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SELECTION
GUIDE

SELECTION BY FREQUENCY RANGE

frequency- max. )

range power type page
MHz w

68 to 150 40 2722 162 09002 24
721073 20 2722 162 02912 26
73t0 74 20 2722 162 02732 26
74510755 25 2722 162 05151 26
83to 84 20 2722 162 02722 26
86,510 87,5 20 2722 162 02862 26
88 to 108 50 2722 162 05991 28
88to 108 300 2722 162 07021 28
96 to 146 50 2722 162 03332 28
96 to 146 50 2722 162 03342 28
100 to 101 20 2722 162 02942 26
100 to 163 75 2722 162 05881 28
100to 163 300 2722 162 05891 28
138 to 141 20 2722 162 02902 26
138 to 141 100 2722 162 05001 26
140 to 260 40 2722 162 09012 24
144,510 147,5 20 2722162 02952 26
1465+25 100 2722 162 05141 26
146 to 165 100 2722 162 05751 26
153,5 to 156,5 20 2722 162 02962 26
15356+2,6 100 2722 162 05201 26
156 to 157 20 2722 162 06002 26
1595+ 2,6 100 2722 162 03831 26
1605+ 2,6 100 2722 162 03841 26
160to 174 100 2722 162 05761 26
160to 178 500 2722 162 01871 36
160to 178 500 2722 162 03641 36
160to 178 1000 2722 162 01901 36
160to 178 1000 2722 162 03681 36
161 to 162 15 2722 162 02992 26
166+ 2,6 100 2722 162 05281 26
168+ 2,6 100 2722 162 03851 26
170 to 200 100 2722 162 07001 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 1500 2722 162 05971 36
176,5 to 183,5 20 2722 162 06891 26
190 to 220 100 2722 162 07011 36
195 to 205 1000 2722 162 05031 36
200,510 207,5 20 2722 162 06901 26
200 to 230 500 2722 162 01851 36
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SELECTION

GUIDE
frequency- max.
range power type page
MHz w
200 to 230 500 2722 162 03621 36
200 to 230 1000 2722 162 05981 36
200 to 230 1000 2722 162 01881 36
200 to 230 1000 2722 162 03661 36
201 to 209 100 2722 162 06291 26
208,51t0215,5 20 2722 162 06911 26
225 to 400 50 2722 162 03722 28
225 to 400 50 2722 162 03732 28
22510 270 150 2722 162 01931 30
225 to 270 150 2722 162 01932 30
225 to 400 200 2722 162 05781 28
225 to 270 500 2722 162 03171 36
225 to 270 500 2722 162 03651 36
225 to0 270 1000 2722 162 03691 36
225 to 270 1000 2722 162 03181 36
230 to 470 40 2722 162 09022 24
270 to 330 60 2722 162 03421 30
270 to 330 150 2722 162 01941 30
330 to 400 60 2722 162 05091 30
330 to 400 150 2722 162 01951 30
400 to 470 20 2722 162 02712 32
400 to 500 25 2722 162 09041 24
400 to 470 100 2722 162 03411 32
400 to 470 100 2722 162 05101 32
400 to 470 300 2722 162 01572 44
406to 414 60 2722 162 02931 32
406 to 470 100 2722 162 06161 32
433 to 435 2000 2722 162 03991 48
450 to 458 60 2722 162 02981 32
455 to 459 100 2722 162 06931 32
460 to 468 60 2722 162 02857 32
462 to 468 100 2722 162 01555 32
470 to 600 10 2722 162 02691 40
470 to 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 to 600 500 2722 162 03141 46
470 to 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
510to 514 60 2722 162 02921 32
550 to 650 100 2722 162 01563 40
590 to 720 300 2722 162 01592 44
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Circulators and isolators SELECTION
GUIDE
frequency- max.
range power type page
MHz W
590 to 720 400 2722 162 01642 44
590t 720 500 2722 162 03241 46
590 to 720 500 2722 162 03201 46
590 to 720 500 2722 162 01131 46
590 to 720 700 2722 162 05381 46
590 to 720 2000 2722 162 01781 48
590 to 720 2000 2722 162 01281 48
590 to 720 2000 2722 162 03011 50
590 to 720 2000 2722 162 03061 50
600 to 800 10 2722 162 02701 40
600 to 800 10 2722 162 02681 40
600 to 960 10 2722 162 05321 28
600 to 800 10 2722 162 02751 40
600 to 960 10 2722 162 06111 28
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
710 to 860 300 2722 162 01612 44
710 to 860 400 2722 162 01662 44
710 to 860 500 2722 162 01141 46
71010 860 500 2722 162 03251 46
710 to 860 500 2722 162 03211 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
71010 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
930 to 965 60 2722 162 06841 32
935 to 960 35 2722 162 06962 32
960 to 1225 100 2722 162 03591 52
1350 to 2100 10 2722 162 06701 52
1350 to 1700 10 2722 162 05331 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 54
1470 to 1620 15 2722 162 02631 54
1590 to 1800 1 2722 162 02531 54
KJ anuary 1989
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SELECTION

GUIDE j
frequency- max.
range power type page
MHz w
1590 to 1800 15 2722 162 02641 54
1630 to 1780 1 2722 162 06031 60
1680 to 1920 20 2722 162 03881 58
1680 to 1920 50 2722 162 03911 58
1700 to 2100 10 2722 162 05311 54
1700 to 2100 15 2722 162 02571 54
1700 to 2100 15 2722 162 02581 54
1700 to 2300 20 2722 162 02191 58.
1700 to 2300 20 2722 162 02511 58
1700 to 2300 20 2722 162 03951 58
1700 to 2100 30 2722 162 04051 62
1700 to 2100 30 2722 162 05241 54
1700 to 2100 30 2722 162 05231 54
1700 to 2100 30 2722 162 04091 62
1700 to 2100 30 2722 162 05251 54
1700 to 2300 50 2722 162 03941 58
1760 to 1940 1 2722 162 02541 54
1760 to 1940 15 2722 162 02651 54
1815 to 1925 1 2722 162 06321 60
1880 to 2120 20 2722 162 03891 58
1880 to 2120 50 2722 162 03921 58
1890 to 2110 1 2722 162 02551 54
1890 to 1990 1 2722 162 06041 60
1890 to 2110 15 2722 162 02661 54
1900 to 2300 10 2722 162 05341 54
1900 to 2300 15 2722 162 02591 54
1900 to 2300 15 2722 162 02601 54
1900 to 2300 15 2722 162 05471 54
1900 to 2300 30 2722 162 04101 62
1900 to 2300 30 2722 162 05261 - 54
1900 to 2300 30 2722 162 05271 54
1900 to 2300 30 2722 162 04061 62
2000 to 2700 10 2722 162 05411 54
2000 to 4000 50 2722 162 01501 68
2000 to 4000 50 2722 162 02091 68
2000 to 4000 50 2722 162 02101 68
2000 to 4000 50 2722 162 01491 68
2038,5 to 2108,5 1 2722 162 06051 60
2074 t0 2184 1 2722 162 06331 60
2080 to 2320 20 2722 162 03901 58
2080 to 2320 50 2722 162 03931 58
2100 to 2500 10 2722 162 05351 54
2297,5 to 2367,5 1 2722 162 06061 60
2300 to 2700 10 2722 162 05361 54
2350 to 2400 3000 2722 163 02091 76
2350 to 2400 3000 2722 163 02081 76
2350 to 2400 6500 2722 163 02024 78
2350 to 2400 6500 2722 163 02025 78
2425 to 2475 3000 2722 163 02061 76
2425 to 2475 3000 2722 163 02071 76
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Circulators and isolators SELECTION
GUIDE

