














Multichannel coaxial rotary joints
See also page 55 for coaxial stackable rotary joints.

Channel Size Frequency Model
no range GHz

Style
1 [ N-type DC-12 SL 6758
2 N-type DC-3
1 1 N-type 1.0-1.5 SL6770
2 N-type 1.0-1.15
1 1 N-type 1.0-1.1 SL 6781
2 N-type 1.0-1.1
3 N-type 1.0-1.1

Power' cap
peak avg
kW w
15 50
15 50
10 10
10 10
10 25
10 25
10 25

The power capacity of rotary joints are given for +25°C
0.1 MPa (1 ATA) 2 us pulsewidth, 500 Hz repetition rate and

matched load.

Starting
torque Nm
max

0.014

0.05

0.03

0.02

0.05

0.03

Rot

i

200

500

350

2000

500

Material

Stainless
steel

Stainless
steel

Stainless
steel

Stainless
steel

Stainless
steel

Brass/Gold

Weightg

60

130

40

140

96

50

VSWR

1.50
1.70

1.26
1.30

1.256
1.25
1.25

Dimensions
(]
51 15
78.5 23
55 15
82 23
70.8 23
35 13

1.05
1.08

1.05
1.08

1.08
1.08
1.08

Insertion
lossdB

0.5
0.5

0.3
0.4

0.4
0.6
0.6

Starting

torque
Nm

.2

0.5

1.5

Material

Al

Al

SL 6770

Weight
kg

1.0

Dimensions in mm
A B Cc a

- - 113 65

= 136 90

= = 380 108

vir s

SL 6758

57




r — 260
. . 240
-+
= 220
= = 200
—1 20 -
i - 180
50
L. 03 4— 4 ‘60
06— e
- "40
-
08 4 o0
120 |= — - 500 ol 120
F
1000
m SEA CLEAN - 100
100 = F— LEVEL LAB 68 20 1S 3000 - 8 - =
S SEC W
] € Vv CM 2
3 CW — @)
o ao b - 105 4 ¥
w
- —_ <
<
S g 2 FIXED o 2
= 0 = 2500 =760 m  SITE e 130 54 ol o
& 3 FY =
o) - &
w 4 T
I 70 fe= 5900 1525 e ; = =
ol 5 AVG S)
260 e 7.500 2285 225 e i
DUSTY FROST
= 10 000 ==~ 3050 FIELD el (APPROX) | 280 138 =
USE
L 1l
15 000 #— SHARP
L - 20 000 6100 METAL (= i -
CHIPS 238
[ | iy
}—
= | -
30 000 7150
™ il 40 000 12 200
56 000 15 250 I
—l-— £ =
53 6 7 8 9 110 1 SAFE
1 VSWR 2 ALTITUDE 3 DIRT 4 MOISTURE 5 TEMP OF 6 PULSE 7 REP g FACTOR
iIN WG WG AR WIDTH RATE

1. System parameters affecting waveguide power handling capacity are derived by aligning each parameter horizontally with the vertical scales.

How to use the charts

Consider a ground-based radar set used from sea level
to 10,000 feet which operates with a peak output power
of 4 MW at 3.9 GHz. The duty cycle is 6 usec at 300
pulses per second, and the VSWR at the transmitter
output is 1.4 using WR 284 waveguide. System
components most directly affecting the power
capability include straight waveguide and bends, side
wall couplers and a rotary joint with a type of door knob
transition. The temperature at 10,000 feet, the extreme
case, is approximated at 90° due to ambient plus 20°
temperature rise due to signal attenuation in the
waveguide, a total of 110°F.

From Figure 1 using a straight edge, the percentages of
theoretical power realized due to each condition may
be read off as follows:
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VSWR of 1.4 resuls in 73%.

Altitude of 10,000 feet results in 50%.

Dirt (fixed site) results in 80%.

Temperature (110°F) results in 88%.

Pulse width (6 wsec) results in 60%.

Repetition rate (300) results in 125%.

Safety factor, E (using 30,000 V/cm) results in 100%.
(No safety factor will be considered in this first try).
Components result in 35%.

(The rotary joint is the critical one here).

The cumultative effect of all these parameters is found
by multiplying all percentages; (0.73) (0.50) (0.80) (0.88)
(0.60) (1.25) (1.00) (0.35) = 0.0675 or 6.75%.

The rapid calculation indicates that under practical
operating conditions, the waveguide system can only
handle 6.75% of the theoretical power of MW or
675,000 W peak. This figure does not even approach
the desired peak power output of the radar of 4 MW, so
steps muist be taken to increase the power handling
capacity of the system.
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Fig 2. Ways to increase power handling capacity include
pressurizing with air or SF, as well as special methods such as
cooling, purging air through the guide, or creating special
waveguide sizes.

Pressurization

Since Figure 1 is referenced to power handling capacity
with 14.7 psia or 1 atmosphere (air) in the waveguide
line and in the previous calculations it was assumed an
altitude of 10,000 feet existed (resulting in 50% of
theoretical power), the next step is to re-evaluate the
power capacity at sea level. From Figure 1, 14.7 psia
power equals 100% of the theoretical. Therefore, with
14.7 psia (air) in the waveguide, the power capacity is
double that at 10,000 feet or 1.35 MW. To further
increase the system power capacity, various means
described in Figure 1 may be considered. The most
commonly used method consists of pressurizing the
system (waveguide and related components) with air
since this is readily available and equipment for this
purpose is available from numerous manufacturers at
reasonable prices and delivery. Since the desired
power to carry is 4 MW and the power handeled at 15
psia is 13.5 MW, the increase still required = 4.00/1.35
x 100 = 300%. On reading the pressurized with air
scale at 300% it is seen that an air pressure of
approximately 41 psia is required. By using 45 psia (35
psi gauge at 10,000 feet altitude) a safety factor will be
introduced. Since pressurization is required, all
components in the line must be designed to withstand
this pressure.

MICROWAVES ¢ June, 1972

1. Ciavolella, Senior Engineer
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Rotary joints

WRD 475 D 24 Single channel
WRD 475 D 24 Dual-channel
WRD 750 D 24 Single channel
WRD 750 D 24 Single channel
WRD 750 D 24 Dual-channel
plus SMA

Medium power loads

WRD 475D 24 20W average
WRD 750D 24 10 W average

High power loads

WRD 475 D 24 600 W average
WRD 475D 24 400 W average

PM 7364DX 4.75—-11.0 GHz page 48
PM 7896DX 4.75-11.0 GHz page 50
PM 7364DP 7.5 —-17.5 GHz page 48
PM 7897DP 7.5 —17.5 GHz page 48
PM 7896DP 7.5 —17.5 GHz page 50

PM 7220DX 4.75-11.0 GHz page 68
PM 7220DP 7.5 —18.0 GHz page 68

PM 7223DX 4.75-11.0 Ghz page 68
PM 7223DP 7.5 -18.0 GHz page 68

Transitions waveguide/coaxial

PM 7325DX 4.75-11.0 GHz page 69
PM 7326DX 4.75-11.0 GHz page 69
PM 7325DP 7.5 -18.0 GHz page 69
PM 7326DP 7.5 —16.0 GHz page 69

WRD 475D 24/N
WRD 475D 24/TNC
WRD 750D 24/N
WRD 750D 24/TNC




Waveguide switches

WRD 475 D 24 Transfer latching
DR19 Transfer latching
WRD 650 D 28 Transfer latching
WRD 750D 24 Transfer failsafe
WRD 750 D 24 Transfer latching
WRD 750 D 24 Transfer latching

