











APPENDIX: Schematics - Multi-Throw Latching Terminated SP4T
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APPENDIX: Schematics - Multi-Throw Latching Terminated SP5T

Multi-Throw Latching, Terminated SP5T -
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APPENDIX: Schematics - Multi-Throw Latching Terminated SP6T

Multi-Throw Latching, Terminated SP6T -
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N TELEDYNE
COAX SWITCHES
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FEATURES
e Multiple standard and customized switching configurations
¢ Universal Power Supply
e Visual Display - LCD
e Standard and custom racks available
e Manual/direct and/or remote control
e Multiple interface configurations:
RF ports — SMA, N, SMB, TNC, etc.
Control — RS-232, Ethernet, P10, Keypad, etc.
e 50 and 75 ohm impedances

ADDITIONAL FEATURES

¢ Monitor cycle count

¢ System health/system status
o LEDs: Visual status

¢ In-circuit programming (firmware upgradeable)
SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
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Frequency GHz 18.0

Teledyne, the world’s
innovative leader in
manufacturing
electromechanical and solid-
state switching products for
more than 40 years, offers a
modular approach to matrix assembly switching.

Incorporating highly repeatable and long-cycle-
life relays and switches, :
Teledyne’s matrices cover the
spectrum from DC to 33GHz.

Teledyne’s modular approach
building matrices allows
assembly of a vast array of customized matrix
assemblies with the same standard subassemblies.
The internal components of the
_ == assembly and main module utilize
k- D L ‘_.,\. Teledyne’s proven relays and

- switches.

Teledyne has developed a standard
programmable microcontroller that can be used for
any matrix configuration. The universal power supply
allows the matrix assembly to be used
worldwide. Teledyne is highly vertically
integrated, which reduces development
time, qualification time, cost and '
leadtime, while ensuring high quality g &
and cost-effective production.

To learn more, call us or visit us online today. And
see what Teledyne Coaxial Switches can do for you.

-
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Actuator

An actuator is the electromechanical
mechanismthat transfers the RF contacts from
one position to another upon DC command.

Arc Suppression Diode

A diode is connected in parallel with the coil.
This diode limits the “reverse EMF spike”
generated when the coil de-energizes to 0.7
volts. The diode cathode is connected to
the positive side of the coil and the anode is
connected to the negative side.

Date Code

All switches are marked with either a unique
serial number or a date code. Date codes are
in accordance with MIL-STD-1285 Paragraph
5.2.5 and consist of four digits. The first two
digits define the year and the last two digits
define the week of the year (YYWW). Thus,
0532 identifies switches that passed through
final inspection during the 32nd week of
2005.

Failsafe

A failsafe switch reverts to the default or
failsafe position when the actuating voltage is
removed. This is realized by a return spring
within the drive mechanism. This type of
switch requires the continuous application
of operating voltage to select and hold any
position. (Multi-position switches are normally
open with no voltage applied).

Latching

A latching switch remains in the selected
position whether or not voltage is maintained.
This can be accomplished with either a
magnetic or mechanical latching mechanism.

Indicator

Indicators tell the system which position
the switch is in. Other names for indicators
are telemetry contacts or tellback circuit.
Indicators are usually a set of internally
mounted DC contacts linked to the actuator.
They can be wired to digital input lines,
status lights, or interlocks. Unless otherwise
specified, the maximum indicator contact
rating is 30 Vdc, 50 mA, or 1.5 Watts into a
resistive load.

Page 60

Internal Termination

Unselected ports are connected internally to a
matched load. The load is a 50-Ohm resistive
device. The max RF power rating is 2 watts
CW. Without the internal termination option,
the unselected ports are open circuits.

Isolation

Isolation is the measure of the power level
at the output connector of an unconnected
RF channel as referenced to the power at the
input connector. It is specified in dB below the
input power level.

Multi-Throw Switch

A multi-throw switch is a switch with one
input and three or more output ports. The
CCT-58 can switch a microwave signal to
any of 2, 3, 4, 5 or 6 outputs from a single
common input.

