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Introduction
The TI CC3000 Module is now certified for FCC, IC, CE and TELEC as well as by the Wi-Fi Alliance®. TI

Customers that build products based on the TI CC3000 module can save, in testing cost, and time per product

family.

 This feature can realize customers savings of over $25K per model family along with avoidance of test cycling
and support resources.

* For more details please refer to the information below.

Certifications & Compliance

c 1
e ETSIC )

¢ Certified for United States ¢ Certified for Canada ¢ CE Radio Approval ¢ Certified for

e Tests reports recognized by e Accepts FCC test reports for | ¢ ETSI testing is recognized by 40+ countries for Japan
other countries for filing filing certifications filing ¢ TELEC Test

reports are
available

FCC " Certification
Module
The TT CC3000 module is now certified for FCC as a single-modular transmitter.

* The TI CC3000MOD is a FCC certified radio module that carries a “Modular” grant
 Certified radio modules complies to the “Intentional Radiator” portion (Part 15¢) for FCC certification: Part
15.247 Transmitter tests.
* Part 15.247 transmitter tests consists of
¢ AC Power Conducted Emissions
» Radiated Emissions
* Band Edge Measurements
* 6dB bandwidth
¢ Conducted Power
* Power Spectral Density
* Meeting Antenna Requirements
* The customer can refer to TI's CC3000 FCC certification [2], approved in December 2012.
*  “Modular” certified radio modules are allowed for integration into multiple host end products by the FCC

Useful Links:
CC3000MOD FCC modular grant



http://processors.wiki.ti.com/index.php?title=CC3000
http://processors.wiki.ti.com/index.php?title=File:FCC_LOGO.jpg
http://processors.wiki.ti.com/index.php?title=File:IC_LOGO.jpg
http://processors.wiki.ti.com/index.php?title=File:ETSI_LOGO.jpg
http://processors.wiki.ti.com/index.php?title=File:CE_LOGO.jpg
http://www.fcc.gov/
https://apps.fcc.gov/oetcf/eas/reports/ViewExhibitReport.cfm?mode=Exhibits&RequestTimeout=500&calledFromFrame=N&application_id=920055&fcc_id=Z64-CC3000EM
https://apps.fcc.gov/oetcf/eas/reports/ViewExhibitReport.cfm?mode=Exhibits&RequestTimeout=500&calledFromFrame=N&application_id=920055&fcc_id=Z64-CC3000EM
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App note on modular FCC certification 131

Host End Products

An end product, incorporating CC3000 module, does not require additional testing or authorization for the WiFi

transmitter as long as

* An antenna of the same or similar type and equal or less gain to the antenna used in the CC3000MOD EM
Board is used on the product

* Any restrictions found in the grants are followed in the OEM’s end product integrating the TI module.

Host end products can use the FCC ID of the certified module as the FCC ID of the host end product
A label displaying the module’s FCC ID must be affixed and visible on the host end product for approval
FCC IDs are required for host end products with radio transmitters

Customer's Responsibilities

The manufacturer of the host end products are still responsible for any additional testing covered by the Class of
the product. Device Class A and B.

Customers still need to take their products through other FCC/IC testing such as unintentional radiators (FCC sub
part 15B) including any other required regionally driven end product certifications including but not limited to EU

directives.
FCC Part 15 Cert. Process/Flow
Step 1 Step 2 Step 3 Step 4
Sub Part A Sub Part B Sub Part C Device Class A and B
¢ General Provisions & ¢ Unintentional Radiators * Intentional Radiators * Additional testing for
Definitions ¢ Devices, whose purpose is not to ¢ Devices designed to produce intended use

produce radio waves, coherent radio waves,
but which do anyway, such as computers. | such as small transmitters

¢ Customers can reuse TI's

Certifications

Additional testing maybe required for Host end product type.

Class A: Digital Device for use in a commercial, industrial or business environment.
Class B: Digital Device for use in a residential environment not withstanding use in commercial, business and

industrial environments.