Swivel joints

WRD475D24
WRD 750D 24

Right-angle bends
WRD 475D 24 E-plane
WRD 475D 24 H-plane
WRD 750D 24 E-plane
WRD 750 D 24 H-plane

PM 7286DX 4.75-11.0 GHz page 35
SL 6643 4.75-11.0 GHz page 35
SL6645 6.5 —18.0 GHz page 35
PM 7288DP 7.5 —18.0 GHz page 35
PM 7289DP 7.5 —18.0 GHz page 35
PM 7304P 7.5 -18.0 GHz page 35

PM 7380DX 4.75-11.0 GHz page 54
PM 7380DP 7.5 -18.0 GHz page 54

PM 7345DX 4.75-11.0 GHz page 69
PM 7350DX 4.75-11.0 GHz page 69
PM 7345DP 7.5 —18.0 GHz page 69
PM 7350DP 7.5 —18.0 GHz page 69
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Sweep oscillator

The sweep oscillator PM 7022X is designed for swept
frequency measurements at low cost with the highest
accuracy. Only necessary functions have been
included in order to keep the price low. The result is a
compact, reliable instrument, easy to operate giving a
min output power of 10mW over the whole frequency
range. It has variable sweep speeds for use with both
oscilloscopes and pen recorders.

Specifications PM 7022X
Frequency range

8.0-12.4 GHz

RF power

10 mW min, max 6 dB variation
Harmonics: —-30dBc

Nonharmonics: -50 dBc

Frequency accuracy (25°C)

CW-modeF;: +40 MHz
Sweeplinearity:  +1% of sweep width

Frequency stability

-10°Cto +45°C total: 100 MHz

10% mains voltage variation: 1 MHz

Residual FM (CW-mode ): 15 kHz peak at
10 kHz BW

Withload VSWR 3:1, allphases: 1 MHz

Power

110-127-220-240V
+10%, 50-60 Hz
Consumption: 50 VA

Line voltages:

Dimensions and weight

Dimensions: 235x130x265 mm excl handles
Weight: 7 kg

CW automatic scan

Sweeps from F, to F, as set in 10 MHz increments with
the two thumbwheel settings. These are calibrated and
independent. The sweep can be either up or down in
frequency.

CW manual scan
Single frequency output.

The frequency can be set anywhere between F, and F,
by MANUAL SCAN knob.

Recurrent sweep. Continuously variable sweep speed
from 20 ms to 200 ms.
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Slow signal

Single sweep triggered by TRIG button. Continuously
variable from 5 seconds to 50 seconds.

External sweep

When the CW-buttonis pressed (MANUAL SCAN set to
F,) the frequency can be swept externally with a sweep
voltage applied to EXT SWEEP connector. Zero volt for
F,and +10 volt for F,. Input resistance 1 kohm.

Sweep out

Zero volt corresponds to F, and +10 volt corresponds
to F,. The output voltage is proportional to the instant
output frequency (also operating in the CW-mode).

Display blanking

One positive and one negative output each giving a
pulse of 5 volt coincident in time with sweep retrace.

Pen lift

NO: Contact normally open.
NC: Contact normally closed.

RF blanking

ON: The RF turns off automatically during sweep
retrace and remains off until next sweep starts.

OFF: The RF is on also during retrace. The sweep and
retrace times are equal.

Reference sweep out

Direct coupled voltage proportional to instantaneous
frequency. Zero volt at 8.0 GHz and +5 voltat 12.4
GHz. Compatible with Hewlett Packard Network
Analyzer HP 8410S, and frequency response test set
HP 8755.

CW filter
To give low incidental FM (CW operation only).




Gunn oscillator

The oscillator PM 7015X is a cavity oscillator
mechanically tunable over a broad frequency range in
the X-band. The Gunn diode is post mounted in the high
Q cavity and the bias voltage is applied to a BNC jack
connector. The high precision tuning mechanism
ensures a smooth tuning, free from irregularities and
backlash. An engraved direct calibrated frequency
scale enables frequency settings. The PM7015X has a
high frequency stability and is easy to tune. This makes
it very suitable in measuring set-ups.

Specifications PM 7015X
Frequency range: 8.5-9.6 GHz
Output power min:  5mw

Load VSWR max: =5

Temperature range: 0-60°C
Waveguide: R 100 (WR 90, WG 16)
Flange: Mates UBR 100
Gunn diode: PM 7740 (CXY11C)
Gunn voltage 7—-10 V/150 mA surge 300 mA
negative:
Power supply: PM 7815
Weight: 180 g
Length: 87 mm (max)
Material: Brass, nickel-plated aluminium,
black anodized tuning knob
\

P&l 7070X/bg  .*

Frequency meters

These frequency meters offer the unique feature of
digital readout of the frequency. They are available in
coaxial configurations from 2.5 to 4 GHz and in
waveguide from 8.2 to 12.4 GHz.

The cavity

The cavity is cylindrical with a movable plunger. Two
resonant modes are used. The cylindrical TMgy,o-mode
and the coaxial TEM-mode.

The result is an almost perfectly linear relationship
between the resonant frequency and the lenght of the
plunger.

The digital readout

A linear gearbox couples the plunger to a dial and a
mechanical counter on which the last digit is in MHz. On
some models every 100 kHz is also indicated.

Coupling configurations

The cavity has two coupling windows, to which coaxial
or waveguide sections are connected.

b

|
| S

Accuracy

Every cavity is calibrated to give a direct reading
accuracy of +0.1%, over a band width of 1.5:1
regardless of the type of coupling elements used. An
individual calibration curve is supplied with every
frequency meter. The use of this curve gives an
accuracy of +0.02%.

Loaded Q

The loaded Q is such as to provide a suitably wide and
deep indication either when the frequency meter is
used in transmission or reflection circuits. It is in the
order of 1000-3000.

Standard models

2.5— 4.0 GHz PM7070S/dg
8.2-12.4 GHz PM 7070X/ab, PM 7070X/bg,
PM 7070X/dg

Option

The above standard models are stock items.
Frequency meters for other frequency bands are
available on quantity order.
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Rotary vane attenuator

The PM 7101-series presents a wide and accurately
calibrated attenuation range. Two models cover
standard waveguides between 8.2 and 18 GHz. As they
utilize the rotary vane principle the attenuation is
independent of temperature and humidity and assures
negligible phase shift variations over the attenuation
range.

Short length

The instruments are made very short as to take a
minimum of spaces in a microwave measuring bench. It
makes them also ideal for use in systems. In this
respect the square shape will allow for easy mounting.

60 dB attenuation range

Despite the short length a large attenuation range and
perfect matching was obtained because of close
machining tolerances and precision casting of the
mode transformers.

High accuracy

The readout scale is a 60 cm long mylar tape. A spring
loaded driving mechanism assures a good accuracy
and resettability.

Material and finish

Waveguide and cabinett are made of aluminium.
Waveguide inside chromated, cabinet outside grey
enamel.

Waveguide Frequency Bzl Flange mates Power Weight Length
range GHz average W kg mm
R100WR90WG 16 8.2-12.4 PM7101X UBR100 10 1.35 281
R140WR62WG 18 12.4-18.0 PM7101P UBR140 5 0.93 198
Attenuation range: 0-60 dB
Accuracy: 0-10dB: 0.1 dB

10—40 dB: 1% of reading

40-50 dB: 2% of reading

50-60 dB: 3% of reading

(up to 0.85 x highest frequency)
Insertion loss: 0.75dB

VSWR: 1.15




Variable attenuator

The attenuation is achieved by moving a resistive vane,
in the waveguide. The E-field increases towards the
centre and thus the attenuation increases when the
vane is moved towards this position.

