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Radi Snitch © Product Manual

This service and operating manual pertains to the Radi

Models: RSW1022S, RSW1024S, RSW1061S, RSW1062S, RSW1022K, RSW1024K, SW1061K,
RSW1062K,RSW1022Q, RSW1024Q, RSW1061Q, RSW1062(RSW1021N, RSW1021B and

RSW2002E.Made by DARE!! Instruments.

We ask that you read this manual carefully before operating your ne

safety instructions it might contain.

w product and adhere to any

A Quick Start Guide has been added to this product for your convenience. This double printed A4
sheet contains the basic start -up steps and the safety warnings for the Radi  Switch ©.

Please keep the Quick Start Guide (and this regular manual) close at hand when you operate your

new Radi Switch @.

Please contact DARE!! Instruments or your local reseller if you have any questions.

Supplier Information

DARE! Products B.V.
Vijzelmolenlaan 3
3447 GX, Woerden
The Netherlands

Tel.: +31 (0)348 41 65 92

Internet:  www.dare.eu
Email: instruments@dare. eu
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WARNINGS & PRECAUTIONS

Read the contents of this manual and become familiar with the safety
markings, instructions, operation and handling of the system.

Become familiar with the contents of the Radi  Centre ® system manual.

Only qualified service personnel is allowed to carry out adjustments,
maintenance or repairs on the equipment.

This equipment is designed to be used as a plug -in card for the Radi Centre ®©.
Do not use this card in combination with any other main frame.

To make the Radi Snitch® as safe as possible, this plug -in card has its own
safety interlock system that is designed to work with the RadiCentre ®.

The RadiSwitch® contains materials that can be recycled and reused to

mi ni mi ze materi al wats 1 € e AN,At sptehcei abben
dismantle the discarded system to collect the reusable and recyclable
materi al s. f your prodoftfe ANj spdeasarde

local reseller for recycling.

1= > P> P> 0 E
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1 Introduction

1.1 Product Introduction

The RadiSwitch ® is a multi -channel, coaxial switch plug -in card designed to switch the path of RF

signals within a test system.

Applications for the multi -channel, coaxial switch are:

1 Switching the RF path of amplifiers, antenna and signal generators in radiated and

conducted immunity test systems.

1 Switching the RF path of antenna and receivers in radiated and conducted emission test

systems.

1 Any other RF switching application.

1.2 Related Products

) -E

Mation® oo

Integral EMI/EMC measurement software
Represented by
@/ i 2 g ¢

Instruments

RadiCentre ® system

The RadiCentre ® is a modular EMC test system that serves as
the user and computer interface for all the  RadiCentre ® plug-in
cards and modules (such as the Radi Aeld® system).

Radi/Mation ® software

Radi/ation® is the EMC software package from DARE!
Instruments used for remote control and automated testing of
the RadiCentre® plug-in cards and modules (such as the
RadiAeld® system).
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2 The Radi Swvitch ®

2.1 Product Overview

The RadiSwitch ® plug-in cards offer a wide range of different connectors and frequency ranges.
To meet the requirements of most test setups for EMC or wireless applications, the following
cards are available:

Model Description

RSW1022S RadiSwitch ® RF switch plug-in card 2x SPDT relay, SMA 18GHz
RSW1024S RadiSwitch ® RF switch plug-in card 4x SPDT relay, SMA 18GHz
RSW1062S RadiSwitch ® RF switch plug-in card 2x SP6T relay, SMA 18GHz
RSW1061S RadiSwitch ® RF switch plug-in card 1x SP6T relay, SMA 18GHz
RSW1022K RadiSwitch ® RF switch plug-in card 2x SPDT relay, 2.92mm (k) 40GHz
RSW1024K RadiSwitch ® RF switch plug-in card 4x SPDT relay, 2.92mm (k) 40GHz
RSW1062K RadiSwitch ® RF switch plug-in card 2x SP6T relay, 2.92mm (k) 40GHz
RSW1061K RadiSwitch ® RF switch plug-in card 1x SP6T relay, 2.92mm (k) 40GHz
RSW1022Q RadiSwitch ® RF switch plug-in card 2x SPDT relay, 2.4mm (Q) 50GHz
RSW1024Q RadiSwitch ® RF switch plug-in card 4x SPDT relay, 24mm ( Q) 50GHz
RSW1061Q RadiSwitch ® RF switch plug-in card 1x SP6T relay, 2.4mm (Q) 50GHz
RSW1062Q RadiSwitch ® RF switch plug-in card 2x SP6T relay, 2.4mm (Q) 50GHz
RSW1021N RadiSwitch ® RF switch plug-in card 1x SPDT relay, N-type 12.4GHz
RSW1021B RadiSwitch ® RF switch plug-in card 1x SPDT relay, BNC 3GHz
RSW2002E

