 86,5 max ———»

PSH 722 95(

Fig. 19.

—{ 72max je—

{

674£0,2 =

112 max —»
1
B 1 \\-
-
82%0,2

VZ 7222851

VX 722 549al

Fig. 21. Fig. 22.

** note see page before
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J LBAND Il CIRCULATORS

:l
~N
wn

k ¢ |
I
= 72max |
[ 72 max -+

5 : TN
E q L—A - . ‘F_\)
@ - 1 S
T R

74 max
k82102

re— 112 max —
VZ 722270.2

VX722549b2

Fig. 23. Fig. 24.

. —

|
|
|

fa——— 88 ————a

a————————— 1748 max ———————— o

re——— 10S max ————e

VX 722 902 - 81 max

Fig. 25.

W ’ July 1994
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BAND IV/V
CIRCULATORS/
ISOLATORS UP TO 200 W

Preferred application: UHF television

maximum power
type dimensions frequency range
Fig. MHz cw peak
w w
2722 162 02691 470 to 600
02701 26 600 to 800 10 100
02401 790 to 1000
2722 162 02751 600 to 800
02741 27 790 to 1000 10 100
2722 162 02671 470 to 600
02681 28 600 to 800 10 100
2722 162 03871 470 to 600
03821 29 600 to 800 50 200
03811 790 to 1000
2722 162 01551 470 to 600
01563 550 to 650
01561 30 600 to 800 100 200
03261 790 to 1000
2722 162 03961 470 to 600
03971 : 32 600 to 800 100 200
03981 790 to 1000
2722 162 07411 470 to 610
07421 33 610 to 860 150 350
2722 162 07651 470 to 610
07661 31 610 to 860 200
«——— 86,5 max ———»
’<— 49 max —+|
f
e _ N
| — ? i
| .
: i -é 15 1:?%% rrzgx Fig. 26.
3,2 min | | 03 l
| 4
<38+ 0,4+
|
| T 27
] max
__..}— = ‘

PSH 722 954
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BAND IV/V
CIRCULATORS/
ISOLATORS UP TO 200 W

isolation insertion loss VSWR
- temp. range connector mass
min. typ. max. typ. max. typ %
dB dB dB dB °C g
20 25 0,5 0,35 1,25 1,15 —-10 to +60 N female 400
20 25 0,5 0,35 1,25 1,15 -10 to +60 SMA female 400
20 25 05 | 035 | 1,25 | 1,15 | —10to+60 4,1/9,5 400
female
0,35 1,15
20 25 0,5 0,35 1,25 1,15 —10 to +60 SMA female 400
0,3 1,14
0,35 ,
0,35 ,
20 25 0,5 0,35 1,25 1,15 -10 to +60 N female 400
0,3 1,14
0,35 1,15
20 25 0,5 0,35 1,25 1,15 -10 to +60 N male 400
0,3 1,14
18 0,4 1,35 0 to +60 solder pins 240
18 0,4 1,35 0 to +60 N female 400
[ 68 max
<+— 49 max —»
1
N i _
- I O e
' i ; aefsréix
d Y R ey
} i Tl 15 l
32minl || | $03 Fig. 27.
T
<38+ 0,4~
|
- | _ ’
e _ 27
| max
- ; _ ‘

** Other connectors on request.

PSH 722 960
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BAND IVNV
CIRCULATORS/
ISOLATORS UP TO 200 W

| 81 max
<«— 49 max —»|
1
i
- | E
i I! | [] T 52
i a6 smax
! ! 293 .8
4 ! B |
3,2 minl_ i +03
ﬁ T
<38+ 0,4

HZIH f
. . 27
max
7

<«— 48,7 max —|

<———— 86,5 max ——»

PSH 722 284

i T
T [
- - max
36,5
: LI
32minl_ | . | +03 1
t
<38+ 0,4
!
—P——:H T
{ ! I 27
] I max
H— { —H ‘
[ PSH 722956
Fig. 30.

70 max

<— 48,7 max —»

e
|
—
20—

36,5
: —é 5 ioa‘n?gx
3,2 minl +03 l
sl
<38 £ 0,4+
|
i | f
.............. 27
] m+ax
T PSH 722 959
Fig. 29
86.5 max

I 36.5
82ty \V‘ , BT
F o 15:0.3 l
O ¥
'-‘Fg | JN
38+:0.4—»
|
I i — ?
-7z
. max
L | o
' MGB422

Fig. 31.
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BAND IV/V
CIRCULATORS/
ISOLATORS UP TO 200 W

90 max
«— 48,7 max —»
1
B ! . E.
52
i 3Gf5max
: ! ~¢—1t5 +03 nzgx
|
3,2 min i £03 l
t
<38 £ 0,4+
]
| i f
_____________ g} 27
I ] max
T PSH 722 548
Fig. 32
| ——————— 54 ——————»
- 40—
+—— 35 —» - nfzx——»
e Ll
=
v, e 5

U

N

1
i
£ |
: U ' ‘ I PSH 722 947
4x03 . —»| l4—32min i

Fig. 33.
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BAND I/
CIRCULATORS

300 W

Preferred application: UHF television

di . ‘ maximum power
t
ype imensions requency range oW Soak
Fig. MHz w w
2722 162 01572 400 to 470
01582 470 to 600
01592 34 590 to 720 300 500
01612 710 to 860
2722 162 01632 470 to 600
01642 35 590 to 720 300 500
01662 710 to 860

98 max ————»

tt— 64,5 MAX ——em

|
0,3%4
a——— 88,5 max ——

03 —<——l

42+02
©
I _$_
le—505%
e— 715 max ——|

'

!
(3]

N

»
o

w
18

o

VX 722529.)