The attenuation as a function of the micrometer reading
is given on the calibration chart attached to the
instrument.

Specifications

Model PM 7110X

Frequency range: 8.2-12.4 GHz

Attenuation: 0-35dB

Accuracy: <10%

Insertion loss: 0.2dB

VSWR: 1.10

Power avg 1w

Waveguide: R 100 (WR 90, WG 16)

Flange mates: UBR 100

Material: nickel plated brass,
greyenamel

Weight: 600g

Length: 164 mm

Calibrated phase shifter

The phase shifter PM 7175X is a semi-precision
instrument. The phase shift is obtained by moving a
specially shaped teflon vane parallel to the E-field
direction, the position being controlled by a micrometer
mechanism. The relation between phase shift and
micrometer reading is given in a ca'ibration graph
attached to the instrument.

Specifications

Model
Frequency range:
Phase shift:
Accuracy:

Insertion loss:

Variation of losses
with phase setting:

VSWR:
Power avg
Waveguide:
Flange mates:
Material:

Weight:
Length:

PM7175X

8.2-12.4GHz

0-200°

+5° at calibration points

+15% of setting over frequency band
0.5dB

0.4dB

1.2

2W

R 100 (WR 90, WG 16)

UBR 100

Nickel plated brass waveguide
grey painted

600g
164 mm




Wideband coaxial detectors

These detectors are designed for wide band systems
applications.

Field replaceable diodes

The detectors have a low video impedance and are
suitable for the detection of fast pulses. The diodes are
field replaceable and of standard types. Built-in
DC-return for optimum sensitivity/matching is
provided.

Meet MIL-standards

They are designed to meet severe MIL-environmental
standards. They have a light weight construction using
standard 3 mm miniature connectors at both ends.

Low level detectors
PM 7195X and PM 7195P

These waveguide detectors are designed for low level
detection. The diode is mounted in the centre of the
waveguide in front of a fixed short circuit. An inductive
section between the flange and the diode flatten the
response and reduce the VSWR. The rugged designs
meet military requirements and the material are
chromated aluminium, painted grey enamel (PM 7195X)
or dull black paint (PM 7195P).

Measuring detectors

The PM 7520 and PM 7197X measuring detectors are
used in broadband swept frequency measurements,
where low reflections and aflat frequency response are
required. But they also find applications in all
microwave systems, where low reflections and high
accuracy are required. The point-contact diodes have a
miniature encapsulation and are field-replaceable. The
video output polarity can be reversed.

Matched pairs

For applications where tracking is required matched
pairs are available.

Finish

The coaxial detector PM 7520 is made of stainless steel
with SMA-male input connector and a BNC-female
output connector.

The waveguide detectors are made of aluminium
(chromated) and grey painted. They have a BNCfemale
output.




Specifications

Wideband models Measuring models Low level models
Model: PM7512* PM7513* PM 7520 PM7197X PM 7195X PM7195P
Diode type: pointcontact Schottky point contact point contact point contact point contact
(ordering no) (PM7724) (PM7732) (PM7725) (PM7725) (PM7721) (PM7726)
Frequency range: 2-18 GHz 2-18 GHz 10MHz-18GHz  8.2-12.4GHz 8-11Ghz 12.4-18Ghz
TSS (video BW 1 MHz) typ.: -50dBm -50dBm —40dBm —40dBm -50dBM -50dBm
Bias: 20 nA 100 A 0 0 0 0
VSWRtyp.: 7 7 1.8 max 1.5 max 5 5
Freqresponse 2-12 GHz: +2dB +2dB +0.5dB +0.3dB -
12-18 GHz: +3dB +4.5dB +1.0dB +0.3dB -

Typical output voltage
into 1 kohmat 10 GHz: 2mV/pW 1.5mV/uW  0.4mV/uW 0.4 mV/uW -
Level of 1 dB deviation =17dBm -16dBm
from square law; typical —12dBm -12dBm - -
Saturation power level: +20dBm >+20dBm +20dBm +20dBm +20dBm +20dBm
Max RF power CW: +20dBm +20dBm +20dBm +20dBm +20dBm +20dBm
Outputimpedance: 1.5KQ//12pF 1.5KO//12pF - - - -
Connectors input: SMA-male SMA-male SMA-male UBR 100 UBR 100 UBR 140

output: SMA-male SMA-male BNC-female BNC-female BNC-female BNC-female
Material: gold plated brass stainless Al Al Al
Temperature: -55°Cto +110°C - —
Humidity: 95%, +25°Cto +55°C - - =
Weight: 18g 18g 209 100g 856g 859
Output polarity neg neg neg neg pos pos
* Vibration: sine 10—~ 55 Hz, amplitude 0.7 mm

sine 55—-2000 Hz, amplitude 10 g

Bump test: 40 g (1000 bumps)
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Low reflection, PM 7220-series

The PM 7220-series terminations have a very low
VSWR, specified less than 1.05 over the full waveguide
range. They are constructed with a long dissipative
dielectric taper securely fastened to the waveguide.

Low power miniaturized, PM 7222-series

These loads have a total length not much more than the
thickness of a standard waveguide flange. The
patented absorber gives the load a total VSWR of less
than 1.10 over the full waveguide frequency range.

Power absorption is 0.5-1 W depending on frequency.

Medium power, PM 7224-series

This series of loads are intended for average power
levels of 15-20 W, in applications where the available

spaceis restricted. Max ambient temperature is +50°C.

High power, PM 7223-series

The PM 7223-series loads are high power loads for
high-power transmitters. They can dissipate high
power without any degradation in reflection coefficient.

The loads employ transverse cooling fins and the actual
dissipation of power takes place in a thin layer on the
walls within the waveguide. The length of the
waveguide where most of the power is dissipated is
essentially empty and does not contain any object
which might reduce the peak power capacity. This
capacity is equal to that of the empty guide itself and
can be increased by pressuration.

The average power handling capacity of the termination
is restricted by the requirements that the temperature
of the dissipation material should not exceed 300°C.
Because of the excellent thermal conduction between
the dissipative material and the waveguide wall, forced
air will greatly increase the power handling capacity of
the terminations.

Specifications
Waveguide Frequency Flange Model T VSWR Weight Lengthmm
size range GHz mates peak avg gram
kW w*
R32 WR284WG10 2.6 - 3.95 UAR 32 PM 72228 2 2 1.10 100 33
PM 7223S 3500 3000 1.05 6200 400
R48 WR 187 WG 12 3.95- 585 UAR 48 PM 7222G 1 1 1.10 100 22
PM7223G 1600 1000 1.05 1200 300
R70 WR137WG 14 5.85—- 8.2 UAR 70 PM7222J 0.7 0.7 1.10 80 17
R84 WR112WG15 7.05-10.0 UBR 84 PM 7223H 600 350 1.05 400 160
R100WR90 WG 16 8.2 —-124 UBR 100 PM 7220X 80 2 1.02 250 160
PM 7222X 0.5 0.5 1.10 40 11
PM 7224X 80 10 1.10 150 30
PM 7223X 350 250 1.05 150 140
R120WR75 WG 17 10.0 —15.0 MIL-F-3922/70-005 PM 7222M 0.5 0.5 1.15 35 11
R140WR62 WG 18 124 -18.0 UBR 140 PM 7222P 0.5 0.5 1.10 30 8
PM7224P 40 5 1.10 25 20
PM 7223P 200 150 1.05 130 90
WRD475D 24 475110 PM 7220DX — 10 1.05 130 200
PM 7223DX - 600 1.05 560 240
WRD 750D 24 7.5 —18.0 PM 7220DP = 10 1.05 70 150
PM7223DP 10 400 1.07 420 200

* at +25°C for PM 7223-series, derate linearly to 0 W at 300°C.