The FCC allows for self-declaration for Part B so the process should be relatively painless

The customer can refer to the Electronic Code of Federal Regulation for Telecommunications, Part 15: Radio

Frequencies Devices ] for more details on each sub part.

IC B Certification

The TT CC3000 module is now certified for Industry Canada (IC) as a single-modular transmitter.

For Industry Canada, the TI SimpleLink™ CC3000 module meets modular approval and labeling requirements.
Industry Canada follows the same testing and rules as the FCC in regards to certified modules in authorized

equipment.

Host Product

The IC ID of TI CC3000MOD can be used on the Host End Product with a label that is visible, and displays the
IC ID of the CC3000 module

[6]

The customer can refer to TI's CC3000 IC certification ", approved in January of 2013.



https://apps.fcc.gov/kdb/GetAttachment.html?id=%2BfFRmd2u009kcjrH4nqK9A%3D%3D
http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=a9f9d244cc20be8b56099003689d6cc3&rgn=div5&view=text&node=47:1.0.1.1.16&idno=47
http://www.ic.gc.ca/Intro.html
http://www.ic.gc.ca/app/sitt/reltel/srch/dsplyRELDtls.do;jsessionid=000128NH0BD8ODxSz5us1TzY3_9:1EU1NVKPFQ?mdlID=162873&lang=eng&STTyp=REL&PageTitle=REL_SEARCH_RESULTS
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Useful Links:

CC3000MOD IC modular grant [*!

App note on IC modular certification (see section 3.2 inside) (7

ETSI B/CE Certification
CC3000 is CE Certified

The TI CC3000 module has certifications to the appropriate EU radio and EMC directives summarized in TI’s
Declaration of Conformity B and evidenced by the CE Mark.
This certification eliminates EU RTTE based retesting efforts, resulting in savings of more than $25K per product
model family including test cycling and support resource benefits.
For the conformity implications of attaching the antenna to a module that already has a conformance document -
From section 1.3.1 of the Guide to the R&TTE Directive 1999/5/EC ['*!
“Manufacturers who place on the market products without an antenna or with an antenna that is intended to
allow replacement have a responsibility to provide information on the general types and/or characteristics of
antennas that may be used with their equipment in order that the overall radio equipment remains compliant.

The guidance of the transmitter manufacturer has to be followed when they are installed.”
It is important to note that

* ETSIreports meet CE Radio Approval requirements of the R&TTE (Europe) directive

* TICC3000MOD module is tested with ETSI EN300-328 radio tests which can be accepted by a number of
countries for radio compliance.

* ETSI is not a certification or regulatory body but a set of standards.

Host Products

* If a product has minimal risk, it can be self-certified where manufacturers complete a Declaration of Conformity
and affixes the CE marking to their own product.

Warning: EMC testing obligations may still be required as determined by the specific end product requirements.

* The end product will need to be filed in each country for certification using the FCC/ETSI reports.

* 40+ countries recognize and accept radio test reports compliant to ETSI standards as part of the filing process.

Note that some countries do not recognize modular approval.
e ETSI reports help with End product testing with the module integrated, thus the tests do not need to be repeated.

WiFi® Certification
CC3000 is WiFi® Certified
* The CC3000 TI Module is now certified by the Wi-Fi Alliance as an embedded module.
* It is compliant for

» IEEE 802.11 b/g, 2.4GHz

e Security: WPA-personal, and WPA2-personal::

Refer to the CC3000 Wi-Fi Alliance certification ')

TI customers that are members of the Wi-Fi Alliance, and that build a product using the TI CC3000 module, can

request a certificate transfer from TI to them, without the need to retest their product to achieve Wi-Fi certification.

