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SKYWORKS®

SKY33106-360LF: BAW Band Pass Filter 2.4 GHz

Applications
© 802.11 b/g/n Tx band
® 2.4 GHz ISM band

Features

e Bandwidth: 92 MHz

¢ | ow mid-band insertion loss: 2 dB typical

e High near-band rejection

¢ Input and output impedance: 50 Q nominal

e | ead (Pb)-free and RoHS-compliant 2 x 2 mm package

Description

The SKY33106-360LF is a bulk acoustic wave (BAW) band
pass filter in a 2 x 2 mm package. This filter very low in-band
insertion loss, excellent near-band rejection and very low input
and output return loss.

This filter is intended for use in the 2.4 GHz WLAN and
ISM bands.

The filter can operate over the temperature range of
-40 °C to +85 °C.

The SKY33106-360LF is available in a Pb-free, RoHS-compliant
package.

Electrical Specifications

T = 25 °C, Pjypyt = 0 dBm, Z = 50 Q, unless otherwise noted

Functional Block Diagram

«“

m Skyworks offers lead (Pb)-free, RoHS (Restriction of
@ Hazardous Substances)-compliant packaging.

Parameter Condition Frequency Min. Typ. Max. Unit

Insertion loss Pass band 2.402-2.494 GHz 2 3 dB
Return loss Pass band 2.402-2.494 GHz 10 12 dB
Attenuation Lower stop band 2.377-2.390 GHz 1 13 dB
Upper stop band 2.506-2.519 GHz 11 13 dB

DC withstand voltage 100 v
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Typical Performance Data

T = 25 °C, Pjypyt = 0 dBm, Zg = 50 Q, unless otherwise noted
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Typical Performance Data

T = 25 °C, Pjypyt = 0 dBm, Z = 50 Q, unless otherwise noted
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Frequency (GHz)
Return Loss Over Temperature — Wideband

Characteristic

Value

Input power

26 dBm

Operating temperature

-40 °C to +85 °C

Storage temperature -40 °C to +125 °C
ESD

HBM 1000 V
Machine Model 1500 V

Performance is guaranteed only under the conditions listed in the specifications table and is
not guaranteed under the full range(s) described by the Absolute Maximum specifications.
Exceeding any of the absolute maximum/minimum specifications may result in permanent

damage to the device and will void the warranty.

CAUTION: Although this device is designed to be as robust as
possible, ESD (Electrostatic Discharge) can damage
this device. This device must be protected at all
times from ESD. Static charges may easily produce
potentials of several kilovolts on the human body or
equipment, which can discharge without detection.
Industry-standard ESD precautions must be employed

at all times.

Loss (dB)
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Recommended Solder Reflow Profiles
Refer to the “Recommended Solder Reflow Profile”
Application Note.

Tape and Reel Information
Refer to the “Discrete Devices and IC Switch/Attenuators
Tape and Reel Package Orientation” Application Note.
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Theory of Operation

Bulk acoustic wave (BAW) filters make use of very low loss
electromechanical resonators to perform very highly selective RF
filtering. The typical configuration for a BAW filter is the ladder
network, which contains series and shunt resonators with slightly
differing resonant frequencies to form a band pass filter with
steep near band rolloff.

BAW resonators consist of a thin film layer of piezoelectric material
sandwiched between two metal electrodes. These layers are formed
on top of an acoustic mirror comprised of several alternating layers
of high and low acoustic impedance materials, the composition and

thickness of which are both very tightly controlled.

Piezoelectric Top Electrode
Layer Acoustic
Mirror
Layers
Bottom
Electrode
Silicon —
Substrate

Simplified BAW Resonator Cross Section
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Electrical signals are coupled into the piezoelectric layer via the
electrodes and due to the piezoelectricity, that layer changes
dimension, primarily thickness. The longitudinal acoustic wave
created is resonant in the layered structure and as such the
frequency of operation is dictated by the layer thicknesses and
acoustic properties of the layers used. The large currents that
result at the acoustic resonance produce the sizeable impedance
changes that are used in the design RF filters.

The substrate on top of which the electrode-peizoelectric-
electrode “sandwich” is formed is an important part of the BAW
structure. Alternating layers of high and low acoustic impedance
materials are deposited to a total thickness of about one fourth
of the acoustic wavelength of the resonant frequency. These
layers, known as the acoustic mirror or the Bragg Stack, act in a
manner analogous to an electrical quarter-wave transmission line
terminated in a short circuit. Construction of optimized acoustic
reflections is vital to the low loss operation of BAW filters.