Transitions (adapters) WG to coaxial Option

All the transitions are designed for optimum perfor- The listed transitions are stock items. Transitions for
mance over the entire waveguide operating frequency other frequency ranges and with other connectors are
range. The dimensions are kept minimum without available on quantity order.

sacrificing mechanical or electrical performance.

Waveguide Frequency Model Coaxial Flange VSWR Insertion Material? Weight Dimensions
size range conn mates max lossdB gram inmm
GHz jack max Ly L, H

Rectangular waveguide

R48 WR187WG 12 3.95- 585 PM7328G SMA UAR48 1.25 041 Al 200 21 40 32
R84 WR112WG 15 7.05-10.0 PM7325H N UBR 84 125 0.2 Brass 200 29 40 35
R100WR90 WG 16 82 -124 PM7325X N UBR 100 1256 0.2 Al 100 22 40 34
R100WR90 WG 16 8.2 -124 PM7328X" SMA UBR100 125 0.2 Al 40 10 19 19
R120WR75 WG17 10.0 -15.0 PM7328M SMA UBR120 1256 0.2 Al 40 11 19 17
R140WR62 WG18 124 -180 PM7328P SMA UBR140 1.25 0.2 Al 30 9 16 15

Double ridge waveguide

WRD 475D 24 475-11.0 PM7325DX N M-39000/3-036 1.25 0.25 Al 80 28 40 28
4.75-11.0 PM7326DX TNC M-3900/3-036 1.25 0.25 Al 80 28 40 28
7.5 -18.0 PM7325DP N M-39000/3-072 1.5 0.5 Al 50 20 30 24
AR SO DR 7.5 -16.0 PM7326DP TNC M-39000/3-072 1.5 0.5 Al 50 20 30 23
Temperature range: —40°C to +85°C operational
Finish (aluminium): grey enamel or dull black paint, vipem. L
(brass): flange face irridited Bai
grey enamel or dull black paint, e
flange face nickel-plated !
" A military version, with hermetically sealed transition and with a max leakage T
of 107 cc/sec is avaiable on request (limited freq range). "
2 Connector body stainless steel or gold-plated brass. ‘F 5 1
See also “tailor made products”. - ;.
i
A —
B LT
Right angle waveguide bends A
Waveguide size iy Frequency Model Flange VSWR  Weight Dimen-
range GHz mates gram sions
Rectangular waveguide -
R100WR90WG 16 E-plane 8.2 -124 PM 7345X/01 UBR 100 1.05 70 30
R100WR90WG 16 H-plane 82 —-124 PM 7350X/01 UBR 100 1.05 60 30
Double ridge waveguide, miniature
WRD475D 24 E-plane 475-11.0 PM7345DX M-39000/3-036 105 - 31.75
WRD 475D 24 H-plane 475~11.0 PM7350DX M-39000/3-036 105 - 3175
WRD 750D 24 E-plane 7.50-18.0 PM7345DP M-39000/3-072 1.05 55 23.50
WRD 750D 24 H-plane 7.50-18.0 PM7350DP M-39000/3-072 1.05 55 23.60
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Waveguide switch WR 650, R 14
Manually or motor-driven

70

Peak Switching

power time max Weight
TypeNo Circuit Operation MW dBmin seconds kg
PM 7295L manual 6 90 - 100
PM 7296L latching 6 90 4 108
Frequency: 1.12-1.7 GHz
VSWR: <1.05
Insertion loss: <0.1dB
Flange: mates PDR14 (UG417/U)
Thread: M8 (screws suppl)

Standard motor for PM 7296L:
collectorfree AC motor; 220 V-90 VA

Receiver protector PM 7125X

This brodband solenoid operated attenuator for
waveguide R100 (WR90) has an attenuation of over 30
dB when closed and a loss less than 0.1 dB when
opened. VSWR <1.05.

Hermetically sealed transition PM 7328X/05

For applications where it is of greatest importance that
the system is air-tight there is a special hermetically
sealed transition wg/coaxial with a maximum leakage of
1077 cc/sec (limited frequency range).

Blast-proof sections SL 6638X, SL 6639P,
SL 15693

Pressure sections are intended to protect underground
radarstations, submarines etc, against heavy
explosions.




A series of experimental booklets is available in up to
five languages: English, French, German, Spanish and
Swedish. A detailed description of how to perform the
various experiments is given in such a way that even the
unexperienced student will understand it without
difficulty (“step by step-procedure”). The theoretical
background is treated briefly almost without any
mathematics. References to more theoretical books
are given.

All components in the experiments are for X band use.
For more detailed information we refer to the catalog
“Education in applied microwaves”.

In this reference table you will find all microwave
components for a certain microwave bench.
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Equipment

The instruments and components required for the
experiments have been grouped as follows:

Basic Experiments | Bench PM 7000X/02
Basic Experiments | Bench PM 7001X
Basic Experiments/l| Bench PM 7002X
Basic Experiments IV Bench PM 7003X
Basic ExperimentsV Bench PM 7004X

Allthe benches are composed of standard items widely
used in research, development and by the service
engineers all over the world. This means that the
students will be trained on modern equipment and get
a good feeling for microwaves in practice.

Editions available

Edition English German French Spanish Swedish

Basic Experiments | X X X X X

Basic Experiments i X X X X X

Basic Experiments | X X X

Basic Experimets IV X X X

Basic Experiments V X X X
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Rxﬁxx
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Basic Experiments |

This booklet is intended to be the primary in the
microwave education series. It will make the student
familiar with some basic concepts and components
frequently used in microwave engineering.

The waveguide field

The booklet starts with an introduction describing
microwaves propagating in a hollow rectangular
waveguide. The electromagnetic fields and the
fundamental model are also treated in brief.

Gunn oscillator

This part gives the start up instructions for Gunn oscillator.
Futher experiments with Gunn oscillator in Basic Experiments

Frequency, wavelength and
attenuation measurements

How is the wavelength in the rectangular guide related
to that in the free space? How to measure the
microwave frequency? What is attenuation and how is
it expressed in decibel (dB)? All this is explained in the
second experiment and put in practice through
measurements.

SWR measurements

When reflections are present in a waveguide, an
interference pattern or standing waves appear. The
third experiment explains this and defines the standing
wave (VSWR). Different ways to measure it are
described e.g. the 3 dB method and the calibrated
attenuator method. Both methods are investigated
experimentally.

Impedance measurements
The Smith chart

This experiment explains the characteristic impedance
of a transmission line and how to graphically represent
the impedance locus of the load connected to this line.
It also describes the well-known Smith chart and uses
some simple examples to explain its versatility.
Measurements obtained by using a standing-wave
detector enables the student to determine the actual
load impedance value.

Antenna measurements

The basic antenna characteristics i.e. aperture, lobes,
gain and beamwidth are explained. The antenna
diagram of a horn antenna is measured as well as the
antenna gain.




Basic Experiments Il

This booklet brings the student in contact with some
important measurement methods and also with a
microwave source, the coupler and the detector.

