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| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/609,260 09/21/2021 11128027 07610-PO002A 1148
136531 7590 09/01/2021

The Roy Gross Law Firm, LLC

50 Washington Street, Suite 737/745
Suite 737/745

Norwalk, CT 06854

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

PROMAR TEXTIL INDUSTRIES S.R.L., Brasov, ROMANIA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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Doc Code: IFEE

Document Description: Issue Fee Payment (PTO-85B)

PTOL/85B-EFS

Issue Fee Transmittal Form

Application Number Filing Date

First Named Inventor

Atty. Docket No. Confirmation No.

16609260 29-Oct-2019

Aurelian MORARU

07610-P0002A 1148

TITLE OF INVENTION :

RFID TAG FOR HARSH ENVIRONMENT INDUCTIVELY COUPLED IN DOUBLE LOOP

Entity Status Application Type ArtUnit |Class - Subclass EXAMINER
U.S. National Stage under 35
Small USC 371 2648 041100
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$600 $0 $600 21-Sep-2021 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address:

136531
The Roy Gross Law Firm, LLC

50 Washington Street, Suite 737/745
Suite 737/745

Norwalk CT 06854

UNITED STATES

2034230235

Current Indicated Fee Address:

paralegal@rgrosslaw.com
g ) =

[

Change of correspondence address requested, system
generated AIA/122-EFS form attached

0

Fee Address indication requested, system generated SB/47-EFS
form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.

Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

(37 CFR 1.29(d)), and make the applicable certification online.

WEB IFEE 1.0

Page 2 of 404

Applicant asserting small entity status. See 37 CFR 1.27.

Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status.

Applicant changing to regular undiscounted fee status.
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.

If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis



Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

[ I authorize USPTO to apply my previously paid issue fee to the

Issue Fee
|Z| current fees due

The Director is hereby authorized to apply my previously paid
[] Publication Fee [] issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

If in addition to the payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any def%%g% or credit any
overpayment, to Deposit Account Number

X The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

[] Advance Order - # of copies

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

1. The Roy Gross Law Firm, LLC

2. Roy Gross

5.Assignee Name(s) and Residence Data To Be Printed

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

Name City State Country Category

PROMAR TEXTIL INDUSTRIES S.R.L. BRASOV ROMANIA other

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted
power of attorney in this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB on the date indicated below.

Signature /Roy D. Gross/ Date 08-17-2021
Name Roy D. Gross Registration Number 63524
WEB IFEE 1.0
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Electronic Patent Application Fee Transmittal

Application Number:

16609260

Filing Date:

29-Oct-2019

Title of Invention:

RFID TAG FOR HARSH ENVIRONMENT INDUCTIVELY COUPLED IN DOUBLE

LOOP

First Named Inventor/Applicant Name:

Aurelian MORARU

Filer:

Roy D. Gross

Attorney Docket Number:

07610-P0002A

Filed as Small Entity

Filing Fees for U.S. National Stage under 35 USC 371

Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
UTILITY APPL ISSUE FEE 2501 1 600 600
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 600
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Electronic Acknowledgement Receipt

EFS ID: 43526469
Application Number: 16609260
International Application Number:
Confirmation Number: 1148

Title of Invention:

RFID TAG FOR HARSH ENVIRONMENT INDUCTIVELY COUPLED IN DOUBLE
LOOP

First Named Inventor/Applicant Name:

Aurelian MORARU

Customer Number:

136531

Filer:

Roy D. Gross

Filer Authorized By:

Attorney Docket Number: 07610-P0002A
Receipt Date: 17-AUG-2021
Filing Date: 29-0CT-2019
Time Stamp: 10:42:43

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $600

RAM confirmation Number E20218GA42390057

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
62672
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
a12df71120596bd47b12badc8478ef9c85a
52f3d
Warnings:
Information:
39918
2 Fee Worksheet (SB06) fee-info.pdf no 2
964cd3245cde9dc9a2091e8411510fadeb
ad7a9
Warnings:
Information:
Total Files Size (in bytes){ 102590

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
16/609,260 10/29/2019 2648 790 07610-P0002A 5 1
CONFIRMATION NO. 1148
136531 CORRECTED FILING RECEIPT

50 Washlngion Sireet, Sulta 7377745 00000

Suite 737/745
Norwalk, CT 06854

Date Mailed: 08/04/2021

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Aurelian MORARU, Brasov, ROMANIA;
Corneliu URSACHI, Brasov, ROMANIA;
Applicant(s)
PROMAR TEXTIL INDUSTRIES S.R.L., Brasov, ROMANIA;

Power of Attorney: The patent practitioners associated with Customer Number 136531

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/R0O2017/000023 12/19/2017

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
ROMANIA A 2017 00388 06/16/2017

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 11/26/2019
page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/609,260

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

RFID TAG FOR HARSH ENVIRONMENT INDUCTIVELY COUPLED IN DOUBLE LOOP
Preliminary Class

455
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant

PROMAR TEXTIL INDUSTRIES S.R.L.

Application No. 16/609,260

Filing Date: 10-29-2019

Title of Application:

RFID TAG FOR HARSH ENVIRONMENT
INDUCTIVELY COUPLED IN DOUBLE LOOP

Confirmation No. 1148

Art Unit: 2648

Attorney Docket No.

07610-PO002A

Commissioner for Patents
Post Office Box 1450
Alexandria, VA 22313-1450

Dear Sirs:

Request for Corrected Filing Receipt

Applicant hereby requests a corrected filing receipt in response to the Notice to File

Corrected Application Papers filed concurrently herewith.

Applicant believes that there is no fee associated with filing this request. However, the

Commissioner is hereby authorized to charge any additional fees by this paper and during the

entire pendency of this Application to Deposit Account No. 50-6926.

July 30, 2021

Page 11 of 404

Respectfully submitted,

/Roy D. Gross /

Roy D. Gross, Registration No., 63,524
Attorney for Applicant(s)

THE ROY GROSS LAW FIRM, LLC

50 Washington Street, Suite 737/745
Norwalk, CT 06854

(203) 423-0235



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant PROMAR TEXTIL INDUSTRIES SR.L.

Application No. 16/609,260 Filing Date: 10-29-2019

Title of Application: RFID TAG FOR HARSH ENVIRONMENT
INDUCTIVELY COUPLED IN DOUBLE LOOP

Confirmation No. 1148 Art Unit: 2648

Attorney Docket No. 07610-PO002A

Commissioner for Patents
Post Office Box 1450
Alexandria, VA 22313-1450
RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS

Dear Sirs:

In Response to the Notice to File Corrected Application Papers dated June 28, 2021,

Applicant encloses the following documents in Reply:

e Updated Drawings (FIG 3)
e Request for Corrected Filing Receipt

The Applicant submits that no new matter has been added.

The Commissioner is hereby authorized to charge any additional fees by this paper and

during the entire pendency of this Application to Account No. 50-6926.
Respectfully submitted,

/Roy D. Gross/
July 30, 2021

Roy D. Gross, Registration No. 63,524
Attorney for Applicant

THE ROY GROSS LAW FIRM, LLC

50 WASHINGTON STREET, SUITE 737/745
Norwalk, CT 06854

(203) 423-0235
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Electronic Acknowledgement Receipt

EFS ID: 43382973
Application Number: 16609260
International Application Number:
Confirmation Number: 1148

Title of Invention:

LOOP

RFID TAG FOR HARSH ENVIRONMENT INDUCTIVELY COUPLED IN DOUBLE

First Named Inventor/Applicant Name:

Aurelian MORARU

Customer Number:

136531

Filer:

Roy D. Gross

Filer Authorized By:

Attorney Docket Number: 07610-P0002A
Receipt Date: 30-JUL-2021
Filing Date: 29-0CT-2019
Time Stamp: 12:09:24

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
190605
Drawings-only black and white line 07610-P0002A-drawing-fig-3.
1 - no 1
drawmgs pdf 013a394bel

a9d19

Warnings:
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Information:

78252
2 Request for Corrected Filing Receipt 07610-PO002A-Request-Corr- no 1
Filing-Receipt-Title.pdf
76b97996407e309c7ac021765{78887a275
500c1
Warnings:
Information:
78882
Applicant Response to Pre-Exam 0761'0—P0002A—Re'5po.nse—
3 e . Notice-Corr-Application- no 1
Formalities Notice
Papers.pdf f2d9b94b493e726§|23:;30739dedeBb}bl
Warnings:
Information:
Total Files Size (in bytes)1 347739

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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REPLACEMENT SHEET

WO 2018/231083 PCT/R02017/000023

Drawings
Fig. 1.

Fig. 2.

Fig. 3.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE

United States Patent und Teademurk Oftice

Aldress CONIMISSTONER FOR PATENTS
o
NMeaandre
Wawa

I APPLICATION NO. FILING DATE FIRS T NAMED INVENTOR ] VITORNEY DOCKET NO - | CONFIRMATION NO
16-609.260) 10:20 2019 Aurclisn MORARU 076 10-10002.A 148
136331 o0 (w(,:x 2021 l EANANINER
I'he Roy Gross Law Firm. LLC
50 Washington Strect, Suite 737 743 GONZALES APRIEGUZALAN
Suite 737/743
Norwalk. CT 068354 [ ART U NI , PAPER NUMBER
RITE BN
[ MAIL DATE I DELIVERY MODE
06/28 2021 PAPER

Please find below and/or attached an Office communication concerning this application or procceding.

The time period for reply. it any, is set in the atached communication.

PTOL-90A (Rev. 04 0™y

Page 16 of 404




UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Application No. : 16609260
Applicant : Moraru
Filing Date : 10/29/2019
Date Mailed : 06/28/2021

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The informalities requiring correction are indicated in the attachment(s). If the informality pertains to the
abstract, specification (including claims) or drawings, the informality must be corrected with an
amendment in compliance with 37 CFR 1.121 (or, if the application is a reissue application, 37 CFR
1.173). Such an amendment may be filed after payment of the issue fee if limited to correction of
informalities noted herein. See Waiver of 37 CFR 1.312 for Documents Required by the Office of Patent
Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). In addition, if the informality is not
corrected until after payment of the issue fee, for purposes of 35 U.S.C. 154(b)(1)(iv), “all outstanding
requirements” will be considered to have been satisfied when the informality has been corrected. A
failure to respond within the above-identified time period will result in the application being
ABANDONED.

See attachment(s).

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450".

/Naran Hem/

Publication Branch

Office of Data Management
(571) 272-4200
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Application No._16609260 Drawings filed: 10/29/2019
IDENTIFICATION OF DRAWING DEFICIENCIES

There is a hole or the image thereof within the illustration. FIG(s)

The illustration is penetrated or traversed by a solid or broken line that is not intended to be part of the
drawing, such as a dark line caused by a flaw in the copying process. FIG(s)

An ink stamp or the image thereof obscures part of the illustration. FIG(s)

The drawing is marred by black smudges, obliterations, or fax/copier marks (for example, speckles or dots
in a substantial portion of the drawing). FIG(s)

Figure numbers are duplicated or missing. FIG(s)
Drawing sheet or figure is missing. FIG(s)

Numbers, letters, or reference characters in the drawing have been crossed out or are illegibly handwritten.
FIG(s)

The character of the lines, numbers, and letters is poor. FIG(s)

The drawing's background shows that the original drawing was made on graph paper or other paper with a
pattern or decoration. FIG(s)

The FIG. number label is placed in a location that causes the drawing to be read upside down. FIG(s)

U0 oU oot o ob

Data, a reference number, or part of the drawing is truncated or missing, or a lead line has no reference
number. FIG(s)

The drawing and/or the FIG. label contain(s) foreign language. FIG(s) 3

This utility application contains a photograph of a view that is capable of being illustrated as a line drawing.
FIG(s)

A petition under 37 CFR 1.84(a)(2) to accept color drawings has been granted, but the brief description of
the drawings in the specification does not contain (or has not been amended to contain) the paragraph
required by 37 CFR 1.84(a)(2)(iii).