Multi-Throw Latching Switch

DUAL PULSE SWITCHING COMMAND CHARACTERISTICS:
1. APPLIES FOR SINGLE-POLE MULTI-THROW LATCHING
SWITCH ONLY.
2. MUST APPLY RESET PULSE FIRST
(BREAK-BEFORE-MAKE).
3. RESET AND SET DEFINITIONS
RESET: OPEN ALL RF PATHS (POSITIONS).
SET: CLOSE THE SELECTED RF PATH (POSITION).
4. COMMAND PULSE TIMING:

|l RESET—»]
PULSE

|€— SET —p|
PULSE

——— V VOLTAGE PULSE
_\_ (SEE NOTE 5)

= T1 —>leT3 >l T2 —>

T1 AND T2 = 30 mSEC
MIN. T3 = 10 mSEC MIN.

™ > CURRENT PULSE
(SEE NOTE 6)

ON [ SWITCHING TIME
(MONITOR RF
OFF CONTACT): T4
AND T5 = 20
mSEC MAX

5. COMMAND SWITCHING VOLTAGE:
V =26-32 VDC PULSE

6. SWITCHING CURRENT:

SWITCHING CURRENT
AT 28 VDC AND 20°C
NO. OF POS. | RESET (I,)
3 POS. 270 mA
4 POS. 360 mA
5 POS. 450 mA
6 POS. 540 mA

SET (1,)
90 mA
90 mA
90 mA
90 mA

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

Self-Cutoff

The self-cutoff option disables the actuator
current on completion of actuation. Either a
series contact (linked to the actuator) oran IC
driver circuit provides the current cutoff. This
option results in minimum power consumption
by the RF switch. Cutthroat is another name
used in the industry for this option. Pulse
latching is a term sometimes used to describe
a switch without this feature.

SPDT Switch
A single-pole double-throw switch has one
input and two output ports.

Switching Time

Switching time is the total interval beginning
with the arrival of the leading edge of the
command pulse at the switch DC input and
ending with the completion of the switch
transfer, including contact bounce. It consists
of three parts: (1) inductive delay in the coil,
(2) transfer time of the physical movement of
the contacts, and (3) the bounce time of the
RF contacts.

Transfer Switch

A four-port switch consisting of two
independent pairs of RF paths. These pairs
are actuated simultaneously. This actuation
is similar to that of a double-pole double-
throw switch. See application notes for typical
usage.

TTL Switch Driver Option

As a special option, switch drivers can
be provided for both failsafe and latching
switches, which are compatible with
industry-standard low-power Schottky
TTL circuits.

T-Option

This option is for TTL Driver. There is one
control input for each position. See the
logic table.

TD-Option
This option includes a decoder. The 3-bit
parallel command is decoded to internally
select the appropriate position. See the
logic table.

The TD-Option increases the Vsw supply
current demand by 50mA max at 28 Vdc
and +20°C.

Failsafe uses 1 circuit. Latching uses 2

circuits (Vsw & C are common to both
circuits).

© 2011 Teledyne Coax Switches



Performance Parameters vs Frequency
Generally speaking, the RF performance of
coaxial switches is frequency dependent. With
increasing frequency, VSWR and insertion
loss increase while isolation decreases. All
data sheets specify these three parameters
as “worst case” at the highest operating
frequency. If the switch is to be used over a
narrow frequency band, better performance
can be achieved.

Actuator Current vs Temperature

The resistance of the actuator coil varies
as a function of temperature. There is an
inverse relationship between the operating
temperature of the switch and the actuator
drive current. For switches operating at 28
VDC, the approximate actuator drive current
at temperature, T, can be calculated using the
equation:

A
= ——
[1 +.00385 (T-20)]
Where:
I.I. = Actuator current at temperature, T
| A = Room temperature actuator current —
see data sheet

T = Temperature of interest in °C

Magnetic Sensitivity

An electro-mechanical switch can be sensitive
to ferrous materials and external magnetic
fields. Neighboring ferrous materials should
be permitted no closer than 0.5 inches and
adjacent external magnetic fields should be
limited to a flux density of less than 5 Gauss.