frequency- max.
range power type page
MHz w
242515 2475 8500 2722 183 02005 78
242510 2475 6500 2722 163 01021 80
242510 2475 6500 2722 163 02004 78
2450 to 2850 10 2722 162 05401 54
3000 to 6000 20 2722 162 02071 68
3000 to 6000 20 2722 162 01511 68
3800 10 4200 10 2722 162 04031 64
3800 to 4200 10 2722 162 03431 64
4000 to 8000 10 2722 162 01811 68
4000 10 8000 10 2722 162 02111 68
4200 10 4400 10 2722 162 02471 64
4400 10 5000 10 2722 162 04041 64
4400 10 5000 10 2722 162 03441 64
5925 10 6425 200 2722 161 04003 66
5925 to 6425 200 2722 161 02212 66
642510 7125 200 2722 161 02312 66
642510 7125 200 2722 161 04052 66
7000 to 12400 10 2722 162 02122 68
7000 to 12400 10 2722 162 01822 68
712510 7750 200 2722 161 04062 66
7125 10 7750 200 2722 161 02322 66
7900 to 10400 5 2722 162 02231 68
8200 1o 19200 50 2722 161 02071 68
8500 to 9600 1 2722 161 01221 74
8500 10 9600 1 2722 16101222 74 .
8500 to 9600 5 2722 161 01361 74
8500 10 9600 10 2722 161 01211 74
8500 1o 9600 10 2722 161 01261 74
8900 10 9600 5 2722 162 02501 68
10025 to 10325 1 2722 161 01531 74
12000 to 18000 s 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.

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. '

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.

January 1989
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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 nawer of the combined signa! should not excecd 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.

14

January 1989



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 |EC 68 test D, accelerated damp heat.
This test begins with the temperature at 55 + 2 ©C and R.H. at 95 to 100% for a period of 16 hours,
followed by a period of 8 hours with the temperature at + 25 °C and R.H. 80 to 100% to complete the
24-hour cycle: the test consists of 6 uninterrupted cycles.

Vibration test

This test has been carried out completely in accordance with MIL-STD-202D, method 201A: frequency
range 10 to 55 to 10 Hz for 2 hours in each of the X, Y and Z directions, with a total excursion of
1,5 mm.

Thermal shock test

This test has been carried out completely in accordance with MIL-STD-202D, method 107C under
condition A: 5 cycles with extreme temperatures of —55 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 ISO 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

pes |
X
» N
3
e
:
et
e
o
v
[« %
Q.

Note
On request, different tests and/or additional tests to those above can be carried out.

January 1989
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GENERAL

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

GENERAL

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

PREAMP — OUTPUT
' <—— STAGE
B
OSCILLATOR MULTIPLIER
-r—
7288154
—
GENERATOR . LOAD
7288155
N4
Y
1
1
I
TRANSMITTER — ;____i TRANSMITTER
1 -r— | 2
| —— J
7288156
RECEIVER

REFLECTION
AMPLIFIER

7288157

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

January 1989
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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

TRANSMITTER

fy

A\

O——) -
R\Tﬁfz f1@ f+fy+is

~_ f2 e f3
e X

| |

TRANSMITTER TRANSMITTER
[ f3

7288160

fq

AMPLIFIER AMPLIFIER
f2 f3

|

l l 7288161

15t STAGE

( 2nd STAGE

7288162

N

/\/
~~_ CARRIER

7288163

.F.

©
®

18
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J L GENERAL

Circulators and isolators
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CIRCULATORS AND ISOLATORS
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ISODUCTORS -

Preferred application: fixed and mobiie communication.

di ) ; N maximum power
type imensions requency range row— roflocted
Fig. MHz W w
2722 162 09041 1 400 to 500 25
2722 162 09002 2 68 to 150 40 total
reflection
2722 162 09012 2 140 to 260 40 permitted
2722 162 09022 2 230 to 470 40
* For instantaneous bandwidth see diagram.
The technical characteristics have been measured in the following circuit:
G Co
Z =509 Z=50Q

The trimming capacitors should
preferably be of a type with low
temperature coefficient.

VX712212EA
type C1 (pF) C2 (pF)
2722 162 09041 2 to 15 2 to 10
2722 162 09002 25 to 200 20 to 150
2722 162 09012 55to 65 5,5to 65
2722 162 09022 2 to 16,6 2 to 16,5
fe—— 40 ———
34
f—— 22— ,
] Jr T )
85 : 31 ' l .
4 1 S
¥ + 30 }— f;:;{é jX . i I
1 - Xy ) 1T
¥ gl l b | / 15 :
): “ﬂ T G0
12 U
16— VX722 741 {62 |- 35—+ VX 7225801

Fig. 1. Fig. 2.
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ISODUCTORS

insertion loss isolation 'VSWR temp. range connector mass
dB dB oc g
<05 =20 <125 0 to 60 \ 20
<0,9 (<100 MHz)
g =20 <1,22 0 to 60 40
<0,7 (> 100 MHz) = = solder
pins
<06 =20 <1,22 0to 60 40
<05 =20 <1,22 0 to 60 40
100 - — T
A e H R
I L1 o LT T I TT T ] 27
2 —1—2722 162 09012 T
D 2722 162 09002 : :
] P i
3 : 1l i
8 A
“ A L
10 // P 4/
,4 ATZ >
7 y ‘V
2 171 d !
i Z “ P :
V P 3 4
P ALY LI
A v = typ. at Tymp=25 °C
= == guaranteed range from 0 to 60°C
L -1 isolation 20dB
1 return loss 20 dB (4v. sl.w. r.=122)
1 A | | |
75 100 150 200 250 300 f(MHz) 450 500
R(EERmARL [TII] i
2722 162 09002 i
08 2722 162 09012
2722 162 09022
3o il
e N 110 W [
o | . o
c 06 N ' 1
E: R |
3 05 ul . | I
- \\ i )
S0 ; “\‘Ir ; N i
: [\\‘ \(* i | |
e i
NG L
03 ; NG
, By N~
02 t
! |
o1 f
. ‘
. 1]
75 100 150 200 250 300 f(MHz) 450 500

January 1989

25



VHF NARROW-BAND
CIRCULATORS/
ISOLATORS

Preferred application: fixed and mobile communication

di . ; . maximum power
type imensions requency range oW p—p—
Fig. MHz W w
2722 162 02912 72 to 73 20 20
02732 73 to 74 20 20
02722 83 to 84 20 20
02862 86,5to 87,6 20 20
02942 100 to 101 20 20
02902 138 to 141 25 20
02952 3 144,5 to 147,5 20 20
02962 153,5 to 156,5 20 20
06002 166 to 157 20 20
02992 161 to 162 15 15
06891 176,56 to 183,56 20 20
06901 200,5 to 207,5 20 20
06911 208,5 to 215,56 20 20
2722 162 05151 745to0 75,55 25 20
05001 138 to 141 110 110
05141 146,5 + 2,5 110 110
05201 1535+ 26 110 110
03831 1595+ 26 110 110
03841 4 1605+ 2,6 110 110
05281 166,0t 2,6 110 110
03851 1680+ 26 110 110
05751 146 to 165** 110 110
05761 160 to 174** 110 110
06291 201 to 209 100 100
86,5max ——

le—L49max
l—38+0,4

il

IR
) 150,3 '*’ i N
Fig. 3. 32min b_____; I~ t max
e
L3401 | | |,
(2x) T3 ¢ 621
ot !
|
JZZ:O,?L
re—38+2 —»
|
_ g1 T T
*  Other frequencies on request. ) '{i‘f_é}‘
** Tunable instantaneous [ | E