This capability can save customers thousands of dollars per product model family and weeks of work.
Useful Links
CC3000MOD WiFi Alliance certificate '



http://www.ic.gc.ca/app/sitt/reltel/srch/dsplyRELDtls.do;jsessionid=000128NH0BD8ODxSz5us1TzY3_9:1EU1NVKPFQ?mdlID=162873&lang=eng&STTyp=REL&PageTitle=REL_SEARCH_RESULTS
http://www.ic.gc.ca/eic/site/smt-gst.nsf/vwapj/rssgen-i3.pdf/$file/rssgen-i3.pdf
http://www.etsi.org/
http://proddms.itg.ti.com/stage/lit/ml/swrq004/swrq004.pdf
http://ec.europa.eu/enterprise/sectors/rtte/files/guide2009-04-20_en.pdf
http://certifications.wi-fi.org/pdf_certificate.php?cid=WFA18584
http://certifications.wi-fi.org/pdf_certificate.php?cid=WFA18584
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TELEC "? Certification
CC3000 is TELEC Certified
* TELEC Certification number for the TT CC3000 Module is available upon request.

» TI passed the certification with max power value for several antennas: TDK, Mitsubishi, TaiyoYuden and ACX.
» Customer does not need to take additional test for Japan radio raw for CC3000MOD, when they use the
recommended antenna with CC3000MOD.

* See the table below for the antennas which were used for certification in Japan.

e Customers can find more information about TELEC certifications at these websites

e Ministry of Internal Affairs and communications (Japan) [13]

* Test and Certification Services for Wireless Devices under Japanese Radio Law (14]

CC3000MOD Telec Certified Antenna

With the below Antenna, customer does not need to take additional test for
Japan radio raw for CC3000MOD

Antenna Maker Antenna type Parts number Size
Chip Amenna Maonapale . . . I
— Trpe AWNTSOS-ZRA-0LA (4K reel) 20%30%10 mm
WD EHE Mk Examna ANTO16005LC DZ44ZM AL
nramaliatkkzom [4K ra=]) LE 05704 mm
10 & - EMCHRR 0B - | Chip Amanna fLaap e ANTO16008LC D1373MAL
e 1§%08°04 mm
[%H ras])
Wit bxades Winleerinle Cosprasslvors | . . = il Wy g e
M L T Hobuakd Harucuhi Chip Amtenna/Manapale tps|  AMOIIDC-STO1 (100pcs,pk) 2I¥1L504 mm
bhara :
AFFria 2 5 Amtang Unit UE 130 P- 100STOL( 1pcs) I00¥5.0403 mm
Terra Forken CLE LT Chin Amranng
AT -'|m7=-|—p=-:|-r-.1n-=-nn; AH1D4FZ4E0E1 (2K rexd) 1L0%4.0¥ 1.0 mm
At o i SATD - - -
Daitces, yuden oo D AHZIZMZAS001 (4K re:d) 0kl ZEc0ES
PWET MW 2 D3 Ny amennz / Manapake Tpe
[T AH31EMI45001 (3K resl) 3Zxléxd s mm
MBschrmroessd Cosraemibo X Conp _ .
T ——— R TR R AT301T-EZRIHAL 3 el Ox10 mm

Countries Accepting FCC/ETSI Reports

TI's FCC/ETSI test reports can be used to file for certifications with 40+ other countries.

The end product's manufacturer will need to file in each country for certification using the FCC/ETSI reports. Some
countries do not recognize modular approval. FCC/ESTI reports help with End product testing with the module

integrated and the tests do not need to be repeated.
* Countries in red, can file FCC/ETSI reports.

» Certification in these countries, can be as easy as a paperwork exercise and Fees, when accompanied with the
FCC/ETSI reports during the filing process.