This reissue application contains added and/or amended drawings that are not labeled as “New” or
“Amended” or “Canceled” as required by 37 CFR 1.173(b)(3). FIG(s)

This Design reissue application contains a drawing that is labeled as “Canceled” but is not surrounded by
brackets, or a drawing that is surrounded by brackets but is not labeled as “Canceled.” See 37 CFR
1.173(b)(3). FIG(s)

OTHER:

I I B e B e B N

COMMENTS:
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
136531 7590 06/21/2021
The Roy Gross Law Firm, LLC GONZALES, APRIL GUZMAN
50 Washington Street, Suite 737/745
Suite 737/745 | ART UNIT PAPER NUMBER |
Norwalk, CT 06854 2648
DATE MAILED: 06/21/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/609,260 10/29/2019 Aurelian MORARU 07610-PO002A 1148

TITLE OF INVENTION: RFID TAG FOR HARSH ENVIRONMENT INDUCTIVELY COUPLED IN DOUBLE LOOP

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $600 $0.00 $0.00 $600 09/21/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

136531 7590 06/21/2021 Certificate of Mailing or Transmission
The Roy Gross Law Firm. LLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
. o States Postal Service with sufficient postage for first class mail in an envelope
50 Washington Street, Suite 737/745 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 737/745 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Norwalk CT 06854 (Typed or printed name)
(Signature)
(Date)l
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/609,260 10/29/2019 Aurelian MORARU 07610-PO002A 1148
TITLE OF INVENTION: RFID TAG FOR HARSH ENVIRONMENT INDUCTIVELY COUPLED IN DOUBLE LOOP
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 09/21/2021

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
GONZALES, APRIL GUZMAN 2648 455-041100
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of upto 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity (] Government

4a. Fees submitted: [MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/609,260 10/29/2019 Aurelian MORARU 07610-PO002A 1148
| EXAMINER |
136531 7590 06/21/2021
The Roy Gross Law Firm, LLC GONZALES, APRIL GUZMAN
50 Washington Street, Suite 737/745
Suite 737/745 | ART UNIT PAPER NUMBER |
Norwalk, CT 06854 2648

DATE MAILED: 06/21/2021

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5§ U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
16/609,260 MORARU et al.

Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
APRIL G GONZALES 2648 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1.4) This communication is responsive to 03/17/2021.

[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.¥ The allowed claim(s) is/are 1-6 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) Al b) (JSome  *c) [J None of the:
1. [0 Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(3O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front {not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.} Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/APRIL G GONZALES/
Primary Examiner, Art Unit 2648

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210617
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Application/Control Number: 16/609,260 Page 2
Art Unit: 2648

DETAILED ACTION
Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AIA.

Response to Arguments
Applicant’s arguments, see Applicant Arguments/Remarks, filed 03/17/2021, with
respect to claims 1-6 have been fully considered and are persuasive. The rejection of
claims 1-6 has been withdrawn.
However, upon further search and consideration in light of Applicant
Arguments/Remarks, claims 1-6 are now considered novel and non-obvious over the

prior art and therefore claims 1-6 are allowed.

EXAMINER’'S AMENDMENT

An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

The application has been amended as follows:

1. An RFID tag (1) for use in harsh environments comprising;

an UHF-SHF antenna (2) made from a continuous electroconductive textile

thread, electrically insulated, embroidered on textile substrate,
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Application/Control Number: 16/609,260 Page 3
Art Unit: 2648

an RFID transponder (3), and

a substrate of textile material (4) on which the RFID transponder (3) and
the UHF-SHF antenna (2) are placed, the whole assembly being sealed by hot-dipping
of a second textile substrate,

wherein the UHF-SHF antenna (2) has a central zone formed by a double
loop (5) by which it inductively couples with the encapsulated RFID transponder (3),
wherein the double eertrat loop (5) does not have electrical contacts at #e intersection
points (A and B).

3. The RFID tag (1) of claim 1, wherein the UHF-SHF antenna (2) does not show
electrical contacts in the crossing points (C and D) in the construction of the simple
loops located at the extremities.

4. The RFID tag (1) of claim 1, wherein the UHF-SHF antenna (2) is made by
continuous embroidering of the electroconductive textile thread in the form of two open
loops disposed in a upper plane in relation to a the longitudinal direction and two open
loops disposed in a lower plane in relation to the same longitudinal direction.

5. The RFID tag (1) of claim 4, wherein, in the central area, an ke upper plane
loop (P) has a smaller diameter than a the loop (Q) from the lower plane, the
transponder (3) being fixed and centered on the loop (P) in the upper plane, and the
loop (Q) from the lower plane will overlap the loop (P) from the upper plane by bending
over said longitudinal direction, so that the double loop (5) is created having the

transponder (2) inside it.
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Application/Control Number: 16/609,260 Page 4
Art Unit: 2648

Allowable Subject Matter

Claims 1-6 are allowed.

The Applicant's reply make evident the reasons for allowance. Specifically, the
substance of Applicant’s remarks filed on 03/17/2021 are persuasive, as such the

reasons for allowance are on record and no further statement is deemed necessary.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “"Comments on

Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to APRIL GUZMAN GONZALES whose telephone number is
(571)270-1101. The examiner can normally be reached on Monday - Friday 8:00 am to
4:00 pm EST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.
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Application/Control Number: 16/609,260 Page 5
Art Unit: 2648

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Wesley L. Kim can be reached on (571) 272-7867. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

/APRIL G GONZALES/
Primary Examiner, Art Unit 2648
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Application/Control No.

Applicant(s)/Patent Under

16/609,260 Reexamination
, i MORARU et al.
Notice of References Cited Examiner AL UK
APRIL G GONZALES 2648 Page 1 of 2

U.S. PATENT DOCUMENTS

Coumzogggg_ec:nl:lbiTEi:L Code MI\E)I» ?}?{YY Name CPC Classification US Classification
A | US-20070095926-A1 05-2007 Zhu; Shengbo G06K19/07756 235/492
B | US-7432816-B1 10-2008 Ku; Joseph G06K19/0723 340/572.1
C | Us-8910878-B2 12-2014 Fan; Chen-Jyh GO06K19/07794 235/492
D | US-8334758-B2 12-2012 Baruco; Sam HO01Q1/32 340/12.5
E | US-20150028107-A1 01-2015 Fischer; Jorg H04B5/0081 235/488
F | US-20160048751-A1 02-2016 IMBRUGLIO; Richard G06K19/07754 235/492
G | US-20140246503-A1 09-2014 Hofer; Guenter H01Q1/38 235/492
H | US-20100177008-A1 07-2010 Bohn; Martin G06K19/07749 343/878
I | US-20090079574-A1 03-2009 Oroku; Noriyuki G06K19/07749 340/572.7
J | US-8035522-B2 10-2011 Oroku; Noriyuki G06K19/07749 340/572.7
K | US-8638193-B2 01-2014 Margalef; Aurelie H01Q9/0421 340/10.1
L | US-8120484-B2 02-2012 Chisholm; Brian J. G06K19/07798 340/572.1
M | US-20100245182-A1 09-2010 Vicard; Dominique HO01L24/82 343/702
FOREIGN PATENT DOCUMENTS
Coumzog:gg?ﬁjn’:lbf:_]?i:; Code MIVID» ?}?{YY Country Name CPC Classification
N
O
P
Q
R
S]
T
NON-PATENT DOCUMENTS
Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\
W
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20210617
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Notice of References Cited

Application/Control No.

Applicant(s)/Patent Under

16/609,260 Reexamination
MORARU et al.
Examiner Art Unit
APRIL G GONZALES 2648 Page 2 of 2

U.S. PATENT DOCUMENTS

* Coumzoggggfaﬁ:r?bf:}z:; Code MIVEI)- ?}?{YY Name CPC Classification US Classification
* | A | US-20100051699-A1 03-2010 Speich; Francisco G06K19/07749 235/492
* B | US-20090321531-A1 12-2009 Speich; Francisco G06K19/07749 235/492
* [ ¢ | Us-20070063895-A1 03-2007 AUGUST; Jason H01Q7/06 342/359

D

E

F

G

H

|

J

K

L

M

FOREIGN PATENT DOCUMENTS

* Countzog:gg?l\:]:n’:lbfrr-]?i:rci Code MIVID» ?}?{YY Country Name CPC Classification

N

O

P

Q

R

S]

T

NON-PATENT DOCUMENTS

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

u

\

W

X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Nofes 16/609.260 MORARU et al.
I

APRIL G GONZALES 2648
CPC - Searched*
Symbol Date Examiner
H04B5/0062 03/27/2020 agg
H04B5/0068 03/27/2020 agg
H04B5/0081 03/27/2020 agg
H01Q7/00 03/27/2020 agg
H01Q1/40 03/27/2020 agg
H01Q1/2225 03/27/2020 agg
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
455 411 03/27/2020 agg

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of
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Main Concept Text

An RFID tag (1) for use in harsh environments comprising, an UHF-SHF antenna (2) made from a continuous
electroconductive textile thread, electrically insulated, embroidered on textile substrate, an RFID transponder (3), and a
substrate of textile material (4) on which the RFID transponder (3) and the UHF-SHF antenna (2) are placed, the whole
assembly being sealed by hot-dipping of a second textile substrate, wherein the UHF-SHF antenna (2) has a central zone
formed by a double loop (5) by which it inductively couples with the encapsulated RFID transponder (3), wherein the
double central loop (5) does not have electrical contacts at the intersection points (A and B).
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant

PROMAR TEXTIL INDUSTRIES S.R.L.

Application No. 16/609,260

Filing Date: 10-29-2019

Examiner

GONZALES, APRIL GUZMAN

Title of Application:

RFID TAG FOR HARSH ENVIRONMENT
INDUCTIVELY COUPLED IN DOUBLE LOOP

Confirmation No. 1148

Art Unit: 2648

Attorney Docket No.

07610-PO002A

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND RESPONSE TO OFFICE ACTION

Dear Examiner GONZALES:

This Amendment and Response is filed in response to the Office Action dated December
23, 2020 issued by the United States Patent and Trademark Office in connection with the above-
identified Application. A Response to the Office Action is due March 23,2021. Accordingly, this

Amendment is being timely filed.

Remarks/Arguments begin on page 2 of this paper.

No fees are believed to be due with this response made herein. Should any fees be required,

however, please charge such fees to Deposit Account 50-6926.
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REMARKS

The present response is intended to be fully responsive to all points of objection and/or
rejection raised by the Examiner and is believed to place the application in condition for allowance.
Applicant asserts that the present invention is new, non-obvious and useful. Favorable

reconsideration and allowance of the application is respectfully requested.

STATUS OF CLAIMS

No claims have been amended. Claims 1-6 as filed with the response from 06-30-2020.

RESPONSE TO CLAIMS REJECTIONS
35 U.S.C. §103 Rejections

In the last Office Action, claims 1-6 are rejected under 35 U.S.C. §103, as being obvious
in view of Speich (US 2010/0051699 A1 herein Speich) and further in view of Vicard et al. (US
2010/0245182 A1 herein Vicard).

Applicant respectfully request reconsideration of the rejection in view of the content of the

independent claim and the following remarks.

As a ground of discussion, the Applicant reiterates the content of the independent Claim 1,

filed at 06-30-2020:
An RFID tag (1) for use in harsh environments comprising:

an UHF-SHF antenna (2) made from a continuous electroconductive textile thread,

electrically insulated, embroidered on textile substrate,
an RFID transponder (3), and

a substrate of textile material (4) on which the RFID transponder (3) and the UHF-SHF
antenna (2) are placed, the whole assembly being sealed by hot-dipping of a second textile

substrate,
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wherein the UHF-SHF antenna (2) has a central zone formed by a double loop (5) by
which it inductively couples with the encapsulated RFID transponder (3), wherein the central

loop (5) does not have electrical contacts at the intersection points (A and B).

Speich

As mentioned by the Office Action and as disclosed in the paragraphs/figure indicated (e.g.
[0023]-[0024] and Figure 4), Speich explicitly states that “the RFID chip 12b is arranged on an
auxiliary carrier 26 which also has a conductor loop 28 which essentially runs parallel to the
antenna loop 6b” (see [0023] lines 8-10) and furthermore “the conductor loop can overlap or
cross the antenna loop at least twice and at least partially runs parallel to the antenna loop at a

distance from the latter” (see [0024]).