- : h ) VG 722 267.5
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 oC g

0,7 0to 50 220

0,8 0 to 55

0,7 0to 55

0,7 0 to 50

0,7 0to 50 N

0,4 0 to 55 female
20 0,6 1,25 0to 50

0,6 0to 50

0,6 0to 50

0,6 0to 50

0,6 0to 55

0,6 0 to 55

0,6 0to 55

0,8 0to 55 400

04 0to 55

04 0to 55

0,4 0to 55

04 0to 55 N
20 04 1,256 0to55 female

04 0to 55

0,4 0 to 55

0,4 0 to 55

04 0 to 55

0,5 0to 55

86,5max ———
i Ty
- 36,5 ~
' max
: —t +0,6
15£0,3 i
Fig. 4.
+ %
9:04 ®5+0,3 (3x)

)
- ﬁt? l:

\ |
1
—J 31,610,8 L

VG 722 901E
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VHF/UHF BROADBAND
CIRCULATORS/
ISOLATORS

Preferred application: fixed and mobile communication

maximum power
type dimensions frequency range
cw reflected
Fig. MHz W w

2722 162 05991 5 88 to 108 50

07021 7 300
2722 162 03342 5 96 to 146 50

03332 6
2722 162 05881 5 100 to 163 75

05891 7 300
2722 162 03732 5 225 to 400 60

03722 6 60

05781 5 200
2722 162 06111 8 600 to 960 10

05321 9

53 max -
ra-25

&3

|

] Jas!
L——67 max——=e I
le——105max — | 28 max = l
VX 722 543.3 E g
Fig. 5. = !
< |
56102 3 28mox l
e —= @~ ™ = !
r- oy ‘T:%T%i T ﬁ'h’
' @3 o ©C3J
~-35:0,3>

|
|
L
lt33 max o
3
,

le— 67 max ———s=

l@«———— 87 max VX 722543 VG 722 899

Fig. 6. Fig. 7.
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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
18 0,8 1,3 -10 to +50 N female
16 0,8 1,4 0 to +60 N female
18 1,3 1,3 -10 to +60 N female 400
SMA female 380
14 1,5 15 —20 to +55 N female
16 1,3 1,4 1,4 -40 to +80 N female 400
16 1,3 1,0 1,4 —40 to +80 SMA female 380
17 0,75 1,35 1,4 0to +55 N female 400
13 15 0,9 0,6 1,65 1,4 -25to +65 SMA female 400
[ 69£05— ~—>’
i . o
[} j
S Eun
+ =
La%g
€ : =
Mmoo
| 38204 »]
<+— 53 max —-=
H
Y
{ ‘ - 20
_ _@ n +1
| '
VX 722 740
Fig. 8. Fig. 9.
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CIRCULATORS
225 TO 400 MHZ

Preferred application: fixed and mobile communication

maximum power
type dimensions frequency range
CW reflected
Fig. MHz w w

2722 162 01931 10 225 to 270 150

01932 225 to 270

01941 270 to 330

01951 330 to 330
2722 162 03421 11 270 to 330. 60

05091 330 to 400

[

70
max
495 | 90
Mé (4x) . £02 max
0 deep + It T 17,3 | )
+0,2
| |
p<———52:0,'2—>i thread in
/ cover only
r— — - — — - T
;‘(J IL‘_: f
] — 32max
= ———— = el
VZ69031V2E
Fig. 10
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CIRCULATORS
225 TO 400 MHZ

isolation insertion loss VSWR
temp. range connector mass
min. typ. max. typ. max. typ
dB dB dB dB °C g
18 21 0,35 0,2 1,35 1,25 0to +70 N female 725
0,5 0,35
0,35 0,2
0,35 0,3
18 21 0,35 0,2 1,35 1,25 0to +70 SMA female 725
88 max ———==
h 63max — s
| 4
] T
| 2
- IS . max
i 498 | 85
M (bx) ¥_| ‘ | ¥ +02 | max
10 deep rﬁ ¢ 173
L Jw
T fﬁ' i *
| g |
< 52402 » thread in
- / cover only

'LP‘
Jf
m

bt

[ ——————

}

32max

'

VX T22545 2E
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UHF CIRCULATORS/

ISOLATORS

Preferred application: fixed and mobile communication

maximum power

type dimensions frequency range
Ccw reflected
Fig. MHz w W
2722 162 02712 12 400 to 470 20
2722 162 06962 14 935 to 960 35
2722 162 02931 13 406 to 414 70 70
02981 450 to 458
02921 510to 514
2722 162 06161 13 406 to 470
06931 455 to 459 100
02857 460 to 468
2722 162 03411 16 400 to 470 100 100
05101 17
2722 162 01555 16 462 to 468 100
2722 162 06671 13 806 to 960 100
06841 15 930 to 965 60

VG 722 267.5

32
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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
20 0,5 1,25 -10 to +60 N female 400
45 0,7 1,25 -10 to +60 N
45 55 1,0 0,7 1,25 1,15 -10 to +60 N female 700
0,8 0,6
0,8 0,6
50 55 0.8 0,7 1,25 1,15 —20 to +60 N female 700
- 0,6 - - -10 to +60
- 0,6 - - -10 to +60
20 25 0,5 035 | 1,25 1,15 -10 to +60 N female 400
SMA female
25 0,5 1,20 -10 to +60 N female 400
45 55 0,8 05 1,25 1,15 ~10 to +60 N female 700
1,20 350

|

- 1345 max ]

[¢————— 97 max ———»

—H . C—— —

S\
)

|
TU

|

3,1 min
— |-

|
|

T

._
+03»l

@
©

15203
365

le— 52 max—|
e——71 max ———»

re—— 85,6 £0,3 —»

|
!
|
[
i
|

Fig. 13.

—{ 27max le—

VZ722560.3
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UHF CIRCULATORS/

ISOLATORS
’«———*70*—,—»] <20
!
g ] il j’
) v 28
62 ..\ A
,Imin 7
LIy L
| |
<~~~—354’l <—¢;8
- —— (3 ] VG 722 900 s
Fig. 14.

a I e
o v ' of 1 281 |
max ‘. . e 92 l | L
J 4,2 min m g § 2o

: |
l_‘_l
D E— LmeJ
e 63,1 ——— VX 722826
Fig. 15.
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UHF CIRCULATORS/
ISOLATORS

[+——86,5max ———

[*-48,7max *]

T

03>
52 max—»

.Ei: . . J 0 g
=
l'3820,l."

: y
3
*VZ??ZSJOA
Fig. 16.
re———T0 max ——>»
[— 48,7max->
L By
. } - 8 %
£ i . o E 2
ST le Y T

l~<—38=0‘4—>l
, '
j ! 8 x
. iy o
ﬁi 1 ”%‘ S
. A ~
. . ~
X 722 551 ‘
Fig. 17.
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BAND il CIRCULATORS

Preferred application: VHF television

maximum power

type dimensions frequency range
CW peak
Fig. MHz w W
2722 162 07001 18 170 to 200 * 100
07011 190 to 220 *
2722 162 01871 19 160 to 178 500 850
01861 173 to 204
01851 200 to 230
03171 225 10 270
2722 162 03641 20 160 to 178 500 850
03631 173 to 204
03621 200 to 230
03651 225 to 270
2722 162 05031 22 195 to 205 1000 1800
2722 162 03681 21 160 to 178 1000 ~1800
03671 173 to 204
03661 200 to 230
03691 225 to 270
2722 162 01901 22 160 to 178 1000 1800
01891 17310 204
01881 200 to 230
03181 225 to 270
2722 162 05971 .23 17310 204 1500 1800
200 to 230

05981

temperature of the connectors +55 °C.