Study of a Gunn oscillator

The first experiment deals with the Gunn oscillator, a
source used in numerous applications ranging from
advanced stable local oscillators to inexpensive
sources for intruder alarms.

The experiment begins with the Gunn diode physics
and the principle of operation. In the following
measurements the voltage-current diagram is plotted
and the oscillator power output versus frequency is
recorded. For amplitude modulation of the microwave
signal an external diode modulator is used. The
modulation depth is measured in this experiment.

Power measurements

The objective of this experiment is to measure
microwave power and to make clear how the bolometer
(thermistor) bridge operates. Basic concepts like peak
and average power, duty cycle and power level in dBm
are explained. The low frequency bias power is
measured with an oscilloscope. The measurement of
the power level of a squarewave modulated signal
serve as a practical exercise. The power meter is also
checked against a precision attenuator.

Set-up for study of the Gunn oscillator

The directional coupler and
reflectometer measurements

The coupling and directivity of a directional coupler are
measured as well as the return loss from a test load.
The accuracy of this measurement caused by the
directivity of the coupler is considered.

Impedance match with the
slide screw tuner

The slide screw tuner can be utilized to cancel the
reflection from a mismatched load. In this experiment
the Smith chart is used to graphically find location and
value of the shunt admittance necessary to obtain
matching conditions. The shunt admittance is realized
using the slide screw tuner.

Microwave detectors

The point-contact, the Schottky barrier and the back
diode detector are compared. The principle of
detecting microwaves is explained and visualized in
diagrams. The squarelaw behaviour of the detector is
experimentally being tested. Some characteristics like
voltage and current sensitivity are measured. A method
of measuring TSS (tangiental sensitivity) is described.
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Basic Experimnts lll

This booklet treats some special components, as well
as a versatile measurement method and an interesting
principle. Still the scope of it falls within a basic
microwave course.

Swept-frequency measurements

Swept-frequency measurements are certainly the
method by far most used in testing microwave
components. This experiment gives the basic around
and how to use it on measuring insertion loss and return
loss of both passive and active devices.

Nonreciprocal ferrite devices

This experiment starts with a brief survey of the ferrite
characteristics. The isolator and the circulator aare
discussed. The isolation and insertion loss are
measured on these devices.

g gy r TR TR P

The YIG-filter

Here the objective is to introduce the YIG-tuning. After
a description of the ferromagnetic resonance, the
YIG-filter and its passband characteristics e.g.
off-resonance spurious, 3 dB bandwidth and selectivity
are studied through practical measurements.

A study of the Doppler effect

This experiment treats the frequency shift (Doppler
effect) caused by the motion of a frequency source
relative the receiver. Various examples are discussed
and the expression for the Doppler frequency is
deduced. Some numerical examples illustrate this and
the principle of a doppler radar is presented. Some
measurements of the Doppler frequency using an
X-band radar are presented.

Sweept frequency measurements
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Basic Experiments IV

This is the fourth booklet in the series and it brings the
student in contact with some new components and
measurement methods. It is more directed towards
component applications, than the preceding booklets.

Study of a waveguide hybrid-T

Ali the characteristics of a waveguide hybrid-T are
measured.After an explanation of the function, using a
basic approach, the decoupling and the insertion loss
are measured. The mismatch of different arms (ports)
are measured with remaining arms terminated. All the
measurement results are compiled and compared with
the theoretical values.

Frequency conversion

The objective of this experiment is to demonstrate the
heterodyne frequency conversion (mixing) in a diode
detector, and to measure its performance. After a
presentation of some general definitions and practical
aspects, the intermediate frequency output and the
conversion loss of the mixer are measured.

FrairaRRYEEAENEEREY

Demonstration of injection phase locking.

A simple frequency-modulated
microwave link

This experiment covers microwave frequency
modulation and demodulation. A varactor tuned
oscillator is modulated and the signal is transmitted
from a transmitter horn to a receiver horn and a
following frequency discrimination. The signal received
is compared with the modulation signal applied to the
varactor tuned oscillator.

Injection phase locking of a
microwave oscillator

An interesting method of stabilizing the frequency of a
microwave oscillator is the subject of this experiment. It
brings up oscillator features such as locking bandwidth
and loaded Q-value. These are measured on an
injection locked Gunn oscillator, and the effect of the
injected power level is studied.

[
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Basic Experiments V

The fifth booklet in our series of Basic Expriments is
totally focused on antennas. Typical microwave
antennas are described and the basic radiation
features are measured.

Horn antenna

The basic antenna characteristics, i.e. aperture, lobes,
gain and beamwidth, are explained. A standard gain for
two different frequencies is determined with the help of
two identical horn antennas and the E-plane antenna
diagram of the horn is plotted.

Parabolic antenna, Slot antenna

In the previous experiment the gain of an antenna was
determined with the help of two identical antennas. In
this experiment it is shown how to measure the gain if
not two identical but three different antennas, a
parabolic-, a slot- and a horn antenna, are available.
Also, the antenna diagram of the parabolic and the slot.
antenna is plotted. For the latter the antenna pattern is
measured for two orthogonal planes.

Helix antenna, Polarization theory

Will a right-hand wound helix antenna receive a signal
from a left-hand wound helix? What about if the signal
firstis reflected in a mirror? Is there any difference in the
reception from a horn antenna when using aright-hand
wound or a left-hand wound helix as receiver? All this is
answered in this experiment where polarization theory
is studied with the help of two opposite wound helix
antennas. Additionally, the antenna pattern and the
gain of a helix antenna is measured.

Microstrip antenna, Phased array

Modern technology represented by a microstrip.
antenna is demonstrated in this experiment. The
antenna diagram for both the polarization- and the
cross-polarization direction is measured and plotted.
Using this antenna, consisting of 16 patches, and
changing the frequency gives a simple phased array
antenna and the experiment is completed with
determination of the tilt angle vs. frequency.

Experiment set-up with parabolic antenna.




Flange types

Cover butt slEavE

Choke butt

IEC

Waveguide flanges covered by IEC recommendation
shall be indicated by a reference number comprising
the following information:

a. the number of the present IEC publication.

b. the letter “IEC”.

Flat sleeve Grooved butt Flat butt

RS (ELOR

e

d. aletter relating to the basic construction of the

flange

P = pressurable

C = choke, pressurizable
U = unpressurizable.