RadiSwitch ® RF switch plug-in card 2x external relay driver card 12V/24V/28V

The models RSW1022S/K/Q and RSW1024S/KIQ are equipped with an interlock connection. This
interlock can operate any relay of the card, selected by DIP switches.

When one of the relays is used as a safety interlock relay, it can be used to switch of the RF input
signal to the RF amplifier. The RF interlock input can, for example, be activated by a switch
mounted on the entrance door of the test chamber. This can prevent personnel from being
subjected to high RF fields. This interlock input is fully integrated in the hardware, software
cannot overw rite this safety system.
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2.2 Components
The RadiSwitch ® is delivered with the following items:
1 RadiSwitch ® plug-in card
Model: RSW1022S, RSW1024S, RSW1061S, RSW1062S, RSW1022K, RSW1024K, SW1061K,
RSW1062K,RSW1022Q, RSW1024Q, RSW1061Q, RSW1062(RSW1021N, RSW1021B or
RSW2002E.A multi -channel, coaxial switch plug -in card to be used in the Radi Centre N
system.
1 Interlock plug (only for models RSW1022S/K /Q and RSW1024S/KIQ)

Supporting documentation consists of:
1 User manual (digital)

1 Quick Start manual (hardcopy and digital)

2.3 Different Models

The RadiSwitch ® is available in 15 models; the S, K, Q, N, B and E types. The differences between
these models are the type of connectors that they have and the frequencies they cover. An
overview of these models is visible in chapter 2.1

The details of these models will be discussed in th e following chapters. Please read the chapter
with regards to your Radi Switch ® model.
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2.4 Model S - Plug-In Cards with SMA Connectors

There are four models available with relays using SMA connectors. These relays can be used up
to 18 GHz. The RSW1022S and RSW1024S models use two and four SPDT relays (resp.) and the
RSW1061S and RSW1062S use one and two SP6T relays (resp.), seefigure 1. The main
specifications of these models are detailed below.

~ RadiSwitch®
_ RSW10228

RadiSwitch®
__RSW10245

1
N

RadiSwitch® ]‘
RSW10628
—___ RSWIUGaS

Figure 1: RadiSwitch ® plug-in cards with SMA connectors

Specification SMA, 18GHz, SPDT relays

Life time 10.000.000 cycles

Frequency GHz Oto3 3t08 8t012,4 12,410 18
VSWR 1,10 1,20 1,20 1,40
Insertion loss dB 0,15 0,20 0,25 0,35
Isolation dB 80 75 65 60
Average power W 240 150 120 100
Specification SMA, 18GHz, SP6T relays

Life time 5.000.000 cycles

Frequency GHz Oto3 3t08 8to12,4 12,410 18
VSWR 1,20 1,30 1,40 1,50
Insertion loss dB 0,20 0,30 0,40 0,50
Isolation dB 80 75 65 60
Average power w 240 150 120 100
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2.5 Model K - Plug-In Cards with 2,92mm Connectors

The same models, with SMA connectors, are also available with 2,92mm (k

7Rud|.ST|1Lih' i
_ RSWI022K

“RadiSwitch®
RSW1024K

- type connectors).
These relays can be used for frequencies up to 40 GHz. The RSW1022K and RSW1024K use two
and four SPDT relays (resp.) and the RSW1061K and RSW1062K use one and two S P6T relays
(resp.), see figure 2. The main specifications of these models are detailed below.