* Tunable instantaneous bandwidth for isolation 20 dB min. 6 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
20 0,5 1,25 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 EIA7/8" 2700
20 0,4 1,25 —-10to +40 ** N female 2100
20 24 0,35 0,3 1,25 1,15 —-10to +40 ** EIA 7/8" 2700
20 24 0,35 0,3 1,25 1,15 -10to +40 ** HF 7/16 female | 2150
20 0,35 1,25 -10to +40 ** EIA 1 5/8"

January 1989
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BAND Iil CIRCULATORS

*
$5+0,3 (3x)

i Tt$ :B 27$,ax

L
1
—’I 31,6%0,8 l—— VG 722 901E

Fig. 18.
L
x
[=]
£
N
* T
-

E \ 3x

— 120°
E +30°

VZ 7222851
Fig. 19. Fig. 20.

* note see page before
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L BAND Il CIRCULATORS

I
- 72_max -—
[ 72 max -
I

} $25
x —»
g
13
] o
5]
£ I
5
la— 112 max —
VZ 722270.2
VX722549b2
Fig. 21. Fig. 22.

>~

| \
o

le——— 105 max —————w=

e 174,8 Max ——————————

VX 722902 81 max

Fig. 23.
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DANU 1V/ ¥
CIRCULATORS/
ISOLATORS UP TO 100 W

Preferred application: UHF television

di . ‘ maximum power
type imensions requency range oW soak
Fig. MHz w w
2722 162 02691 470 to 600
02701 24 600 to 800 10 100
02401 790 to 1000
2722 162 02751 600 to 800
02741 25 790 to 1000 10 100
2722 162 02671 470 to 600
02681 26 600 to 800 10 100
2722 162 03871 470 to 600
03821 27 600 to 800 50 200
03811 790 to 1000
2722 162 01551 470 to 600
"~ 01563 550 to 650
01561 28 600 to 800 100 200
03261 790 to 1000
03263* 790 to 1000
2722 162 03961 470 to 600
03971 29 600 to 800 100 200
03981 790 to 1000
[+—86,5max —*
449 max ™
A i
| R
> E
o~
e SR PR
syl n R l o
T ! l
38+0,4+
1
x
g
isEmEiTy
| I &
V27222673 I L}

Fig. 24.

* Low noise.
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BAND IV/M
CIRCULATORS/
ISOLATORS UP TO 100 W

isolation insertion loss VSWR .
. temp range connector mass
min. | typ. max. typ. max. typ.
d8 | dB dB dB oc * g
20 | 25 05 035 | 125 | 1,15 —10to+60 | N female 400
20 | 25 05 035 | 125 | 1,15 —10t0o+60 | SMA female 400
20 | 25 0,5 035 | 1,25 | 1,15 —10to+60 | *1/95 400
female
0,35 1,15
20 | 25 05 035 | 1,25 | 115 —10t0+60 | SMA female 400
03 114
0,35 115
0.35 115
20 | 25 05 035 | 125 | 115 —10t0o+60 | N female 400
0.3 114
03 114
0,35 115
20 | 25 05 035 | 125 | 115 —10t0o+60 | N male 400
03 114

[a— 68max —

le— 49Max —

le—52max —e|

-
+
&

15:0:li‘

- 365:03 L—

le————T72max ——o

n T . *
Lh
‘ T

VX 722 571.2

Fig. 25.

** Other connectors on request.
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BAND IV/ Y
CIRCULATORS/

ISOLATORS UP TO 100 W

32 min
i

81max —»

< 49max—

T

B

15+Q3

=

e——52max

e
—+ 36,5:Q3 e

le————73 max

m

VZ 7222845

Fig. 26.

re———T70max ——»

[a— 487Tmax-»|

—27max re—

32min

T

mi

15+03

R

—4 365:03 l“

le—52max —e
[¢e—— 63 max —

L‘38:0,4’l

Fig.

VX 722 551)

28.

x
(o]
£
&
)

42
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BAND IV/ Y
CIRCULATORS/

ISOLATORS UP TO 100 W

[——86,5max ——

32min

-48,7max ™
0 ¢ |
o
c¥ | K H & 3
£ D - [ 5 £
=
LSG!O,A’
Y
s
——“”;Hiﬂ’ £
o~
o~
$V272253OA
Fig. 27.
|a———90 max ————
<-48,7mox->‘
B ?
x
o
£
(3]
[Te]

la—o 73 MaX ———»i

—{27 max re—

1y
VX 722 548.2

Fig. 29.
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BAND INV/V
CIRCULATORS

300w

Preferred application: UHF television

. di . ; maximum power
ype imensions requency range oW Deak
Fig. MHz w w

2722 162 01572 400 to 470
01582 470 to 600

01592 30 590 to 720 300 500
01612 710 to 860
2722 162 01632 470 to 600

01642 3i 590 to 720 300 500
01662 710 to 860

98 max ——»~
te— 64,5 MAx —— s

=

Fe—715 max ——»

— 88,5 max ———»

©
A
' __4____
, |
re— 505203

[ -
N

-

S .
w -
18103+

o

VX 722 529.1

s
LA B
| - 1
- 375max e

Fig. 30.
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BAND IV/VW
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 1,256 1,15 —10to + 60 N female 1200
20 25 0,35 0,20 1,25 1,15 —10to + 60 :‘F 7118 1200
emale

[e—————1105max ————»

re—— 645Smax —

0] | 1 T ‘
NI LY
0 < ow
d | eld B3
: : 1
~ I x
1[?3 | f
( J
==
le—52%03—»
’7:1‘ = ﬁ
]
=
- ! kx T
! VX 7225311
Fig. 31.
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BAND IV/ Y
CIRCULATORS
500 AND 700 W

Preferred application: UHF television

di . ¢ maximum power -,
type imensions requency range W —eak
Fig. MHz w w
2722 162 01121 470 to 600 '
03191 600 to 800 .
01131 32 590 to 720 500 ' 800
01141 710 to 860
2722 162 03221 470 to 600
03231 600 to 800 :
03241 33 590 to 720 500 X 900
03251 710 to 860
2722 162 03141 470 to 600
03151 600 to 800
03201 34 590 to 720 500 900
03211 710 to 860
2722 162 05371 470 to 600
05381 34 590 to 720 700 8000
05391 710 to 860
. |
x !
£
g
t T
— 674%0,2
l——‘ 3x
| 120°
S 430
X vz 7222051

Fig. 32.
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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.
dBx dB dB dB oC
22 24 0,35 0,25 1,2 1,15 —-10to+70 N female 2080
20 24 0,35 0,25 1,26 1,15 —10t0+70. EIA 7/8" 2700
" HF 7/16
20 24 0,35 0,25 1,25 1,15 —-10to+70 female 2200
20 04 1,25 +5to+65 HF 7/16 2200
female
A
x
o
£
~N
o~
| ]

=—oL-viT™

112 max —
VZ 722286

Fig. 34.
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BAND IV/X
CIRCULATORS
2 kW

maximum power

t dimens] f
ype Imensions requency range CW peak
Fig. MHz w w

2722 162 03991 35 433 t0 435 2000 2000
2722 162 01771 470 to 600
01791 600 to 800

01781 35 590 to 720 2000 2000
01801 710 to 860
2722 162 01261 470 to 600
01331 600 to 800

01281 36 590 to 720 2000 2000
01271 710 to 860

eg—

VX722549b

= 72max

2

48
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BANDIV/ Y
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 1,25 1,15 0 to 40* EIA 7/8" 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 26 0,35 0,75 12 1,15 —10to + 40 female 2200
22 26 1,2

% !

13 ___# KZ } |

) |

} $25

x —

o

13

o

| I

74 max
le-82%0,2

la— 112 max —

VZ 722270.2

Fig. 36.

