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RF Switch IC Guide

Making your Switch Selection fast and easy

Getting Started as Easy as 1-2-3

Select your Switch
Category by Selecting a
Color Tab.

Look at the Comparison
Table and choose your
Switch Based on Cost,

Performance and/or Size.
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Category

RF Switching Basics

SPDT Switches with 0.1dB Compression Point < 2 Watts

SPDT Switches with 0.1dB Compression Point > 2 Watts

SPDT Absorptive Switch

DPDT Switches

Selection by Application, Package Styles and Dimensions
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RF Switching Basics

The Basics

An RF switch is a microwave device that routes high frequency signals through
transmission paths. CEL Switches are used for diverse applications such as
WLAN, Mobile Communications, Wireless Security, Wireless Home Automation,
Digital TV and many other RF applications.

CEL offers a broad selection of RF Switches with many configurations, package
styles and performance attributes. With so many choices, it’s understandable
that selecting the right switch can be confusing. Our Wireless Experts make it
easier to select the right RF Switch for your application.

Inside RF Switch ICs: A Closer Look
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Popular Application Example
This popular application demonstrates a SPDT f
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Bidirectional Switch Operation

Our switches are generally bidirectional, GNZH
meaning that the RF “Throw” ports may A 2 Vo,
be used as input or output ports. See Rro
diagram on right. Veoung,

Top Questions to

consider before

Selecting an RF Switch

Wre  Range”  Handimg s

1. What Switch Type do you need? (SPDT, DPDT, etc.)
2. What is the RF Frequency Range that you need?

3. How much Power Handling will you need?

1 2 [Solation Switching No. of Package  Lowest Cost
4. What Insertion Loss do you need? Speed Controls Size Solution

5. What Isolation do you need?

6. What Switching Speed are required?

7. What are the Number of Controls Lines available?

8. What Package Size is ideal?
9. What is the Lowest Cost Solution?

Power Considerations for your RF Switches

OUtPUt Power vs. Input Power It is not recommended to operate a

30 switch at its P1.0dB compression point
due to the higher relative insertion loss
associated with this power level.

25 Better to operate below
the min P (0.1) dB point to
— assure the switch will not
E contribute excessive loss.
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Single Pole Double Throw (SPDT)
Switches with 0.1 dB Compression Point < 2 Watts

PARAMETERS
Frequency Range

Vsupply
Vcontrol

Number of Controls

Insertion Loss @2.5Gz

Insertion Loss @6GHz

Isolation @2.5GHz

Isolation @6GHz

Return Loss @2.5GHz

Return Loss @6.0GHz

P0.1 dB @2.5GHz

P0.1 dB @2.5GHz
@Vcont =1.8V

P0.1dB @6.0GHz
P1dB @2.5 GHz
P1dB @6.0GHz

Harmonics 2nd
Harmonics 3rd
Control Current
Supply Current
Speed

Logic for “ON”

Package Size
Price Rank

Applications

Advantages

Switching Spee

UNITS

7

Continued on the Next Page.

UPG2408TB UPG2214TB UPG2406TK UPD5713TK UPG2214TK

GHz 0.05t0 3.0 0.05t0 3.0 0.01t03.0 0.05to0 2.5 0.05t0 3.0
\Y - - - 1.8,2.8,3.6 -
Vv 2.5,3.0,5.3 1.8,3.0,5.3 1.8,3.0,5.3 1.8,2.8,3.6 1.8,3.0,5.3
- 2 2 2 1 2
dB 0.50 0.35 047 0.95 0.35
dB - - - - -
dB 18 26 17 225 26
dB - - - - -
dB 20 20 20 17 20
dB - - - - -
dBm +29 +23 +29 +17 @1GHz +23
dBm - +17 +22 - +17
dBm - - - - -
dBm - +27 +30.5 +21 @1GHz +27
dBm - - - - -
dBm +60 +58 +60 = +58
dBc - -55 @15dBm -75 @20dBm - -55 @15dBm
dBc - -55 @15dBm -75 @20dBm - -55 @15dBm
uA 0.3 4 0.2 0.01 4
uA - - - 0.01 -
ns 50 20 50 30 20
T(')%C Low Low High - Low
mm 2.0x2.1x0.9 2.0x2.1x09 1.5x1.3x0.55 15x13x055 1.5x1.3x0.55
= Lowest > > > >

General Purpose

General Purpose

General Purpose

General Purpose

General Purpose

Lowest cost general
purpose SPDT;
Drop-in compatible
with the UPG2179

Low cost, High
Performance, General
Purpose SPDT

Low cost general
purpose SPDT in
smaller package than
the UPG2214TB or
UPG2408TB

Single control SPDT

Alternative
to UPG2214TBin a
smaller package

Note: All values listed are typical performance.