Applicant respectfully submits that these statements clearly exclude the existence of an
antenna having a central zone formed by a double loop, according to his invention. In view of the
cited embodiment from the Speich’s document, there are two distinctive parts (loops) having a
completely different configuration comparing to Applicant’s invention, and definitively it is not
the antenna 6b which have the form of a double loop. The conductor loop 28, which can overlap
or cross the antenna loop at least twice and at least partially runs parallel to the antenna loop at a

distance from the latter, is not part of the antenna 6b. These differences can be simply derived from

the figures below:

Speich
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Furthermore, Applicant wishes to comment the features of the embodiment depicted in the
Figure 4 of the Speich’s document. Using a conductor loop 28 arranged on an auxiliary carrier 26
is not in favor of reducing the tag size and adds vulnerability to the tag used in harsh environment

and complicate the production process.

Applicant notes also that certainly none of the embodiments described and/or illustrated
either in the Speich’s document discloses an assembly [the RFID transponder (3) and the UHF-
SHF antenna (2)] sealed by hot-dipping of a second textile substrate.

Last but not least, the continuous electroconductive textile thread forming the UHF-SHF
antenna (2), according to invention, has intersection points (A, B), which is not the case with the

antenna shown in the Figure 4 from Speich’s document.

In conclusion, Applicant considers that the essential diferences mentioned above make the
independent claim 1 (as filed at 06-30-2020) not only a new solution in relation to Speich’s
document, but also a non-obvious one in relation to the state of the art cited during the examination

procedure.
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Applicant considers also that it is not straight forward how a person skill in art could modify
the Speich’s solution in view of Vicard in order to arrive to the claimed invention.
The dependent Claims 2-6 are to be considered allowable.

Accordingly, withdrawal of the rejections under 35 U.S.C. §103 is respectfully requested.

CONCLUSION

In view of the above, each of the presently pending claims is believed to be in an immediate
condition for allowance. Accordingly, the Examiner is respectfully requested to withdraw the

outstanding objections and rejections and pass this application to issue.

If there are any questions, the Examiner is invited to call Applicant’s representative, Roy
D. Gross, at (203) 423-0235, to resolve any remaining issues to expedite the allowance of this

application.

Respectfully submitted,

/Roy D. Gross/
March 17, 2021

Roy D. Gross, Registration No. 63,524
Attorney for Applicant

THE ROY GROSS LAW FIrRM, LL.C

50 WASHINGTON STREET, SUITE 737/745
Norwalk, CT 06854

(203) 423-0235
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Application/Control Number: 16/609,260 Page 2
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DETAILED ACTION
Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AIA.

Response to Arguments
Applicant’s arguments, see Response After Final, filed 11/20/2020, with respect
to the rejection(s) of claim(s) 1-6 have been fully considered and are persuasive.
Therefore, the rejection has been withdrawn. However, upon further consideration, a
new ground(s) of rejection is made in view of Speich (US 2010/0051699 A1 herein
Speich) and further in view of Vicard et al. (US 2010/0245182 A1l herein

Vicard).

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

The factual inquiries for establishing a background for determining obviousness
under 35 U.S.C. 103 are summarized as follows:

1. Determining the scope and contents of the prior art.
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2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating
obviousness or nonobviousness.

This application currently names joint inventors. In considering patentability of
the claims the examiner presumes that the subject matter of the various claims was
commonly owned as of the effective filing date of the claimed invention(s) absent any
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to
point out the inventor and effective filing dates of each claim that was not commonly
owned as of the effective filing date of the later invention in order for the examiner to
consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2)
prior art against the later invention.

Claims 1-6 are rejected under 35 U.S.C. 103 as being unpatentable over
Speich (US 2010/0051699 A1l herein Speich) and further in view of Vicard et al.
(US 2010/0245182 A1l herein Vicard).

Regarding claim 1, Speich teaches RFID tag (1) for use in harsh environments
(read as) comprising:

an UHF-SHF antenna (2) made from a continuous electroconductive textile
thread, electrically insulated, embroidered on textile substrate (read as RFID textile
label having a textile carrier 2 made of a woven fabric into which an open antenna 4 is

woven in) (Speich — Figure 4, [0003], [0011], and [0021]-[0023]);
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an RFID transponder (3) (read as RFID chip 12) (Speich — [0003], [0007], and
[0025]), and

a substrate of textile material (4) on which the RFID transponder (3) and the
UHF-SHF antenna (2) are placed (read as RFID textile label having a textile carrier 2
made of a woven fabric into which an open antenna 4 is woven in) (Speich — Figure 4,
[0003], [0011], and [0021]-[0023]),

wherein the UHF-SHF antenna (2) has a central zone formed by a double loop
(5) by which it inductively couples with the encapsulated RFID transponder (3),
wherein the central loop (5) does not have electrical contacts at the intersection points
(A and B) (read as the conductor loop can overlap or cross the antenna loop at least
twice and at least partially runs parallel to the antenna loop at a distance from the
latter) (Speich — Figure 4, [0023]).

However, Speich fails to teach the whole assembly being sealed by hot-dipping
of a second textile substrate.

In the related art, Vicard teaches the whole assembly being sealed by hot-
dipping of a second textile substrate (read as substrate 33 is coated on both sides with
an insulating and protective material 34, an epoxy resin) (Vicard — Figure 2, and
[0042]).

Therefore, it would have been obvious to one of ordinary skill in the art before
the effective filing to incorporate the teachings of Vicard into the teachings of Speich for
the purpose of fabricating radio frequency transmission/reception devices with an

insulating and protective material such as an epoxy resin.
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Regarding claim 2 as applied to claim 1, Speich as modified by Vicard further
teaches wherein the UHF-SHF antenna (2) is made of an electroconductive textile
thread, electrically insulated, by continuous embroidering, starting from one end to the
other, and has simple loops in each extremity (read as RFID textile label having a textile
carrier 2 made of a woven fabric into which an open antenna 4 is woven in) (Speich -
Figure 4, [0003], [0011], and [0021]-[0023]), and in the central area a double loop (5)
consisting of a first loop with a smaller diameter, followed by a second concentric loop
with a larger diameter (read as the conductor loop can overlap or cross the antenna
loop at least twice and at least partially runs parallel to the antenna loop at a distance
from the latter) (Speich — Figure 4, [0023]).

Regarding claim 3 as applied to claim 1, Speich as modified by Vicard further
teaches wherein the UHF-SHF antenna (2), does not show electrical contacts in the
crossing points (C and D) in the construction of the simple loops located at the
extremities (Speich — [0021]-[0023]).

Regarding claim 4 as applied to claim 1, Speich as modified by Vicard further
teaches wherein the UHF-SHF antenna (2) is made by continuous embroidering of the
electroconductive textile thread in the form of two open loops disposed in a upper plane
in relation to the longitudinal direction and two open loops disposed in a lower plane in
relation to the same longitudinal direction (Speich — [0021]-[0023]).

Regarding claim 5 as applied to claim 4, Speich as modified by Vicard further
teaches wherein, in the central area, the upper plane loop (P) has a smaller diameter

than the loop (Q) from the lower plane, the transponder (3) being fixed and centered
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on the loop (P) in the upper plane, and the loop (Q) of the lower plane will overlap the
loop (P) from the upper plane by bending over said longitudinal direction, so that the
double loop (5) is created having the transponder (3) inside it (read as RFID chip 12b is
not connected to the antenna 4b directly but rather indirectly in an inductive manner;
RFID chip 12b is arranged on an auxiliary carrier which also has a conductor loop which
essentially runs parallel to the antenna loop 6b) (Speich — [0023]).

Regarding claim 6 as applied to claim 1, Speich as modified by Vicard further
teaches wherein the harsh environment includes temperatures between 8-90°C (Vicard

— [0042)).

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to APRIL GUZMAN GONZALES whose telephone number is
(571)270-1101. The examiner can normally be reached on Monday - Friday 8:00 am to
4:00 pm EST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Wesley L. Kim can be reached on (571) 272-7867. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

/APRIL G GONZALES/
Primary Examiner, Art Unit 2648
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Title of Application:
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INDUCTIVELY COUPLED IN DOUBLE LOOP
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Art Unit: 2648
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Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND RESPONSE TO OFFICE ACTION

Dear Examiner GONZALES:

This Amendment and Response is filed in response to the Office Action dated October 13,
2020 issued by the United States Patent and Trademark Office in connection with the above-
identified Application. A Response to the Office Action is due January 13, 2021. Accordingly,
this Amendment is being timely filed.

Remarks/Arguments begin on page 2 of this paper.

No fees are believed to be due with this response made herein. Should any fees be required,

however, please charge such fees to Deposit Account 50-6926.
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REMARKS

The present response is intended to be fully responsive to all points of objection and/or
rejection raised by the Examiner and is believed to place the application in condition for allowance.

Applicant asserts that the present invention is new, non-obvious and useful.

Favorable reconsideration and allowance of the application is respectfully requested.

STATUS OF CLAIMS
No claims have been amended.

Claims 1-6 are pending in the application.

RESPONSE TO CLAIM REJECTIONS
35 U.S.C. § 102 Rejections

In the Office Action, claims 1-6 are rejected under 35 U.S.C. §102, as being anticipated by
Oroku et al. (US 2009/0079574 A1l). Applicant respectfully requests reconsideration of the

rejection in view of the amendments made to the claims and the following remarks.
The content of the independent Claim 1, filed at 06-30-2020 is directed to:
An RFID fag (1) for use in harsh environments comprising:

ann UHEF-SHE antenna (2) made from o continuous eleciroconductive textile thread,

efectrically insulated, embroidered on textile substrate,
an RFID transponder (3), and

a substrate of textile material (4) onwhich the RFID transponder (3) and the UH -
SHE antenna (2) are placed, the whole assembly being sealed by hot-dipping of a second

textile substrate,
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wherein the UHEF-SHEF antenna (2) has a central zone formed by a double loop (5)
by which it inductively couples with the encapsulated RFID wansponder (3), wherein the

central loop (5} does not have electrical contacts ol the intersection points (4 and B).

Applicant respectfully submits that the claim is novel and tnveutive over Ovoku, as will be

further explained below.

Oroku

Applicant respectfully submits that certainly none of the embodiments described and/or
illustrated either in the Oroku’s document discloses a UHF-SHF antenna made of a continuous
(electrically) conductive textile thread configured such that it forms an antenna in the form of a

double loop.

As mentioned by the Office Action and as disclosed in the paragraphs indicated (e.g.
Figures 8, 9A and 9B and [0071]-[0073]) Oroku explicitly states that “the antenna 21-6 extends
in a loop shape from one end of a whorl detour to the other end facing against the detour
through a gap, and the one end and the other end are connected through the connection sheet
23...7. Such an indication excludes, in the Applicant’s view, the existence of an antenna made of

a continuous thread.

The antenna according to Applicant’s invention has no gap and no ends connected. A

connection sheet, as the sheet 23. increases the tag vulnerability to harsh environment and

complicate the production process.

Moreover, there are many others features claimed which are not disclosed in the Oroku’s

document. To mention only a few, the claimed inventions states that:

~  the continucus electroconductive textile thread is embroidered on textile

substrate;

- the whele assembly [the RFID transponder (3} and the UHF-SHF antenna (2)] are

sealed by hot-dipping of a second textile substrate.

3
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Last but not least, the continuous electroconductive textile thread forming the UHF-
SHF antenna (2), according to invention, has intersection points (A, B), which is not the case

with the antenna shown in the Figures 8, 9A and 9B from Oroku’s document.

More specifically, the antenna shown in the Figures 8, 9A and 9B from Oroku’s document
has a clearly planar helix configuration, as opposed to the design of the double loop claimed by
invention. This double loop configuration, and taking into account the intersection points A & B,

has to be understood as two loops substantially parallel with similar dimensions.