* With (filtered) air cooling, at 250 Pa pressure drop; 40 OC inlet temperature, max. permissible
temperature of the connectors + 55 ©C.
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BAND IV/X
CIRCULATORS
2/8 kW

Preferred application: UHF television

. di ) ‘ maximum power
ype imensions requency range oW Seak
Fig. MHz W W
2722 162 03051 470 to 600
03061 37 590 to 720 2000 8000
03071 710 to 860
2722 162 03001 470 to 600
03011 38 590 to 720 2000 8000
01981 710 to 860

J‘MBSmox

P':‘l

—

)

)= = S

o =0
1

[:jBOmGXHﬂ
_T ‘ N2max —————

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
d8 | dB dB dB oc

HF 13/30
*

20 0.4 125 +51t0+40 ol
20 0,4 1,25 +5t0+40* | EIA 1%” 3900

le——— 105 max ————!
l#——————————174,8 max

\

an __@a
o (0]

1
Ao/

|
|
|
|
|

VX 722 550.1

81 max

* With (filtered) air cooling at 250 Pa pressure drop; 40 OC inlet temperature, max. permissible
temperature of the connectors + 55 ©C.
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CIRCULATORS/
ISOLATORS
1TO 2 GHz

Preferred application: radio links and navigation

di . . maximum power
type imensions requency range W ~fiected
Fig. MHz W W
2722 162 02492 39
03802 40 1427 to 1535 10
2722 162 05331 41 1350 to 1700 10
2722 162 05571 41
06701 42 1350 to 2100 10
2722 162 03591 40 960 to 1225 100
[———86,5max ——— fe—86,5max —*
Fe— 4 9 max ™ 48,7 max
|
n/ i Ram/B - !
+ x ] x
| 5 |
ct | ‘ K S & 8 c¥ | K] 2 & 8
B é oo P2 fhas | o o 2 7 =
sl 28, s g R R
™ L [Te] ™ SR w *
RN == (i
. g
lw-380,4 ke-3840,45
é 1B
q— £ —t £
[ [
N ——ed o~
vz 722267.3 | * ? VZ722530A
Fig. 39. Fig. 40.
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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 oC
20 24 04 0,3 1,15 1,12 0to 55 N female 400
20 23 04 0,3 1,2 1,15 0to 45 SMA female 120
17 0,5 1,35 -151to0 + 65 SMA female 120
20 22 0,5 0,35 1,25 1,20 -10to + 60 N female 460

36 e 0=
it 2re

o + o - b

! VX 722739 VX722826.1

Fig. 41. Fig. 42.
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CIRCULATORS/
ISOLATORS
2 GHz

maximum power

. . P
type dimensions requency range oW reflocted
Fig. MHz w W
2722 162 02521 1470 to 1620
02531 45 1590 to 1800 1 1
02541 1760 to 1940
02551 1890 to 2110
2722 162 02631 1470 to 1620
02641 1590 to 1800
02651 46 1760 to 1940 15 15
02661 1890 to 2110
2722 162 05241
05251 47 1700 to 2100 30
05231
2722 162 05261
05271 47 1900 to 2300 30
2722 162 02571 1700 to 2100
02581 1700 to 2100
02591 43 1900 to 2300 15 15
02601 1900 to 2300
2722 162 05311 1700 to 2100
05241 1900 tc 2300
05351 43 2100 to 2500 10
05361 2300 to 2700
05401 2450 to 2850
05411 2000 to 2700
2722 162 05471 44 1900 to 2300 15

I

ki

R
4&1—%—@3}?

1
Fig. 43.

VX 722739
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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
20 23 04 0,3 1,22 1,15 0to 55 solder pins 100
20 23 0,4 0,3 1,22 1,15 0to 55 SMA 150
female
26 1,1 SMA
26 0,3 1,11 0 to 55 2 x female 120
20 1,25 1 x male
SMA
26 0,3 1,11 0to 55 2 x female
1 x male
SMA
26 0,25 1,11 0to 55 2 x female 140
1 x male
20 04 1,2 —20to + 55 EMA 120
emale
1 x N female
23 0,3 1,1 —10to+70 2 % SMA female 150
35 20
e M S o
14
& - ©
W i &rﬁ
VX 722825
Fig. 44.
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CIRCULATORS/
ISOLATORS
2 GHz

ft———— 472-09 —————»f

i~ 52min

42804 —
82 0% ——— 42+0)
{ |e—— 38,2max —— | —ef
2200 | | i . | ¥
x025:007| fzT] i $§ v B 75
- - H-B- 86 -
i ’ inrl ‘;'35
36
22(4 396
P22 : MAX max ’
] l '
] p
P12t |a—20 max -
la—— 35 max ————o~ VX 7225071
Fig. 46.
-~ 533208 — o
35 > — 20 —s]
* |
o — GG
- | A A\N/
36 r |
fgjg 56
max
! !
= i 1
D - &+ 635
I___] ! )
i P43(2x) VX 722557
L- 22+08—+ et () 17—
le——— 381202 — o le— 251203 —
Fig. 46.
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CIRCULATORS/
ISOLATORS
2 GHz
35 [e— 20 —o|
1 ] 1 . ;
75 il ' B @ | @
I T_B: : 05231 3@‘ T @B’ T
I —+~ 05241 [} el e i
36 __;J _ 05261 .r@_ . L.
| . n
thread in : \—//82%3% 22)32 . 02
plate only £ | 'I—%“ i A
L i
ST M3
i 4 deep
(4x)
VX722644.1EA
Fig. 47.
- 35 - e— 20 —»~
I R . *
02571 [B
75 : ) —--*ozssu_ﬂ ] 17
- I
36 —f1— -
E? n
ti;read in ! 202 56
plate only :3_
) | |
A b o M3
i i 4 deep
(4x)
VX722515.3EA
a— (17—

Fig. 48.
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CIRCULATORS/

ISOLATORS
2 GHz
Preferred application: radio links
t di . ¢ maximum power
ype imensions requency range W ~flected
Fig. MHz w w
2722 162 03881 1680 to 1920
03891 49 1880 to 2120 20
03901 2080 to 2320
2722 162 03911 1680 to 1920
03921 50 1880 to 2120 50
03931 2080 to 2320
2722 162 03951 49 20
03941 50 1700 to 2300 50
2722 162 02191 51
02511 52 1700 to 2300 20 5
!L* [l : 86,5 max
50+ ——
* 487max ™
l ‘4— 48 *] — |
S S LA R S U
- o E = L . J + o~ x
x NN R I P ) w ]
Stie- 4 of-Tg o @ e ¢7?gl £
= | £ m__{ = e Q !
e = |
- 38:04 ” 38+0,4 '
, | . | | v
T s s
q b b
1 ~ : 9
v 122660 § l VX722 6501
Fig. 49. Fig. 50.
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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 0to+50 SMA female 400
23 0,40 1,15 —-20to + 60 N female 400
20 03 1,25 0to+55 | SMA female 400
N female
Nm+f
20 0,3 1,25 0to + 55 SMA m + f 400
le——73max————»
e 43 max —
1
LT
SR SNEND A PR
g 1_‘LL | g & ‘ T
pod A
38204 =
; , i
: — .
5 ﬁﬁf T £
) ) 4
vZ722267.7 ? s
Fig. 51. Fig. 52.
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ISOLATORS 2 GHz
FOR
P.C. BOARD MOUNTING

Preferred application: radio links

. di . ¢ maximum power
ype imensions requency range o —
Fig. MHz w w
2722 162 06031 1630 to 1780
06321 1815 to 1925
06041 53 1890 to 1990 1 1
06051 2038,5 to 2108,5
06331 2074 to 2184
06061 2297,5 to 2367,5
|e—— 53+ 02— 2% ] 17MAX |eg
] ! - + FO
T i
i *T i
| L |
. g |
| 7 |
| N
e—37,1 max —

= L8202 paw
g,, +1
:“.‘:é ‘>H<—IM2(8)<) P :
/I 1
TP e
U Ghshalindhabmy
T
J lﬂB,étO,‘l
+02
23,6_0.1 VX722 737
Fig. 53.
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ISOLATORS 2 GHz
FOR
P.C. BOARD MOUNTING

isolation. insertion loss VSWR
s - temp. range connector mass
min, typ. max. typ. max. typ.
dB dB dB dB : oC
SMA
20 04 1,256 —20to + 60 female, 110
modified
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4-PORT

CIRCULATORS
2 GHz

1: television

; di . ; maximum power
ype imensions requency range ] ———
Fig. MHz w w
2722 162 04051 1700 to 2100
04061 54 1900 to 2300 30 15
2722 162 04091 54 1700 to 2100 30
04101 > 1900 to 2300
86
-— 60202
) palllen, | *EL
| L
04051 4 / ’ )
04061 f' /04091 : |
‘ I01.101 ‘ > . 35
\
\Y . l ’
|
| | ' L

la—29:04 ——»=—28+02 ———‘

'

M3
S deep (4x)

Q-

. ¢_
it

A

Fig. 54.