= Focus Features
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Single Pole Double Throw (SPDT)
Switches with 0.1 dB Compression Point < 2 Watts

PARAMETERS UNITS UPG2408TK UPG2422TK UPG2163T5N UPG2415TK UPG2415T6X

Frequency Range

Vsupply

Vcontrol

Number of Controls

Insertion Loss @ 2.5Gz

Insertion Loss @6GHz

Isolation @2.5GHz

Isolation @6GHz

Return Loss @2.5GHz

Return Loss @6.0GHz

P0.1 dB @2.5GHz

P0.1 dB @2.5GHz

@

P1dB @2.5GHz

P1dB @6.0GHz

Harmonics 2nd

Harmonics 3rd

Control Current

Supply Current

Switching Speed

Logic for “ON”

Package Size

Price Rank

GHz 0.05t03.0 0.05 t0 6.0 0.5t08.0 0.5t06.0 0.05 t0 6.0
V — — — — —
Vv 25,3.0,53 1.8,3.0,5.3 2.8,3.0,5.0 27,3.0,53 27,3.0,33
- 2 2 2 2 2
dB 0.50 035 0.40 0.45 045
dB - 0.55 0.50 0.65 0.55
dB 18 28 38 28 28
dB - 24 30 26 26
dB 20 20 20 20 20
dB = 15 15 15 15
e : 7=
dBm - - - - -
dorm - ey - Bsesv 1
dBm - +31 +31 +34 +35
dBm - +31 +29 +34 +35
dBm +60 +57 +55 +60 @20dBm +60 @20dBm
dBc - -80 @20dBm - -80 @20dBm -80 @20dBm
dBc - -80 @20dBm - -80 @20dBm -80 @20dBm
uA 0.3 0.1 0.1 0.1 0.1
uA - - - - -
ns 50 40 50 50 50
Tg/? Low High Low High High
mm 1.5x1.3x055 1.5x1.3x0.55 15x1.5x0.37 1.5x1.3x0.55 1.5x1.5x0.37
- > Same as UPG2408TK > > Highest

Applications

General Purpose

Dual Band WLAN

Dual Band WLAN

Higher Power
Dual Band WLAN

Higher Power
Dual Band WLAN

Advantages

@Vcont =1.8V
P0.1dB @6.

Alternative to
UPG2406TK with
opposite logic

Low cost SPDT
specified to 6GHz

SPDT specified to 8GHz
with high isolation and
low insertion loss

Higher Power SPDT
for WLAN Access
Points

Higher power SPDT for
WLAN Access Points

Note: All values listed are typical performance.

= Focus Features

-
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Single Pole Double Throw (SPDT)
Switches with 0.1 dB Compression Point > 2 Watts

PARAMETERS UNITS UPG2409TB UPG2409T6X UPG2176T5N UPG2009TB UPG2155TB

23t02.7
Frequency Range JN€lzv4 05t03.8 0.05t0 6.0 3.3t03.8 05t02.5 0.5t02.5
4.9t05.85

\ 2.7,3.0,53 2.7,3.0,33 25,3.0,50 2.7,28,30 24,26,50
dB 045 045 045 0.40 045

p - 065 070 - -
dB 26 30 27 25 17

dB 20 20 15 20 20
o w335 34 - 34 w75

+35 @3V
(A LYoyEic, ' dBm +37 @5V +36 +37 - -

Harmonics 2nd [le|:'s -75 @26dBm -70 @30dBm - -75 @30.5dBm -70 @31.5dBm

dBc -80 @26dBm 70 @30dBm - 75 @30.5dBm 75 @31.5dBm

Supply Current uA - - = - _
Switching Speed ns 100 100 100 150 1000

1.8V
)  High " . . . .
Logic for “On' High High High High High
Low
Package Size [N} 20x2.1x09 1.5x1.5x0.37 1.5x1.5x0.37 20x2.1x0.9 20x2.1x0.9
R > > =