Series Application of

Multi-Throw Switches

This example shows a single-pole 9-throw unit
made up of four 3-throw switches. The number
of throws possible using this technique is
essentially unlimited and is equal to the total
number of throws available in the output
stage. If a two-stage unit were set up using
six position switches, the resultant would be
a total of 36 outputs or a SP36T switch bank.
See Figure 1.

Inj O O O 2

O——0 3
4
SP3T O———O05 Out

oO——O0 6

o/,o—o 7

¢ O 8

Figure 1 O——=O09
Transfer Switch

The transfer switch is essentially a modified
double-pole-double-throw (DPDT) device.
However, a true DPDT switch is a six port
device that contains two totally independent
transmission paths. In a transfer switch two
transmission paths are provided but they
are not totally independent as illustrated in
Figure 2.

DPDT

O——03 10—0—»0—03

—04 20-8—3—04
j—OS —— Pos. 1 connection
2

oO——=O06
Figure 2

Transfer

---------- » Pos. 2 connection

Examples of applications of the transfer switch
are as follows:

Two Transmitters to

Either of Two Antennas

Two microwave transmitters can be connected
to either of two alternate antennas as shown

in Figure 3.
XMTR O <]
XMTR

>

Figure 3

-
Ot

Gircuit Insertion

A complete microwave circuit or circuit
element can be inserted into a transmission
line by using a transfer switch as shown in
Figure 4.

10 O3

. !
o 2% va

Figure 4

O Out

In the event that the 1-3 shorting of the
microwave circuit is undesirable, this leg can
be left out.

Special Feature

Switching High-Power or Highly Sensitive Signals
Ensure the most linear response with the best galvanically matched
contact system in the industry. Extremely low passive intermodulation

is standard on all of our switches.

© 2011 Teledyne Coax Switches

Carrier Carrier PIM 3rd Order PIM 5th Order
Frequency 1 Frequency 2 Frequency Frequency
870 MHz 893 MHz 847 MHz 824 MHz
3rd Order 5th Order
Intermodulation Intermodulation
—91 dBm -110 dBm
SPDT
—134 dBc -153 dBc
-103 dBm —123 dBm
Transfer
—146 dBc -165 dBc
—-96 dBm -115dBm
Multiple Positions
-139 dBc -158 dBc
(800) 351-7368 » www.teledynecoax.com < +44 (0) 1236 453124 « www.teledyne-europe.com Page 61



GLOSSARY

SPDT Failsafe Multi-Throw, Normally Open

CCR-38S160-T (T-Option)

Logic Input RF Path
1 INto1 INto2 Logic Input RF Position
Normally Closed Normally Open 1.2 3 4 5 6 NoJ2 B M 5 6
0 on off i1 0 0 0 0 O On Off Off Off O0ff Off
1 off on 0 1t 0 0 0 O off On Off Off Off Off
0 0 1 0 0 O off Off On Off Off Off
SPDT Latching 60 0 0 1 0 O off Off Off On Off Off
Logic Input RF Path o o 0 o0 1 0 off Off Off Off On Off
1 2 INto1 INto 2 0 0 0 0 0 1 off Off Off Off Off On
0 0 No change
Multi-Throw, Normally Open
1 0 On off : .
CCR-38S160-TD (TD-Option)
0 1 Off On ) "
] " Forbidd Logic Input RF Position
orieden 1 2 3 A 2 B M 5 U
Transfer Failsafe 0 0 0 On Off Off off off off
CCS-37S10-T or CCS-47N10-T 1 0 0 off On off off off Off
Logic Input RF Path 0 1 0 Off Off On Off Off Off
1 1-2 3-4 1-3 2-4 1 1 0 off Off off On off Off
0 On On Off off 0 0 1 off off off Off On off
1 off off On On 1 0 1 off Off Off off off On
1 1 1

off off off Off off off

Transfer Latching

CCS-37S60-T or CCS-47N60-T Multi-Throw, Latching

Logic Input RF Path CCR-39S660-T (T-Option)