- 375max le

44
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BAND IV/\
CIRCULATORS

300 W
isolation insertion loss VSWR
- temp. range connector mass
min. typ. max. typ. max. typ.
dB dB dB dB oC
20 25 0,35 0,20 1,25 1,15 —10to + 60 N female 900
HF 7/16
20 25 0,35 0,20 1,25 1,15 -10to + 60 female 1200

[e———1105max ———»
re—— 645max —e

2
I

]

4,2*02

i - Tl
L
e 50,520,3T

4»————71,5 max——»

— 18:0,3L—

a——— 84,5 max ———=

I
1
!

‘37,5max>1

' VX722 5310

Fig. 35.
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BANDIV/ VY
CIRCULATORS
500 AND 700 W

Preferred application: UHF television

maximum power

type dimensions frequency range oW ook
Fig. MHz W w
2722 162 01121 470 to 600
03191 600 to 800
01131 %6 590 to 720 500 900
01141 710 to 860
2722 162 03221 470 to 600
03231 600 to 800
03241 37 590 to 720 500 900
03251 710 to 860
2722 162 03141 470 to 600
03151 600 to 800
38
03201 590 to 720 500 900
03211 710 to 860
2722 162 05371 470 to 600
05381 38 590 to 720 700 8000
05391 710 to 860
]
3x
120°
£30'

VZ 7222851

Fig. 36.

VX 722 549al
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BANDIV/V
CIRCULATORS

500 AND 700 W
isolation insertion loss VSWR
- temp. range connector mass
min. typ. max. typ. max. typ.
dB dB dB dB oC
20 24 0,35 0,25 1,2 1,15 -10to+70 N female 2080
20 24 0,35 0,25 1,25 1,15 -10to+70 EIA 7/8" 2700
20 | 24 0,35 0,25 1,25 1,15 -10to+ 70 HF 7/16 2200
female
20 0,4 1,256 +5to+65 HF 7/16 2200
female

| le82t02
le— 112 mox —»

VZ 7222663

Fig. 38.
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BAND IV/ X
CIRCULATORS
2kwW

Preferred application: UHF television

maximum power

¢ dimensi f
ype imensions requency range CW peak
Fig. MHz w w

2722 162 03991 39 433 1o 435 2000 2000
2722 162 01771 470 to 600
01791 600 to 800

01781 39 590 to 720 2000 2000
01801 710 to 860
2722 162 01261 470 to 600
01331 600 to 800

01281 40 590 to 720 2000 2000
01271 710 to 860

48
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BAND IV/ ¥
CIRCULATORS

2 kW
isolation insertion loss VSWR
- temp. range connector mass
min. typ. max. typ. max. typ.
dB dB dB dB oC
20 24 0,4 0,3 1,256 1,15 0 to 40* EIA7/8" 2700
20 24 0,35 0,25 1,25 1,15 —10 to + 40* EIA 7/8" 2700
20 24 1,25
20 24 1,25 . HF 7/16
22 % 0,35 0,75 12 1,15 ~10to + 40 fernale 2200
22 26 1,2
|
' !
! el
i |
3 $25
g
s \
| B

T4 max
le-82%0,2
e— 112 max

vz 722270.2

Fig. 40.

* With (filtered) air cooling, at 250 Pa pressure drop; 40 OC inlet temperature, max. permissible
temperature of the connectors + 55 OC.

l ( July 1994
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BAND IV/ X
CIRCULATORS
2/8 kW

Preferred application: UHF television

maximum power

t di i f
ype imensions requency range W Seak
Fig. MHz w w
2722 162 03001 470 to 600
03011 41 590 to 720 2000 8000
01981 710 to 860

50
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BAND IV/ ¥
CIRCULATORS

2/8 kW
isolation insertion loss VSWR
- temp. range connector mass
min. typ. max. typ. max. typ.
dB dB dB dB oc
20 0,4 1,25 +5 to + 40* EIA 1%" 3900

£ a0
O

x —t -
% I I |
I £ !
w~
&
x 3—
E N M
w B
g |
l T
81 max
VX 722 550.1

Fig. 41.

* With (filtered) air cooling at 250 Pa pressure drop; 40 OC inlet temperature, max. permissible

temperature of the connectors + 55 OC.

(July 1994
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CIRCULATORS/
ISOLATORS
170 2 GHZ

Preferred application: radio links and navigation, pcn

maximum power
type dimensions frequency range
Fig. MHz cw reflected
w w
2722 162 03591 42 960 to 1225 100
2722 162 08341 43 1200 to 1415 20
2722 162 07511 44 1215 to 1400 250
2722 162 08641 45 1230 to 1365 60
2722 162 05331 46 1350 to 1700 10
2722 162 05571 46 1350 to 2100
06701 47
2722 162 02492 43 1427  to 1535 10
03802 42
2722 162 07801 48 1805 to 1880 45

|«———— 86,5 max ———— 86,5 max ————»
<«— 48,7 max —

[N T2
| I }?— - Tmax = T n?a2x
4 3651 71

SRRV K Loss)a

s2minll | |03 ) +03 |
t f
| I
~38% 0,4

]

| PSH 722956

A f i
8 & L —ih :
]

PSH 722954

Fig. 42. Fig. 43.
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CIRCULATORS/

ISOLATORS
17O 2 GHZ
isolation insertion loss VSWR
- temp. range connector mass
min. typ. max. typ. max. typ
dB dB dB dB °C g
20 22 0,5 0,35 1,25 1,20 -10 to +60 N female 460
20 0,4 1,25 0to +70 N female 400
19 0,3 1,25 0 to +50 HF 7/16 female | 1200
SMA female,
20 0,4 1,25 0to +55 N female 180
20 23 04 0,3 1,2 1,15 0to +45 SMA female 120
17 0,5 1,35 ~-15 to +65 SMA female 120
20 24 0,4 0,3 1,15 1,12 0 to +55 N female 400
22 0,35 1,15 -10 to +60 1 x N female* 360

<+————110,5 max ————»|
+«— 64,5 max——»]

Nl 1

A ‘ :M:_ ]
f2813 L \\/ &
l w034 |

min | |

PSH 722 955

Fig. 44.
* 2x semi-rigid cable
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CIRCULATORS/

ISOLATORS
1TO 2 GHZ

A

| —— 67 max —————>

. 37 —>-lg- 22

max

}
allex)
]

:

eg— 20 —>

Fig. 45.

|t—— 35 ——>]

7

8

o 1
o |

Fig. 46.