General Purpose

General Purpose Dual Band WLAN . ) . General Purpose
. .. : h A including Dual Band General Purpose High . h ;
Applications - including 2.4GHz WLAN Access Points WLAN Access Points and Power including AMI including Mobilecomm
Access Points and WiMAX and WiMAX . 9 and AMI
WiMAX
Lozv;s:rcsc;s[t),.rh‘llvgir; i Higher power SPDT with High power Lowest insertion loss
Advantages = P . low insertion loss and wide absorptive SPDT SPDT for high power Highest power SPDT
frequency specified . Lo
0 3.8GHz frequency range specified to 5.85GHz applications

Note: All values listed are typical performance, unless otherwise listed.

= Focus Features
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Single Pole Double Throw (SPDT) Absorptive Switch

PARAMERTERS UNITS UPG2176T5N

23t02.7

Frequency Range [€[sv4 3.3t03.8
4.9t05.85

\% 25,3.0,50

Insertion Loss @2.5Gz dB 0.45
Insertion Loss @3.8GHz dB 0.55

Insertion Loss @5.85GHz dB 0.70
Isolation @2.5GHz dB 27

s 2% : L
a5 2 Equivalent Circuit and

8 15 : T
- - Evaluation Circuit

P0.1dB @2.5GHz (s} -
Po 1dB @6.0GHz [IReE - - 50 Q .- 8 pF

Veontd OT 11 W 6 |—— —O output

P1dB @2.5GHz [ile[:{i)! +37 - -

1000 pF
AR, I dBm +37 ;

dBm - iNPUT O— | 2

Control Current uA 16 Voont2 OT :_3: 7;’\[\/\,—0 ..‘_1 —| |—O OUTPUT2
8

Switching Speed ns 100 1000 pF pF
High .
Low e UPG2176T5N
mm 15%1.5%037
: :

General Purpose
including Dual Band
WLAN Access Points and
WiMAX

Absorptive SPDT

with high power,

Advantages - high isolation and

frequency operation
to 5.85GHz

0

Logic for“On”

Applications -

Note: All values listed are typical performance.

= Focus Features
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Double Pole Double Throw (DPDT) Switches

PARAMETERS

Frequency Range

Vcontrol

Insertion Loss @2.5Gz
Insertion Loss @6GHz
Isolation @2.5GHz
Isolation @6GHz
Return Loss @2.5GHz
Return Loss @6.0GHz
P0.1dB @2.5GHz
P0.1dB @6.0GHz
P1dB @2.5GHz

P1dB @6.0GHz

Input IP3

Control Current
Switching Speed
Package Size

Price Rank

Applications

Advantages

Note: All values listed are typical performance.

= Focus Features

nm

UNITS UPG2164T5N UPD5738T6N UPG2162T5N

Gz 491060 0011025 491060
Vv 2.8,3.0,5.0 1.5,2.8,3.6 2.8,3.0,5.0
dB 0.50 1.60 0.60
dB 0.70 - 0.85
dB 25 15 35
dBm 17 = 27
dBm 15 12 15
dB 15 - 15
dBm - 15 -
dBm — — —
dBm +31 +20 +31
dBm +29 - +29
dBm +50 - +50
uA 0.1 0.01 0.1
ns 50 400 150
mm 1.5x1.5x0.37 15x1.5x0.37 1.5x1.5x0.37
- Lowest > Highest

Dual Band WLAN

General Purpose

Dual Band WLAN

Lowest cost,
low insertion Loss

Good performance at
low frequency

High isolation
alternative to UPG2164T5N
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Most Widely Used Switch ICs by Application

Wi-Fi and Bluetooth Applications

Switch Model Number Switch Type

General Low Band (2.4GHz) UPG2408TB SPDT 4
Only Wi-Fi UPG2406TK SPDT 4
UPG2422TK SPDT 5
Dual Band (2.4GHz + 5.8GHz) Wi-Fi UPG2163T5N SPDT 5
UPG2415TK SPDT 5
UPG2415TK SPDT 5
Dual Band Wi-Fi Access Points UPG2409T6X SPDT 6
UPG2176T5N SPDT
Advanced Metering Infrastructure (AMI) / Automatic Meter Reading (AMR)
Segment Switch Model Number Switch Type Page \
General UPG2409TB SPDT P
General Wireless r{ y ""_;
=
UPG2408TB SPDT 4 . . .
General UPG2214TB SPDT 4 What Is your App"catlon?
UPG2406TK SPDT 4

I 0 a g

General Purpose/
Short Range Wireless

AMR/AMI

ZigBee/ 802.15.4 WLAN/ Wi-Fi Bluetooth MobileComm

Package Styles and Dimensions

TB Package
1.25x2.0x 0.9
Lead to Lead: 2.1

TK Package

1.1x 1.5 x 0.55
Lead to Lead: 1.3

T5N, T6X Packages
1.5x1.5x0.37

*

Bottom




A Business Partner of Renesas Electronics Corporation.

