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L\ELET) F

Huntsville (256) 721-1597
Arizona

Tempe (602) 431-1191

Tucson (520) 624-6929
California

Los Angeles (213) 896-0001

Orange County (714) 641-9393

Sacramento (916) 987-4600

San Diego (858) 748-2025

San Fernando Valley (818) 837-8200

San Francisco (415) 391-1669

San Jose (510) 668-0830

Santa Barbara (805) 963-8857
Colorado

Denver (303) 427-0241
Connecticut

Wallingford (203) 949-6262
Florida

Fort Lauderdale (954) 761-8177

Orlando (407) 273-6977

Tampa/Clearwater (813) 855-6619
lllinois

Chicago (847) 884-6500
Indiana

Indianapolis (317) 636-5600
Kansas

Overland Park (913) 469-8833

Wichita (316) 262-7711
Massachusetts

Boston (978) 851-2000
Maryland

Baltimore (410) 995-6627

D.C. Area (301) 621-8006
Michigan

Detroit (313) 964-0999

Grand Rapids (616) 243-5600
Minnesota

Minneapolis (952) 829-7200
Missouri

Saint Louis (314) 878-2228
New Jersey

N. Jersey/Morris County (973) 644-9644

S. Jersey/Philadelphia (856) 234-6400

www.ttiinc.com
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New Mexico

Albuquerque (505) 888-3260
New York

Binghamton (607) 723-9180

Buffalo (716) 842-2692

Long Island/NYC Metro (631) 737-2000

Rochester (716) 232-4470

Syracuse (315) 426-1228
North Carolina

Raleigh (919) 876-8922
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Cleveland (216) 663-3371

Columbus (614) 848-5770

Dayton (937) 438-3440
Oregon

Portland (503) 684-3707
Pennsylvania

Philadelphia (215) 546-4611

Pittsburgh (412) 281-4644
Texas

Austin (512) 478-8612

Fort Worth (817) 595-3100

Houston (713) 339-2700
Utah

Salt Lake City (801) 364-3400
Virginia

Richmond (804) 775-2130
Washington

Seattle (425) 882-0291
Wisconsin

Milwaukee (262) 797-9233

Canada
Montreal (514) 426-1212
Ottawa (613) 567-7122
Toronto (905) 850-3003
Canada 1-800-225-5884
(For your closest office)

Latin America
Mexico (only) 001-800-225-5884
Puerto Rico 1-800-225-5884
USS. (817) 624-6380
USS. Fax (817) 624-6383
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Global Headquarters
TTI, Inc.—Global Headquarters
2441 Northeast Parkway
Fort Worth, Texas 76106

(817) 740-9000
(817) 740-9898 Fax

Asian Headquarters
TTI Electronics Asia Pte. Ltd.
10 Changi South Lane
#02-01 OSSIA Building
Singapore 486162
(65) 6788-9200
(65) 6788-9300 Fax

Sales Offices located in:
Hong Kong
(852) 2628-0970
(852) 2628-0966 Fax
Shanghai
(86) 21-5868-0991
(86) 21-5868-0993 Fax
Taiwan
(886) 2-2709-3858
(886) 2-2708-7648 Fax

European Headquarters
TTI, Inc.—European Operations Center
Zweigniederlassung Deutschland
Siemensstr. 3
82178 Puchheim, Germany

++49-89-890153-0
++49-89-84008-591 Fax

Sales Offices located in:
Austria , Denmark, England, France,
Germany, Ireland, Italy, Scotland,
Spain, Sweden, Switzerland
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Application Specific

mproved technology has created the need for specialized
I market application specific electronic devices to meet higher
requirement levels of performance. Applications operating with
high voltages, high frequencies and high levels of electric current
require specially designed capacitors to handle these increased

performance demands. p\??\_\c AT [ON SPECIF/[:

Whether your requirements necessitate High Power, High Voltage or
High Frequencies, Murata’s application specific ceramic capacitors

can meet your needs. This guide will assist you in determining the
proper product series that best fits your requirements from the CA PAC I TO R S

Murata family of application specific ceramic capacitors.

Why change to Murata and TTI?

In addition to the superior products listed below, Murata provides technical support to assist you with your designs,
and production capabilities to meet your inventory requirements. TTI has samples to get you started, and the
inventory and inventory management programs to keep your production line running once you're into production.