. aletter for the type according to the drawing.
Flanges with the same letter and of the same

c. adash. waveguide size can be mated.
the letter and number of the waveguide for which the
flange is designed.
UNPRESSURABLE PRESSURABLE CHOKE
14 14 14
32 | 32 32
G
== 70 Type A Type D 70 Type A 70 Type A
Toe
TEEA 84 84 84
100
== 120
2 o 180 180
Type D 220
Type B Type B Type B
320 320 320
T | Type (C 500
620
Type F 1200

* IEC Recommendations are obtained from:
Central Office of the
International Electrotechnical Commission
1. rue de Varembeé
GENEVA, Switzerland
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Waveguide size

WR 650

(WG 6, R14)
WR 510

(WG 7, R18)
WR 430

(WG 8, R22)
WR 340

(WG 9A, R 26)
WR 284

(WG 10, R 32)
WR 229

(WG 11A, R 40)
WR 187

(WG 12, R 48)
WR 159

(WG 13, R 58)
WR 137

(WG 14, R 70)
WR 112

(WG 15, R 84)
WR 102

WR 90

(WG 16, R 100)

WR 75
(WG 17, R 120)

WR 62
(WG 18, R 140)

WR 51
(WG 19, R 180)

WR 42
(WG 20, R 220)

WR 34
(WG 21, R 260)

WR 28
(WG 22, R320)
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Flange type

Flat butt
Grooved butt

Flat butt
Grooved butt

Flat butt
Grooved butt

Flat butt
Grooved butt

Cover sleeve
Choke butt
Flat butt
Grooved butt
Flat sleeve

Flat butt
Grooved butt
Flat sleeve

Cover sleeve
Choke butt
Flat butt
Grooved butt
Flat sleeve

Cover sleeve
Choke butt
Flat butt
Grooved butt
Flat sleeve

Cover sleeve
Choke butt
Flat butt
Grooved butt
Flat sleeve

Cover sleeve
Choke butt
Flat butt
Grooved butt
Flat sleeve

Cover butt
Choke butt

Cover sleeve
Choke butt
Flat butt
Grooved butt
Flat sleeve

Cover sleeve
Choke butt
Flat butt
Grooved butt

Cover sleeve
Choke butt
Flat butt
Grooved butt

Cover butt
Choke butt
Flat butt
Grooved butt

Cover sleeve
Choke butt

Coover sleeve
Choke butt

Coover sleeve
Choke butt

Aluminium
MiL F-3922 AN NO, U/G
52-002 1720/U
52-024 1343/U
52-004 1717/U
52-026 1719/U
52-006 1711/U
52-028 1345/U
52-008 1713/U
52-030 1347/U
56-002 584/U
61-001 585A/U
§2-010 1725/U
52-032 1349/U
64-002 1484/U
52-012 1727/U
52-034 1351/U
57-001 407/U
62-001 4068/U
52-014 1729/U
52-036 1353/U
63-005 1480/U
52-016 1731/U
52-038 1355/U
55-002 441/U
60-002 440B/U
52-018 1733/U
52-040 1357/U
63-006 1481/U
53-004 138/U
59-009 1378/U
52-020 1735/U
52-042 1359/U
63-007 1482/U
70-002
69-002
53-003 135/U
59-008 136B/U
52-022 1737/U
52-044 1361/U
63-008 1483/U
70-005
59-011
53-006 1665/U
59-002 1666/U
70-011
69-005
54-002 597/U
59-004 598A/U
63-010

154-1EC

UDR 14
PDR 14

UDR 18
PDR 18

UDR 22
PDR 22

UDR 26
PDR 26

UAR 32
CAR 32
UDR 32
PDR 32
UER 32

UDR 40
PDR 40
UER 40

UAR 48
CAR 48
UDR 48
PDR 48
UER 48

UAR 58
CAR 58
UDR 58
PDR 58
UER 58

UAR 70
CAR 70
UDR 70
PDR 70
UER 70

UBR 84
CBR 84
UDR 84
PCR 84
UER 84

UBR 100
CBR 100
UDR 100
PDR 100
UER 100

UBR 120
CBR 120
UDR 120
PDR 120

UBR 140
CBR 140
UDR 140
PDR 140

UBR 180
CBR 180
UDR 180
POR 180

UBR 220
CBR 220

UBR 260
CBR 260

UBR 320
CBR 320

MIL F-3922

52-001
52-023

52-003
52-025

52-005
52-027

52-007
52-029

56-001
61-002
52-009
52-031
64-001

52-011
52-033

57-002
62-002
52-013
52-035
63-001

52-015
52-037

55-001
60-001
52-017
52-03%
63-002

53-002
59-007
52-019
52-041
63-003

70-001
69-001

53-001
59-006
52-021
52-043
63-004

70-004
53-010

53-005
59-001

70-010
69-004

54-001
59-003

63-009

54-003
59-005

AN NO, U/G

1714/U
1362/U

1715/U
1718/U

1716/U
1344/U

1712/U
1346/U

53/U

54B/U
1724/U
1348/U
1479/U

1726/U
1350/U

149A/U

148C/U
1728/U
1352/U
1475/U

1730/U
1354/U

344/U

343B/U
1732/U
1356/U
1476/U

51/U

52B/U
1734/U
1358/U
1477/U

1493/U
1494/U

39/U

40B/U
1736/U
1360/U
1478/U

415/U
541A/U

595/U
596A/U

1530/U

599/U
600A/U




Double-ridge flanges

W i Tismga by Aluminium Brass Hydan
MIL-F-39000/3 MIL-F-39000/3

WRD 150D 24 Flat butt -004 -005 1/4-20 UNC (6X) 0 6,63 (6X)
WRD 200D 24 Flat butt -024 -025 6-32 UNC (4X) @ 3,68 (4X)
Flat butt -026 -027 6-32 UNC (8X)
Flat butt -028 —029 33,68 (8X)
Grooved butt  -048 -049 6-32 UNC (4X) @ 3,68 (4X)
Grooved butt  —050 —051 6-32 UNC (8X)
Grooved butt  -052 -053 3,68 (8X)
WRD 350D 24 Flat butt -030 -031 6-32 UNC (4X) @ 3,68 (4X)
Flat butt -032 -033 6-32 UNC (8X)
Flat butt -034 -035 3,68 (8X)
Grooved butt 054 —055 6-32 UNC (4X) @ 3,68 (4X)
Grooved butt  -056 —057 6-32 (8X)
Grooved butt  -058 -059 3,68 (8X)
WRD 475D 24 Flat butt —036 -037 6-32 UNC (4X) @ 3,68 (4X)
Flat butt -038 -039 6-32 UNC (8X)
Flat butt —040 -041 3,68 (8X)
Grooved butt  —060 -061 6-32 UNC (4X) @ 3,68 (4X)
Grooved butt  —062 —063 6-32 UNC (8X)
Grooved butt  —064 -065 23,68 (8X)
WRO 750D 24 Flat butt 072 -073 6-32 UNC (2X) @ 3,68 (2X)
Flat butt 074 -075 6-32 UNC (4X)
Flat butt -076 077 23,68 (4X)
Grooved butt 078 -079 6-32 UNC (2X) @ 3,68 (2X)
Grooved butt  —080 -081 6-32 UNC (4X)
Grooved butt 082 -083 3,68 (4X)
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Rectangular waveguides