California Eastern Laboratories

U.S. Sales
Representatives

CT/MA/ME/NH/RI/VT
Anchor Engineering
Tel: (508) 898-2724

AZ/NM/NV
Bager Electronics
Tel: (480) 968-7406

Southern CA-LA/OC/SD
Infinity Sales
Tel: (714) 669-8520

Upstate New York
Ontec SSI
Tel: (585) 388-7870

Illinois
Stan Clothier Co.
Tel: (847) 781-4010

lowa
Stan Clothier Co.
Tel: (319) 393-1576

Asia

India

International Marketing
Services

Tel: +(91) 80-2286-4005

Hong Kong
CEL Administrative Office
Tel: +(852) 35270641

Canada

Ontario, Quebec,
Maritime Provinces
Astec Components Ltd.
Tel: (905) 607-1444

Kansas
Stan Clothier Co.
Tel: (913) 894-1675

MN/ND/SD
Stan Clothier Co.
Tel: (952) 944-3456

Missouri
Stan Clothier Co.
Tel: (636) 916-3777

Wisconsin
Stan Clothier Co.
Tel: (608) 882-0686

Northern NJ/NYC/ LI
Strategic Sales Inc.
Tel: (973) 808-5060

Southern NJ / East PA / DE
Strategic Sales Inc.
Tel: (856) 489-3883

Mexico

Zapopan, Jalisco
Everest Sales & Solutions
Tel: +(53) 33-3123-0848

Naucalpan, EDO de
Mexico

Everest Sales & Solutions
Tel: +(52) 55-5343-2064

Monterrey, Nuevo Leon
Everest Sales & Solutions
Tel: +52-1(811) 290-1290

Ciudad Juarez,
Chihuahua

Everest Sales & Solutions
Tel: +52-1(656) 199-7094

Tijuana, Baja California
Everest Sales & Solutions
Tel: +52(664) 681-5509

MD /VA /WV
Strategic Sales Inc.
Tel: (410) 964-0097

Colorado / Utah
Thorson Rocky Mountain
Tel: (303) 773-6300

Indiana / Kentucky
T™C
Tel: (317) 844-8462

Michigan
T™C
Tel: (248) 592-0814

Ohio / West PA
T™C
Tel: (513) 984-6720

TX/OK/AR/LA
TTS
Tel: (972) 387-3601

South America

Brazil
VLA Solutions
Tel: +(55) 115-505-8011

Africa/Middle East

South Africa
RF Design
Tel: 27 (0) 21-555-8400

Israel

Semix Marketing &
Engineering Ltd.

Tel: +(972) 3-910-9910

CEL Headquarters

4590 Patrick Henry Drive

Santa Clara, CA 95054
Tel: (408) 919-2500
Fax: (408) 988-0279

www.cel.com

CEL Regional Sales Offices

CEL West
Tel: (408) 919-2231
Fax: (408) 538-9000

CEL Southwest
Tel: (760) 217-5190
Fax: (408) 538-9000

CEL Central
Tel: (408) 919-2619
Fax: (913) 273-0741

CEL South Central

Tel: (408) 919-2619
Fax: (913) 273-0741

Distributors

Arrow Electronics
arrow.com

Avnet, Inc.
avnetexpress.com

Avnet - Israel
avnet-israel.com

CEL Southeast
Tel: (408) 919-2618
Fax: (410) 558-6765

CEL Northeast
Tel: (408) 919-2618
Fax: (410) 558-6765

CEL International
Tel: (408) 919-2615
Fax: (908) 543-1013

CEL Office for
Distribution Partners
Tel: (408) 919-2500
Fax: (408) 988-0279

Digi-Key Corporation
digikey.com

Future Electronics
futureelectronics.com

Mouser Electronics
mouser.com
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