VX722516.3EA
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4-PORT
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 1,1 Oto+55 male 2 x 220
female 2 x
SMA
26 0,25 1,11 0to+55 male 2 x 220
female 2 x

January 1989
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CIRCULATORS/
ISOLATORS

4 GHz

Preferred application: radio links and navigation

maximum power

t i i f
ype dimensions requency range o o
Fig. MHz w w
2722 162 02471 55 4200 to 4400 i0 15
2722 162 03431 56 3800 to 4200 10
03441 4400 to 5000
2722 162 04031 57 3800 to 4200 10

04041

4400 to 5000

le—— 45 max ————
r—ZBmcx——
! |
T )
oy | [0y,
. : ) o é
1 2 g
/ : & 7
[ — 'y
thread in cove;‘ only
18+0]
: M25 (2x)
g
f ij@ s
| I, (2]
UE‘ P — ©
VX 722561.2E T
Fig. 55.
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CIRCULATORS/

ISOLATORS
4 GHz
isolation insertion loss VSWR
- temp. range connector mass
min. typ. max. typ. max. typ.
dB dB dB dB oC
23 25 0,3 0,25 1.2 1,12 -55 to + 90 SMA femaie 60
25 27 0,25 0,2 1,12 1,10 —10to +70 SMA female 110
25 27 0,25 0,2 1,12 1,10 —-10to+ 70 SMA female 220
< 53 B
+03
391
+0,3
— i x
-l ~-
i ]
~ T 46,4 26,8
7 26,8 +0,3 +0,3
+0,3
19, 35,4
+0, +0,3
v l J t;jl .|
19,2 19,2
e = B — —
‘ 7269032 V1 ‘
VZ69043V1
Fig. 56. Fig. 57
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WAVEGUIDE
CIRCULATORS/
ISOLATORS 7 GHz

Preferred application: radio links
¢ di . . maximum power
ype imensions requency range W —Tlected
Fig. MHz w w
2722 161 04003 5925 to 6425
04052 58 6425 to 7125 200 3
04062 7125 to 7750
272216102212 5925 to 6425
02312 59 6425 to 7125 200
02322 7125 to 7750
[e———82,6+0,1— [«-38,9+0,5
| & q} T
R } L L e
i ; ; 80,5
3 | | & max
; ; ; : G 1 6
oo o B:du——ubi:‘_—T max
VQ7225671
Fig. 58.
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WAVEGUIDE

CIRCULATORS/
ISOLATORS 7 GHz
isolation insertion loss VSWR
- temp. range connector mass
min. typ. max. typ. max. typ. .
dB dB dB dB oC
28 0,2 1,08 0to +50 IEC-UER 70 230
28 0,2 1,08 0to+50 IEC-UER 70 230
82,60 ——  |+389:05 >
N ] L]
. ¢' é- c7 0
91,0
1T 1T *05
4 &
; 80,5
o | @ max
{ 1 l
VvQ722568.1
Fig. 59.
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OCTAVE BANDWIDTH
CIRCULATORS/
ISOLATORS

Preferred application: microwave measurements

di . f maximum power
t
ype imensions requency range oW roflected
Fig. MHz W w
2722 162 02091 60
01491 61 2000 to 4000 50
2722 162 02101 62
01501 63 2000 to 4000 50
2722 162 02071 64
01511 65 3000 to 6000 20
2722 162 02111 66 I
01811 67 4000 to 8000 10
2722 162 02122 68 ‘
01822 69 7000 to 12400 10
2722 162 02221 70
03301 7 12000 to 18000 5
2722 162 02231 72 7900 to 10400 5
02501 73 8900 to 9600
2722 161 02071 74 8200 to 11200 50
- 88max > - e}mc" ]
S52max & +—— S52max———>|

E—pe

53+03

-—————67max—————>

205
+03

I
i p 1L

!

@©
o~

max

7265352v3

Fig. 60.

(=

——53+03—»

——67max——————|

c i ' [ é
= | 4 :
bl ! . : n M
[
LLO;O}—»
I i ].Jz
T

Fig. 61.

7265351v3
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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 05 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 1,156 —-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 04 0,35 1,25 1,23 -10to +70 SMA female 30
22 30 05 0,3 1,18 1,156 +10to + 40 IEC-UBR 100 500
7Smax 75 max
- S2max > - 52max
| ! f
T I o
, #H © c , +#H @
s | ey d B | ot i
°t | ]
| ! !
le——402Q3 —»
le——40203 —!
4
_ ] 2% - Lﬁ 82‘
h -
7265368V4 TZ653L7V4
Fig. 62. Fig. 63.
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OCTAVE BANDWIDTH
CIRCULATORS/
ISOLATORS

)\

Tl

+———— 565 max ———————

<——385mMax ——»

s

3 imin

—
G-

le——368+0,3 ——>

«—4Tmax——>

- 13+0,3 L

@_

23

'

7265350v2

Fig. 64.

-— "48m0X"—“"

<—29,5 max—*

max

|
R |
o]
| gz
£ L _{igm
SRR
f } t
~—2210,2—
o ’
L Fm e
g
1Z64L57V2
Fig. 66.

0.

<+——— 565 max ————————»|

i

3imin

re——385max ———»
____ﬁgbj
' .
s ¢ o ]
' #
T

+——56max——————»

28:02 —>

23
max

igd

Fig. 66.

7265349 V2

B

48 max
~—29,5 max——*|

3imin
[

-3 |
ds g
L "‘[‘“%9' éT
;

48 max

4

o

max

Fig. 67.

TZ6UUSEVZ

70
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OCTAVE BANDWIDTH
CIRCULATORS/
ISOLATORS

46 max 46 max
+—27 max— +—27 max—*
£l [
——— — L L
2 B _.L 2 | B .1 g X
| L ET | 5T :
~ ) o ~
o ~ S " -_E N N - ~ ".g o~
S TTE | A e
ot l i ' - = mcﬁ !
~1620,2— ;
+-1620,2-~
g h | d B ]
fj — o — - — I - x t I — o —— -
= E] ~E - H ~é
f 1] 8 1]
4 - . -
7Z66967v3 7264455V3
Fig. 68. Fig. 69.
32 max
<135
max
[e——32 max—= ;
135 g
[*max T { g I(
1 I 8_ & o
| 1} L] _E &')‘ T ‘E
— — ‘ 5 : <
= ™, E =) N
il g |
t
¥
il B T d| B x
(- T i Th g
- 28 T i
I3 | g A n
V2722287, 2 VX722286.2
Fig. 70. Fig. 71.
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UUIAVE BANUWIU IR
CIRCULATORS/
ISOLATORS

[+——30,2max —*

re—21max—
~o{10£0,2 |a—
S B 5§ ¢
@ ‘ ‘\b a9 &
g : ] TV o=
E [ |

2,5%0,2

158020 [e——

thread in cover only

[}

B o
EB L E
Y

3,2min
~ l‘—i
';_,I.(_EF_

i
_I, H
s

Fy v \4}3

VX 722533a.2E

=--—30,2 max —

@LQ
NCR

Bl

<

5’; r—21 max—=

~ —{1020,2 ie—

=

L] 0

Ig

*1521——1
le— 22max -»|

:
T T

|

le—— 31,2 max AJ

L n

2,5%0,2

L15!0‘2J -

thread in cover only
[}

. 32min

—-

Fig. 73

daEEEE T

w7 ing ~ é

- — . q"

HTs i1y - E

bl | 1
VX 722533b.2€
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OCTAVE BANDWIDTH
CIRCULATORS/
ISOLATORS

63:0, —
5—
+
)
br
- MAx9
i
e
B ==
‘ wn
: 7S
vX 722 5527‘
Fig. 74.
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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% 75 8500 to 9600 1
2722 161 01361 76 8500 to 9600 5
2722 161 01211 77
01261 78 8500 to 9600 10
2722 161 01531 79 10025 to 10325 1

* With M4-Helicoil.