Together the Murata/TTI partnership offers you:
» Design support
» Technical Analysis Capability
» Quick turnaround on Application Specific Capacitor new product development
» Sample support and delivery
» Effective inventory management

In addition to superior products the Murata/TTI application specific capacitor partnership offers:
» Small quantity orders
» Custom leads or configurations
» Quick turnaround on samples or small production quantities
» A single source for standard and specialized capacitors
» Production capability/inventory to support growing production demands
» A superior source for all your ceramic application specific capacitor needs

High Frequency, High Q Capacitors—GQM, GJM, ERB

Murata is the only major supplier to offer copper electrode based high frequency capacitors. The GQM and GIM
series provide the lowest ESR at higher frequencies, and are offered in standard EIA sizes, as small as 0201. For
requirements greater than 200V and up to 500V the ERB series offers a high frequency, low ESR solution using a
precious metal electrode. The family of GQM, GJM and ERB offers high frequency capacitors in miniature packages.
These series are excellent for wireless applications, industry infrastructure and wireless handheld products.

High Power Capacitors—HPP, MA

The HPP series offers very High Q with the highest power offering in the industry. Custom lead configurations and
high reliability screening are available. The MA offers high power, high current and very high resonant frequency in a
small package size.

High Voltage Capacitors—DE, GRM, GR, GA

250V to 6.3kV voltage ratings are available. These lead-free capacitors come in several package configurations
and sizes, and are safety rated (Y2/Y3). Safety rated at X1/Y2, the DE series caps use lead-free and halogen-free
technology, and are the smallest leaded safety caps available in the market. <
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At A Glance

Summary of Series

High Frequency Ceramic Capacitors

GaMm High Q capacitors are used from 500MHz to 10GHz for handheld and cellular applications. These capacitors
are made with copper electrodes for very low ESRs and High Qs in GHz frequencies, sizes from 0603 to 1210.

GIM High Q ultra small capacitors for high frequency applications, 500MHz to 10GHz . Made with
copper electrodes for a cost effective solution for low ESR applications. EIA sizes 0201 to 0603.

High Q capacitors with Q and ESRs better than standard products. With low ESR in the TMHz to 1GHz
ERB frequency range ERB (new global part number for GRM700 series) are precious metal electrodes based
surface mount capacitors, available in voltages up to 500V.

High Q RF Power Capacitors

HPP* High Q capacitors designed to handle very high RF currents at frequencies from 500KHz to 300MHz
and rated voltage from 1000 to 5400 VDC. Leaded and SMD forms, EIA sizes 2622 to large 4642.
MA High Q precious metal electrode capacitors for use in the 500KHz to 25GHz ranges. They come in SMD and
leaded forms. Cubic capacitors in sizes from 0505 to 1111.

High Voltage Capacitors

GRM, GR4, GA3 Capaditors that have operating voltages from 250 to 3000V. Safety Capacitors with X & Y UL ratings.

DE* Leaded high voltage capacitors. Lead capacitors for high voltage and safety rated applications, 250V to 6.3kV.

* Multiple Series

Visual Representations of Series
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Application Guide

High Frequency High Voltage

uepi wepc '3 M8 Gom om eme % DEB DEH DEA DES DEC GRM GRa GA3
Cellphone Battery Charger . . . .
DC/DC Converter
HF Power Supply ¢ & o o .
HV Power Supply * 6 o o ¢ 6 6 6 6 6 o o+
Power Station Equipment *
Power Supply for . . .
Air Conditioner, Washing Machine
printer, Copier slelelele] |°*
Power Supply for VCR, DVD Player ¢ o o e o .
SM Power Supply ¢ o ¢ &6 6 e o o
Switching Power Supply * o ¢ o o o+ o * o
Switching Power Supply—AC . .
Base Station Power amps ¢ o o .
Bluetooth Modules
Broadcasting Equipment ¢ 6 6 6 6 6 6 6 6 6 e 0+ 0+ o o 0
Cell Phones L 4
wodem |
DAA Modem ¢ o ¢ o o
xDSL Modem
LAN, Router, HUB, Switches o o *
PA Modules * o
RF Power Amplifiers * . .
Nework |
Set Top box ¢ o o o o o
Tuners, Mixers, Filters, Oscillators ¢ o
Notes:

1. Please Contact the Murata Sales office or Marketing staff for any special requirements outside our standard specifications
(i.e. testing & outgoing inspection).

2. Murata products should not be used or sold for the development, production, stockpiling or utilization of any conventional
weapons or mass-destructive weapons (such as: nuclear, chemical, biological or missile weapons).