* Countries in blue are covered by CE Marking



http://www.telec.or.jp/ENG/services/index.html
http://www.tele.soumu.go.jp/e/index.htm
http://www.ul.com/japan/eng/pages/services/emc/certification/japanradiolaw/
http://processors.wiki.ti.com/index.php?title=File:TELEC_Antenna.png
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Chile CRCE:? Ecuador Henduras Mexico MNicaragua | Paraguay Peru Uruguay | Venezuela
Brazil China India Austria Denmark Luxembourg| Norway Slovenia ";.E::g Albania
Belgium Germany Iceland Latvia Estonia Malta Poland Spain Romania | Azerbajan
Cyprus Greece Ireland |Liechtenstein| Finland Monaco Portugal Sweden Turkey Bahrain
R::i:'ic Hungary Italy Lithuania | France |Netherlands Rse'::::c switzerland K';’n“;;e:m Croatia
Egypt Israel Kazakhstan Kuwait MacedoniaMczambique| Nigeria Qatar SaudiArabiz Serbia
Ghana Jordan Kenya Lebanon Morocco Namibia Oman Russia Senegal |South Africa
Uganda | Indonesia | Pakistan Thailand Australia | Canada Japan Zimbabwe | Malaysia Taiwan
Ukraine Fagl.:liiz:w Philippines |  Vietnam Ze':f:“nd UEL:??;?;-:E Soutnh Korea| Singapore

Note: Please consult with your Telecommunication Certification Body (TCB) regarding any regulatory certifications. The information are

recommended guidelines only and shall not be used as a process for regulatory Host End Product, Module or any other regulatory certifications

FAQ

* Q: How can the customer leverage and reuse the regulatory ID of TI module.

A: The customer does not need further certification (meaning a filing to FCC)

Warning: The testing for EMC (and electrical safety if applicable) must be performed on the final
product. These test results are not filed with FCC but are kept by the manufacturer of the final product.

e Q:Is the CC3000 TI regulatory certification eliminating the customer to recertify it? Is there any test that

the customer needs to apply on top of TI certification to the end product?

A: Yes. There is no requirement to re-certify the final product as long as the final product is using the TI

radio module within the constraints of the FCC grant

Meaning, there is no co-location with other radios and the radio antenna is separated from the user by a

minimum distance of 20 cm.

* Q:What is the antenna limitation of this certification- is it attached to a specific antenna type or gain?

A: The existing certificate includes the chip antenna. If a different chip antenna is used it must have the
same gain or less.The “specific type” means a chip antenna in this case but does not mean the chip

antenna has to be from the same manufacturer.

The antenna used and recommended is p/m: AT8010-E2R9HAA is Johanson p/n:
2500AT44M0400 and is featured and stocked on Digikey !

¢ Q: The CC3000 was certified with chip antenna. Can the customer use external dipole antenna with the

same peak gain and reuse the T1I certification?

A: If the customer wishes to use an external dipole antenna they could still re-use the TI certification but
would be required to do a Class II modification filing with the antenna(s) that they would like to add to
the certification.

This filing can be done by TI or TI could give their customer permission to do a Change of ID which

would create another grant that the customer could modify on their own

e Q: If the thickness of the antenna trace changes, will this affect the FCC certification

A: No, it will not, as long as the antenna is presented with 50 Ohm as impedance



http://processors.wiki.ti.com/index.php?title=File:FCC_ETSI_countries.png
http://www.digikey.com/product-search/en?x=13&y=15&lang=en&site=us&KeyWords=2500AT44M0400
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License

THE WORK (AS DEFINED BELOW) IS PROVIDED UNDER THE TERMS OF THIS CREATIVE COMMONS PUBLIC LICENSE ("CCPL" OR "LICENSE"). THE WORK IS PROTECTED BY COPYRIGHT AND/OR OTHER
APPLICABLE LAW. ANY USE OF THE WORK OTHER THAN AS AUTHORIZED UNDER THIS LICENSE OR COPYRIGHT LAW IS PROHIBITED.