80

Waveguide designation Waveguide
Inner cross-section
Frequency Cut-offfreq  153-IEC* British Retma Rg% Band Width 15&ﬁ§;m Tolerance on
range GHz TE;,Mode standard prefix mm mm width and
GHz brass alum height
112- 1.7 0.908 R14 WG 6 WR 650 69 103 165.10 82.55 0:38
1.45- 22 1.158 R18 WG7 WR510 D 129.54 64.77 0.26
17 - 26 1375 R22 WG8 WR 430 104 105 109.22 54.61 0.22
22 - 33 1.737 R26 WG 9A WR 340 112 113 86.36 43.18 0.17
26 - 3.95 2.080 R32 WG 10 WR 284 48 75 S 72.14 34.04 0.14
3831—419 2.579 R40 WG11A  WR229 - - A 58.17 29.083 0.12
3.95- 5.85 3.155 R48 WG 12 WR 187 49 95 G 47.55 22.149 0.095
49 - 7.05 3.714 R58 WG13 WR 159 C 40.39 20.193 0.081
5.85— 8.2 4.285 R70 WG 14 WR 137 50 106 J 34.85 15.799 0.070
7.05-10 5.260 R84 WG 15 WR 112 51 68 H 28499 12624 0.057
7 -1 5.790 - - WR 102 - 320 T 25.90 12.95 0.125
82 124 6.560 R100 WG 16 WR 90 53 67 X 22.860 10.160 0.046
10 -15 7.873 R120 WG 17 WR75 M 19.050 9.525 0.038
124 -18 9.490 R140 WG 18 WR 62 €n 107 P 15.799 7.899 0.031
15 -22 11.578 R180 WG 19 WR 51 12.954 6.477 0.026
18 —26.5 14.080 R220 WG 20 WR 42 53 121 - 10.668 4.318 0.021
22 -33 17.368 R260 WG 21 WR 34 - - 8.636 4.318 0.020
26.5 —40 21.100 R320 WG 22 WR 28 1 - Q 7.112 3.556 0.020
* |EC Recommendations are obtainable from:
Central Office of the International ElectrotechnicalL Commission
1, rue de Varembeé
GENEVA, Switzerland
Double-ridge waveguides
Bandwidth ratio 2.4:1
Type Frequency range (55 (e Dimensions in mm
GHz GHz GHz a b o W
WRD 150D 24 1.50- 3.60 1.249 3.692 87.76 40.82 17.35 21.95
WRD200D 24 2.00- 4.80 1.666 4925 65.78 30.61 13.00 16.46
WRD 350D 24 3.50- 8.20 2915 8.620 37.59 17.48 7.42 9.40
WRD475D 24 4.75-11.00 3.961 11.705 27.69 12.85 5.46 6.91
WRD650D 28 6.50-18.00" - - 18.29 8.15 2.56 4.39
WRD 750D 24 7.50-18.00 6.239 18.464 17.55 8.15 3.45 4.39
DR 19 7.50-11.00 4.1 - 26.04 12.06 4.85 6.50

' Bandwidthratio 2.8:1.

fe10 = cut-off frequency for TE,-mode

f.oq = cut-off frequency for TE,,-mode




Waveguide Attenuation in dB/m

Outer1c5r;ajz-cs:acﬁon for C Iv:(i:\ieguide
et ] ST e ake | ratig ot topighee
height + frequency MW
169.16 86.61 0.20 1.36 0.00522  0.007 12.0 -17.0
133.60 68.83 0.20 1.74 0.00749  0.010 75 -11.0
113.28 58.67 0.20 2.06 0.00970  0.013 52 -75
90.42 47.24 0.17 2.61 0.0138 0.018 34 - 48
76.20 38.10 0.14 342 0.0189 0.025 22 —-32
61.42 32.38 0.12 3.87 0.0249 0.032 16 - 22
50.80 25.40 0.095 4.73 0.0355 0.046 0.94 — 1.32
43.64 23.44 0.081 5157 0.0431 0.056 0.79 — 1.0
38.10 19.05 0.070 6.46 0.0576 0.075 0.56 - 0.71
31.75 15.88 0.057 7.89 0.0794 0.103 0.35 — 0.46
29.16 16.21 0.125 0.33 — 043
25.40 12.70 0.05 9.84 0.110 0.143 0.20 — 0.29
21.59 12.06 0.05 11.8 0.133 - 0.17 - 0.23
17.83 9.93 0.05 14.2 0.176 = 0.12 — 0.16
14.99 8.51 0.05 17.4 0.238 - 0.080- 0.107
12.70 6.35 0.05 21.1 0.370 - 0.043- 0.058
10.67 6.35 0.05 26.1 0.435 - 0.034— 0.048
9.14 5.59 0.05 31.6 0.583 = 0.022—- 0.031

Based on breakdown of air of 15,000 volts per cm
(safety factor of approx 2 at sea level)

f=V3 fo10
Attenuation in dB/m for copper Theoretical power handling
waveguide. Theoretical value capacity MW"
0.0194 0.446
0.0298 0.251
0.0696 0.0819
0.109 0.0444 |
0.217 0.0178

Based on breakdown of air — 15000 volt per cm
(safety factor of approx 2 at sea level)
corner radii considered.
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How to order

Your local Philips sales office or SIVERS IMA
representative is the contact for both sales and service
assistance for all products listed in this catalog. These
offices have special communication channels to

engineering data.

SIVERS IMA plant at Stockholm and thus provide the

Algerie: Bureau de Liaison Philips, 13, Rue
Med-EI-Mansour Benkara (Ex Rue Fer-
rando) E! Biar, Alger.

Antillen: Philips Antillana N.V., P.O.B. 523,
Willemstad; tel. Curagao 37575-35464.

Argentina: Philips Argentina S.A. Casilla de
Correo 3479, 1000 Buenos Aires; tel.
T.E. 70,77 41 al 77 49.

Australia: Philips Scientific & Industrial Equ-
ipment Div., Centrecourt 25-27 Paul
Street, North Ryde Sydney, N.S.W.
2113; tel. 8888 222.

Belgie/Belgique: Philips & M.B.L.E. Associ-
ated, Rue des Deux Gares 80, 1070
Bruxelles; tel. 230000.

Bolivia: Industrias Bolivianas Philips S.A.,
Cajon Postal 2964, La Paz, Bolivia; tel.
50029.

Brasil: Philips do Brasil Ltd. Div. Equip. Cien-
tif e Indust. Caixa Postal 3159. 04752
Sao Paulo SP.

Chile: Philips Chilena S.A. Professional Div.
S&l Casilla Postal 2687, Av. Santa Maria
0760 Santiago; tel. 394001.

Colombia: Industrias Philips de Colombia
S.A.,, Communications Department
Apartado Nacional 1505, Bogota; tel.
473640.

Costa Rica: Philips de Costa Rica Itd., Apar-
tado Postal 4325, San Jose; tel. 2101 11.

Danmark: Philips A/S, Ind og Forskning,
Graham Bells vej 7, P.O. Box 1129, DK-
8200 Arhus N; tel. Arhus 23 14 11.

Deutschland: Transtech GmbH, Postfach
3403, D-7100 Heilbronn; tel. 07131-
68034, TX 728246.

Untere Bahnhofstrasse 42, Postfach
2509, D-8034 Germering; tel. 089-
843017, TX 5213600.

Bramfelderstr. 102B, D-2000 Hamburg
60; tel. 040-6904342, TX 2173973.

Ecuador: Philips Ecuador S.A. Casilla 343,
Quito; tel. 239080.

El Salvador: Philips de El Salvador, Aparta-
do Postal 865, San Salvador; tel. 7441.

Espafia: : Philips Ibérica S.A.E., Grupo In-
strumentacion, Apartado 2065, Martinez
Villergas 2, 28027 Madrid.

Ethiopia: Philips Ethiopia (Priv. Ltd. Co),
P.OB. 2565, Addis Abeba; tel. 48300.

France: Philips Ind & Commerciale, Div S&l,
105, Rue de Paris, F-93002 Bobigny; tel.
8301111, TX 210290.

Great Britain: Anglia Microwaves Ltd, Rad-
ford Business Centre, Radford Way, Bil-
lericay Essex CM12.0BZ; tel. 0277-
630000, telex 995604.

Guatemala: Philips de Guatemala S.A.
Apartado Postal 238, Guatemala City;
tel. 64857.

Hellas: Philips S.A. Hellénique Boite Postale
153 Athenes. Tel: 230 475.

Hong Kong: Philips Hong Kong Ltd. Hope-
well Centre, 27-29th floor, P.O.B. 2108,
Hong Kong; tel. H-249246.
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India: Peico Electronics & Electricals Ltd. EI-
coma, Band Box Bldg. PO Box 9143,
Bombay 400 025.