M4 *

&
02—
[

=

=
=
]
e
&
\I B
e——— 392

le—— 426 max —»

— L

54 max ———— 352 max ——=
7298583.1v3

Fig. 75.
45+ 05
85+ 05
le—21205
1%
50+ 02 HB 2
A 1 & 4 -
o o
| g T T &
Q— —  —F@O+1— g - e3 B
1 &a | ; 1] &
VE 722326.2 A.l L— 43%0) (4x)
Fig. 76.
9 0{ 1T ! T T
o oy | oy
~. [ I [N
o [ ol
f T VX722 55¢.3
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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 05 1,0 _ : 420
55 12 1 10to +70 IEC-UBR 100 600
20 0,4 1,25 -40 to + 85 IEC-UBR 100 50
n ]
| = -
_ oy 11
¢ @y » —@@
S L] _ .
; - §
ko
- 50%0,2 >
P 76,20, >
7298582V4
Fig. 77.
«+- o
j | .
i i
825max
992 max

Fig. 78.

VX 722553.2
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POWER ISOLATORS
WITH WATER LOAD

Preferred application: microwave heating

t . B ] maximum power
vpe imensions requency range cW reflected
Fig. MHz w w
2722 163 02091 80
el ] 2350 to 2400 3000 3000
2722 163 02071 80
ol g1 2425 to 2475 3000 3000
4 M H [L M
5 l @,-Mﬁ“ﬂ() )
© D) @F
B g
3] @ 1 © §
@ tht )
1°® Nl .
2 8 o B
L]
B ::T'{‘—‘ IR ] r cl @ \J
169 = \Ms (8x) 116 max
’Iezmox VZ722038a)
Fig. 80.
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POWER ISOLATORS
WITH WATER LOAD

isolation insertion loss VSWR .

- tvp ‘max t\;p e v temp. range connector - mass
min. . . . . . . .
dB dB dB dB oC

. 61: max. + 40
20 26 0,3 0,2 1,25 67: max. + 50 IEC-!’DR 26, 4500
monitor-
61: max.+40 | OUtPut:
20 | 26 | 03 |02 | 1,25° 0: max. + 50 | N female 4500
% I ’MMSW) —— ﬂ]{p ]_
)

1775

o

1905 max — ——me————a|

*HXZ(L;()

VX 71225550.2

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

Fig. 81.

o

116 max
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POWER ISOLATORS
WITH WATER LOAD

Preferred application: microwave heating

: . . . maximum power
e ]
vp mensions requency range cwW reflected
Fig. MHz w w
2722 163 02024 82
ga024 83 2350 to 2400 6500 6500
2722 163 02004 82
ga004 83 2425 to 2475 6500 6500

e —
i .
g RI/B"
s O
® ‘E'd- ®
R e il R
8 ﬂ¢ of
‘ * 1o N
M6 (8x) ‘ 116 max J
182max ; vZ122038b.2
Fig. 82.
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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 oc
20 | 26 0,3 02 | 1.25*% | 1.1 01:max. +40 | \ecppRros, | 4700
62: max. + 50 .
monitor-
61: max. +40 output:
20 26 0,3 0,2 1,25 * 1,1 67: max. + 50 N female 4700
—F
| e
R3/8"

faals

o775

126

«

191 max

M6 (4x)

169

M6 (4x)

VX 722555b.3

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

January 1989

79



POWER CIRCULATOR
AND WATER LOAD

Preferred application: microwave heating

maximum power
type dimensions frequency range oW
Fig. MHz w w
2722 163 01021 84 2425 to 2475 6500

Water load; type 2722 163 02051; dimensions Fig.85 ; 6 1: max. + 40 OC; §5: max. 50 °C;
connector: |EC-PDR26, monitor output: N female.

M6 (4x)

-
max »

i

182max —— e

126

©

i

M6 (8x)

177,5

69

Fig. 84.

@,

o

B

)

- 1némax -

-

190

152

vZ 7226524
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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
* -
20 0,3 1,256 B+ max. + 50 IEC-PDR 26

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

Fig. 85.

&
20max = =
fe—————110

(S S .

January 1989
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INDEX

INDEX OF TYPE NUMBERS

type page type page | type page
2722 161 01211 74 | 272216201891 3 | 272216202012 26
2722161 01221 74 | 272216201901 36 | 272216202921 32
2722 16101222 74 | 272216201931 30 | 272216202931 32
2722161 01261 74 | 272216201932 30 | 272216202042 26
2722 161 01361 74 | 272216201941 30 | 272216202952 26
2722 161 01531 74 | 272216201951 30 | 272216202962 26
2722 161 02071 68 | 272216201981 50 | 272216202981 32
2722161 02212 66 | 272216202071 88 | 272216202992 26
2722 161 02312 66 | 272216202091 68 | 272216203001 50
2722 16102322 66 | 272216202101 68 | 272216203011 50
2722 161 04003 66 | 272216202111 68 | 272216203051 50
2722 161 04052 66 2722 162 02122 68 2722 162 03061 50
2722 161 04062 66 | 272216202191 58 | 272216203071 50
2722 162 01121 46 | 272216202221 68 | 272216203141 46
2722162 01131 46 | 272216202231 68 | 272216203151 46
2722 162 01141 46 | 272216202401 40 | 272216203171 36
2722 162 01261 48 | 272216202471 64 | 272216203181 36
2722 162 01271 48 | 272216202492 52 | 272216203191 46
2722 162 01281 48 | 272216202501 68 | 272216203201 46
2722 162 01331 48 | 272216202511 58 | 272216203211 46
2722 162 01491 68 | 272216202521 54 | 272216203221 46
2722 162 01501 68 2722 162 02531 54 2722 162 03231 46
2722 162 01511 68 | 272216202541 54 | 272216203241 46
2722 162 01551 40 | 272216202551 54 | 272216203251 46
2722 162 01555 32 | 272216202571 54 | 272216203261 40
2722 162 01561 40 | 272216202581 54 | 272216203263 40
2722 162 01563 40 | 272216202591 54 | 272216203301 68
2722 162 01572 44 | 272216202601 54 | 272216203332 28
2722 162 01582 44 | 272216202631 54 | 272216203342 28
2722162 01592 44 | 272216202641 54 | 272216203411 32
2722 162 01612 44 | 272216202651 54 | 272216203421 30
2722 162 01632 44 | 272216202661 54 | 272216203431 64
2722 162 01642 44 | 272216202671 40 | 272216203441 64
2722 162 01662 44 | 272216202681 40 | 272216203591 52
2722 162 01771 48 | 272216202691 40 | 272216203621 36
2722 162 01781 48 | 272216202701 40 | 272216203631 36
2722 162 01791 48 | 272216202712 32 | 272216203641 36
2722 162 01801 48 | 272216202722 26 | 272216203651 36
2722 162 01811 68 | 272216202732 26 | 2722162 03661 36
2722 162 01822 68 | 272216202741 40 | 272216203671 36
2722 162 01851 36 | 272216202751 40 | 272216203681 36
2722 162 01861 3 | 272216202857 32 | 272216203691 36
2722 162 01871 3 | 272216202862 26 | 272216203722 28
2722 162 01881 3 | 272216202902 26 | 272216203732 28

