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Company Profile

AVX Corporation is a leading manufacturer of multilayer ceramic,
thin film, tantalum, and glass capacitors, as well as other passive
electronic components. These products are used in virtually every
variety of electronic system today, including data processing,
telecommunications, consumer/automotive electronics, military and
aerospace systems, and instrumentation and process controls.

We continually strive to be the leader in all component segments we
s#)ply. RF/Microwave capacitors is a thrust business for us. AVX
offers a broad line of RF/Microwave Chip Capacitors in a wide range
of sizes, styles, and ratings.

The Thin-Film Products range illustrated in this catalog represents
the state-of-the-art in RF Capacitors, Inductors, Directional
Couplers and Low Pass Filters. The thin-film technology provides
components that exhibit excellent batch-to-batch repeatability of
electrical parameters at RF frequencies.

The Accu-F® and Accu-P® series of capacitors are available in ultra-
tlglht tolerances (+0.02pF) as well as non-standard capacitance
values.

The Accu-L® series of inductors are ideally suited for applications
requiring an extremely high Q and high current capability.

The CP0402/CP0603/CP0805 series of Directional Couplers cover
the frequency range of 800 MHz to 6 GHz. They feature low inser-
tion loss, high directivity and highly accurate coupling factors.

The LP0603/0805 series of Low Pass Filters provide a rugged
component in a small 0603/0805 size package with excellent high
frequency performance.

Another major series of microwave capacitors consists of both
multilayer porcelain and ceramic capacitors for frequencies from
10 MHz to 4.2 GHz (SQCA & SQCB Series). Four sizes of specially
designed ultra-low ESR COG (NPO) capacitors are covered for
RF applications (“U” Series).

Ask the world of us. Call (843) 448-9411.
Or visit our website http://www.avx.com
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Accu-F® / Accu-P°®
Thin-Film Technology
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THE IDEAL CAPACITOR

The non-ideal characteristics of a real capacitor can be
ignored at low frequencies. Physical size imparts inductance
to the capacitor and dielectric and metal electrodes result in
resistive losses, but these often are of negligible effect on the
circuit. At the very high frequencies of radio communication
(>100MHz) and satellite systems (>1GHz), these effects
become important. Recognizing that a real capacitor will
exhibit inductive and resistive impedances in addition to
capacitance, the ideal capacitor for these high frequencies is
an ultra low loss component which can be fully characterized
in all parameters with total repeatability from unit to unit.

Until recently, most high frequency/microwave capacitors
were based on fired-ceramic (porcelain) technology. Layers
of ceramic dielectric material and metal alloy electrode paste
are interleaved and then sintered in a high temperature oven.
This technology exhibits component variability in dielectric
quality (losses, dielectric constant and insulation resistance),
variability in electrode conductivity and variability in physical
size (affecting inductance). An alternate thin-film technology
has been developed which virtually eliminates these vari-
ances. It is this technology which has been fully incorporated
into Accu-F® and Accu-P®to provide high frequency capaci-
tors exhibiting truly ideal characteristics.

The main features of Accu-F® and Accu-P® may be summa-
rized as follows:

e High purity of electrodes for very low and repeatable
ESR.

e Highly pure, low-K dielectric for high breakdown field,
high insulation resistance and low losses to frequencies
above 40GHz.

¢ \ery tight dimensional control for uniform inductance,
unit to unit.

e \ery tight capacitance tolerances for high frequency
signal applications.

This accuracy sets apart these Thin-Film capacitors from
ceramic capacitors so that the term Accu has been
employed as the designation for this series of devices, an
abbreviation for “accurate.”

THIN-FILM TECHNOLOGY

Thin-film technology is commonly used in producing semi-
conductor devices. In the last two decades, this technology
has developed tremendously, both in performance and in
process control. Today’s techniques enable line definitions of
below 1um, and the controlling of thickness of layers at 100A
(102um). Applying this technology to the manufacture of
capacitors has enabled the development of components
where both electrical and physical properties can be tightly
controlled.

The thin-film production facilities at AVX consist of:

e Class 1000 clean rooms, with working areas under
laminar-flow hoods of class 100, (below 100 particles
per cubic foot larger than 0.5um).

e High vacuum metal deposition systems for high-purity
electrode construction.

¢ Photolithography equipment for line definition down to
2.0pm accuracy.

e Plasma-enhanced CVD for various dielectric deposi-
tions (CVD=Chemical Vapor Deposition).

e High accuracy, microprocessor-controlled dicing saws
for chip separation.

e High speed, high accuracy sorting to ensure strict
tolerance adherence.
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Accu-F® / Accu-P°®
Thin-Film Chip Capacitors
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ACCU-F° TECHNOLOGY

The use of very low-loss dielectric materials, silicon dioxide
and silicon oxynitride, in conjunction with highly conductive
electrode metals results in low ESR and high Q. These
high-frequency characteristics change at a slower rate with
increasing frequency than for ceramic microwave capacitors.