Indonesia: P.T Philips Development Corpo-
ration, P.O.B. 2287, Jakarta; tel. 51985.

Iran: Philips Iran Ltd., P.O.B. 1297 Teheran;
tel. 372081-5 (5 lines).

Iraq: Philips (Iraq) W.L.L., Munir Abbas buil-
ding, 4th floor, South Gate, Box 5749,
Bagdad; tel. 80409.

Ireland: Philips Electrical Ltd., Newstead
Clonskeagh, Dublin 14; tel. 693335.

Island: Heimilistaeki SF, Saetun 8, Reykja-
vik; tel. 24000.

Israel: Applied Technologic Serv. Ltd., P.O.
Box 9031, Ramat Efal 52190, Israel. Att:
Joseph Reiss.

Italia: Philips S.p.A., Sezione S&l, V. le Elve-
zia 2, 20052 Monza; tel. (039) 393-6351.

Japan: Shoshin Shoji Kaisha Ltd.

Tokyo: 103-91 P.O. Box 173, Nihonbas-
hi, phone: (03) 270-5921.

Osaka Branch: Dia Palace Bldg. Hon-
machi 501 2-57-2 Uchihonmachi, Higas-
hi-ku Osaka 540.

Kenya: Philips (Kenya) Ltd., P.O.B. 30554,
Nairobi; tel. 29981.

Korea: Philips Electronics (Korea) Ltd.,
C.P.O. Box 3680, Philips House, Seoul;
tel. 794-5011/5 (5 lines).

Malaysia: Philips Malaysia Sdn Berhad, S&l,
Wisma Bitar, 4 Persiaran Barat, Petaling
Jaya; tel. 03-554411.

Mexico: Philips Mexicana S.A. de C.V. Divi-
sion Cientifico Industrial, Durango 167,
Mexico 7 D.F.

Nederland: Philips Nederland, Afd. T&M,
Gebouw WB 3-5 Postbus 90050,
5600PB Eindhoven.

New Zealand: Philips Electrical Ind. Ltd.,
Professional & Industrial Div. akefiled-
street 181-195, P.O. Box 1097 Welling-
ton C1.

Nigeria: Philips (Nigeria) Ltd., Philips House,
6 ljora Causeway, P.O.B. 1921, Lagos;
tel. 45414/7.

Norge: Odd Tvedt og Co A/S Damsgardsvei
35, Postboks 2356, 5037 Bergen, Norge.

Pakistan: Philips Electrical Co. of Pakistan
Ltd., P.O.B. 7101, Karachi 3; tel. 70071.

Paraguay: Philips del Paraguay S.A., Casilla
de Correo 605, Asuncion; tel. 8045-
5536-6666.

Peru: Philips Peruana S.A.,, S & | Dept,,
P.0.B. 1841, LIMA 5.

Philippines: Philips Indfustrial Dev. Inc.,
P.0.B. 911, Makati Commercial Center,
Makati, Rizal D-708; tel. 88 94 53 t0 88 94
56.

Portugal: Philips Portuguesa S.A.R.L. Av.
Eng. Duarte Pacheco 6, Lisboa-1; tel.
683121.

Schweiz-Suisse-Svizzera: Transtech
Hochfrequenz AB, Hardstrasse 41 CH-
5430 Wettinge.

most efficient way to satisfy your needs. They also have
the latest price and delivery information on all products,
and can provide service information and application

Singapore: Philips Project Development
Singapore PTE Ltd., P.O. Box 340, Lo-
rong 1 Toa Payoh Central Post Office,
Singapore 1231.

South Africa: south African Philips (Pty) Ltd.,
P.0.B. 7703, 2 Herb Street, New Doorn-
fontein Johannesburg 2000; tel. 011-
6140411.

Suomi: Oy Philips AB, S&l Dept. T&M Equ-
ipm., P.O. Box 11, SF-02631 Espoo 63;
tel. 01-52 31 22.

Sverige: SIVERS IMA, Box 42018, Elektrava-
gen 49, 126 12 Stockholm; tel. (08)-18 03
50.

Taiwan: Yung Kang Trading Co Ltd., San
Min Building, 1 st Floor 57-1 Chung Shan
N Road, 2 Section, P.O.B. 1467. Taipei;
tel. 5717281.

Tanzania: Philips (Tanzania) Ltd., P.O.B.
20104, Dar es Salaam; tel. 29571.

Thailand: Philips Elecrical Co. of Thailand
Ltd., 283, Silom Road, Bangkok 10500;
tel.. 36980, 36984-9.

Tunisia: S.T.LLE.T., 32815, Rue Ben Ghedha-
hem, Tunis; tel. 244268.

Tiirkiye: Turk Philips Ticaret A.S. Posta Ku-
tusu 504 Beyoglu, Istanbul; tel. 4359 10.

Uruguay: Industrias Philips del Uruguay, Av-
da Uruguay 1287, Montivideo; tel. 956
41-2 3-4.

USA (west coast): Cleland & Co, 5669 Sel-
maraine Drive. Culver City, CA 90230.

Venezuela: Industrias Venezolanas Philips S
A, S&l Dept., Apartado de Correos 1167,
Caracas 107; tel. 360511.

Rep. du Zaire: Philips S.Z.R.L. B.P. 1798,
Kinshasa.

Zambia: Philips Electrical Zambia Lid.,
Science & Industry Civ., P.0.B. 20553,
Kitwe; tel. 2526/7/8.

Osterreich: Osterreichische Philips Ind
GmbH, El-Wiss-Ind., Triesterstrasse 64,
A-1101 Wien; tel. 0222-629141, 645511.

For countries not listed:

SIVERS IMA, Box 42018, S-126 12
Stockholm, Sweden.

From Nov -87 new address:

SIVERS IMA, Box 33, S-163 93
STOCKHOLM. Sweden
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MIC-technology

The merger of Sivers Lab and I.M.A. made us even more
better on MIC-technology. We have skilled graduated
engineers for developing, we use CAD for designing and
for testing we use Automatic Network Analyzers and of
course, for circuit production, we have clean rooms.

MIC circuits are based on thin-film technology. The
components, such as chip transistors, have been
developed in cooperation with semiconductors
manufacturers using GaAs FET state-of-the-art
technology.

The semiconductors for VCO’s and CSO'’s as well as
spheres for YIG’s are manufactured in house which
increases our possibility to make tailor made products.

All MIC’s are hermetically sealed by micro plasma
welding and backfilled with Helium to provide an inert
atmosphere and to allow fine leak-test.

The Company SIVERS IMA

Quality assurance

The way to consistent high quality is total control of all
processes and testing produces along the whole
development and production line.

Our Quality Control Program is designed to be
compatible with AQAP1 (MIL-Q-9858). All new designs
are subjected to design reviews and qualification tests to
ensure that standards are met.

Our products are designed for systems meeting
appropriate MIL-specifications.

All testing of microwave data is made on 100% basis with
automatic network analyzers, spectrum analyzers and
ratiometers. The high power capability is also tested e.g.
on rotary joints and switches for radar applications.
Environmental testing faclities include temperature,
humidity, shock, vibration and EMC.

An inevitable requirement for correct inspection and test
is a proper instrumentation calibration system. Ours
meets the requirements of AQAP6 (MIL-C-45662).

The standards required to maintain the system are

regularly calibrated by the Swedish Official Standards
Laboratory Organization.

Data subject to change without notice.
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