BY EXERCISING ANY RIGHTS TO THE WORK PROVIDED HERE, YOU ACCEPT AND AGREE TO BE BOUND BY THE TERMS OF THIS LICENSE. TO THE EXTENT THIS LICENSE MAY BE CONSIDERED TO BE
A CONTRACT, THE LICENSOR GRANTS YOU THE RIGHTS CONTAINED HERE IN CONSIDERATION OF YOUR ACCEPTANCE OF SUCH TERMS AND CONDITIONS.

License
1. Definitions

a.  "Adaptation" means a work based upon the Work, or upon the Work and other pre-existing works, such as a translation, adaptation, derivative work, arrangement of music or other alterations of a literary or artistic work, or
phonogram or performance and includes cinematographic adaptations or any other form in which the Work may be recast, transformed, or adapted including in any form recognizably derived from the original, except that a work
that constitutes a Collection will not be considered an Adaptation for the purpose of this License. For the avoidance of doubt, where the Work is a musical work, performance or phonogram, the synchronization of the Work in
timed-relation with a moving image ("synching") will be considered an Adaptation for the purpose of this License.

b. "Collection” means a collection of literary or artistic works, such as encyclopedias and anthologies, or performances, phonograms or broadcasts, or other works or subject matter other than works listed in Section 1(f) below,

which, by reason of the selection and arrangement of their contents, constitute intellectual creations, in which the Work is included in its entirety in unmodified form along with one or more other contributions, each constituting

separate and independent works in themselves, which together are assembled into a collective whole. A work that constitutes a Collection will not be considered an Adaptation (as defined below) for the purposes of this License.

"Creative Commons Compatible License" means a license that is listed at http:// creativecommons. org/ compatiblelicenses that has been approved by Creative Commons as being essentially equivalent to this License,

including, at a minimum, because that license: (i) contains terms that have the same purpose, meaning and effect as the License Elements of this License; and, (ii) explicitly permits the relicensing of adaptations of works made

available under that license under this License or a Creative Commons jurisdiction license with the same License Elements as this License.

"Distribute” means to make available to the public the original and copies of the Work or Adaptation, as appropriate, through sale or other transfer of ownership.

"License Elements" means the following high-level license attributes as selected by Licensor and indicated in the title of this License: Attribution, ShareAlike.

"Licensor" means the individual, individuals, entity or entities that offer(s) the Work under the terms of this License.

"Original Author" means, in the case of a literary or artistic work, the individual, individuals, entity or entities who created the Work or if no individual or entity can be identified, the publisher; and in addition (i) in the case of a

performance the actors, singers, musicians, dancers, and other persons who act, sing, deliver, declaim, play in, interpret or otherwise perform literary or artistic works or expressions of folklore: (ii) in the case of a phonogram the

pmduccr being the person or legal entity who first fixes the sounds of a performance or other sounds; and, (iii) in lhc case of broadcasts, the organization that transmits the broadcast.

h. "Work" means the literary and/or artistic work offered under the terms of this License i ing without any in the ]llerary. scientific and artistic domain, whatever may be the mode or form of its expression
including digital form, such as a book, pamphlet and other writing; a lecture, address, sermon or other work of the same nature; a dramatic or dramatico-musical work; a choreographic work or entertainment in dumb show; a
musical composition with or without words; a cinematographic work to which are ilated works by a process to 1 a work of drawing, painting, architecture, sculpture, engraving or
lithography; a photographic work to which are works expressed by a process anal s to photography; a work of applied art; an illustration, map, plan, sketch or three-dimensional work relative to geograpl

s protected as a copyrightable work: or a work performed by a variety or circus performer to the extent i

g

e e

y,

is not

topography, architecture or science; a performance; a broadcast; a phonogram; a mmpll.mnn of data to the extent it
otherwise considered a literary or artistic work.

i. "You" means an individual or entity exercising rights under this License who has not previously violated the terms of this License with respect to the Work, or who has received express permission from the Licensor to exercise
rights under this License despite a previous vlolauon

i "Publicly Perform" means to perform public recitations of the Work and to communicate to the public those public recitations, by any means or process, including by wire or wireless means or public digital performances; to
make available to the public Works in such a way that members of the public may access these Works from a place and at a place individually chosen by them; to perform the Work to the public by any means or process and the
communication to the public of the performances of the Work, including by public digital performance; to broadcast and rebroadcast the Work by any means including signs, sounds or images.

k. "Reproduce” means to make copies of the Work by any means including without limitation by sound or visual recordings and the right of fixation and reproducing fixations of the Work, including storage of a protected
performance or phonogram in digital form or other electronic medium.