3. Please contact a Murata sales representative or product engineer before using our products for the applications listed
below, which require especially high reliability for the prevention of defects which might directly cause damage to the
third party’s life, body or property. a) aircraft equipment b) aerospace equipment c) undersea equipment d) power plant
equipment e) life sustaining medical equipment.

W
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High Power High Frequency High Voltage

MA MA
1,5 2,6

HPP1 HPPC 1,2

GQM GIM ERB DEB DEH DEA DES DEC GRM GR4 GA3

‘

Remote Keyless Entry * o

Wireless Handhelds L I

Wireless LAN * o

Wireless Systems ¢ o o

Avionics ¢ o * 6 6 o e o
Radar Systems ¢ o o o .

.5 to 1.5 Tesla MRI &

NMI Tuning Coils ¢

1 to 3 Tesla MRI Gradient ol o

Coils & Magnetic Rings

CT-Scanner ¢ o ¢ 6 o o o

Medical MRI ¢ o o o * 6 6 e e e o

NMR Probes

X-Ray Generator * . . * * . . . *
RF Tuning Networks L R 4 .

RF Power Supplies

Semiconductor Manufacturing ¢ ¢ o o ¢ 6 6 e o o+ o

Security
Handheld Scanners * *

Intruder Detection Systems

*
*
*

Luggage Scanners . * .

Metal/Explosives Detector * o * 6 o o o o

LCD Back Light inverter ¢ o *

LCD Manufacturing Equipment L I 2

Electric Ballast for CFL 3

Electric Ballast . ol o o ol o

for Fluorescent Lamp

Measurement Equipment * . * . . . . . * . . . . .
PDP Panel
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Surface Mount High Voltage
& Safety Rated Capacitors

4.-GA3

Features
» 250V, 630V, 1kV, 2kV,
and 3.15kV voltage ratings
> Meets special Hi-Voltage needs
» Base metal & lead-free technology
» GA3 is safety rated (Y2/Y3)

Part Numbers

» Contact TTI, Inc. for part number
information and options.

Specifications
a GA3 GA3 GA3
Series GRM GR4 (GD) (GF) (GB)
0603,
0805, 1206, 1206,
Case 1206, 1210, 1210, ]é?g' 1808 1808, ]]2?3' ]é?g' 1808, 1812 2220
Size 1210, 1812, 1812, ]8]2' 1812 2220’ ]8]2' 2211, 2220
1812, 2220 2220
2220 »
Voltage 250V 630V 1kV 2kv 3.15kV 2kv 250V* 250VAC | 250VAC | 250VAC
Y3 Y2 X2
Dielectric | X7R SL CoG SL X7R X7R
Temp. o -55 to -55 to -55 to o
Range -55 to 125°C 85°C 125°C 85°C 55 to 125°C
Cap. 220pF 100pF to 47pF to 10pF to 5pF to 27pF to 100pF to 1uFto 1uF 100pF to 100pF to .0lpFto
Range to 1pF .22pF ApF 220pF 22pF 100pF .01pF H H 4,700pF 4,700pF .033pF
*Tip & Ring

Application Selection Guide

Series GRM GR4 GA3
DAA Modem * * *
Modem
xDSL Modem * *
Set Top Box * * *
Network 5
LAN, Router, HUB, Switch, etc. *
. LCD Back Light Inverter *
Flat Panel Display
PDP Panel *
Switching Power Supply, AC Adapter * *
Power Supply DC/DC Converter *
Battery Charger for Cellphone * *
L Electric Ballast for Fluorescent Lamp *
Lighting ;
Electric Ballast for CFL * *
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Leaded High Voltage &
Safety Rated Capacitors

DE
O Lotales

Features
» 250V to 6.3kV voltage ratings
> Lead-free & halogen-free technology
» Safety rated (X & Y) available
» Smallest safety caps in the market

Kits Available

» DE-KIT-SAFETY-KXKH

Part Numbers

» Contact TTI, Inc. for part number
information and options.