Figure 2: RadiSwitch ® plug-in cards with 2,92mm connectors

Specification k 2.92mm, 40GHz, SPDT relays

Life time 10.000.000 cycles

Frequency GHz 0to6 6t0124 | 124t018 | 18to265 | 2651040
VSWR 1,30 1,40 1,50 1,70 1.9
Insertion loss dB 0,30 0,40 0,50 0,70 0.8
Isolation dB 70 60 60 55 50
Average power w 80 60 50 20 10
Specification k 2.92mm, 40GHz, SP6T relays

Life time 2.000.000 cycles

Frequency GHz 0to6 6t0124 | 124t018 | 18to265 | 2651040
VSWR 1,30 1,40 1,50 1,70 2.2
Insertion loss dB 0,20 0,40 0,50 0,70 11
Isolation dB 70 60 60 55 50
Average power w 40 30 25 15 5
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2.6 Model Q -Plug-In Cards with 2, 4mm Connectors

The same models, with SMA connectors, are also available with 2, 4mm (Q- type connectors).
These relays can be used for frequencies up to 50 GHz. The RSW1022) and RSW102QK use two
and four SPDT relays (resp.) and the R SW1061Q and RSW1062Q use one and two SP6T relays

(resp.), see figure 3.

Re’:d:.Siu:h' K
RSW1022K

WRﬁdISV\ itch®
RSW1024K

RadiSwitch®
_RSW1062K

The main specifications of these models are detailed below.

Figure 3: RadiSwitch ® plug-in cards with 2, 4 mm connectors

Specification Q 2.4mm, 50GHz, SPDT relays

Life time 2.000.000 cycles

Frequency GHz 0to 6 6t012.4 12.41t0 18 18t0 26.5 26.5to 40 40to 50
VSWR 1,30 1,40 1,50 1,70 1,90 1,90
Insertion loss dB 0,30 0,40 0,50 0,70 0,80 1,10
Isolation dB 70 60 60 55 50 50
Average power W 80 60 50 20 10 5
Specification Q 2.4mm, 50GHz, SP6T relays

Life time 2.000.000 cycles

Frequency GHz 0to 6 6t012.4 12.41t0 18 18t0 26.5 26.5to 40 40to 50
VSWR 1,30 1,40 1,50 1,70 1.90 2.20
Insertion loss dB 0,20 0,40 0,50 0,70 0,90 1,20
Isolation dB 70 60 60 55 50 50
Average power w 40 30 25 15 5 3
Copyright © 2008 z 2019 DARE!!Products Page 10



2.7 ModelsB &N - Plug-In Cards with BNC and N

-Type Connectors

There are two Radi Switch ® plug-in cards available for RF signals with higher power levels. The
RSW1021B with BNC-connectors and the RSW1021N with a N-type connector. Both models use
one SPDT relay. The N-type can be used for power levels up to 700 Watt. The main specifications

of these models are detailed below.

Figure 4: RadiSwitch ® plug -in cards with BNC (left) and N -type (right) connectors

~ RadiSwitch®
___RSWI021B.

RadiSwitch®
__RSWI02IN

)

Specification BNC, 3.0GHz, SPDT relays

Life time 1.000.000 cycles

Frequency GHz Oto1l lto2 2t03

VSWR 1,15 1,20 1,25

Insertion loss dB 0,15 0,20 0,25

Isolation dB 85 80 75

Average power W 400 300 240

Specification N-type, 12.4GHz, SPDT relays

Life time 1.000.000 cycles

Frequency GHz Oto1l lto2 2t03 3to8 8to12.4
VSWR 1,15 1,20 1,25 1,35 1,5
Insertion loss dB 0,15 0,20 0,25 0,35 0,5
Isolation dB 85 80 75 70 60
Average power w 700 500 400 250 200
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2.8 Model E - Plug-In Card to Drive External Relays

It is not possible to use the internal relays of the RadiSwitch plug -in cards for applications that
require power signals higher than 700 Watt. Dedicated relays are sometimes needed in these test
setups to sw itch high power outputs of RF amplifiers. The Radi Switch® RSW2002E plug-in card is
available for these situations and can drive two external relays

Qutputs for Indicator
relay coils Contacts
E:;: g Input 6
Coil 4 nput>
Coil 3 Inputd
Coil 2 Input 3
Coil 1 Input 2
V+ (commo Lngp::{l
Ground Gr:::un d

Figure 5: RadiSwitch ® plug-in card for driving external relays

Any relay with a supply voltage of 12V, 24V or 28V from SPDT to SP6T can be driven. For each
relay a driver current of 0,5A is available, or 1A if only one relay is connected.

The type of relay and the usage of indicator contacts can be configured in the software. The
connections for relay 1 and relay 2 are identical.
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2.9 Connection of the External Relays

A 2x8-way connector is available for each relay. The row on the left side is used to drive the relay
coils, the row on the right side is used for indicator contacts of the relays (see Figu re 5). The
connection of indicator contacts is optional and can be enabled or disabled in the configuration
screen of the switch card.