Because of the thin-film technology, the above-mentioned
frequency characteristics are obtained without significant
compromise of properties required for surface mounting.

The main Accu-F® properties are:

e Internationally agreed sizes with excellent dimensional
control.

e Small size chip capacitors (0603) are available.
e Tight capacitance tolerances.
e | ow ESR at VHF, UHF and microwave frequencies.

e High stability with respect to time, temperature, frequency
and voltage variation.

e Nickel/solder-coated terminations to provide excellent
solderability and leach resistance.

ACCU-F° FEATURES

Accu-F® meets the fast-growing demand for low-loss
(high-Q) capacitors for use in surface mount technology espe-
cially for the mobile communications market, such as cellular
radio of 450 and 900 MHz, UHF walkie-talkies, UHF cordless
telephones to 2.3 GHz, low noise blocks at 11-12.5 GHz and
for other VHF, UHF and microwave applications.

Accu-F® is currently unique in its ability to offer very
low capacitance values (0.1pF) and very tight capacitance
tolerances (+0.05pF). Typically Accu-F® will be used in small
signal applications in VCO’s, matching networks, filters, etc.

Inspection test and quality control procedures in accordance
with 1ISO 9001, CECC, IECQ and USA MIL Standards yield
products of the highest quality.

APPLICATIONS

Cellular Communications

CT2/PCN (Cordless
Telephone/Personal Comm.
Networks)

Satellite TV

Cable TV

GPS (Global Positioning Systems)
Vehicle Location Systems

Vehicle Alarm Systems

Paging

Military Communications

Radar Systems
Video Switching

Test & Measurements
Filters

VCO’s

Matching Networks

APPROVALS
ISO 9001

ACCU-P° TECHNOLOGY

As in the Accu-F® series the use of very low-loss dielectric
materials (silicon dioxide and silicon oxynitride) in conjunction
with highly conductive electrode metals results in low ESR and
high Q. At high frequency these characteristics change at
a slower rate with increasing frequency than conventional
ceramic microwave capacitors. Using thin-film technology, the
above-mentioned frequency characteristics are obtained with-
out significant compromise of properties required for surface
mounting. The use of high thermal conductivity materials
results in excellent RF power handling capabilities.

The main Accu-P® properties are:
e Enhanced RF power handling capability.
e Improved mechanical characteristics.
* |nternationally agreed sizes with excellent dimensional control.
e Ultra Small size chip capacitors (0201) are available.
e Tight capacitance tolerances.
e | ow ESR at UHF, VHF, and microwave frequencies.

e High-stability with respect to time, temperature, frequency
and voltage variation.

¢ High temperature nickel/solder-coated terminations as stan-
dard to provide excellent solderability and leach resistance.

ACCU-P° FEATURES

e Minimal batch to batch variability of parameters at high fre-
quency.

e The Accu-P® has the same unique features as the Accu-F®
capacitor such as low ESR, high Q, availability of very low
capacitance values and very tight capacitance tolerances.

e The RF power handling capability of the Accu-P® allows for
its usage in both small signal and RF power applications.

e Inspection, test and quality control procedures in accor-
dance with ISO 9001, CECC, IECQ and USA MIL Standards
guarantee product of the highest quality.

e Hand soldering Accu-P®: Due to their construction
utilizing relatively high thermal conductivity materials,
Accu-P’s have become the preferred device in R & D labs
and production environments where hand soldering is used.
Accu-P’s are available in all sizes and are electrically identi-
cal to their Accu-F counterparts.

APPLICATIONS

Cellular Communications

CT2/PCN (Cordless
Telephone/Personal Comm.

Radar Systems
Video Switching
Test & Measurements

Networks) .