Specifications
Series DEA DEH DES DEC DEB
1kV to 250V to 500V 1kV and
Rated Voltage 315KV 3.15kV DC500 and 1kV 6.3kv 1kV to 3.15kv kv
Dielectric | u2J | Y5R Y5S Y5T u2J Y5P ‘ Y5U Y5P Y5U Y5V
Temp. Range | -55to 85°C | -25 to 125°C -55 to 85°C
Capacitance 10pF to 150pF to 330pF to 100pF to 22pF to 100pF to | 1,000pFto 100pF to 1,000pF to
Range 560pF 10,000pF = 4700pF 4700pF 150pF | 1,000pF = 2,200pF  6,800pF = 10,000pF
Specifications
Series DE1 KX DE2 KH DE2 KY
Rated Voltage 250VAC X1/Y1 250VAC X1/Y2 250VAC X1/Y2
Dielectric Y5P Y5U Y5P ’ Y5U Y5V u2J » Y5P Y5U
Temp. Range -25 to 85°C -55 to 85°C | -25 to 85°C
Capacitance 100pF to 1,000pF to 100pF to 1,000pF to 100pF to 1,000pF to
Range 680pF 4,700pF 680pF 4,700pF 10,000pF  10pFto 68pF  cop 4,700pF

Application Selection Guide

Series DE1, 2 DEB DEH DEA DES DEC
DAA Modem . *
Modem
xDSL Modem .
Set Top Box * * *
Network
LAN, Router, HUB, etc. * *
Flat Panel Display LCD Back Light Inverter * * *
Switching Power Supply . * * * *
Power Supply Power Supply for Air Conditioner, Washing Machine . * *
Battery Charger for Cellphone . *
AV Equipment Color Television, Power Supply for VCR, DVD Player . *
OA Equipment CRT Display, Power Supply for PC, Printer, Copier . * * * *
Lighting Electric Ballast for Fluorescent Lamp . * * *

1-800-CALL-TTI
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Series GQM GJM
Case Size 0603, 0805, 1210 0201, 0402, 0603
VOIt.age 50 & 100V 25,50, & 100V
Rating
ESR Ultra Low Very Low
Cu Cu
Electrodes . 5
Special Construction Standard
Dielectric C0G 0 £30 ppm/°C
Frequency 500MHz to 10GHz
Range
. . Smallest Package,
Key Points High Performance Mid-Range Performance
Bluetooth Modules, Miniature High
Base Stations, Frequency Handhelds,
Applications Cell phones, remote Wireless Modems,
PP keyless entry, WLAN, remote keyless
GPS for automotive, | entry, Wireless PDAs,
Satellite Radio, and TV Cell Phones

Application Selection Guide

Product Series

Equipment

Wireless

Communication

Base Station
Bluetooth Modules
PA Modules
Cell Phones
Wireless Handhelds

Remote Keyless Entry

Wireless LAN

GQM GIM

*

*
*
* *
* *
* *
* *

Cross Reference

Series GcQm GIM
Sizes 0603 0805 | 1210 | 0201 | 0402 0603
ATC 650 L 4 * * *
AVX Accu-F * *
AVX Accu-P * * * *

AVX “U” * * * * *
Johanson “S” * * * *
Johanson “C” * * * * *
Johanson “L” *

Vishay “Q” * * * . *
Vishay HPC .
7

Miniature High Frequency
Low ESR Capacitors

fi-
i o

Features

» World’s first copper electrode
based high frequency capacitor
» Copper (Cu) for much lower ESR
at higher (GHz) frequencies
» GQM is the “Gold Medal Performer,”
lowest ESR in the industry
(0603, 0805, & 1210)
» GJM very low ESR at best price,
and smallest package (0201, 0402, & 0603)
» Tight tolerances as low as £ 0.05pF

Kits Available

> (0201, 0402) GIM-KIT-B
> (0603) GQM18-KIT-B
> (0805) GQM21-KIT-B
> (1210) GQM32-KIT-B

Part Numbers

» Contact TTI, Inc. for part number
information and options.
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Miniature High Frequency

Low ESR Capacitors

AT ——
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Features

> Low ESR precious metal electrode
(0603, 0805, & 1210)

> High voltage capability—up to 500V

> Tight tolerances as low as £ .05pF

Kits Available

> (0603) ERB18-KIT-X
> (0805) ERB21-KIT-X
> (1210) ERB32-KIT-X

Part Numbers

» Contact TTI, Inc. for part number
information and options.