1 2 1-2 3-4 1-3 2-4 Logic Input RF Position
0 0 No Change 1 2 3 4 5 6 R N J2 J3 4 J5 6
1 0 off off on on 100 0 0 0 0 On Off Off Off Off Off
0 1 on on off off 01 0 0 0 0 0 off On Off Off Off Off
1 1 Forbidden 00 1 0 0 0 0 off Off On Off Off Off
0 0 0 1 0 0 0 off Off Off On Off Off
Multi-Throw, Normally Open 0 0 0 0 1 0 O off Off Off Off On Off
CCS-18N180-TD (TD-Option) 0 0 0 0 0 1 0 Off Off Off Off Off On
Logic RF Position 00 0 0 0 0 1 off Off Off Off Off Off

1 2 3 4 M J2 43 44 5 6 J7T U8

00 0 O On Off Off Off Off Off Off Off Multi-Throw Latching

1.0 0 0 off On Off Off Off Off Off Off CCR-395660-TD (TD-Option)

01 0 0 off Off On Off Off Off Off Off Logic Input RF Position

1 1 .0 0 Off Off Off On Off Off Off Off 1 2 3 1 42 93 44 U5 J6  Reset

00 1 0 off Off Off Off On Off Off Off 0 0 0 On Off Off Off Off Off  Off

10 1 0 off Off Off Off Off On Off Off 1 0 0 off On Off Off oOff Off Off

01 1 0 off Off Off Off Off Off On  Off 0 1 0 off Off On Off Off Off Off

11 1 1 Off Off Off Off Off Off Off On 1.1 0 off Off Off On Off Off Off

11 1 0 Off Off Off Off Off Off Off Off o 0 1 off _Off Off 0Off On Off  Off
1 0 1 off Off Off Off Off On  Off
0 1 1 Off Off Off Off Off Off Reset
1 1 1 — Coil Off —
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APPENDIX: Authorized North American Representatives

Sea-Port
Technical
Sales

Q
2. Nevada

Cain Technology

REPRESENTATIVES
CAIN TECHNOLOGY
Southern California

2629 Townsgate Road, Suite 200
Westlake Village, CA 91361

Tel: 805-496-5702

Fax: 805-496-6702
www.caintech.com

CEE-JAY MICRO LTD.
Eastern Canada

155 Terence Matthews Crescent
Unit2

Kanata, Ontario

Canada K2M 2A8

Tel: 613-599-5626
WWW.Cjmicro.com

CENTRAMARK TECHNICAL
SALES ASSOCIATES

TX, OK and LA

3333 Naaman School Road
Garland, TX 75040

Tel: 972-414-8188

Fax: 972-414-6788
www.cmatex.com

COMP-TECH SALES

Northern New Jersey, Metro New
York, Long Island

232 Boulevard, Suite 11

Hasbrouck Heights, NJ 07604

Tel: (201) 288-7400

Fax: (201) 288-7583
www.comp-techsales.com

© 2011 Teledyne Coax Switches

Idaho

Montana

Wyoming

Nebraska

Utah
Colorado

EAGLE SALES CORPORATION
MD, VA, WA DC, Eastern PA,
Southern NJ

3545 Ellicott Mills Drive, Suite 202
Ellicott City, MD 21043

Tel: (410) 203-2317

Fax: (410) 203-2318
www.eaglesales.net

EK & ASSOCIATES, INC.
L, wi

887 E. Wilmette Road, Suite J
Paltine, IL 60074

Tel: 847-776-1758

Fax: 847-776-8221
www.ekrep.com

ELECTRONIC
REPRESENTATIVES, INC.
IN, OH, MI, KY, West PA
6801 Lake Plaza Drive, Suite D402
Indianapolis, IN 46220