January 1989

85



INDEX

type

page

type

page

type

page

2722 162 03802
2722 162 03811
2722 162 03821
2722 162 03831
2722 162 03841
2722 162 03851
2722 162 03871
2722 162 03881
2722 162 03891
2722 162 03901
2722 162 03911
2722 162 03921
2722 162 03931
2722 162 03941
2722 162 03951
2722 162 03961
2722 162 03971
2722 162 03981
2722 162 03991
2722 162 04031
2722 162 04041
2722 162 04051
2722 162 04061
2722 162 04091
2722 162 04101
2722 162 05001
2722 162 05031
2722 162 05091
2722 162 05101
2722 162 05141
2722 162 05151
2722 162 05201

2722 162 05231
2722 162 05241
2722 162 05251
2722 162 05261
2722 162 05271
2722 162 05281
2722 162 05311
2722 162 05321
2722 162 05331
2722 162 05341
2722 162 05351
2722 162 05361
2722 162 05371
2722 162 05381
2722 162 05391
2722 162 05401
2722 162 05411
2722 162 05471
2722 162 05571
2722 162 05751
2722 162 05761
2722 162 05781
2722 162 05881
2722 162 05891
2722 162 05971
2722 162 05981
2722 162 05991
2722 162 06002
2722 162 06031
2722 162 06041
2722 162 06051
2722 162 06061

2722 162 06111
2722 162 06161
2722 162 06291
2722 162 06321
2722 162 06331
2722 162 06671
2722 162 06701
2722 162 06841
2722 162 06891
2722 162 06901
2722 162 06911
2722 162 06931
2722 162 06962
2722 162 07001
2722 162 07011
2722 162 07021
2722 162 09002
2722 162 09012
2722 162 09022
2722 162 09041
2722 163 01021
2722 163 02004
2722 163 02005
2722 163 02024
2722 163 02025
2722 163 02051
2722 163 02061
2722 163 02071
2722 163 02081
2722 163 02091
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DATA HANDBOOK SYSTEM



DATA HANDBOOK SYSTEM

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

INTEGRATED CIRCUITS

DISCRETE SEMICONDUCTORS

DISPLAY COMPONENTS

PASSIVE COMPONENTS*

PROFESSIONAL COMPONENTS**

MATERIALS*

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

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

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

Condensed data on the preferred products of Philips Components is given in our Preferred Type Range
catalogue (issued annually).
Information on current Data Handbooks and how to obtain a subscription for future issues is

available from any of the Organizations listed on the back cover.
Product specialists are at your service and enquiries will be answered promptly.

* Will replace the Components and materials (green) series of handbooks.
** Will replace the Electron tubes (blue) series of handbooks.

November 1988



INTEGRATED CIRCUITS

This series of handbooks comprises:

code handbook title
1C01 Radio, audio and associated systems
Bipolar, MOS
1C02a/b Video and associated systems
Bipolar, MOS
1C03 ICs for Telecom
Bipolar, MOS
Subscriber sets, Cordless Telephones
1C04 HE4000B logic family
CMOS
1C05 not yet issued
1C06 High-speed CMOS; PC74HC/HCT/HCU
Logic family
1C07 Advanced CMOS logic (ACL)
1C08 ECL 10K and 100K logic families
1CO9N TTL logic series
IC10 Memories
MOS, TTL, ECL
IC11 Linear Products
Supplement  Linear Products
to IC11
IC12 12C-bus compatible ICs
IC13 Semi-custom
Programmable Logic Devices (PLD)
IC14 Microcontrollers
NMOS, CMOS
IC15 FAST TTL logic series
IC16 CMOS integrated circuits for clocks and watches
1C17 ICs for Telecom
Bipolar, MOS
Radio pagers
Mobile telephones
ISDN
IC18 Microprocessors and peripherals
IC19 Data communication products

February 1989



DISCRETE SEMICONDUCTORS

This series of data handbooks comprises:

gg;l;ent Eg‘éve handbook title
S1 SC01 Diodes
High-voltage tripler units

S2a SC02*  Power diodes
S2b SC03*  Thyristors and triacs
S3 SC04*  Small-signal transistors
S4a SC05*  Low-frequency power transistors and hybrid IC power modules
S$4b SC06 High-voltage and switching power transistors
S5 SC07*  Small-signal field-effect transistors
S6 SC08*  RF power transistors

SC09* RF power modules
Ss7 SC10 Surface mounted semiconductors
S8a SCi1*  Light emitting diodes
S8b SC12*  Optocouplers
S9 SC13*  PowerMOS transistors
S10 SC14*  Wideband transistors and wideband hybrid IC modules
S11 SC15 Microwave transistors
S15** SC16 Laser diodes
S13 SC17 Semiconductor sensors
S14 SC18*  Liquid crystal displays and driver ICs for LCDs

* Not yet issued with the new code in this series of handbooks.
** New handbook in this series; will be issued shortly.

iv December 1988



DISPLAY COMPONENTS

This series of data handbooks comprises:

current new

handbook title

code code

T8 DCO1 Colour display systems

T16 DC02* Monochrome tubes and deflection units

C2 DCO03*  Television tuners, coaxial aerial input assemblies
Cc3 DC04*  Loudspeakers

C20 DCO05* Wire-wound components for TVs and monitors

* These handbooks are currently issued in another series; they are not yet

issued in the Display Components series of handbooks.

November 1988

v



PASSIVE COMPONENTS

This series of data handbooks comprises:

current  new handbook title

code code

c14 PAO1 Electrolytic capacitors; solid and non-solid
c1 PA02* Varistors, thermistors and sensors

Cc12 PA03* Potentiometers, encoders and switches

c? PA04* Variable capacitors

C22 PAO05*  Film capacitors

C15 PA06* Ceramic capacitors

Cc9 PAO7* Piezoelectric quartz devices

C13 PAO08*  Fixed resistors

* Not yet issued with the new code in this series of handbooks.

Vi

November 1988



N

PROFESSIONAL COMPONENTS

This series of data handbooks comprises:

current  new handbook title

code code

T1 * Power tubes for RF heating and communications

T2a * Transmitting tubes for communications, glass types

T2b * Transmitting tubes for communications, ceramic types

T3 PCO1** High-power klystrons

T4 * Magnetrons for microwave heating

T5 PC02** Cathode-ray tubes

T6 PCO3** Geiger-Miller tubes

T9 PC04** Photo and electron multipliers

T10 PC0O5** Plumbicon camera tubes and accessories

T11 PCO06 Microwave diodes and sub-assemblies

T12 PCO7 Vidicon and Newvicon camera tubes and deflection units

T13 PC08 Image intensifiers

T15 PC09** Dry reed switches

Cc8 PC10 Variable mains transformers; annular fixed transformers
PC11 Solid state image sensors and peripheral integrated circuits

* These handbooks will not be reissued.
** Not yet issued with the new code in this series of handbooks.

February 1989
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MATERIALS

This series of data handbooks comprises:

current new

code code handbook title

04} MAO1*  Soft Ferrites

C5
C16 MAO2** Permanent magnet materials
c19 MAO3** Piezoelectric ceramics

* Handbooks C4 and C5 will be reissued as one handbook having the new code
MAO1.
** Not yet issued with the new code in this series of handbooks.

viii November 1988
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