A simplified electrical equivalent circuit of a single BAW resonator
and its impedance versus frequency are shown below.
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BAW Ladder Network

The construction of BAW resonators is similar to that of parallel
plate capacitors. This geometry allows for very robust filters to
be constructed, with tolerance of higher DC voltages and static
discharges than those tolerated by typical SAW filters. BAW filter
losses and temperature coefficients of frequency can also be
lower than those of typical SAW filters so that more aggressive
near band rejection requirements can be addressed.

Evaluation Board
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This structure produces a series resonance, fsgries, as well as
a parallel resonance, fparaLLEL- The spacing between resonance
and antiresonance and the magnitude of the impedance excur-
sions is determined by layer construction.

A filter is formed by cascading series and shunt resonators in

a ladder configuration. Simplistically one places the series low
impedance and the shunt high impedance frequencies roughly
mid band resulting in a band pass shape. The number of seg-
ments used is determined by required rejection and tolerable
insertion loss. The impedance, band shape, and out of band
rejection of the filter are determined by optimizing the properties
of the various resonators.

o o0 000000000 00000000000

The evaluation board for the SKY33106-360LF BAW filter allows
the part to be fully exercised and evaluated. Although the RF
ports on the evaluation board are marked “Input” and “Output”,
the filter is actually fully bilateral, so either RF port can be uti-
lized as the RF input or the RF output with no degradation in
performance.

Skyworks Solutions, Inc. e Phone [781] 376-3000 e Fax [781] 376-3100 e sales@skyworksinc.com e www.skyworksinc.com
200906 Rev. D e Skyworks Proprietary Information e Products and Product Information are Subject to Change Without Notice. e November 6, 2008 5



DATA SHEET e SKY33106-360LF

Copyright © 2008, Skyworks Solutions, Inc. All Rights Reserved.

Information in this document is provided in connection with Skyworks Solutions, Inc. (“Skyworks”) products or services. These materials, including the information contained herein, are provided
by Skyworks as a service to its customers and may be used for informational purposes only by the customer. Skyworks assumes no responsibility for errors or omissions in these materials or the
information contained herein. Skyworks may change its documentation, products, services, specifications or product descriptions at any time, without notice. Skyworks makes no commitment to
update the materials or information and shall have no responsibility whatsoever for conflicts, incompatibilities, or other difficulties arising from any future changes.

No license, whether express, implied, by estoppel or otherwise, is granted to any intellectual property rights by this document. Skyworks assumes no liability for any materials, products or
information provided hereunder, including the sale, distribution, reproduction or use of Skyworks products, information or materials, except as may be provided in Skyworks Terms and
Conditions of Sale.

THE MATERIALS, PRODUCTS AND INFORMATION ARE PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, WHETHER EXPRESS, IMPLIED, STATUTORY, OR OTHERWISE, INCLUDING FITNESS FOR A
PARTICULAR PURPOSE OR USE, MERCHANTABILITY, PERFORMANCE, QUALITY OR NON-INFRINGEMENT OF ANY INTELLECTUAL PROPERTY RIGHT; ALL SUCH WARRANTIES ARE HEREBY EXPRESSLY
DISCLAIMED. SKYWORKS DOES NOT WARRANT THE ACCURACY OR COMPLETENESS OF THE INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS CONTAINED WITHIN THESE MATERIALS. SKYWORKS
SHALL NOT BE LIABLE FOR ANY DAMAGES, INCLUDING BUT NOT LIMITED TO ANY SPECIAL, INDIRECT, INCIDENTAL, STATUTORY, OR CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT LIMITATION,
LOST REVENUES OR LOST PROFITS THAT MAY RESULT FROM THE USE OF THE MATERIALS OR INFORMATION, WHETHER OR NOT THE RECIPIENT OF MATERIALS HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Skyworks products are not intended for use in medical, lifesaving or life-sustaining applications, or other equipment in which the failure of the Skyworks products could lead to personal injury,
death, physical or environmental damage. Skyworks customers using or selling Skyworks products for use in such applications do so at their own risk and agree to fully indemnify Skyworks for any
damages resulting from such improper use or sale.

Customers are responsible for their products and applications using Skyworks products, which may deviate from published specifications as a result of design defects, errors, or operation of
products outside of published parameters or design specifications. Customers should include design and operating safeguards to minimize these and other risks. Skyworks assumes no liability for
applications assistance, customer product design, or damage to any equipment resulting from the use of Skyworks products outside of stated published specifications or parameters.

Skyworks, the Skyworks symbol, and “Breakthrough Simplicity” are trademarks or registered trademarks of Skyworks Solutions, Inc., in the United States and other countries. Third-party brands
and names are for identification purposes only, and are the property of their respective owners. Additional information, including relevant terms and conditions, posted at www.skyworksinc.com, are
incorporated by reference.
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