PSH 722 739
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CIRCULATORS/
ISOLATORS
1TO 2 GHZ

PSH 722 957

Fig. 47.

3.0
1.0 =0}

' 1
T 17.0
30,0 1
mlax 1l
52.5 max
—>|20 5 io.1|‘—
& N @. - -
49.0 T ’
1Max 30,0 220 M3 x 8 deep
l (4 ]
-8 \% 125107
50 9.0 s . —-0.0
le——36.0 ——'7,5|<—19.6 ‘J MGB427

Fig. 48.
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CIRCULATORS/
ISOLATORS
2 GHZ

Preferred application: radio links

maximum power
type dimensions frequency range
Fig. MHz cw reflected
w w
2722 162 05241
05251 49 1700 to 2100 30
05231
2722 162 05261
05271 49 1900 to 2300 30
2722 162 02571 1700 to 2100
02581 1700 to 2100
02591 50 1900  to 2300 15 19
02601 1900 to 2300
2722 162 05311 1700 to 2100
05341 1900 to 2300
05351 51 2100 to 2500 10
05361 2300 to 2700
05401 2450 to 2850
05411 2000 to 2700
2722 162 07601 51 1700 to 2700 25
2722 162 05471 52 1900 to 2300 15

July 1994



CIRCULATORS/

ISOLATORS
2 GHZ
isolation insertion loss VSWR
X temp. range connector mass
min. typ. max. typ. max. typ
dB dB dB dB °C g
26 1,11 SMA
26 0,3 1,11 0to +55 2x female 120
20 1,25 1x male
SMA
26 0,3 1,11 0 to +55 2x female 120
1x male
SMA
26 0,25 1,11 0 to +55 1x female 140
1x male
20 0,4 1,2 -20 to +50 SMA female 120
20 0,45 1,25 0 to +50 SMA female 120
1x N female
23 0,3 1,1 0to +45 2x SMA female 150
—

\ (July 1994
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CIRCULATORS/
ISOLATORS
2 GHzZ

- 35 —»| — 20 —»|
1 . 5
75 | @ @
'f" B Y- 5] 15 | —o T 17
L TN '

36 M 7 Nos2et 1o0--+-b
threadin ||\ ! A05251 le13 | 11
plate only N7 05271 +02,| 0.2

o 1o &

PSH 722 644 M3
4 deep

(4x)

Fig. 49.
~——— 35 — <20 —»|
Y d o L
75 = T okser _ i ?@’ L 1f7
tiem=- 2,

36 b -y
thread in 1
plate only |t

|
1
i
!
A !
i
i
|

Fig. 50.
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CIRCULATORS/
ISOLATORS

2 GHz

PSH 722 739

Fig. 51.

[t~ 20—

=]
P2

Fig. 52.

' ( July 1994
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CIRCULATORS/

ISOLATORS
2 GHZ
Preferred application: radio links
di . f maximum power
type imensions requency range W flocted
Fig. MHz w W
2722 162 03881 1680 to 1920
03891 53 1880 to 2120 20
03901 2080 to 2320
2722 162 03911 1680 to 1920
03921 54 1880 to 2120 50
03931 2080 to 2320
2722 162 03951 53 20
03941 54 1700 to 2300 50
2722 162 02191 55
02511 56 1700 to 2300 20 5
7omax = 86,5 max
50*1 —» -
-— 484 1.8,7jn0x -
L ] ? - Aoy
i o 3 N | i S E
1 o = +! o~
NIV P SS9 - o'z g 7O
' E1l QJ s ' ! +1 * o~
N 'u'_) (- n ",Q
T A= ISE
|- 38204 = 3804
; | v
; x =
o € ~ §
| & | <
' vx 722660 B I VX722 6501 ’
Fig. 53. Fig. 54.
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CIRCULATORS/

ISOLATORS
2 GHZ
isolation insertion loss VSWR
- temp. range connector mass
min. typ. max. typ. max. typ.
dB dB dB dB oC
25 0,35 1,12 Oto+50 SMA female 400
23 0,40 1,156 —20to + 60 N female 400
20 03 1,25 Oto+55 | SMA female 400
N female
Nm+f
20 0,3 1,25 0 to + 55 SMA m + f 400
r——89 max —————s| tfe——T73max——
[~ 49 max —» e~ 49 max —e~
Il
i —— b T 1 i 1 T
_é ’Eé o3 - L | g g 6‘
= ! Q e N
:‘t!‘-_io\__ _.é,x_im '2\ S E 32 ?— —l-—di—L——tm w0 ‘E
= ; X «© 2 I @0
g sl vl T ge s
- T
=382 04
| L]
! T x
R ] 3
‘E o I E
@
VZ 722267.7 o~
VX 722 $72.4 4
Fig. 56.
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4-PORT

CIRCULATORS
2 GHz

Preferred application: radio links

maximum power

t di i f
ype imensions requency range oW fleoted
Fig. MHz W w
2722 162 04051 1700 to 2100
04061 57 1900 to 2300 30 15
2722 162 04091 57 1700 to 2100 30
04101 1900 to 2300
- 86
ft————— 60202
: |
pa L Ten, '