2. Fair Dealing Rights

Nothing in this License is intended to reduce, limit, or restrict any uses free from copyright or rights arising from limitations or exceptions that are provided for in ion with the copyright ion under copyright law or other
applicable laws.

3. License Grant

Subject to the terms and conditions of this License, Licensor hereby grants You a worldwide, royalty-free, non-exclusive, perpetual (for the duration of the applicable copyright) license to exercise the rights in the Work as stated
below:

a.  to Reproduce the Work, to incorporate the Work into one or more Collections, and to Reproduce the Work as incorporated in the Collections;

b.  to create and Reproduce Adaptations provided that any such Adaptation, including any translation in any medium, takes reasonable steps to clearly label, demarcate or otherwise identify that changes were made to the original
Work. For example, a translation could be marked "The original work was translated from English to Spanish," or a modification could indicate "The original work has been modified.";

c.  to Distribute and Publicly Perform the Work including as incorporated in Collections; and,

d. to Distribute and Publicly Perform Adaptations.

e.  For the avoidance of doubt:

i Non-waivable Compulsory License Schemes. In those jurisdictions in which the right to collect royalties through any statutory or compulsory licensing scheme cannot be waived, the Licensor reserves the exclusive right
to collect such royalties for any exercise by You of the rights granted under this License;
ii. ~ Waivable Compulsory License Schemes. In those jurisdictions in which the right to collect royalties through any statutory or compulsory licensing scheme can be waived, the Licensor waives the exclusive right to collect
such royalties for any exercise by You of the rights granted under this License; and,
iii. ~ Voluntary License Schemes. The Licensor waives the right to collect royalties, whether individually or, in the event that the Licensor is a member of a collecting society that administers voluntary licensing schemes, via
that society, from any exercise by You of the rights granted under this License.
The above rights may be exercised in all media and formats whether now known or hereafter devised. The above rights include the right to make such modifications as are technically necessary to exercise the rights in other media and
formats. Subject to Section 8(f), all rights not expressly granted by Licensor are hereby reserved.

4. Restrictions
The license granted in Section 3 above is expressly made subject to and limited by the following restrictions:

a. You may Distribute or Publicly Perform the Work only under the terms of this License. You must include a copy of, or the Uniform Resource Identifier (URI) for, this License with every copy of the Work You Distribute or
Publicly Perform. You may not offer or impose any terms on the Work that restrict the terms of this License or the ability of the recipient of the Work to exercise the rights granted to that recipient under the terms of the License.
You may not sublicense the Work. You must keep intact all notices that refer to this License and to the disclaimer of warranties with every copy of the Work You Distribute or Publicly Perform. When You Distribute or Publicly
Perform the Work, You may not impose any effective technological measures on the Work that restrict the ability of a recipient of the Work from You to exercise the rights granted to that recipient under the terms of the License.
This Section 4(a) applies to the Work as incorporated in a Collection, but this does not require the Collection apart from the Work itself to be made subject to the terms of this License. If You create a Collection, upon notice from
any Licensor You must, to the extent practicable, remove from the Collection any credit as required by Section 4(c), as requested. If You create an Adaptation, upon notice from any Licensor You must, to the extent practicable,
remove from the Adaptation any credit as required by Section 4(c), as requested.