This configuration decreases the dimensions of the tag by using the double loop (5) and

concentrates the electromagnetic field in the area of the transponder (3) by using two rounds, of
similar dimensions, which closely surround the transponder (3). In this way, Applicant is able to
meet the resonance condition at the UHF RFID tag designed by us, the reading distance being 2-

10 m (depending on the power of the reader) and made the tag readable at low power levels of the

reader.

Oroku acknowledges, himself, in [0070], that it's design works better "when signals at a
lower carrier frequency such as HF band are exchanged between the antenna 21 and the circuit
chip 1". The Okoru design is fundamentally different from the presently claimed invention: the
present invention aims to concentrate the electromagnetic field in the transponder (3) area, while
Okoru's invention aims to extend the electromagnetic field over as large an area as possible around

the circuit chip (1).

In conclusion, Applicant respectfully submits that the essential diferences mentioned above
make the independent claim 1, not only a new solution in relation to Oroku’s document, but also

a non-obvious one in relation to the state of the art cited during the examination procedure.

Applicant further submits that dependent claims 2-6 are to be considered allowable in view

of the their dependence on allowable claim 1.

Accordingly, withdrawal of the rejections under §102(a) is respectfully requested.
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CONCLUSION

In view of the above, each of the presently pending claims is believed to be in an immediate
condition for allowance. Accordingly, the Examiner is respectfully requested to withdraw the

outstanding objections and rejections and pass this application to issue.

If there are any questions, the Examiner is invited to call Applicant’s representative, Roy
D. Gross, at (203) 423-0235, to resolve any remaining issues to expedite the allowance of this

application.

Respectfully submitted,

/Roy D. Gross/
November 20, 2020

Roy D. Gross, Registration No. 63,524
Attorney for Applicant

THE ROY GROSS LAW FIRM, LLC

50 WASHINGTON STREET, SUITE 737/745
Norwalk, CT 06854

(203) 423-0235
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Application/Control Number: 16/609,260 Page 2
Art Unit: 2648

DETAILED ACTION
Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AIA.

Response to Amendment
The Examiner acknowledges the receipt of the Applicant’s amendment filed on
06/30/2020. Claims 1-5 have been amended. Claim 6 has been added. Claims 1-6

are currently pending in the present application.

Response to Arguments
Applicant’s arguments with respect to claims 1-6 have been considered but are

moot in view of the new grounds of rejection.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:
A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale, or otherwise available to the public before the effective filing date of the claimed
invention.

Claims 1-6 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by

Oroku et al. (US 2009/0079574 A1l).
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Regarding claim 1, Oroku teaches RFID tag (1) for use in harsh environments
(read as prevent application of external forces when an RFID tag is used) (Oroku -
[0007]) comprising:

an UHF-SHF antenna (2) made from a continuous electroconductive textile
thread, electrically insulated, embroidered on textile substrate (read as RFID tag
suitable for exchanging signals with an external circuit at a higher carrier frequency
such as UHF band; the RFID tag including a loop antenna or a spiral antenna; antenna
21 of the RFID tag) ([Oroku — Figure 8, Figure 9A, Figure 9B, and [0071]-[0073]);

an RFID transponder (3) (read as circuit chip 1) (Oroku — Figure 8, Figure 9A,
Figure 9B, and [0072]-[0073]), and

a substrate of textile material (4) on which the RFID transponder (3) and the
UHF-SHF antenna (2) are placed (read as main surface (effective area) of an oval base
film 20-1 can be used as an effective area of the antenna 21 of the RFID tag) (Oroku —
Figure 8, Figure 9A, Figure 9B, and [0072]-[0073]), the whole assembly being sealed by
hot-dipping of a second textile substrate (read as may be protected more rigidly with a
resin mold or an underfill material) (Oroku — [0007], [0046]-[0048]),

wherein the UHF-SHF antenna (2) has a central zone formed by a double loop
(5) by which it inductively couples with the encapsulated RFID transponder (3), wherein
the central loop (5) does not have electrical contacts at the intersection points (A and

B) (read as the circuit chip 1 and the antenna 21 are not connected as an electric
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circuit, there are no connection parts, which are formed by crimping or butt-welding)
(Oroku — Figure 9A, Figure 9B, [0046]-[0047], [0072]-[0073]).

Regarding claim 2 as applied to claim 1, Oroku further teaches wherein the
UHF-SHF antenna (2) is made of an electroconductive textile thread, electrically
insulated, by continuous embroidering, starting from one end to the other, and has
simple loops in each extremity, and in the central area a double loop (5) consisting of a
first loop with a smaller diameter, followed by a second concentric loop with a larger
diameter (Oroku — Figure 7A, Figure 7B, Figure 8, Figure 9A, Figure 9B, [0042], and
[0073]).

Regarding claim 3 as applied to claim 1, Oroku further teaches wherein the
UHF-SHF antenna (2), does not show electrical contacts in the crossing points (C and
D) in the construction of the simple loops located at the extremities (read as the circuit
chip 1 and the antenna 21 are not connected as an electric circuit, there are no
connection parts, which are formed by crimping or butt-welding) (Oroku — Figure 9A,
Figure 9B, [0046]-[0047], [0072]-[0073]).

Regarding claim 4 as applied to claim 1, Oroku further teaches wherein the
UHF-SHF antenna (2) is made by continuous embroidering of the electroconductive
textile thread in the form of two open loops disposed in a upper plane in relation to the
longitudinal direction and two open loops disposed in a lower plane in relation to the
same longitudinal direction (Oroku — Figure 9A, Figure 9B, and [0073]).

Regarding claim 5 as applied to claim 4, Oroku further teaches wherein, in

the central area, the upper plane loop (P) has a smaller diameter than the loop (Q)
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from the lower plane, the transponder (3) being fixed and centered on the loop (P) in
the upper plane, and the loop (Q) of the lower plane will overlap the loop (P) from the
upper plane by bending over said longitudinal direction, so that the double loop (5) is
created having the transponder (3) inside it (Oroku — Figure 8, Figure 9A, Figure 9B,
and [0072]-[0073]).

Regarding claim 6 as applied to claim 1, Oroku further teaches wherein the
harsh environment includes temperatures between 8-90°C (read as in order to prevent
the application of external force when an RFID tag is used, the connection parts of the
terminals must be protected more rigidly with a resin mold which is known to be a high

temperature synthetic material) (Oroku — [0007], and [0045]).

Conclusion
Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire

later than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to APRIL GUZMAN GONZALES whose telephone number is
(571)270-1101. The examiner can normally be reached on Monday - Friday 8:00 am to

4:00 pm EST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

ey faranar 1oy c1eve S b oA rwe oo e
(AIR) at httny fvww,usoto.qoviintenviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Wesley L. Kim can be reached on (571) 272-7867. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR. Status

information for unpublished applications is available through Private PAIR only. For
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more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

/APRIL G GONZALES/
Primary Examiner, Art Unit 2648
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543 0 '$34 and (RFID adj tag) and (UHF with US-PGPUB;  OR OFF  2020/03/27 |
2 ; “antenna) and loop and USPAT : :22:25 j
- electroconductive f : f

'S44 0 S34and (RFID adj tag) and (UHF with US-PGPUB; ~ OR OFF 2020/03/27 |
: ; _antenna) and loop and (electro with ~ USPAT ; 122:26 :
1545 2 :S34 and (RFID adj tag) and (UHF with US-PGPUB;  :OR 'OFF 2020/03/27
; ; -antenna) and loop and (conductive) ' USPAT i :22:26 ‘
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- 120150028107-$ or US-20160048751-$ USPAT; : 01:17 !
or US-20140246503-$ or US- DERWENT : %
120100177008-$ or US-20090079574-

- $).did. or (US-7432816-$ or US-
18910878-$ or US-8334758-$ or US-
8035522-%).did. or (US-20090079574-
$).did.

S50 1 1549 and (RFID adj tag) and (UHF with US-PGPUB; ~ :OR OFF  2020/03/28
.o, oantenna)andtransponder  USPAT . . 0t18
'S51 2 S49and (RFID adj tag) and ((UHF ~ US-PGPUB;  'OR OFF  2020/03/28
: : :with antenna) with loop) USPAT : :01:19 '

S52 0 S49 and transponder and ((UHF with  US-PGPUB; ~ OR OFF  2020/03/28
: i _antenna) with loop) 'USPAT : 101:20 '

549 and ((UHF with antenna) with ~ US-PGPUB; ©2020/03/28
‘transponder) USPAT 1:22 r

$49 and ((UHF with antenna) same US-PGPUB; i 020/03/28 :
- transponder) USPAT : ; :01:22 :

1§55 39 (RFID adj tag) and ((UHF with US-PGPUB; ‘OR OFF  2020/03/28 |
: : -antenna) same transponder same USPAT Q :01:23 :
“loop) : : ;

-S56 36 - (RFID adj tag) and ((UHF with US-PGPUB; iOR :OFF  :2020/03/28
i : -antenna) same (RFID with USPAT § 101:23 :
: ; -transponder) same loop) : .
S57 1 “(RFID adj tag) and ((UHF-SHF with US-PGPUB; ‘OR 'OFF  2020/03/28
i _antenna) same (RFID with USPAT § 01:23 :
‘transponder) same loop) : - :

1S58 36 (RFID adj tag) and ((UHF with US-PGPUB;  OR OFF  2020/03/28
§ : :antenna) same (RFID with USPAT ; 101:24 :
~ transponder) same loop) : :
1559 3 1S58 and electroconductive US-PGPUB;  OR OFF  2020/03/28
: : ' USPAT : :01:24

560 47 "863813" US-PGPUB;  OR OFF  2020/03/28 |
L ; USPAT : 101:26 :

P TR o Ty o o Feipe
Rt : USPAT ; 01:26 :

S62 12 (US-20070095926-$ or US- US-PGPUB;  OR OFF  2020/03/28 |
o 120150028107-$ or US-20160048751-$ USPAT; ; 11:43 :
or US-20140246503-$ or US- DERWENT :

120100177008-$ or US-20090079574-
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- $).did. or (US-7432816-$ or US-

-8910878-$ or US-8334758-$ or US-

:8035522-$ or US-8638193-$).did. or
: 3 - (US-20090079574-$).did. : _ ; :
:S63:0 -S62 and (RF adj tag) and (UHF adj US-PGPUB; :OR :OFF  2020/03/28
; : :antenna) and (transponder) USPAT ; :11:43 :

564 0 /562 and (RF adj tag) and (UHF with ~ US-PGPUB; ~ OR 'OFF  2020/03/28
‘ : -antenna) and (transponder) USPAT § 111:43 :

S65 0 :S62 and (RF adj transponder) and US-PGPUB; ‘OR . OFF 2020/03/28
' ? - (UHF with antenna) USPAT : 11:44 :

1566 1 1$62 and (RF with transponder) and ~  US-PGPUB;  OR OFF  2020/03/28
i (UHFwithantenna) ~  USPAT | 1144 ?
'S67 0 S62and (RF with transponder) and ~ US-PGPUB; ~ OR OFF  2020/03/28 |
: ; - (UHF with antenna) and loop USPAT : :11:44 '

1S68 6 1562 and (RF tag) and (UHF with US-PGPUB; ‘OR ‘OFF 2020/03/28
o antenna) USPAT L2 S

S69 1 S62and (RFtag) and (UHFadj ~ US-PGPUB;  OR OFF  2020/03/28
: : -antenna) USPAT § :11:44 -

S70 0 'S62 and (RF adj tag) and (UHF adj ~ US-PGPUB; ~ OR OFF  2020/03/28 |
- antenna) USPAT ; 11:45 :

S71 0 S62and (RF with tag) and (UHF adj ~ US-PGPUB; ~ OR OFF  2020/03/28
- _antenna) USPAT é 11:45 :

S72 0 1$62 and seal US-PGPUB; OFF 2020/03/28 |
e USPAT 1148
'$73 586 (RFID adj tag) with seal US-PGPUB; OFF 2020/03/28
T . - 111:48 -

'S74° 0 - (RFID adj tag) with seal with (UHF adj : US-PGPUB; ‘OR ‘OFF 12020/03/28
_antenna) USPAT : 111:48 ;
S75 1 -seal with (UHF adj antenna) US-PGPUB; ‘OR 'OFF 2020/03/28
§ USPAT : 111:48 f
1§76 13 - (US-20070095926-$ or US- US-PGPUB; ‘OR : OFF 12020/03/28
] 120150028107-$ or US-20160048751-$ USPAT; : 22:42 :

.or US-20140246503-$ or US- DERWENT 5 :

:20100177008-$ or US-20090079574-

“$).did. or (US-7432816-$ or US-

:8910878-$ or US-8334758-$ or US-

:8035522-% or US-8638193-$ or US-

- 8120484-%).did. or (US-20090079574-

$).did.