2.9.1 Coil connections

The relay coils need to be connected between the V+ (common) connection and a coil connection.
The V+ connection is a 12V, 24V or 28V supply. The voltage can be set in the configuration screen
of the RadiSwitch ® plug-in card.

The coil connections are open collector outputs which connect to ground when activated.

IMPORTANT! - Make sure that the correct voltage is set before connecting the relay. Wrong
settings may result in permanent damage to the relay!

2.9.2 Indicator connections

Relays with indicator contact s have additional contacts to indicate the position of the main (RF)
contacts. The indicator contacts usually have the same setup as the main contacts. This means
that there would be a common connection and several connections that are connected to the
common connection, for each main contact position.

This means that the common contact needs to be connected to the common connection (+3.3V)
on the Radi Switch ® and the other contacts to their corresponding indicator inputs.

2.9.3 Connector

Use the Phoenix Contact M C 1,5/ 8ST3,81 connector to connect an external relay to the switch
card. In general , four connectors are supplied with the RSW2002E card. Additional connectors are
optional.
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2.10 Interlock

The interlock connector, on the models with two or more SPDT relays, provides two floating
contacts which require shorting to deactivate the interlock. To activate the interlock , these
contacts need to be opened.

If the interlock is activated, the selected relays of the plug -in card cannot be energized and will
remain in the NC position. Use the supplied connector to wire to the emergency switch on

your site.

Connect centre pin

of the interlock

socket to one of

the other pins

Figure 6: Connector type: Binder 712 99 0405 00 03

Each relay can be used as a so called UYsafety interl
are shortened, for example by an external interlock switch, the selected relays can be activated.
However, as soon as the interlock circuit opens, t he
closedA position (NC). Ther e onthe RadiSvich® pudg-ih cabth& s wi t c h e
canbeusedto sel ect which relay can be used as a Ysafety in
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By moving the corresponding DIP switch to the left position (see figure 7), the interlock for the
corresponding relay is enabled. A table that describes which DIP switch must be used for which
relay is printed on the silkscreen (see figure 6). By default, only the interlock for REL 1 (yellow DIP
switch) is activated. Please note that the outputs REL 1 to 4 are used for SPDT relays and the
outputs REL 5 and 6 are used for SP6T relays.

RELY g
. .@cg'z
[

Figure 7: DIP switches on the Radi Switch ® plug-in card

The initial version as described above was equipped with a 6 -pole DIP switch. Since this 6-pole
DIP switches became obsolete, a 4 -pole DIP switch was being placed on all the RadiSwitch®
P C B A s .modffitatioa does not affect the overall operation of the  RadiSwitch® plugin card.

T
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Figure 8: RadiSwitch ® plug-in cards with 4 -pole dip switch

As seenin the figure 8 , the interlock setting of the number 5 & 6 relay connection is no longer
configurable. These relay connections are used on the following RadiSwitch  ® models RSW1061S
RSW1062S RSW1061Kand RSW1062K Since none of these models have an external interlock
connection available, this will not affectt he operation of these models. The interlock setting is
now fixed at 3Unterl ock offj

For RadiSwitch® cards with versions 20181004 _D the 4-pole dip switch has been replaced by six
jumpers on all the RadiSwitch ® P CB A's . do€k hniotsaffect the overall operation of the
RadiSwitch® plugin card. The version number can be found in the bottom left corner of the PCB

(see figure 9).

Figure 9: RadiSwitch ® plug-in cards version number
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Figure 10: RadiSwitch ® plug-in cards with jumpers

As shown in figure 10 , the interlock setting is now set using jumpers. A description of the setting
is printed on the PCB. When the jumper is set of the
jumper i s s ettheinrlotkiseff. 3 r i ght i

The interlock circuits are implemented in the hardware and do not require any intervention from
the software. The RadiCentre® software will detect an interlock status and show a message on
the display. For safety reasons, the softwar e is not able to overrule this interlock condition. After
the interlock has been closed, the relay will automatically switch to its original condition.

The interlock relay can be used to interrupt the signal path between the signal generator and the
power amplifier. An interlock switch mounted on the door of the test chamber can be used to
activate the safety relay, preventing exposure to high field strengths when entering the test
chamber.
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