b.  You may Distribute or Publicly Perform an Adaptation only under the terms i) this License; (ii) a later version of this License with the same License Elements as this License; (iii) a Creative Commons jurisdiction license
(either this or a later license version) that contains the same License Elements as this License (e.g., Attribution-ShareAlike 3.0 US)); (iv) a Creative Commons Compatible License. If you license the Adaptation under one of the
licenses mentioned in (iv), you must comply with the terms of that license. If you license the Adaptation under the terms of any of the licenses mentioned in (i), (ii) or (iii) (the "Applicable License"), you must comply with the
terms of the Applicable License generally and the following provisions: (I) You must include a copy of, or the URI for, the Applicable License with every copy of each Adaptation You Distribute or Publicly Perform; (II) You
may not offer or impose any terms on the Adaptation that restrict the terms of the Applicable License or the ability of the recipient of the Adaptation to exercise the rights granted to that recipient under the terms of the Applicable
License; (III) You must keep intact all notices that refer to the Applicable License and to the disclaimer of warranties with every copy of the Work as included in the Adaptation You Distribute or Publicly Perform; (IV) when
You Distribute or Publicly Perform the Adaptation, You may not impose any effective technological measures on the Adaptation that restrict the ability of a recipient of the Adaptation from You to exercise the rights granted to
that recipient under the terms of the Applicable License. This Section 4(b) applies to the Adaptation as incorporated in a Collection, but this does not require the Collection apart from the Adaptation itself to be made subject to
the terms of the Applicable License.

c. If You Distribute, or Publicly Perform the Work or any Adaptations or Collections, You must, unless a request has been made pursuant to Section 4(a), keep intact all copyright notices for the Work and provide, reasonable to the
medium or means You are utilizing: (i) the name of the Original Author (or pseudonym, if applicable) if supplied, and/or if the Original Author and/or Licensor designate another party or parties (e.g., a sponsor institute,
publishing entity, journal) for attribution ("Attribution Parties") in Licensor's copyright notice, terms of service or by other reasonable means, the name of such party or parties; (ii) the title of the Work if supplied; (iii) to the
extent reasonably practicable, the URI, if any, that Licensor specifies to be associated with the Work, unless such URI does not refer to the copyright notice or licensing information for the Work; and (iv) , consistent with
Ssection 3(b), in the case of an Adaptation, a credit identifying the use of the Work in the Adaptation (¢.g., "French translation of the Work by Original Author," or "Screenplay based on original Work by Original Author"). The
credit required by this Section 4(c) may be implemented in any reasonable manner; provided, however, that in the case of a Adaptation or Collection, at a minimum such credit will appear, if a credit for all contributing authors of
the Adaptation or Collection appears, then as part of these credits and in a manner at least as prominent as the credits for the other contributing authors. For the avoidance of doubt, You may only use the credit required by this
Section for the purpose of attribution in the manner set out above and, by exercising Your rights under this License, You may not lmpllcnly or explicitly assert or imply any connection with, sponsorship or endorsement by the
Original Author, Licensor and/or Attribution Parties, as appropriate, of You or Your use of the Work, without the separate, express prior written permission of the Original Author, Licensor and/or Attribution Parties.

d.  Except as otherwise agreed in writing by the Licensor or as may be otherwise permitted by applicable law, if You Reproduce, Distribute or Publicly Perform the Work either by itself or as part of any Adaptations or Collections,
You must not distort, mutilate, modify or take other derogatory action in relation to the Work which would be prejudicial to the Original Author's honor or reputation. Licensor agrees that in those jurisdictions (e.g. Japan), in
which any exercise of the right granted in Section 3(b) of this License (the right to make Adaptations) would be deemed to be a distortion, mutilation, modification or other derogatory action prejudicial to the Original Author's
honor and reputation, the Licensor will waive or not assert, as appropriate, this Section, to the fullest extent permitted by the applicable national law, to enable You to reasonably exercise Your right under Section 3(b) of this
License (right to make Adaptations) but not otherwise.