04051 4 / ’
04061 " ;04091
! | 04101 ‘

35

M3
S deep (4x)

VX722516.3EA

62
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4PORT

CIRCULATORS

2 GHz
isolation insertion loss VSWR
- temp. range connector mass
min. typ. max. typ. max. typ.
dB dB dB dB oC
SMA
26 0,25 1,11 O0to+55 male 2 x 220
female 2 x
SMA
26 0,25 1,1 0to +55 male 2 x 220
female 2 x

w ( July 1994
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CIRCULATORS/
ISOLATORS
4 GHz

Preferred application: radio links and navigation

gi . ‘ maximum power
t
ype imensions requency range oW fiected
Fig. MHz w w

2722 162 02471 58 4200 to 4400 10 15
2722 162 03431 59 3800 to 4200 10

03441 4400 to 5000
2722 162 04031 60 3800 to 4200 10

04041 4400 to 5000

45 max ————
la— 28 max —o=|

i
[ 1 ¢ ]

420,1:0,3§

la— 30 max —e=|

thread in cover only

{‘18 01"\1‘5425 (2x)

v
E:, 1 —3 g
U¥: 4 - u=pul O" e
i VX 722501.2E | *

Fig. 58.
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CIRCULATORS/

ISOLATORS
4 GHz
isolation insertion loss
- temp. range connector mass

min. typ. max. typ.

dB dB dB dB oC

23 25 0,3 0,25 —-55to + 90 SMA female 60

25 27 0,25 0,2 -10to+70 SMA female 110

25 27 0,25 0,2 -10to + 70 SMA female 220

- 53 .
+03
391
bbb 03
I i —— N
N
3 ! T
@"_ D B 48130 26,8
o 7 *0, +0,3
19,7
+03 1 l
v

Fig. 59.

qtjm'

)

2

t
19,
*0,3

'

wrN

ORBIO

VZ69043V1

Fig. 60.
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CIRCULATORS/
ISOLATORS
6 TO7 GHZ

Preferred application: radio links

maximum power
type dimensions frequency range
Fig. MHz cw reflected
W w
2722 161 04003 5925 to 6425
04052 61 6425 to 7125 200 3
04062 7125 to 7750
2722 161 02212 5925 to 6425
02312 62 6425 to 7125 200
02322 7125 to 7750
2722 162 08461 63 6400 to 7100 1
«—— 826+0,1 —— 38,9+ 0,55
| =Rl
! , | .
S B A I 4 O It
N | ~ ' | ! +0,5
P o @ 80,5
EO T l max
51 , L6 ¢
LD L
AR [ a————

‘|.,‘—\;.'—Lr-f—|_.—'._m':'_____(6max
o

PSH 722 567

Fig. 61.

|—— 82,6+0,1 ——>| 38,9 + 0,55
| -@- | 'é' T
I \ | \
| = ! L %] ] s
N ! g T T T +o5
N, [ R @ | -$ 80,5
5 T l max
51 A -9- , -@-
— )
' 1 PSH 722 568
Fig. 62.
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CIRCULATORS/

ISOLATORS
6 TO 7 GHZ
isolation insertion loss VSWR
- temp. range connector mass

min. typ. max. typ. max. typ

dB | dB dB dB °C

28 0,2 1,08 0 to +50 IEC-UER 70 230

28 0,2 1,08 0 to +50 IEC-UER 70 230

23 0,4 1,15 0to +50 SMA female 60

= B 4
[ h— 28
i 20,1 max
! +0,3
| vy
|
28
" max
118+ 0,1 |-
—>l <« M2,5 (2x)
i i
'_I ! 16
_¢'__'|_'_; max
| R
9+0,1 +

PSH 722 949

Fig. 63.

w (July 1994
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OCTAVE BANDWIDTH
CIRCULATORS/
ISOLATORS

Preferred application: microwave measurements

maximum power
type dimensions frequency range CcW preﬂected
Fig. MHz w w
2722 162 gggg: gg 2000 to 4000 50
2722 162 gfgg: gg 2000 to 4000 50
2722162 8323: gg 3000to 6000 20
2722 162 gf; H ;‘1) 4000 to 8000 10
2722 162 83; gg ;g 7000 to 12400 10
2722 162 8553: ;‘g 12000 to 18000 5
2722 162 02231 76 7900 to 10400 5
02501 77 8900 to 9600
2722 161 02071 78 8200 to 11200 50
88max - 88 max
$2max S2max
1 l \
g ! B | ) . I d
L1 T L !
| l iy g l o E x
! S 3 v | - | nb g
s | BUEE e | 41 T
5 o l < 0o " —4* i i 8%
| S | | o
o J |
40203 —» i
lf N A
40£03 —»

!

9
A ———JH
4

7268352v3

max

Fig. 64.

=
 m—

- j

-~ e —

Fig. 65.

7268351v3
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OCTAVE BANDWIDTH

CIRCULATORS/

ISOLATORS
isolation insertion loss VSWR
> temp. range connector mass
min. typ. max. typ. max. typ.
dB dB dB dB - oC
20 24 0,5 0,35 1,25 1,15 —-10to+70 N female 300
20 24 0,5 0,35 1,25 1,15 -10to+70 SMA female 300
20 24 0,5 0,3 1,25 1,15 —-10to +70 SMA female 120
20 24 0,5 0,3 1,25 1,15 —-10to+70 SMA female 100
0,35
20 24 0,6 04 1,25 1,15 —10to+70 SMA female 60
20
‘1'8_‘ 22 0,6 0,35 1.3 1,2 -10to+70 SMA female 20
20 22 0,4 0,35 1,25 1,23 -10to +70 SMA female 30
22 30 0,5 0,3 1,18 1,15 +10 to + 40 IEC-UBR 100 500
7S mox 75 max -
S$2max <+— 52max ———»

AL

e |
A O N -
IR
1 3
le—— 40203
&
% Fa' ~+s

Fig. 66.