Tel: (317) 915-1414

Fax: (317) 915-1216
www.electronicreps.com

ESSIG & ASSOCIATES, INC.
lowa

809 N. Compton Drive

Hiawatha, IA 52233

Tel: (319) 363-8703

Fax: (319) 363-7224
WWW.essigassoc.com

North Dakota

South Dakota

MINK Associates

Kansas

Oklahoma

Georgia i

TS

Synergy Sales

i

lowa

CentraMark
Technical
Associates

HHP ASSOCIATES, INC.
Florida

1355 S. International Pkwy, Suite 2471
Lake Mary, FL 32746

Tel: 407-829-8792

Fax: 407-829-8798
www.hhpai.com

INNOVATION SALES RM
MT, ID, WY, UT, CO

7101 LaVista Place, Suite 200
Niwot, CO 80503

Tel: 303-652-3030

Fax: 303-772-1717
www.innovationrm.com

JAY STONE & ASSOCIATES
Northern California

2109 0'Toole Avenue, Suite M

San Jose, CA 95131

Tel: 408-428-2500

Fax: 407-428-9000
www.jsarep.com

JONES/SUDDERS INC.
Upstate New York
(excluding Long Island)
8417 Oswego Road, #302
Baldwinsville, NY 13027

Tel: 315-635-5921

Fax: 315-638-2465
www.jones-sudders.com

THE MACINNIS COMPANY
ME, NH, RI, CT, MA, VT
375 Vanderbilt Avenue

Norwood, MA 02062

Tel: (781) 762-8090

Fax: (781) 762-5059
WWW.macinnis-company.com

EK Associates

Jones/Sudders

ERI
RI
CT
Essig & /E:omp Tech
Assoc. 3 So. NJ
DE
Missouri w

HHP Associate

Maclnnis

'q

"

MD
Eagle Sales

ay

Precision
Marketing

MINK ASSOCIATES
NE, KA, MO

10100 Santa Fe, Suite 311
Overland Park, KS 66212
Tel: (913) 341-8309

Fax: (913) 341-2605
www.minkassoc.com

PRECISION MARKETING
INCORPORATED

MS, AL, TN, GA,NC and SC
5497 Wiles Road, Suite 204
Coconut Creek, FL 33073

Tel: (954) 752-1700

Fax: (954) 973-6335
www.precision-marketing.com

SEA-PORT TECH SALES
WA, OR, ID, Western Canada
3630 130th Ave. NE

Bellevue, WA 98005

Tel: (425) 702-8300

Fax: (425) 702-8388
www.seaporttech.com

SYNERGY SALES
REPRESENTATIVES, INC.
MN, ND, SD

5401 Gamble Drive, Suite #105
St. Louis Park, MN 55416

Tel: (952) 544-1686

Fax: (952) 545-2935
WWW.Synergyreps.com
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APPENDIX: Authorized Distributors

AMERICAS

ALLIED ELECTRONICS
TEL: (800) 433-5700
www.alliedelec.com

ASAP ELECTRONICS
TEL: (800) 477-1272
www.asapelectronics.com

AVNET
TEL: (800) 772-8638
www.em.avnet.com

MASTER DISTRIBUTORS
TEL: (888) 473-5297
www.onlinecomponents.com

MOUSER ELECTRONICS
TEL: (800) 346-6873
WWW.mouser.com

RICHARDSON ELECTRONICS
TEL: (800) 737-6937
www.rell.com

SHERBURN ELECTRONICS
TEL: (800) 366-3066
www.sherburn.com

EUROPE, MIDDLE EAST &
AFRICA (EMEA)

BELGIUM & LUXEMBOURG
NIJKERK ELECTRONICS NV

TEL: +32 (0) 3 544 7066

E-MAIL: alain.huysmans@nijkerk.be
www.nijkerk-ne.com

CZECH REPUBLIC
AMTEK SPOL. S.R.O.
TEL: +420 547 125 555
E-MAIL: amtek@amtek.cz
www.amtek.cz