5. Representations, Warranties and Disclaimer

UNLESS OTHERWISE MUTUALLY AGREED TO BY THE PARTIES IN WRITING, LICENSOR OFFERS THE WORK AS-IS AND MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY KIND CONCERNING
THE WORK, EXPRESS, IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF TITLE, MERCHANTIBILITY, FITNESS FOR A PARTICULAR PURPOSE,
NONINFRINGEMENT, OR THE ABSENCE OF LATENT OR OTHER DEFECTS, ACCURACY, OR THE PRESENCE OF ABSENCE OF ERRORS, WHETHER OR NOT DISCOVERABLE. SOME JURISDICTIONS DO NOT
ALLOW THE EXCLUSION OF IMPLIED WARRANTIES, SO SUCH EXCLUSION MAY NOT APPLY TO YOU.

6. Limitation on Liability
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License

EXCEPT TO THE EXTENT REQUIRED BY APPLICABLE LAW, IN NO EVENT WILL LICENSOR BE LIABLE TO YOU ON ANY LEGAL THEORY FOR ANY SPECIAL, INCIDENTAL, CONSEQUENTIAL, PUNITIVE
OR EXEMPLARY DAMAGES ARISING OUT OF THIS LICENSE OR THE USE OF THE WORK, EVEN IF LICENSOR HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
7. Termination

a.  This License and the rights granted hereunder will terminate automatically upon any breach by You of the terms of this License. Individuals or entities who have received Adaptations or Collections from You under this License,
however, will not have their licenses terminated provided such individuals or entities remain in full compliance with those licenses. Sections 1,2, 5, 6, 7, and 8 will survive any termination of this License.

b.  Subject to the above terms and conditions, the license granted here is perpetual (for the duration of the applicable copyright in the Work). Notwnhxmndmg the above, Licensor reserves the right to release the Work under different
license terms or to stop distributing the Work at any time; provided, however that any such election will not serve to withdraw this License (or any other license that has been, or is required to be, granted under the terms of this
License), and this License will continue in full force and effect unless terminated as stated above.

8. Miscellaneous

Each time You Distribute or Publicly Perform the Work or a Collection, the Licensor offers to the recipient a license to the Work on the same terms and conditions as the license granted to You under this License.

a.

b.  Each time You Distribute or Publicly Perform an Adaptation, Licensor offers to the recipient a license to the original Work on the same terms and conditions as the license granted to You under this License.

c. If any provision of this License is invalid or unenforceable under applicable law, it shall not affect the validity or enforceability of the remainder of the terms of this License, and without further action by the parties to this
agreement, such provision shall be reformed to the minimum extent necessary to make such provision valid and enforceable.

d. No term or provision of this License shall be deemed waived and no breach consented to unless such waiver or consent shall be in writing and clgnud by the party to be charged with such waiver or consent.

e. This License constitutes the entire agreement between the parties with respect to the Work licensed here. There are no with respect to the Work not specified here. Licensor shall not
be bound by any additional provisions that may appear in any communication from You. This License may not be modified without the mutual wrmen agreement of the Licensor and You.

f. The rights granted under, and the subject matter referenced, in this License were drafted utilizing the terminology of the Berne Convention for the Protection of Literary and Artistic Works (as amended on September 28, 1979),

the Rome Convention of 1961, the WIPO Copyright Treaty of 1996, the WIPO Performances and Phonograms Treaty of 1996 and the ‘Universal Copyright Convention (as revised on July 24, 1971). These rights and subject
matter take effect in the relevant jurisdiction in which the License terms are sought to be enforced according to the cor of the i ion of those treaty provisions in the applicable national law. If the
standard suite of rights granted under applicable copyright law includes additional rights not granted under this License, such addmoml nghls are deemed to be included in the License; this License is not intended to restrict the
license of any rights under applicable law.




IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com
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Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical
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