7265348V

!
-

67max

[e——5303 ——»

- 20,510,3L-

79max

t

- — . @
o~

t

max

7265347v4

Fig. 67.
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CIRCULATORS/
ISOLATORS

OCTAVE BANDWIDTH J L

=

4Tmax

——36,8+0,3

| 13203 L

4
@
|
T

72653502

L.

3,1 min

—->|<_

38 max

-—27,810,3

02 -
~—2240,2 —|

—(9,540,3+—

A

o+

-—
max

Fig. 70.

7264457V2

< 565 max ——————»

F—— 385max —»|

| ’—'_EL_
—F1,
_L—?' (0 ¢_é % T
| 2y
[}

56max ———

28:02 —»
. _ . o3
NE
7265349 V2
Fig. 69.
48 max

‘<~—~ 29,5 max—=

A

3,1 min
}
|
|
Py
Re
|

38 max

-——27,840,3

—[9,6+0,3<—

48 rmax

L

:
haé
|

Fig. 71.

7264456V2

70 July 1
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OCTAVE BANDWIDTH
CIRCULATORS/
ISOLATORS

46 max 46 max

27 max— ~—27 max—

L]
[
02—
31max
l
=t
I
|
l
=
02—
31 max

4
b4

41 max

o> | t_e & o~ | ' e 5
b} "$—_l_ =TE | 19 I o Sl
S LI '
16202~ ,
~1620,2—~
- - -
d P ! d| p T
» e . ] '
- ——|[D = = Bt
El_ _D E_ _D
7266967V 3 7264455V3
Fig. 72. Fig. 73.
32 max
< 135
max
fe——32 max—= ;
135 g ]
~max = . ) E L
-t o E
g — 7 el B a=k
i 11 i’ E =3} =] g
- =S 5
S I :
f
Y
i f ] B 3
1] . = =
1 - ‘22 1 - - .E
f B ‘ f JH I
VZ2722287.2 VX722286.2
Fig. 74. Fig. 75.
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OCTAVE BANDWIDTH
CIRCULATORS/
ISOLATORS

‘ {

4-40 UNC 2B (4x)

3,2 min —_—

—

30,2 max
e—21 max—»

10+0,2

—

=

]

N>

=

[

<1510,1-

«— 22 max —»

|

31,2 max

N

|<1540,2+|

/520,

-~

,—thread in cover only

[V}

|
i I T
i

|

&
il

B

il

142 |

max

¥

.

VX 722 533a. 2E

VX 722 533b. 2E

Fig. 77.

Fig. 76.
. 30,2 max
3
~ ~—21 max—
0
N —{1040,2|«—
=
! o__ f
D VT x
W /41
! ! - 5 5 B
DIF i &
g
! Tl o
fiil
N +
|<-15+0,2 2502
c | ,—thread in cover only
El & Lo '
Py A (= JE
T 1
‘[ _,[ it [




OCTAVE BANDWIDTH
CIRCULATORS/
ISOLATORS

r—63 10—
5~
é,:
3
-+ - MAx9
!
s 8| |
o
I e s
w
wn
& %
VX 722 552.1l
Fig. 78.
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WAVEGUIDE
ISOLATORS
X-BAND

Preferred application: radar

di . " maximum power
type imensions requency range oW roflected
Fig. MHz W w
2722 161 01221
01222* 79 8500 to 9600 1
2722 161 01361 80 8500 to 9600 5
2722161 01211 81
01261 82 8500 to 9600 10
* With M4-Helicoil.
M4 *
I @ . ; ]
= ==l I
x (=gt
o | | S
& = i I 3
3 l ! 8
I [
\@ i @ ] ]
le———— 54 Max —————& 35,2 max

72985831v3

Fig. 79.
85:05
je—— 50+ 02 ——==
s =i
1— —— —1eo1 1
..; _-'r—
Fig. 80.

VE 722326 2
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WAVEGUIDE

ISOLATORS
X-BAND
isolation insertion loss VSWR
- temp. range connector mass
min, typ. max. typ. max. typ.
dB dB dB dB oC
15 0,6 1,15 +10to+ 70 IEC-UBR 100 400
30 0,5 1,05 -10to +70 IEC-UBR 100 600
30 0,5 1,05 420
55 12 120 -10to +70 IEC-UBR 100 600
= , =
i
___________ e |
S Vo Yo YR . J
h @D —@P
;ﬂ - —4t— — - -
o .
3 - ||
+ — —
o o
- (90— «——— 50202 ——»
- 76,210, >
7298582V4
Fig. 81.
5 £
252 | -
max
l ] | | (]
o o
825max —————————
992 max
VX 722553.2
Fig. 82.
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POWER ISOLATORS
WITH WATER LOAD

Preferred application: microwave heating

maximum power
type dimensions frequency range
Fig. MHz (ixv reflsflzted
2722 163 02071 83
02061 84 2425 to 2475 3000 3000
J ox Ha=k o
——— ——our 3
; oo
nse/ds i 3
/s / th ” @ H th
ol] 2 [To} Mo 4 1
3
] 4] 2 5
— — & hd ® 8
3
0
N
©) @ 9 T T— . @
3 4 3
— — |
] = “1’ J °® i ©
i 169 1 e (8)
182 max 116 max Vz722438a1

i

3@/_

>/

e

ST

©

%

Fig. 83.
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POWER ISOLATORS
WITH WATER LOAD

isolation insertion loss VSWR
- temp. range connector mass
min. typ. max. typ. max. typ.
dB dB dB dB °C
0 +40 |IEC-PDR 26,
* 1+ max. monitor-
20 26 0,3 0,2 ,25 8 max. + 50 output: 4500
N female

69

©

ba%ll -@}Q

N
N

190,5 max

4

M6 (4x)

VX722555a2

* With output short-circuited: S < 1,5.