S77.0 ' S76 and plane and overlap US-PGPUB; ~ OR OFF  2020/03/28
; : ; USPAT : 122:43 :

S78 4 S76and plane US-PGPUB; | 12020/03/28
A : USPAT ; : 122:43 ”

579 1 /576 and overlap US-PGPUB;  OR OFF  2020/03/28
L ' USPAT g 22:43
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant

PROMAR TEXTIL INDUSTRIES S.R.L.

Application No. 16/609,260

Filing Date: 10-29-2019

Examiner

GONZALES, APRIL GUZMAN

Title of Application:

RFID TAG FOR HARSH ENVIRONMENT
INDUCTIVELY COUPLED IN DOUBLE LOOP

Confirmation No. 1148

Art Unit: 2648

Attorney Docket No.

07610-PO002A

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND RESPONSE TO OFFICE ACTION

Dear Examiner GONZALES:

This Amendment and Response is filed in response to the Office Action dated April 1,
issued by the United States Patent and Trademark Office in connection with the above-identified

Application. A Response to the Office Action is due July 1, 2020. Accordingly, this Amendment

is being timely filed.

Amendments to the claims begin on page 2 of this paper.

Remarks/Arguments begin on page 4 of this paper.

No fees are believed to be due with this response made herein. Should any fees be required,

however, please charge such fees to Deposit Account 50-6926.
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AMENDMENTS TO THE CLAIMS

Please add or amend the claims to read as follows, and cancel without prejudice or
disclaimer to resubmission in a divisional or continuation application claims indicated as

canceled:

1. (Currently Amended) An RFID tag (1) for use in harsh environments comprising

an UHF-SHF antenna (2} made from a continuous electroconductive textile thread,

electrically insulated, embroidered on textile substrate,
an RFID transponder (3), and

a substrate of textile material (4) on which the RFID transponder (3) and the UHF-SHF

antenna (2) are placed, the whole assembly being sealed by hot-dipping of a second textile

substrate, eharastenzedan-that

the UHF-SHF antenna (2) has a central zone formed by a double loop (5) by

N . H

which it inductively couples with the encapsulated RFID transponder (3), wherein the central

foon {31 doss not have slecirical contacts at the intesection noinis {A and Bl

2. (Currently Amended) The RFID tag (1) ae

R Al : P S S S
ool claim 1, characterizedan

u: the UHF-SHF antenna (2) is made of an electroconductive textile thread, electrically
insulated, by continuous embroidering, starting from one end to the other, and has simple loops
in each extremity, and in the central area a double loop (5) consisting of a first loop with a

smaller diameter, followed by a second concentric loop with a larger diameter.

3 (Currently Amended) The RFID tag (1) ascordt of claim 1, characterigedn

erein the UHF-SHF antenna (2) does not show electrical contacts in the crossing points (C

and D) in the construction of the simple loops located at the extremities norin-the-cressing points
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4. (Currently Amended) The RFID tag (1) aceerdingtogf claim 1, sharastorved4n

4

thatwherein the UHF-SHY antenna (2) is made by continuous embroidering of the

elctroconductive textile thread in the form of two open loops disposed in a upper plane in
relation to the longitudinal direction and two open loops disposed in a lower plane in relation to

the same longitudinal direction.

5. (Currently Amended) The RFID tag (1) acsording-togf claim 4, sharastorizedan

from the lower plane, the transponder (3) being fixed and centered on the loop (P} in the upper

plane, and the loop (Q) from the lower plane will overlap the loop (P)) from the upper plane by
bending over said longitudinal direction, so that the double loop (5) is created having the

transponder (3) inside it.

6. (New) The RFID tag (1) of claim 1, wherein the harsh environments include temperatures

between 8-90°C.
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REMARKS

The present response is intended to be fully responsive to all points of objection and/or
rejection raised by the Examiner and is believed to place the application in condition for allowance.

Applicant asserts that the present invention is new, non-obvious and useful.

Favorable reconsideration and allowance of the application is respectfully requested.

STATUS OF CLAIMS
Claims 1-5 have been amended. These amendments do not add new matter.
Claim 6 has been added as a new claim.

Claims 1-6 are pending in the application.

RESPONSE TO CLAIM REJECTIONS
35 U.S.C. § 103 Rejections

In the Office Action, claims 1-5 are rejected under 35 U.S.C. §103, as being unpatentable
over Hofer et al. (US 2014/0246503) in view of Chisholm (US 8,120,484).

Applicant respectfully requests reconsideration of the rejection in view of the amendments

made to the claims and the following remarks.

Amended Independent claim 1

Independent claim 1 is directed to:
An RFID tag (1) for use in harsh environments comprising:

an UHF-SHE antenna (2) made from a continuous electroconductive fextile

thread, elecirically insulated, embroidered on textile substrate,

an REID transponder (3), and
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a substrate of textile material (1) on which the RFID transponder (3) and the
UHF-SHI antenna (2) are placed, the whole assembly being sealed by hoi-dipping of a

second textile substrate,

wherein the UHF-SHF antenna (2) has a central zone formed by a double loop
{(5) by which it inductively couples with the encapsulated RFID transponder (3), wherein

the central loop (5) does not have electrical contacts at the intersection points (A and B).

Hofer

The two solutions, that of Hofer and the one according to amended claim 1, address
completely different fields, as Hofer does not disclose or suggest the use of its RFID tag in harsh
environments such as a garment subjected to regular washing cycles at temperatures between 8-

90°C.

Applicant notes that certainly none of the embodiments described and/or illustrated in
Hofer's document discloses a UHF-SHF antenna made of a continuous (electrically) conductive
textile thread configured such that it forms an antenna in the form of a double loop (without

electrical contact points), the inner loop forming an inductive coupling region with a transponder.

As mentioned by the Office Action and as disclosed in the paragraphs indicated (e.g.,
Figure 5 of US 2014/0246503 A1), Hofer explicitly states that the larger loop 510 is electrically
connected to its ends with the smaller loop 512. Such an indication excludes, in the Applicant's
view, the existence of an antenna made of a continuous thread configured such that it forms an

antenna of the type of a double loop, as claimed in amended claim 1.

Moreover, the embodiment in para [0064] of Hofer cited by the Office Action clearly states
that each of the two loops forming the antenna is coupled to a capacitor (514, 516) forming thus a
first and a second electrical circuit, respectively. In addition, the same antenna construction
associated with the cited embodiment comprises a dipole antenna 518 provided in the form of a

third circuit, electrically connected to said second electrical circuit.
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More specifically, if Applicant’s antenna was modified according to the teachings of Hofer,
then the modified design of Applicant’s antenna would be shown below, which obviously differs

structurally from the antenna illustrated in Figs. 1 and 2 of the instant application:

oFig. 1.

AR
e

A construction of the type illustrated above is not only completely out of the scope with
Applicant’s claimed invention, but also impossible to achieve by means of a continuous

(electrically) conductive textile thread embroidered on a textile fabric.

Thus, the solution disclosed in Hofer document differs fundamentally from the design of
the antenna according to amended claim 1, which was designed to provide, by means of a
continuous (electrically) conductive textile thread, an antenna with improved electromagnetic
properties and at the same time a lower size (see para [0030] of the application as published) so
that it can be integrated into a textile article subjected to harsh processing conditions when washed

and/or cleaned.

In conclusion, Applicant considers that the essential differences mentioned above make
amended claim 1 not only a new solution in relation to Hofer document, but also a nonobvious one
in relation to the state of the art cited, as a person skilled in the art would not have reached the
claimed invention for the simple reason that the two cited documents (Hofer and Chisholm), alone
or in combination, do not contain sufficient essential technical features common to the claimed

invention.

Accordingly, withdrawal of the rejections under §103(a) is respectfully requested.
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CONCLUSION

In view of the above, each of the presently pending claims is believed to be in an immediate
condition for allowance. Accordingly, the Examiner is respectfully requested to withdraw the

outstanding objections and rejections and pass this application to issue.

If there are any questions, the Examiner is invited to call Applicant’s representative, Roy
D. Gross, at (203) 423-0235, to resolve any remaining issues to expedite the allowance of this

application.

Respectfully submitted,

/Roy D. Gross/
June 30, 2020

Roy D. Gross, Registration No. 63,524
Attorney for Applicant

THE ROY GROSS LAW FIRM, LL.C

50 WASHINGTON STREET, SUITE 737/745
Norwalk, CT 06854

(203) 423-0235
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on ; the restriction requirement and election have been incorporated into this action.

4)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s)  1-5 is/are pending in the application.

5a) Of the above claim(s) ____is/are withdrawn from consideration.
6) (0 Claim(s) ___ is/are allowed.
7) Claim(s) 1-5 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) (O Claim(s) are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)O The specification is objected to by the Examiner.
11)@ The drawing(s) filed on 10/29/2019 is/are: a)¥ accepted or b)[J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)@ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)d Al b)&d Some**  ¢)(J None of the:
1.4 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) (J Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:
Paper No(s)/Mail Date 03/27/2020, —
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20200325
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DETAILED ACTION
Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AIA.

Preliminary Amendment
The present Office Action is based upon the original patent application filed on
10/29/2019 as modified by the preliminary amendment filed on 10/29/2019. Claims 1-

5 are now pending in the present application.

Priority

Applicant’s claim for domestic priority under 35 U.S.C. 119(e) is acknowledged.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all
obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining

obviousness under 35 U.S.C. 103 are summarized as follows:
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1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating
obviousness or nonobviousness.

This application currently names joint inventors. In considering patentability of
the claims the examiner presumes that the subject matter of the various claims was
commonly owned as of the effective filing date of the claimed invention(s) absent any
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to
point out the inventor and effective filing dates of each claim that was not commonly
owned as of the effective filing date of the later invention in order for the examiner to
consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2)
prior art against the later invention.

Claims 1-5 are rejected under 35 U.S.C. 103 as being unpatentable over Hofer
et al. (US 2014/0246503 A1 herein Hofer), and further in view of Chisholm (US
8,120,484 B2).

Consider claim 1, Hofer teaches an RFID tag (1) for use in harsh environments
comprising a UHF-SHF antenna (2) (read as booster antenna 504) (Hofer — Figure 5,
[0057]-[0060]) made from a continuous electroconductive textile thread (read as
booster antenna 504 can have substantially two conductor loops 510, 512, a large
conductor loop 510 and a small conductor loop 512 wherein the large conductor loop

510 is electrically conductively connected with its end to the ends of the small
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conductor loop 512) (Hofer - Figure 5, and [0064]), electrically insulated, embroidered
on a textile substrate (read as smart card body 502), an RFID transponder (3) (read as
contactless smart card module 506) (Hofer — Figure 5, [0060]-[0061]) and a substrate
of textile material (4) on which the RFID transponder (3) and the UHF-SHF antenna (2)
are placed, characterized that the UHF-SHF antenna (2) has a central zone formed by a
double loop (5) by which it inductively couples with the encapsulated RFID Transponder
(3) (read as booster antenna 504 can be inductively coupled to the coil of the
contactless smart card module 506 (also referred to as contactless smart card module)
by means of the at least one inductive coupling region 218 of the booster antenna 504,
the contactless smart card module 506 shown inside the double loop) (Hofer — Figure 5,
[0061]).

However, Hofer fails to teach the whole assembly being sealed by hot-dipping of
a second textile substrate.