Satellite TV Filters

Cable TV Voo's
Matching Networks

GPS (Global Positioning Systems) g

) ) RF Ampilifiers

Vehicle Location Systems

Vehicle Alarm Systems

Paging APPROVALS
ISO 9001

Military Communications

AV 7




Accu-F®*/ Accu-P®

Thin-Film Chip Capacitors for
RF Signal and Power Applications
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Li L e ACCU-P® (Signal and Power Type Capacitors)
. . 0201 0402* 0603* 0805* 1210
ACCU-F® *(Signal Type Capacitors
( 9 yp P ) L 0.60+0.05 1.00+0.1 1.60+0.1 2.01+0.1 3.02+0.1
0603 0805 (0.023+0.002) | (0.039+0.004) [(0.063+0.004) |(0.079+0.004)|(0.119+0.004)
L 1.60+0.1 2.01+0.1 w 0.325+0.050 0.55+0.07 0.81+0.1 1.27+0.1 2.5+0.1
(0.063+0.004) (0.079+0.004) (0.0128+0.002)| (0.022+0.003) |(0.032+0.004) |(0.050+0.004)| (0.100+0.004)
w 0.81+0.1 1.27+0.1 T 0.225+0.050 0.40+0.1 0.63+0.1 0.93+0.2 0.93+0.2
(0.032+0.004) (0.050+0.004) (0.009+0.002) | (0.016+0.004) ((0.025+0.004) |(0.036+0.008)|(0.036+0.008)
T 0.63+0.1 0.63+0.1 B 0.10+0.10 0.00:5% 0.35+0.15 0.30+0.1 0.43+0.1
(0.025+0.004) (0.025+0.004) L (0.004+0.004) (0.000%5%)  |(0.014+0.006) | (0.012+0.004)| (0.017+0.004)
B 0.30+0.1 0.30+0.1 B 0.15+0.05 0.20+0.1 0.35+0.15 0.30+0.1 0.43+0.1
(0.012+0.004) (0.012+0.004) 2 (0.006+0.002) | (0.008+0.004) ((0.014+0.006) |(0.012+0.004)|(0.017+0.004)
*Not recommended for new designs. DIMENSIONS: *Mount Black Side Up DIMENSIONS: millimeters (inches)
Accu-P’s are recommended. millimeters (inches)
HOW TO ORDER
0402 3 J 4R7 A B S TR
Size Voltage Temperature Capacitance Tolerance Specification Termination Packaging
0201* 1 =100V Coefficient (1)  Capacitance for Code Code Code
0402* 5=50V J=0+£30ppm/°C expressed in pF. C<2.0pF* A =Accu-F® W = Nickel/ TR = Tape and Reel
0603 3=25V (-65°C to (2 significant P = +0.02pF technology Solder Coated
0805 Y =16V +125°C) digits + number  Q = +0.03pF B = Accu-P® Accu-F® Sn63, Pb37
1210* Z=10V K= 0+60ppm/°C of zeros) A = +0.05pF technology Accu-P°® 0402 Sn90, Pb10
* Accu-P ONLY (-55°C to for values B =+0.1pF T = Nickel/High Temperature
+125°C) <10pF, C = +0.25pF Solder Coated
letter R denotes for Accu-P® 0603, 0805**,
decimal point. css.opF 1210**
Example: Q = +0.03pF Sn96, Agd
68pF = 680 A = +0.05pF )
= - **S = Nickel/Lead Free
8.2pF = 8R2 B = +0.10F
==U.1p Solder Coated
C = +0.25pF Accu-P° 0201, 0402,
(1 TC’s shown are per EIA/IEC Specifications. for 0603
C=<b.6pF Sn100
A = +0.05pF
B = +0.1pF “*RoHS Compliant
C = +0.25pF
for
5.6pF<C<10pF
RoHS COMPLIANT B — i01pF
C = +0.25pF . . . .
D = +0.50F Engineering Kits Available
for see pages 90-91
- C=10pF
Please select correct F=+1%
termination style N OO ) )
G=+2% * Tolerances as tight as +0.01pF are available. Please consult the factory.
J=+5%

ELECTRICAL SPECIFICATIONS

Operating and Storage Temperature Range
Temperature Coefficients

Capacitance Measurement

Insulation Resistance (IR)

Proof Voltage

Aging Characteristic

Dielectric Absorption

-55°C to +125°C

0 + 30ppm/°C dielectric code “J” / 0 = 60ppm/°C dielectric code “K”
1 MHz, 1 Vrms

=1011 Ohms (=10 Ohms for 0201 and 0402 size)

2.5 Ug for 5 secs.

Zero

0.01%

(1 TC’s shown are per EIA/IEC Specifications.
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AccuF*” [\ RF

Signal Type Capacitors

Accu-F° Capacitance Ranges (pF)