DENMARK

ARROW DENMARK A/S
TEL: +45 (0) 70102211
E-MAIL: jph@arrownordic.com
WWW.arrowne.com

RICHARDSON RFPD

TEL: +45 (0) 24247604

E-MAIL: kbaeko@richardsonrfpd.com
www.richardsonrfpd.com

ESTONIA

ARROW ESTONIA

TEL: +372 6 774250

E-MAIL: estonia@arrownordic.com
WWW.arrowne.com

FINLAND

ARROW FINLAND OY
TEL: +358 9 3212 831
www.arrowne.com

RICHARDSON RFPD

TEL: +358 40 5408410

E-MAIL: pleinonen@richardsonrfpd.com
www.richardsonrfpd.com
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FRANCE

ARROW FRANCE

TEL: +33 1 4978 4960

E-MAIL: ralves@arrowfrance.com

RICHARDSON RFPD

TEL:+33 1 5566 00 45

E-MAIL: dbauquin@richardsonrfpd.com
www.richardsonrfpd.com

GERMANY

ADELCO ELEKTRONIK GMBH
TEL: +49 (0) 4106 61040

E-MAIL: adelco@t-online.de
www.adelco-elektronik.de

HOT ELECTRONIC GMBH
TEL: +49 (0) 89 666 2836
E-MAIL: info@hot-electronic.de
www.hot-electronic.de

MRC COMPONENTS OHG
TEL: +49 (0) 8161 98480
E-MAIL: info@mrccomponents.de
www.mrccomponents.de

RICHARDSON RFPD GERMANY GMBH
TEL: +49 (0) 89 89 02 14-51

E-MAIL: hfriedrich@richardsonrfpd.com
www.richardsonrfpd.com

ZETTLER ELECTRONICS GMBH
TEL: +49 (0) 89 800 97-0

E-MAIL: office@zettlerelectronics.com
www.zettlerelectronics.com

ISRAEL

STG INTERNATIONAL LTD.
TEL: +972 (0) 3 733 1400
E-MAIL: davidb@stggroup.co.il
www.stggroup.co.il

ITALY

RICHARDSON RFPD ITALY SRL
TEL: +39 055 420831

E-MAIL: abianchi@richardsonrfpd.com
www.richardsonrfpd.com

SINCRON S.R.L.

TEL: +39 02 95384218

E-MAIL: ermanno.baschieri@sincron.it
www.sincron.it

LATVIA

ARROW LATVIA

TEL: +371 7311490

E-MAIL: LATVIA@ARROWNORDIC.COM
WWW.ARROWNE.COM

LITHUANIA

ARROW LITHUANIA

TEL: +370-37-759015

E-MAIL: lithuania@arrownordic.com
Www.arrowne.com
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NETHERLANDS

NIJKERK ELECTRONICS B.V.
TEL: +32 (0) 20 504 1432

E-MAIL: ron.morreau@nijkerk.nl
www.nijkerk-ne.com

RICHARDSON RFPD NEDERLAND BV
TEL: +31 (0) 23 5560492

E-MAIL: svdloo@richardsonrfpd.com
www.richardsonrfpd.com

NORWAY

ARROW NORWAY A/S

TEL: +47 (0) 21306532

E-MAIL: stondevoldshagen@arrownordic.com
www.arrowne.com

POLAND

ZETTLER ELECTRONICS POLAND SP Z.0.0.
TEL: +48 (0) 68 479 1438

E-MAIL: office@zettlerelectronics.pl
www.zettlerelectronics.com

RUSSIA

PETERSBURG ELECTRONIC COMPANY JSC
TEL: +7 812 4488 777

E-MAIL: dkizha@pec.spb.ru

www.pec.spb.ru

SOUTH AFRICA

RF DESIGN

TEL:

NATIONAL SMART CALL: 0861 753 357
CAPE TOWN: +27 (0) 21 555 8400
GAUTENG: +27 (0) 11 695 2200
DURBAN: +27 (0) 31 266 4534
www.rfdesign.co.za

SPAIN

RICHARDSON RFPD SL

TEL: +34 91 528 3700

E-MAIL: fgarcia@richardsonrfpd.com
www.richardsonrfpd.com

SWEDEN

ARROW SWEDEN

TEL: +46 8 56265500

E-MAIL: aekstrom-winroth@arrownordic.com
WWWw.arrowne.com

MICRO COMP NORDIC AB

TEL: +46 8 607 3910

E-MAIL: INFO@MICROCOMP-NORDIC.SE
WWW.MCNAB.SE

OEM ELECTRONICS

TEL: +46 75 242 4562

E-MAIL: ulf.nygren@oemelectronics.se
www.oemelectronics.se

RICHARDSON RFPD SWEDEN AB
TEL: +46 (0) 8 564 70590

E-MAIL: scarlberg@richardsonrfpd.com
www.richardsonrfpd.com
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APPENDIX: Authorized Distributors

SWITZERLAND

ENA AG

TEL: +41 56 6342834

E-MAIL: rolf.hochstrasser@ena.ch
www.ena.ch

UNITED KINGDOM

ADVANCED POWER COMPONENTS PLC

TEL: +44 (0) 1480 226603
E-MAIL: angiep@apc.plc.co.uk

ARROW ELECTRONICS UK LTD.
TEL: +44 (0) 1279 626 777
www.arrowne.com

RICHARDSON RFPD
TEL: +44 (0) 1753 733010
www.richardsonrfpd.com

WILLOW TECHNOLOGIES LTD.
TEL: +44 (0) 1342 717 102

E-MAIL: sales@uwillow.co.uk
www.willow.co.uk

2001 ELECTRONIC COMPONENTS LTD.

TEL: +44 (0) 1438 742 001
E-MAIL: sales@2001elec.co.uk
www.2001elec.co.uk
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ASIA-PACIFIC

CHINA & HONG KONG
BRIGHT TOWARD

TEL: 86 10 8200 1173

E-MAIL: service@relay.com.tw
www.relays.com.tw

RICHARDSON RFPD CHINA
TEL: 86 10 6588 5548

E-MAIL: rfpd@rell.com
www.richardsonrfpd.com

INDIA

SPECSYNERGY TECHNOLOGIES, INC.

SAN JOSE, CA (MAIN OFFICE)
TEL: (408) 954-8474 X105
E-MAIL: karthik@spectraus.com

SPECSYNERGY TECHNOLOGIES, INC.

NEW DELHI OFFICE
TEL: 91 11 25860 752
E-MAIL: malik@specsynergytech.com

JAPAN

COMCRAFT CORPORATION TOKYO
TEL: 81-3-3395-5553

E-MAIL: trcsales@comcraft.co.jp
www.comcraft.co.jp

COMCRAFT CORPORATION OSAKA
TEL: 81-6-6396-7722

E-MAIL: trecsales@comcraft.co.jp
www.comcraft.co.jp

KOREA

ELECTRO-COMM USA

TEL: (323) 254-7790

E-MAIL: briansong@anyeparts.com
www.anyeparts.com

ELECTRO-COMM SEOUL
TEL: 82-31-713-4216

E-MAIL: tony_jang@anyeparts.com
www.anyeparts.com

MALAYSIA

DEVICE ELECTRONICS PTE, LTD.
TEL: (603) 7880 8626/8636

E-MAIL: ngthomas@devicelect.com

SINGAPORE

DEVICE ELECTRONICS PTE, LTD.
TEL: 65-288 6455

E-MAIL: ngthomas@devicelect.com

TAIWAN

BRIGHT TOWARD INDUSTRIAL CO., LTD.

TEL: +886-2-822-76000
E-MAIL: philip@relays.com.tw
www.relays.com.tw
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