ESRA. TRF

ogt -+ 1
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ERB
Case Size 0603, 0805, 1210
Voltage 50, 100, 200, & 500V
Rating
ESR | Low
Precious metal
Electrodes
Standard
Dielectric COG 0 £30 ppm/°C
Frequency 1MHz to 1GHz
Range
Key Points Low ESR High Voltage
Wireless communication devices
I for household applications,
Applications Wireless security systems,
High frequency radios

Application Selection Guide

Industry Application ERB
L. Base Station Power Amps *
Comm.unlcatmn RF Amplifiers *
Equipment
PA Modules .
i Wireless Handhelds .
Wireless
Remote Keyless Entry *
Security Intruder Detection Systems *
Series ERB
Case Size 0603 0805 1210
ATC 600 L 4 *
ATC 650 * *
AVX “U” L 4 * *
Johanson “C” * * *
Vishay “Q” * * *

(e0]



High Performance High Power

RF Capacitors

HPP Series HPPC HPP1
Case Size 2622 4642
Volt.age 1, 1.5, 2.5kV 2.5, 3.6, 5.4kv
Rating
Capacitance
Range 1pF to 1,200pF 1pF to 1,200pF
ESR Very Low
Temperature -55 to 125°C
Range
Dielectric P90 (COG soon)
Power .
Rating Very High Power
Frequency 500KHz to 300MHz
Range
Very High Q with the
Key Points Highest Power in the Industry.
Custom Lead Configurations Available.
High Power RF Amplifiers for
Applications MRI, NMR, CT Scanners, and
RF Semiconductor Power Supplies

Application Selection Guide

Product Series HPPC HPP1
Comm-umcatmn RF Power Amplifiers *
Equipment
Semiconductor RF Tuning Networks * *
Processing RF Power Supplies * *
Security Luggage Scanners * *
.5 to 1.5 Tesla MRI .
& NMR Tuning coils
Medical
Imaging 1 to 3 Tesla MRI
Gradient Coils & * .
Magnetic Rings

Cross Reference

Murata HPPC HPP1
ATC 100C 100E

AVX 2325 A7G 3739 A7G
Dielectric Labs C22 c40
Johanson Tech T32 T44

e —

| |

— ]

| |

=

Features:

> High power, high performance

> Improved version of our
proven UFP & UY capacitors

» P90 dielectric available now
(COG available soon)

» Two sizes: 2622 & 4642

» Chip & leaded forms

>» 1pF to 1,200pF

> Low ESR & High Q

> Up to 20 amps RMS

Kits Available

> KIT-HPPC-A
» KIT-HPP1-A

Part Numbers

» Contact TTI, Inc. for part number
information and options.

13 Mz Wax Current
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Miniature High Power
RF Capacitors

Features

» Cubic capacitors for very high
resonant frequencies

» High Q P90 & COG dielectrics

» Two sizes: 0505 & 1111

» Chip & leaded forms

> Low ESR & High Q

» Up to 5 amps RMS

Kits Available

> (P90 0505) KIT-MA19-A
> (P90 1111) KIT-MA29-A

» (COG 0505) KIT-MA59-A
> (COG 1111) KIT-MA69-A

Part Numbers

» Contact TTI, Inc. for part number
information and options.

Application Selection Guide

Specifications

MA Series 1,5 2,6
Case Size 0505 11
Voltage 50, 100, 200,
Rating 50, 150V 300, 500V
Capacitance
Range .1pF to 1,000pF .1pF to 5,600pF
ESR Very Low
Temperature -55 to 125°C
Range
. . P90 & COG
Dielectric
1(P90), 5(COG) 2(P90), 6(COG)
Power Rating High Power
Frequency

500KHz to 25GHz
Range

Small High Power and Current Capability,
Key Points High Resonant Frequency, Non-Magnetic
and Custom Lead Configurations Available

High Power RF and Microwave Amplifiers,
Low Noise Amplifiers Filters, Oscillators,
Mixers, Timing and Delay Lines, Tuning for
MRI Coils

Applications

Cross Reference

Murata MA1 MA2 MAS5 MA6
ATC 100A 100B 700A 700B
AVX AQI11/12 | AQ13/14 | AQ11/12 | AQ13/14
Dielectric Labs Cc11 c17 C11 c17
Johanson Tech R11 S41

Product Series MA1, 5 MA2, 6 Other Products
L Base Station power amps * ¢ Directional Couplers &
Communication . . ; . : . Inductors Pots &
. Tuners, Mixers filters oscillators * * Baluns, Filters: Dielectric .
Equipment — i . (LQW, LQP, LQG) = Trimmers
RF Power Amplifiers . & LC; VCO; Connector
. Inductors Pots &
* .
RF Tuning Networks (LQW, LQP, LQG)  Trimmers
Semiconductor Common Mode Pots &
Processing . Choke_(DLW/_ Trimmers;
RF Power Supplies * DLP) Chip Ferrite Y
Thermistor
Bead (BLM), EMI (PRG, NCP)
filter (NF) !
Medical .5 to 1.5 Tesla MRI & NMI . .
Imaging Tuning coils
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