In the related art, Chisholm teaches the whole assembly being sealed by hot-
dipping of a second textile substrate (read as closure shell for sealing engagement;
induction or conduction welded to the end surface to seal the package) (Chisholm —
column 1 lines 13-40, and column 2 lines 23-34).

Therefore, it would have been obvious to one of ordinary skill in the art before
the effective filing date to incorporate the teachings of Chisholm into the teachings of
Hofer for the purpose of providing a plastic shell for securement wherein an RFID tag
disposed within said shell including an RFID circuit and a UHF antenna coupled to said

circuit (Chisholm — column 1 lines 13-40).
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Consider claim 2 as applied to claim 1, Hofer as modified by Chisholm further
teaches characterized in that the UHF-SHF antenna (2) is made of an electroconductive
textile thread, electrically insulated, by continuous embroidering, starting from one end
to the other (read as booster antenna 504 can have substantially two conductor loops
510, 512, a large conductor loop 510 and a small conductor loop 512 wherein the large
conductor loop 510 is electrically conductively connected with its end to the ends of the
small conductor loop 512) (Hofer - Figure 5, and [0064]), and has simple loops in each
extremity, and in the central area a double loop (5) consisting of a first loop with a
smaller diameter, followed by a second concentric loop with a larger diameter (read as
booster antenna 504 can be inductively coupled to the coil of the contactless smart card
module 506 (also referred to as contactless smart card module) by means of the at
least one inductive coupling region 218 of the booster antenna 504, the contactless
smart card module 506 shown inside the double loop) (Hofer — Figure 5, and [0061]).

Consider claim 3 as applied to claim 1, Hofer as modified by Chisholm further
teaches characterized in that the UHF-SHF antenna (2), does not show electrical
contacts in the crossing points (C and D) in the construction of the simple loops located
at the extremities nor in the crossing points (A and B) by which the central double loop
(5) is formed (Hofer — see Figure 5, and [0061]).

Consider claim 4 as applied to claim 1, Hofer as modified by Chisholm further
teaches characterized in that the UHF-SHF antenna (2) is made by continuous
embroidering of the electroconductive textile thread in the form of two open loops

disposed in a upper plane in relation to the longitudinal direction and two open loops
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disposed in a lower plane in relation to the same longitudinal direction (read as the
booster antenna can be provided on a separate layer and contained in the smart card;
the separate layer which contains the booster antenna can be or can have been
laminated into the smart card; over used with regards to a deposited material formed
“over” a surface; additional layers) (Hofer — [0005], [0028], [0057]-[0061], and
[0064]).

Consider claim 5 as applied to claim 4, Hofer as modified by Chisholm further
teaches characterized in that, in the central area, the upper plane loop (P) has a smaller
diameter than the loop (Q) from the lower plane, the transponder (3) being fixed and
centered on the loop (P) in the upper plane, and the loop (Q) of the lower plane will
overlap the loop (P) from the upper plane by bending over said longitudinal direction,
so that the double loop (5) is created having the transponder (3) inside it (Hofer —

[0005], [0028], [0057]-[0061], and [0064]).

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to APRIL GUZMAN GONZALES whose telephone number is
(571)270-1101. The examiner can normally be reached on Monday - Friday 8:00 am to
4:00 pm EST.
Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Wesley L. Kim can be reached on (571) 272-7867. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you
have questions on access to the Private PAIR system, contact the Electronic Business
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO
Customer Service Representative or access to the automated information system, call

800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/APRIL G GONZALES/
Primary Examiner, Art Unit 2648
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That ne item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
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statement. See 37 CFR 1.97(e)(2).
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review {35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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USPAT 18:36
S4 i1 H01Q1/14.cpc. and Moraru.in. US-PGPUB; #OR OFF 2020/03/25
USPAT 18:36
S5 i1 H01Q1/40.cpc. and Moraru.in. US-PGPUB; iOR OFF 2020/03/25
USPAT 18:36
S6 il H01Q7/00.cpc. and Moraru.in. US-PGPUB; :OR OFF 2020/03/25
USPAT 18:36
S7 i1 H04B5/0062.cpc. and Moraru.in. US-PGPUB; #OR OFF 2020/03/25
USPAT 18:37
S8 il H04B5/0068.cpc. and Moraru.in. US-PGPUB; iOR OFF 2020/03/25
USPAT 18:37
S9 il H04B5/0081.cpc. and Moraru.in. US-PGPUB; {OR OFF 2020/03/25
USPAT 18:37
S10 i4 "20070095926" US-PGPUB; {OR OFF 2020/03/25
USPAT 18:38
S11 2017 (RFID adj tag) with (UHF or SHF) US-PGPUB; :iOR OFF 2020/03/25
USPAT 18:42
S12 i3 (RFID adj tag) with (UHF-SHF) US-PGPUB; :HOR OFF 2020/03/25
USPAT 18:42
S13 {18 "7432816" US-PGPUB; :OR OFF 2020/03/25
USPAT 19:03
S14 i4 $13 and (RFID with tag) and (UHF) US-PGPUB; iOR OFF 2020/03/25
USPAT 19:04
S15 2 "20150028107" US-PGPUB; iOR OFF 2020/03/25
USPAT 19:05
S16 2 "20160048751" US-PGPUB; {OR OFF 2020/03/25
USPAT 19:05
S17 &6 (US-20070095926-$ or US- US-PGPUB; #OR OFF 2020/03/25
20150028107-$ or US-20160048751- USPAT 19:09
$).did. or (US-7432816-$ or US-
8910878-$ or US-8334758-$).did.
S18 i1 S17 and (RFID with tag) and (UHF) and {US-PGPUB; HOR OFF 2020/03/25
transponder USPAT 19:10
S19 30 S17 and (RFID with tag) and (UHF) and {US-PGPUB; H#OR OFF 2020/03/25
\\\\\\\\\ transponder and textile USPAT 19:18 i
S20 30 S17 and (RFID with tag) and (UHF) and {{US-PGPUB; :i{OR OFF 2020/03/25
textile USPAT 19:18
S21 40 S17 and (RFID with tag) and textile US-PGPUB; iOR OFF 2020/03/25
USPAT 19:18
15220 S17 and (RFID with tag) and {US-PGPUB; OR {OFF  12020/03/25;
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| electroconductive HUSPAT _ : 19:18 _
S23 i1 (RFID with tag) and hot-dipping US-PGPUB; :#OR OFF 2020/03/25
USPAT 19:19
524 $18 (RFID with tag) same (double with US-PGPUB; :#OR OFF 2020/03/25
loop) USPAT 19:22
S25 i1 ((RFID with tag) same (double with US-PGPUB; #OR OFF 2020/03/25
loop)) and (RFID with transponder) USPAT 19:22
S26 {12 ((RFID with tag) same (double with US-PGPUB; :OR OFF 2020/03/25
loop)) and UHF USPAT 19:22
S27 i1 ((RFID with tag) same (double with US-PGPUB; HOR OFF 2020/03/25
loop)) and UHF-SHF USPAT 19:23
S28 i3 (RFID with tag) and UHF-SHF US-PGPUB; #OR OFF 2020/03/25
USPAT 19:23
S29 14 "2017060652" US-PGPUB; #{OR OFF 2020/03/27
USPAT; 21:43
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
S30 6 "20090079574" US-PGPUB; #OR OFF 2020/03/27
USPAT; 21:45
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
S31 43 "20140246503" US-PGPUB; iOR OFF 2020/03/27
USPAT; 21:46
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
S32 i3 "20100177008" US-PGPUB; HOR OFF 2020/03/27
USPAT; 21:46
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
S33 14 "8035522" US-PGPUB; {OR OFF 2020/03/27
USPAT; 22:19
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB .
S34 11 (US-20070095926-$ or US- US-PGPUB; #OR OFF 2020/03/27
20150028107-$ or US-20160048751-$  {USPAT; 22:21
or US-20140246503-$ or US- DERWENT
20100177008-$ or US-20090079574-
$).did. or (US-7432816-$ or US-
8910878-$ or US-8334758-$ or US-
8035522-$).did. or (US-20090079574-
$).did.
S35 7 S34 and (RFID adj tag) US-PGPUB; HOR OFF 2020/03/27
USPAT 22:21
S36 2 1534 and (RFID adj tag) and HUS-PGPUB; {OR OFF  2020/03/27;
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| transponder JUSPAT ‘ 3 22:21 ‘

S37 i1 S34 and (RFID adj tag) and transponder {jUS-PGPUB; :OR OFF 2020/03/27
and loop USPAT 22:21

S38 i1 S34 and (RFID adj tag) and transponder {jUS-PGPUB; :OR OFF 2020/03/27
and UHF USPAT 22:22

S39 i5 S34 and (RFID adj tag) and UHF US-PGPUB; :#OR OFF 2020/03/27

USPAT 22:25

S40 {4 S34 and (RFID adj tag) and UHF and US-PGPUB; #OR OFF 2020/03/27
loop USPAT 22:25

S41 4 S34 and (RFID adj tag) and (UHF same {US-PGPUB; :iOR OFF 2020/03/27
antenna) and loop USPAT 22:25

S42 i3 S34 and (RFID adj tag) and (UHF with  {jUS-PGPUB; #OR OFF 2020/03/27
antenna) and loop USPAT 22:25

543 i0 S34 and (RFID adj tag) and (UHF with  {US-PGPUB; HOR OFF 2020/03/27
antenna) and loop and USPAT 22:25
electroconductive

S44 0 S34 and (RFID adj tag) and (UHF with  {jUS-PGPUB; {OR OFF 2020/03/27
antenna) and loop and (electro with USPAT 22:26
conductive) ; k

S45 2 S34 and (RFID adj tag) and (UHF with  {{US-PGPUB; #OR OFF 2020/03/27
antenna) and loop and (conductive) USPAT 22:26

S46 62509 S34 and (RFID adj tag) and (UHF with  US-PGPUB; #OR OFF 2020/03/27
antenna) and loop transponder USPAT 22:26

S47 0 S34 and (RFID adj tag) and (UHF with  {jUS-PGPUB; {OR OFF 2020/03/27
antenna) and loop and transponder USPAT 22:26

S48 i1 S34 and (RFID adj tag) and (UHF with  {jUS-PGPUB; HOR OFF 2020/03/27
antenna) and transponder USPAT 22:27

549 11 (US-20070095926-$ or US- US-PGPUB; {OR OFF 2020/03/28
20150028107-$ or US-20160048751-$  {{USPAT; 01:17
or US-20140246503-$ or US- DERWENT
20100177008-$ or US-20090079574-
$).did. or (US-7432816-$ or US-
8910878-$ or US-8334758-$ or US-

8035522-%).did. or (US-20090079574-
$).did.