Fig. 84.

116 max

W (July 1994
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POWER ISOLATORS
WITH WATER LOAD

Preferred application: microwave heating

maximum power
type dimensions frequency range
Fig. MHz cw reflected
W W
2722 163 02004 85
02005 86 2425 to 2475 6500 6500
a Wan s
[
: o0 ! b o
o
OO | B
17 Z th ” % ” h // - \
| [Ta1 e ——
® I
R _ AN B C g
@] Q) _Jol—+ e o | o 8
6 |1 - 152)
max ;
VA-lINE e
K o
@ @ @ ] T @ @ 2 -
3 g o o %
B o —a d o | o j
i 169 i M61(ax) e i
182 max "Vz7224380.2
Fig. 85.
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POWER ISOLATORS
WITH WATER LOAD

isolation insertion loss VSWR
- temp. range connector mass
min. | typ. max. typ. max. typ.
d8 | dB dB dB °C
IEC-PDR 26,
20 | 26 03 | 02 |125 | 1,1 | @1:max.+40 1 monitor- 4700
62: max.+50 | output:
N female
Foot

169

S 7

SR [ —

191 max

* With output short-circuited: S < 1,5.

VX 722555b.3

_ Fig. 86.

.

116 mox ——— ——l

w (July 1994

79



POWER CIRCULATOR
AND WATER LOAD

Preferred application: microwave heating

maximum power

type dimensions frequency range oW
Fig. MHz w W
2722 163 01021 87 2425 to 2475 6500

Water load; type 2722 163 02051; dimensions Fig. 88 ; 8 1: max. + 40 °C; 65: max. 50 °C;
connector: |EC-PDR26, monitor output: N female.

M6 (4x) )

126
177,5

69—

ﬂ@ﬂ

80 July 1994

M6 (8x)

Fig. 87.

€

73R /8"
Y

g

©
%_m: N
o &
152
190

\_f

o | @

116 max




POWER CIRCULATOR
AND WATER LOAD

isolation insertion loss VSWR
- temp. range connector mass
min. typ. max. typ. max. typ.
dB dB dB dB oC
61: max. + 40
* IEC-PDR
20 0,3 1,25 07+ max. + 50 C 26

* With output short-circuited: S < 1,5.

Fig. 88.

110

20 max

| (July 1994
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POWER ISOLATORS
WITH WATER LOAD

Preferred application: microwave heating

maximum power
type dimensions - frequency range
Fig. " MHz cw reflected
w W
2722 163 02102 89 2425 1o 2475 2000 2000
L i
e "igx
& &
. il
8 x ENSAT M8
300
. - max
- j .@. .9.
30 . .
- ] -— * R4
T view A
- 60 138 o— - —a—d{—
l TR
- 4 69 | |4 &
? T
) 9.0 a4 o
:* 87
96 max
VIEW A
= J@T
69
l
MGB428
Fig. 89.
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POWER ISOLATORS
WITH WATER LOAD

isolation insertion loss VSWR
- temp. range connector mass
min. typ. | max. typ. max. typ.
dB dB dB dB °C
IEC-PDR 26,
20 | 26 03 | 02 |1,25* 61: max.+40 | monitor- 9000
09: max. + 50 output:
N female

* With output short-circuited: S < 1,5,

w ( July 1994
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INDEX

INDEX OF TYPE NUMBERS

type

type

type

2722 161 0121
2722 161 0122
2722 161 0122
2722 161 0126
2722 1610136
2722 161 0153
2722 161 0207
2722 161 0221
2722 161 0231
2722 161 0232
2722 161 0400
2722 161 0405
2722 161 0406
2722 162 0112
2722 162 0113
2722 162 0114
2722 162 0126
2722 162 0127
2722 162 0128
2722 162 0133
2722 162 0149
2722 162 0150
2722 162 0151
2722 162 0155
2722 162 0155
2722 162 0156
2722 162 0156
2722 162 0157
2722 162 0158
2722 162 0159
2722 162 0161
2722 162 0163
2722 162 0164
2722 162 0166
2722 162 0177
2722 162 0178
2722 162 0179
2722 162 0180
2722 162 0181
2722 162 0182
2722 162 0185
2722 162 0186
2722 162 0187
2722 162 0188
2722 162 0189
2722 162 0190
2722 162 0193

2722 162 0193
2722 162 0194
2722 162 0195
2722 162 0198
2722 162 0207
2722 162 0209
2722 162 0210
2722 162 0211
2722 162 0212
2722 162 0219
2722 162 0222
2722 162 0223
2722 162 0240
2722 162 0247
2722 162 0249
2722 162 0250
2722 162 0251
2722 162 0252
2722 162 0253
2722 162 0254
2722 162 0255
2722 162 0257
2722 162 0258
2722 162 0259
2722 162 0260
2722 162 0263
2722 162 0264
2722 162 0265
2722 162 0266
2722 162 0267
2722 162 0268
2722 162 0269
2722 162 0270
2722 162 0271
2722 162 0272
2722 162 0273
2722 162 0274
2722 162 0275
2722 162 0285
2722 162 0286
2722 162 0290
2722 162 0291
2722 162 0292
2722 162 0293
2722 162 0294
2722 162 0295
2722 162 0296