[T LL) o [117 &L o
J” = 0£30ppm/°C K” = 0+60ppm/°C
o o o o
(-55°C to +125°C)@ (-55°C to +125°%)@
Size Size
Size Code 0603 0805 Size Code 0603 0805
Voltage | 100 | 50 25 | 100 | 50 25 Voltage | 100 | 50 25 | 100 | 50 25
Cap in Cap Cap in Cap
pF( code pF() code
01 — OR1 01 — OR1
02 — OR2 02 — OR2
03 — OR3 03 — OR3
04 — OR4 04 — OR4
05 — OR5 05 — OR5
06 — OR6 06 — OR6
0.7 — OR7 0.7 — OR7
08 — OR8 08 — OR8
09 — OR9 09 — OR9
1.0 — 1RO 1.0 — 1RO
12 — 1R2 12 — 1R2
15 — 1R5 15 — 1R5
18 — 1R8 18 — 1R8
22 — 2R2 22 — 2R2
27 — 2R7 27 — 2R7
33 — 3R3 33 — 3R3
39 — B3R9 39 — B3R9
47 — 4R7 47 — 4R7
56 — 5R6 56 — 5R6
6.8 — 6R8 6.8 — ©6R8
82 — 8R2 82 — B8R2
10 — 100 10 — 100
12 — 120 12 — 120
15 — 150 15 — 150
18 — 180 18 — 180
22 — 220 22 — 220
27 — 270 27 — 270
33 — 330 33 — 330
39 — 390 39 — 390
47 — 470 47  — 470
56 — 560 56 — 560
68 — 680 68 — 680
82 — 820 82 — 820
100 — 101 100 — 101
120 — 121 120 — 121
150 — 151 150 — 151
() For capacitance values higher than listed in table, () For capacitance values higher than listed in table,
please consult factory. please consult factory.
@) TC shown is per EIA/IEC Specifications. 2 TC shown is per EIA/IEC Specifications.

Intermediate values are available within the indicated range.

*Not recommended for new designs.
Accu-P’s are recommended.
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AMERICAS

AVX Myrtle Beach, SC
Corporate Offices

Tel: 843-448-9411
FAX: 843-448-1943

AVX Northwest, WA

Tel: 360-699-8746
FAX: 360-699-8751

AVX North Central, IN

Tel: 317-848-7153
FAX: 317-844-9314

AVX Midwest, MN

Tel: 952-974-9155
FAX: 952-974-9179

AVX Mid/Pacific, CA

Tel: 510-661-4100
FAX: 510-661-4101

AVX Northeast, MA

Tel: 617-479-0345
FAX: 843-916-7614

AVX Southwest, AZ

Tel: 602-678-0384
FAX: 602-678-0385

AVX South Central, TX

Tel: 214-566-2859
FAX: 972-461-0575

AVX Southeast, GA

Tel: 404-608-8151
FAX: 770-972-0766

AVX Canada

Tel: 905-238-3151
FAX: 905-238-0319

AVX South America

Tel: ++55-11-2193-7200
FAX: ++55-11-2193-7210

EUROPE

AVX Limited, England
European Headquarters

Tel: ++44 (0) 1252-770000
FAX: ++44 (0) 1252-770001

AVX/ELCO, England

Tel: ++44 (0) 1638-675000
FAX: ++44 (0) 1638-675002

AVX S.A.S., France
Tel: ++33 (0) 1-69-18-46-00
FAX: ++33 (0) 1-69-28-73-87

AVX GmbH, Germany

Tel: ++49 (0) 8131-9004-0
FAX: ++49 (0) 8131-9004-44

AVX srl, Italy

Tel: ++390 (0)2 614-571
FAX: ++390 (0)2 614-2576

AVX Czech Republic

Tel: ++420 57 57 57 521
FAX: ++420 57 57 57 109

Contact:

ASIA-PACIFIC

AVX/Kyocera, Singapore
Asia-Pacific Headquarters

Tel: (65) 6286-7555
FAX: (65) 6488-9880

AVX/Kyocera, Hong Kong
Tel: (852) 2-363-3303
FAX: (852) 2-765-8185

AVX/Kyocera, Korea
Tel: (82) 2-785-6504
FAX: (82) 2-784-5411

AVX/Kyocera, Taiwan

Tel: (886) 2-2698-8778
FAX: (886) 2-2698-8777

AVX/Kyocera, Malaysia
Tel: (60) 4-228-1190
FAX: (60) 4-228-1196

Elco, Japan

Tel: 045-943-2906/7
FAX: 045-943-2910

Kyocera, Japan - AVX

Tel: (81) 75-604-3426
FAX: (81) 75-604-3425

Kyocera, Japan - KDP

Tel: (81) 75-604-3424
FAX: (81) 75-604-3425

AVX/Kyocera, Shanghai,
China
Tel: 86-21 6215 5588
FAX: 86-21 6215 5580

AVX/Kyocera, Beijing, China

Tel: 86-10 6588 3528
Fax: 86-10 6588 3529

AVX/Kyocera, Tianjin, China

Tel: 86-22 8558 9052
Fax: 86-22 5885 9061

ASIA-KED

KED, Hong Kong

Tel: (852) 2305 1080
FAX: (852) 2305 1405

KED, Shanghai
Tel: (86) 21 6859 9898
FAX: (86) 21 5887 2542

KED, Beijing
Tel: (86) 10 5869 4655
FAX: (86) 10 5869 4677

KED, South Korea

Tel: (82) 2 783 3288
FAX: (82) 2 783 3207

KED, Taiwan

Tel: (886) 2 2950 0268
FAX: (886) 2 2950 0520

KED, Singapore
Tel: (65) 6255 3122
FAX: (65) 6255 5092
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