S50 i1 S49 and (RFID adj tag) and (UHF with  {US-PGPUB; HOR OFF 2020/03/28
antenna) and transponder USPAT 01:18

S51 2 S49 and (RFID adj tag) and ((UHF with {US-PGPUB; H#OR OFF 2020/03/28
antenna) with loop) USPAT 01:19

S52 i0 S49 and transponder and ((UHF with US-PGPUB; HOR OFF 2020/03/28
antenna) with loop) USPAT 01:20

S53 &0 S49 and ((UHF with antenna) with US-PGPUB; #OR OFF 2020/03/28
transponder) USPAT 01:22

S54 i1 $49 and ((UHF with antenna) same US-PGPUB; {OR OFF 2020/03/28
transponder) USPAT 01:22

S55 39 (RFID adj tag) and ((UHF with antenna) :{US-PGPUB; #OR OFF 2020/03/28
same transponder same loop) USPAT 01:23

S56 36 (RFID adj tag) and ((UHF with antenna) :{US-PGPUB; iOR OFF 2020/03/28
same (RFID with transponder) same USPAT 01:23
loop)

S57 i1 (RFID adj tag) and ((UHF-SHF with US-PGPUB; #OR OFF 2020/03/28
antenna) same (RFID with transponder) §USPAT 01:23
same loop)

S58 36 (RFID adj tag) and ((UHF with antenna) {US-PGPUB; HOR OFF 2020/03/28
same (RFID with transponder) same USPAT 01:24
loop)

file:///C/Users/aguzman.USPTO/Documents/e-Red%20Folder/16609260/EAST SearchHistory. 16609260_AccessibleVersion. htm([3/28/2020 11:56:37 PM]




EAST Search History

OR

2020/03/28

S59 i3 S58 and electroconductive US-PGPUB; OFF
USPAT 01:24
S60 47 "863813" US-PGPUB; #OR OFF 2020/03/28
USPAT 01:26
S61 i3 "8638193" US-PGPUB; {OR OFF 2020/03/28
USPAT 01:26
S62 12 (US-20070095926-$ or US- US-PGPUB; H{OR OFF 2020/03/28
20150028107-$ or US-20160048751-$  {{USPAT; 11:43
or US-20140246503-$ or US- DERWENT
20100177008-$ or US-20090079574-
$).did. or (US-7432816-$ or US-
8910878-$ or US-8334758-$ or US-
8035522-$ or US-8638193-%).did. or
(US-20090079574-$).did.
S63 i0 S62 and (RF adj tag) and (UHF adj US-PGPUB; :OR OFF 2020/03/28
antenna) and (transponder) USPAT 11:43
S64 0 S62 and (RF adj tag) and (UHF with US-PGPUB; :#OR OFF 2020/03/28
antenna) and (transponder) USPAT 11:43
S65 0 S62 and (RF adj transponder) and (UHF $US-PGPUB; #OR OFF 2020/03/28
with antenna) USPAT 11:44
S66 i1 S62 and (RF with transponder) and US-PGPUB; #OR OFF 2020/03/28
(UHF with antenna) USPAT 11:44
S67 i0 S62 and (RF with transponder) and US-PGPUB; #OR OFF 2020/03/28
(UHF with antenna) and loop USPAT 11:44
S68 ii6 S62 and (RF tag) and (UHF with US-PGPUB; {OR OFF 2020/03/28
antenna) USPAT 11:44
S69 i1 S62 and (RF tag) and (UHF adj US-PGPUB; IOR OFF 2020/03/28
antenna) USPAT 11:44
S70 &0 S62 and (RF adj tag) and (UHF adj US-PGPUB; :HOR OFF 2020/03/28
antenna) USPAT 11:45
S71 0 S62 and (RF with tag) and (UHF adj US-PGPUB; #OR OFF 2020/03/28
antenna) USPAT 11:45
S72 i0 S62 and seal US-PGPUB; :HOR OFF 2020/03/28
USPAT 11:48
S73 1586 I(RFID adj tag) with seal US-PGPUB; #OR OFF 2020/03/28
USPAT 11:48
S74 i0 (RFID adj tag) with seal with (UHF adj {US-PGPUB; HOR OFF 2020/03/28
antenna) USPAT 11:48
S75 il seal with (UHF adj antenna) US-PGPUB; iOR OFF 2020/03/28
USPAT 11:48
S76 {13 (US-20070095926-$ or US- US-PGPUB; #OR OFF 2020/03/28
20150028107-$ or US-20160048751-$  {USPAT; 22:42
or US-20140246503-$ or US- DERWENT
20100177008-$ or US-20090079574-
$).did. or (US-7432816-$ or US-
8910878-$ or US-8334758-$ or US-
8035522-$ or US-8638193-$ or US-
8120484-$).did. or (US-20090079574-
$).did.
S77 &0 S76 and plane and overlap US-PGPUB; #OR OFF 2020/03/28
USPAT 22:43
S78 &4 S76 and plane US-PGPUB; #OR OFF 2020/03/28
USPAT 22:43
S79 i1 S76 and overlap US-PGPUB; :#OR OFF 2020/03/28
USPAT 22:43
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

16609260

Filing Date

P019-10-29

First Named Inventor ||VIORAU, Aurelian

Art Unit
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Examiner Name

| GONZALES, April Guzman

Attorney Docket Number
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Application Number 16609260

Filing Date 2019-10-29
INFORMATION DISCLOSURE First Named Inventor | MORAU, Aurelian
STATEMENT BY APPLICANT At Un
A nit | 2648
( Not for submission under 37 CFR 1.99)
Examiner Name | GONZALES, April Guzman

Attorney Docket Number |07610-P0002A

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Roy D. Gross/ Date (YYYY-MM-DD) 2020-03-27
Name/Print Roy D. Gross Registration Number b3524

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/aor examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may he disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may he disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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LR DB

(19) 19DE 10 2007 026 720 A1 2008.12.11

Bundesrepublik Deutschland
Deutsches Patent- und Markenamt

(12) Offenlegungsschrift
(21) Aktenzeichen: 10 2007 026 720.9 shintcle: HO1Q 1/38 (2006.01)
(22) Anmeldetag: 06.06.2007 GO6K 19/077 (2006.01)
(43) Offenlegungstag: 11.12.2008
(71) Anmelder: (72) Erfinder:

bielomatik Leuze GmbH + Co.KG, 72639 Neuffen, Bohn, Martin, 72762 Reutlingen, DE

DE

(56) Fur die Beurteilung der Patentféhigkeit in Betracht

(74) Vertreter: gezogene Druckschriften:

Thul Patentanwaltsgesellschaft mbH, 40476 US 3497410A

Diisseldorf US 5645932A

Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen enthommen
Prifungsantrag gemaf § 44 PatG ist gestellt.

(54) Bezeichnung: Selbstklebende Antenne fiir ein RFID-System, insbesondere fiir ein RFID-Etikett, und Verfahren
zu ihrer Herstellung

(57) Zusammenfassung: Selbstklebende Antenne fir ein 1 2
RFID-System, insbesondere fiir ein RFID-Etikett, wobei er- |
findungsgeman vorgesehen ist, dass die Antenne (1) aus i 3
einer Aluminiumfolie (7) einer Starke von 1 pm-20 pm, ins-
besondere ca. 10 um, auf die Vorderseite eines Haftmate- NNNN NN N 4
rials (3) aufgeklebt und ausgestanzt ist, wobei das Haftma- |7 . LR A

terial (3) auf seiner Riickseite mit einer Haftkleberschicht
(4) versehen ist. 5
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DE 10 2007 026 720 A1

Beschreibung

[0001] Die Erfindung betrifft eine selbstklebende
Antenne fiir ein RFID-System, insbesondere fir ein
RFID-Etikett und ein Verfahren zu ihrer Herstellung.

[0002] Bekannterweise enthalten RFID-Systeme ei-
nen Transponder, der aus einem RFID-Chip und ei-
ner RFID-Antenne besteht. RFID-Etiketten werden
bekannterweise so hergestellt, dass ein sogenanntes
RFID-Inlay mit einem Transponder zwischen einem
bahnférmigen, auf der Unterseite mit einer Haftkle-
berschicht versehenen Deckmaterial und einem
ebenfalls bahnférmigen Tragermaterial angeordnet
ist, das von der Haftkleberschicht abziehbar ist. Das
RFID-Inlay enthalt dabei einen auf einer flachen An-
tenne befestigten und mit diesem elektrisch verbun-
denen RFID-Chip, wobei die RFID-Antenne auf einer
Antennenfolie angeordnet ist.

[0003] Es sind verschiedene Verfahren bekannt, die
RFID-Antennen herzustellen: Nach einem Verfahren
wird die Antennenkontur aus einer Folie ausgeatzt.
Dieses Verfahren ist langsam, teuer und umweltbe-
lastend. Alternativ kann die Antennenkontur direkt
durch Metallisieren auf ein entsprechend gestaltetes
Bahnmaterial aufgebracht werden. Ebenso wurde
bereits vorgeschlagen, die Antennen durch Aufdru-
cken mit einer leitfahigen Farbe, beispielsweise Sil-
berleitfarbe, herzustellen. Auch dieses Verfahren ist
teuer und — soweit die Farben Schwermetalle enthal-
ten — umweltbelastend. Als bahnférmiges Substrat,
auf das die flachen Antennen aufgebracht werden,
wird meistens PET verwendet. Dieses ist nicht recyc-
lingfahig.

[0004] Der Erfindung liegt daher die Aufgabe zu-
grunde, eine Antenne flr ein RFID-System bereitzu-
stellen, die aus gut recyclebaren Material bei vermin-
derten Kosten herstellbar ist.

[0005] Diese Aufgabe wird mit den Merkmalen des
Patentanspruchs 1 gelést. Nach der Erfindung wird
die Antenne aus einer Aluminiumfolie von geringer
Starke zwischen 1 pm und 20 um, bevorzugt von ca.
10 pm, hergestellt. Aluminiumfolien dieser Starke
werden als Massenware, beispielsweise fir Haus-
haltsfolien, hergestellt. Als Tragermaterialien werden
bevorzugt Papiere verwendet, die ebenfalls gut recy-
clebar sind.

[0006] Die zu Rollen aufgewickelte Aluminiumfolie
lakt sich in RFID-Maschinen zur Herstellung von
RFID-Etiketten mit rotativ arbeitenden Werkzeugen
vereinfacht weiterverarbeiten. Es kann so vereinfacht
eine elektrisch optimierte UHF-Antenne hergestelit
werden. Der Patentanspruch 3 enthélt das Grundver-
fahren zur Herstellung eines erfindungsgemafRen
selbstklebenden RFID-Etikettes. Die Patentanspri-
che 4 bis 8 beanspruchen verschiedene, vorteilhafte
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Varianten des Herstellungsverfahrens fiir verschie-
dene Einsatzzwecke.

[0007] Die Zeichnung dient zur Erlduterung der Er-
findung anhand vereinfacht dargestellter Ausfiih-
rungsbeispiele.

[0008] Eig. 1 zeigt den Schnitt durch eine selbstkle-
bende Antenne.

[0009] Die Fig.2 bis Fig, 5 zeigen verschiedene
Verfahren zur Herstellung von Antennen.

[0010] Eig. 8 zeigt einen Ausschnitt von einem
bahnférmigen Tragermaterial mit einer Reihe von
aufgeklebten Antennen.

[0011] Die in Eig, 1 im Schnitt und in Eig, & in Drauf-
sicht dargestellten Antennen sind zur Verwendung in
einem RFID-System, insbesondere fur ein RFID-Eti-
kett vorgesehen. Selbstklebende RFID-Etiketten ent-
halten bekannterweise ein RFID-Inlay, bei dem auf
ein bahn- oder bogenférmiges Material ein
RFID-Chip und eine RFID-Antenne aufgeklebt sind.
Ein derartiges RFID-Etikett und ein Verfahren zu sei-
ner Herstellung sind beispielsweise in der WO
2005/076206 A1 beschrieben.

[0012] Die als UHF-Antenne verwendbare Antenne
1 ist aus einer diinnen Aluminiumfolie ausgestanzt,
die eine Starke von 1 um bis 20 ym, insbesondere
von ca. 10 pm, aufweist. Mittels einer Klebeschicht 2
istdie Antenne 1 auf die Vorderseite eines bahn- oder
bogenférmigen Haftmaterials 3 aufgeklebt, das be-
vorzugt aus Papier besteht. Auf seiner Rickseite ist
das Haftmaterial 3 mit einer Haftkleberschicht 4 ver-
sehen. Die Haftkleberschicht 4 wird von einem bahn-
oder bogenférmigen Tragermaterial 5 abgedeckt, das
abziehbar aufgeklebt ist. Als Tragermaterial & wird
bevorzugt silikonisiertes Papier verwendet. Die Haft-
klebeschicht 4 haftet starker an dem Haftmaterial 3
als an dem Tragermaterial 5, so dass hach dem Ab-
ziehen des Tragermaterials 5 eine Klebeschicht an
der Riickseite des Haftmaterials 3 verbleibt. Mittels
dieser Klebeschicht kann eine auf dem Haftmaterial
3 klebende Antenne 1 auf einem Material, beispiels-
weise auf einem Inlay-Material festgeklebt werden.