2722 162 0298
2722 162 0299
2722 162 0300
2722 162 0301
2722 162 0305
2722 162 0306
2722 162 0307
2722 162 0314
2722 162 0315
2722 162 0317
2722 162 0318
2722 162 0319
2722 162 0320
2722 162 0321
2722 162 0322
2722 162 0323
2722 162 0324
2722 162 0325
2722 162 0326
2722 162 0326
2722 162 0330
2722162 0333
2722 162 0334
2722 162 0341
2722 162 0342
2722 162 0343
2722 162 0344
2722 162 0359
2722 162 0362
2722 162 0363
2722 162 0364
2722 162 0365
2722 162 0366
2722 162 0367
2722 162 0368
2722 162 0369
2722 162 0372
2722 162 0373
2722 162 0380
2722 162 0381
2722 162 0382
2722 162 0383
2722 162 0384
2722 162 0385
2722 162 0387
2722 162 0388
2722 162 0389
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INDEX

type page type page type page
27221620390 60 27221620589 30 2722163 0200 78
2722 1620391 60 2722 162 0597 36 27221630200 78
2722 1620392 60 2722 162 0598 36 27221630202 78
2722 162 0393 60 27221620599 30 2722163 0202 78
2722 162 0394 60 2722 162 0600 26 2722163 0206 76
2722 162 0395 60 27221620603 62 2722 163 0207 76
2722 162 0396 40 2722 162 0604 62 2722163 0208 76
2722 162 0397 40 2722162 0605 62 27221630209 76
2722 162 0398 40 2722 162 0606 62 27221630212 82
2722 162 0399 48 2722 162 0611 30

2722 162 0403 64 2722 162 0616 32

2722 162 0404 64 27221620629 26

2722 162 0405 62 2722 162 0632 62

2722 162 0406 62 2722 162 0633 62

2722 162 0409 62 2722 162 0667 32

2722 162 0410 62 2722 162 0670 52

2722 162 0500 26 2722 162 0684 32

2722 162 0503 36 2722 162 0689 26

2722 162 0509 26 27221620690 26

2722 1620510 32 2722 162 0691 26

2722 162 0514 26 2722 162 0693 32

2722 162 0515 26 2722 162 0696 32

2722162 0520 26 2722 162 0700 36

2722 162 0523 56 27221620701 36

2722 162 0524 56 2722 1620702 30

2722162 0525 56 2722162 0714 30

2722162 0526 56 27221620727 30

2722 162 0527 56 27221620728 30

2722162 0528 26 27221620736 32

2722 162 0531 56 27221620741 40

2722 162 0532 30 27221620742 40

27221620533 52 2722 162 0749 52

2722 162 0534 56 2722 162 0751 52

2722 162 0535 56 27221620760 56

2722 162 0536 56 2722 162 0765 40

2722 162 0537 46 2722 162 0766 40

2722 162 0538 46 27221620780 52

2722 162 0539 46 2722 162 0834 52

2722162 0540 56 2722162 0842 66

2722 162 0541 56 2722 1620846 66

2722 162 0547 56 2722 162 0864 52

2722 162 0557 52 2722 1620880 32

2722 162 0575 26 2722 162 0900 24

2722 162 0578 30 2722 162 0901 24

2722 162 0581 36 27221620902 24

2722 162 0582 36 27221620904 24

2722 162 0588 30 2722 1630102 80
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Philips Components

E

Data handbook system

E

DATA HANDBOOK SYSTEM

Philips Components data handbooks are available for
selected product ranges and contain all relevant data
available at the time of publication and each is revised and
updated regularly.

Loose data sheets are sent to subscribers to keep them
up-to-date on additions or alterations made during the
lifetime of each edition.

Our data handbook titles are listed here.

Display components

Book  Title

DCO1  Colour Display Components
Colour TV Picture Tubes and Assemblies
Colour Monitor Tube Assemblies

DC02 Monochrome Monitor Tubes and Deflection Units

DC03  Television Tuners, Coaxial Aerial Input
Assemblies

DCO05  Flyback Transformers, Mains Transformers

and General-purpose FXC Assemblies

Magnetic products

MAO1  Soft Ferrites

MAO3  Piezoelectric Ceramics and Specialty Ferrites
MAO4  Dry-reed Switches

May 1994

Passive components

PAO1  Electrolytic Capacitors

PA02  Varistors, Thermistors and Sensors

PA03  Potentiometers

PA04  Variable Capacitors

PAO5  Film Capacitors

PA06 Ceramic Capacitors

PAO7  Quartz Crystals for Special and Industrial
Applications

PA08  Fixed Resistors

PA10  Quariz Crystals for Automotive and
Standard Applications

PA11  Quartz Oscillators

Professional components

PC04  Photo Multipliers
PCO5  Plumbicon Camera Tubes and Accessories
PCO07  Vidicon and Newvicon Camera Tubes
and Deflection Units
PC08 Image Intensifiers
PC12  Electron Multipliers

MORE INFORMATION FROM PHILIPS COMPONENTS?
For more information about Philips Components data
handbooks, catalogues and subscriptions, please contact
your nearest Philips Components sales organization

(see address list on the back cover of this handbook).



Philips Components

Data handbook system

OVERVIEW OF PHILIPS SEMICONDUCTORS
DATA HANDBOOKS

Our sister product division, Philips Semiconductors, also
has a comprehensive data handbook system to support

their products. Their data handbook titles are listed here.

Integrated circuits

Book  Title

1C01 Semiconductors for Radio and Audio Systems

1IC02  Semiconductors for Television and Video
Systems

IC03  Semiconductors for Telecom Systems

IC04 CMOS HE4000B Logic Family

ICO5  Advanced Low-power Schottky (ALS)
Logic Series

IC06  High-speed CMOS Logic Family

1C08 100K ECL Logic Family

IC10 Memories

IC11 General-purpose/Linear ICs

IC12 Display Drivers and Microcontroller
Peripherals (planned)

IC13  Programmable Logic Devices (PLD)

iC14  8048-based 8-bit Microcontrollers

IC15  FAST TTL Logic Series

IC16 ICs for Clocks and Watches

IC17 RF/Wireless Communications

IC18 Semiconductors for In-car Electronics and
General Industrial Applications (planned)

1IC19 Semiconductors for Datacom: LANs, UARTS,
Multi-protocol Controllers and Fibre Optics

IC20  8051-based 8-bit Microcontrollers

1C21 68000-based 16-bit Microcontrollers (planned)

IC22 ICs for Multi-Media Systems (planned)

IC23  QUBIC Advanced BiCMOS Interface Logic
ABT, MULTIBYTE™

IC24  Low Voltage Logic

Discrete semiconductors

SC01 Diodes

SC02 Power Diodes

SC03  Thyristors and Triacs

SC04 Small-signal Transistors

SC05 Low-frequency Power Transistors
and Hybrid IC Power Modules

SC06 High-voltage and Switching
NPN Power Transistors

SC07 Small-signal Field-effect Transistors

SC08a RF Power Bipolar Transistors

SC08b RF Power MOS Transistors

May 1994
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Discrete semiconductors (continued)

SC09 RF Power Modules
SC10  Surface Mounted Semiconductors
SC13 PowerMOS Transistors

including TOPFETSs and IGBTs
SC14 RF Wideband Transistors,

Video Transistors and Modules
SC15 Microwave Transistors
SC16  Wideband Hybrid IC Modules
SC17  Semiconductor Sensors

Professional components
PC01  High-power Klystrons and Accessories
PC06 Circulators and Isolators

MORE INFORMATION FROM PHILIPS SEMICONDUCTORS?
For more information contact your nearest Philips
Semiconductors national organization shown in the
following list.

Argentina: Buenos Aires, Tel. (541) 786 7633, Fax. (541)786 9367
Australia: NORTH RYDE, Tel. (02)805 4455, Fax. (02)805 4466

Austria: WIEN, Tel. (01)60 101-1236, Fax. (01)60 101-1211

Belgium: EINDHOVEN (Netherlands), Tel. (31)40 783749, Fax. (31)40 788399
Brazil: SAO PAULO, Tel. (011)821-2327, Fax. (011)829-1849

Canada: SCARBOROUGH, Ontario, IC’s Tel. (800)234-7381, Fax. (708)296-8556,
SC's Tel. (0416)292-5161 ext. 2336, Fax. (0416)292-4477

Chile: SANTIAGO, Tel. (02)773 816, Fax. (02)777 6730

Colombia: BOGOTA, Tel. (571)249 7624/(571)217 4609, Fax. (571)217 4549
Denmark: COPENHAGEN, Tel. (032)88 2636, Fax. (031)57 1949
Finland: ESPOO, Tel. (9)0-50261, Fax. (9)0-520971

France: SURESNES, Tel. (01)4099 6161, Fax. (01)4099 6427

Germany: HAMBURG, Tel. (040)3296-0, Fax. (040)3296 213

Greece: TAVROS, Tel. (01)4894 339/4894 911, Fax. (01)4814 240

Hong Kong: KWAI CHUNG, Tel. (852)424 5121, Fax. (852)428 6729
India: BOMBAY, Tel. (022)4938 541, Fax. (022)4938 722

Indonesia: JAKARTA, Tel. (021)5201 122, Fax. (021)5205 189

freland: DUBLIN, Tel. (01)640 000, Fax. (01)640 200

Italy: MILANO, Tel. (02)6752.3302, Fax. (02)6752 3300

Japan: TOKIO, Tel. (03)3740 5028, Fax. (03)3740 0580

Korea (Republic of): SEOUL, Tel. (02)794 5011, Fax. (02)798 8022
Malaysia: SELANGOR, Tel. (03)750 5214, Fax. (03)757 4880

Mexico: EL PASO, TEXAS, Tel. 9-5(800)234 7381, Fax. (708)296 8556
Netherlands: EINDHOVEN, Tel. (040)783749, Fax. (040)788399

New Zealand: AUCKLAND, Tel. (09)849 4160, Fax. (09)849 7811
Norway: OSLO, Tel. (022)74 8000, Fax. (022)74 8341

Pakistan: KARACHI, Tel. (021)587 4641-49, Fax. (021)577035/5874546
Philippines: MANILA, Tel. (02)810 0161, Fax. (02)817 3474

Portugal: Linda-A-Velha, Tel. (01)14163160/4163333, Fax. (01)14163174/4163366
Singapore: SINGAPORE, Tel. (65)350 2000, Fax. (65)251 6500

South Africa: JOHANNESBURG, Tel. (011)470 5911, Fax. (011)470 5494
Spain: BARCELONA, Tel. (03)301 6312, Fax. (03)301 42 43

Sweden: STOCKHOLM, Tel. (0)8-632 2000, Fax. (0)8-632 2745
Switzerland: ZURICH, Tel. (01)488 2211, Fax. (01)481 77 30

Taiwan: TAIPEI, Tel. (02)388 7666, Fax. (02)382 4382

Thailand: BANGKOK, Tel. (662)398-0141, Fax. (662)398-3319

Turkey: ISTANBUL, Tel. (0212)279 2770, Fax. (0212)269 3094

United Kingdom: LONDON, (071)436 41 44, Fax. (071)323 03 42

United States: Integrated circuits — SUNNYVALE,

Tel. (800)234-7381, Fax. (708)296-8556;

Discrete Semiconductors — RIVIERA BEACH,

Tel. (800)447-3762 and (407)881-3200, Fax. (407)881-3300

Uruguay: MONTEVIDEO, Tel. (02)70-4044, Fax. (02)92-0601

For all other countries apply to: Philips Semiconductors,

Intemational Marketing and Sales, Building BAF-1,

P.O. Box 218, 5600 MD, EINDHOVEN, The Netherlands,

Telex 35000 phtenl, Fax. +31-40-724825
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