[0013] In den Eig. 2 bis Fig. 4 werden drei Herstel-
lungsverfahren fir die selbstklebenden Antennen 1
hergestellt, bei denen als Antennenmaterial Alumini-
umfolie mit einer Starke zwischen 10 ym und 20 um,
bevorzugt ca. 10 ym, in Bahnform von einer Rolle 6
abgezogen wird. Die Rickseite der abgezogenen
Aluminiumfolie 7 wird anschlieRend mit der Klebe-
schicht 2 versehen. Bei dem Verfahren nach Eig, 2
erfolgt das Auftragen der Klebeschicht 2 in Form ei-
nes Transferklebers. Bei einem Transferkleber ist die
Klebeschicht auf beiden Seiten von einem Deckma-
terial 8 und einem Tragermaterial 9 abgedeckt. Der
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Transferkleber wird von einer Rolle 10 abgezogen
und an die Rickseite der Aluminiumfolie 7 gefiihrt,
wobei vor dem Kontakt mit der Aluminiumfolie 7 das
Deckmaterial 8 abgezogen. Im Kontakt mit der Alumi-
niumfolie 7 gibt der Transferkleber seine Klebe-
schicht 2 an die Folie 7 ab, anschlieRend wird das
Tragermaterial 9 des Transferklebers ebenfalls abge-
zogen und zu einer Rolle 11 aufgewickelt. Es liegt
nun eine Aluminiumfolie 7 mit einer Klebeschicht 2
vor. Auf die Klebeschicht 2 wird anschlieflend ein
bahn- oder bogenférmiges Selbstklebematerial 12
aufgeklebt, das dazu von einer Rolle 13 abgezogen
wird. Das Selbstklebematerial 12 besteht aus dem
Haftmaterial 3 als Deckschicht, das an seiner Riick-
seite mit der Haftkleberschicht 4 versehen ist, die
wiederum von dem Tragermaterial 5 abgedeckt ist.

[0014] Das Verbundmaterial aus Tragermaterial 5,
Haftmaterial 3 und Aluminiumfolie 1 mit dazwischen
angeordneten Klebeschichten 2, 4 wird anschliefend
durch eine Rotationsstanze 14 gefiihrt. Von der Rota-
tionsstanze 14 wird die Aluminiumfolie 7 mit dem
Haftmaterial 3 zu einzelnen Antennen 1 ausgestanzt.
Das Stanzgitter 15 aus der restlichen Aluminiumfolie
7 und dem restlichen Haftmaterial 3 wird anschlie-
lend abgezogen und als recyclebarer Abfall zu einer
Rolle 16 aufgewickelt. Die Antennen 1 mit dem dar-
unter befindlichen, ebenfalls in Antennenform ausge-
stanzten Haftmaterial 3, verbleiben auf dem bahnfor-
migen Tragermaterial 5 und werden anschlielend mit
diesem zu einer Rolle 17 aufgewickelt. Die Rolle 17
enthalt somit die in Fig. € dargestellte Reihe von ein-
zelnen Antennen 1, die mit dem Haftmaterial 3 ver-
klebt sind und mit diesem abziehbar auf dem Trager-
material 5 aufgeklebt sind.

[0015] Da die diinne Aluminiumfolie 7 mit dem auf
der Rickseite aufgeklebten Haftmaterial 3 verstarkt
ist, ist es moglich, die einzelne Antenne 1 auszustan-
zen und auch das Stanzgitter 5 abzuziehen, ohne
dass die Aluminiumfolie reifdt. Es laRt sich so eine ex-
trem dinne, billige Aluminiumfolie als Antennenma-
terial verwenden. Zugleich ist es méglich, das Anten-
nenmaterial in Rollenform als Ausgangsmaterial zu
verwenden und auf den bekannten Maschinen zur
Verarbeitung von bahnférmigem Material mit rotativ
arbeitenden Werkzeugen zu verwenden. Aluminium
als Antennenmaterial ist lebensmittel- und arzneiver-
traglich und zum Einsatz als UHF-Antenne elektrisch
gut leitfahig.

[0016] Das in Eig. 3 dargestellte Verfahren ent-
spricht dem vorstehend beschriebenen nach Fig. 1
mit der Ausnahme, dass die Klebeschicht auf der
Rickseite der Aluminiumfolie 7 anders bereitgestellt
wird. Dazu wird ein Tragermaterial aus Silikonpapier
von einer Rolle 18 abgezogen und zunachst an sei-
ner Oberseite mittels eines von einer Breitschlitzdlise
19 aufgetragenen Hot-Melts mit der Klebeschicht 2
versehen. Die Klebeschicht 2 wird dann auf die vor-
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stehend beschriebene Weise auf die Riickseite der
Aluminiumfolie 7 tGbertragen. Dabei wird das Trager-
material 9 wieder von der Aluminiumfolie 7 abgezo-
gen und zu einer Rolle 11 aufgewickelt.

[0017] Bei dem Verfahren nach Eig, 4 erfolgt der
Auftrag der Klebeschicht 2 zunachst auf die Obersei-
te der Deckschicht des Selbstklebematerials 12, be-
vor dieses mit der Aluminiumfolie 7 verbunden wird.
Der Auftrag erfolgt ebenfalls mittels einer Breitschlitz-
dise 19 als Hot-Melt-Auftrag. Bei dieser Variante
dient die Deckschicht des Selbstklebematerials 12
zugleich als Haftmaterialschicht 3.

[0018] In Eig. 5 ist eine weitere Variante dargestellt,
bei der als Ausgangsmaterial ein Verbundmaterial
aus Aluminiumfolie 7 und einem Silikontragermaterial
20 verwendet wird, wobei das Tragermaterial 20 ab-
ziehbar auf die Riickseite der Aluminiumfolie 7 aufge-
klebt ist. Beim Abziehen des Tragermaterials 20 ver-
bleibt die Klebeschicht 2 auf der Riickseite der Alumi-
niumfolie. Das Verbundmaterial 7, 20 wird von einer
Rolle 21 abgezogen, anschlieBend wird das Trager-
material 20 entfernt und zu einer Rolle 22 aufgewi-
ckelt. Es liegt nun eine Aluminiumfolie 7 mit einer Kle-
beschicht 2 auf der Rickseite vor, die auf die bei den
vorherigen  Ausfuhrungsbeispielen beschriebene
Weise zundchst mit einem Selbstklebematerial 12
verbunden wird, bevor die Antennen 1 ausgestanzt
werden.
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Patentanspriiche

1. Selbstklebende Antenne flr ein RFID-System,
insbesondere fiir ein RFID-Etikett, dadurch gekenn-
zeichnet, dass die Antenne (1) aus einer Aluminium-
folie (7) einer Starke von 1 ym-20 pm, insbesondere
ca. 10 um, auf die Vorderseite eines Haftmaterials (3)
aufgeklebt und ausgestanzt ist, wobei das Haftmate-
rial (3) auf seiner Rickseite mit einer Haftkleber-
schicht (4) versehen ist.

2. Antenne nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Haftkleberschicht (4) auf der Rlck-
seite des Haftmaterials (3) von einem abziehbaren
Trégermaterial (5) abgedeckt ist.

3. Verfahren zur Herstellung einer selbstkleben-
den Antenne gemass Patentanspruch 1 oder 2 mit
folgenden Schritten:

1. Von einer Rolle (6, 21) wird eine bahnférmige Alu-
miniumfolie (7) abgezogen,

2. die Aluminiumfolie (7) wird auf ihrer Rickseite mit
einer Klebeschicht (2) versehen,

3. auf die Klebeschicht (2) wird ein bahnférmiges
Haftmaterial (3) aufgeklebt, das auf seiner Riickseite
eine Haftkleberschicht (4) aufweist,

4. danach werden aus der Aluminiumfolie (7) einzel-
ne Antennen (1) ausgestanzt, und

5. das restliche Stanzgitter (15) aus Aluminiumfolie
(7) wird abgezogen.

4. Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, dass in Schritt 3 ein Haftmaterial (3) auf die
Riickseite der Aluminiumfolie (7) aufgeklebt wird, das
an seiner abgewandten Rickseite von einem abzieh-
bar aufgeklebten Tragermaterial (5) abgedeckt ist
und das beim Stanzen der die Aluminiumfolie (7) mit
dem Haftmaterial (3) ausgestanzt wird und so Anten-
nen (1) mit in Antennenform ausgestanzten Haftma-
terial (2) auf dem Tragermaterial (5) verbleiben.

5. Verfahren nach Anspruch 3 oder 4, dadurch
gekennzeichnet, dass die Klebeschicht (2) in Form
eines Transferklebers auf die Riickseite der Alumini-
umfolie (7) aufgetragen wird.

6. Verfahren nach Anspruch 3 oder 4, dadurch
gekennzeichnet, dass die Klebeschicht (2) zunachst
auf ein bahnférmiges Tragermaterial (18) aufgetra-
gen und anschlieRend von diesem an die Rickseite
der Aluminiumfolie (7) Ubergeben wird.

7. Verfahren nach Anspruch 3 oder 4, dadurch
gekennzeichnet, dass auf die Rickseite der Alumini-
umfolie vor dem Stanzen ein Selbstklebematerial
(12) aufgetragen wird, wobei auf die als Haftmaterial
(3) dienende Deckschicht des Selbstklebematerials
(12) die Klebschicht (2) vor dem Zusammenfiihren
mit der Aluminiumfolie (7) aufgetragen wird.
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8. Verfahren nach Anspruch 3 oder 4, dadurch
gekennzeichnet, dass als Ausgangsmaterial ein Ver-
bundmaterial aus Aluminiumfolie (7) und einem Tra-
germaterial (20) verwendet wird, das abziehbar auf
die Riickseite der Aluminiumfolie (7) aufgeklebt ist,
wobei nach dem Abziehen die Klebeschicht (2) auf
der Aluminiumfolie (7) verbleibt.

Es folgen 6 Blatt Zeichnungen
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ENHANCED ANTENNA STRUCTURE FOR RFID TAGS

Field of the Invention

5
The present invention relates to RFID (Radio Frequency Identification) tags
which communicate by radio frequencies and can store information therein.
Background of the Invention
10

RFID is a method for automatic identification of objects by using radio
frequencies. It is basically comprised of a reader and a tag. The tags comprise a
.chip for performing the functions of receiving, storing and sending information
related to the object and antennas which surround the said chip for supplying
15  energy to it and activating it. The chip and antennas are coated with a coating and

attached to the object to be identified.

There are two types of tags, namely active and passive. The passive tags do not
have their own power supplies. The antennas collect energy from the
20 .electromagnetic waves emitted by the reader serving as a transmitter in order to
activate the chip. Energy collection is the technique of keeping the energy coming
from the reader for an instant, activating the chip and then sending it back to the
reader. This technique can enhance the performance of the passive tags
significantly. The electromagnetic waves emitted by the reader meet with the chip
25  as an energy and activate it, and data transfer is made from the tag to the reader

via antennas.

The structure of the antennas is generally comprised of a loop antenna and a
dipole antenna. The chip including information is positioned on the loop antenna.
30  When data is being transferred from the antennas to the reader, initially the dipole

antenna collects energy from the electromagnetic waves emitted by the reader, a
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current is generated thereon. When this current generated on the dipole antenna

moves, it causes a current on the loop antenna as well.

This current on the loop antenna is created by either the physical connection or
inductive coupling between the dipole antenna and loop antenna. If the current is
provided by the physical connection, these two antennas behave as parallel
connected circuit elements. On the other hand, the same physical connection
serves as a kind of short circuit. This prevents the entire current on the dipole

antenna from passing also over the loop antenna.

In systems which utilize inductive coupling and in which there is no physical
connection between the dipole antenna and the loop antenna, the two antennas are
positioned close to each other. The magnetic field created by the current on the
dipole antenna creates induction current on the loop antenna. In this case, since
the current on the dipole antenna cannot make a full trip around the loop antenna,
only a part of its potential reaches the chip. The chip is energized in proportion to
the current on the loop antenna and provides an action and reaction again in the
same proportion. The fact that the inductive coupling area where the two antennas
come close to cach other is limited causes the current generated on the chip to be

weak and thus the action-reaction obtained to be low in power.
Summary of the Invention

The objective of the present invention is to provide an RFID tag with enhanced

performance.
Detailed Description of the Invention

Enhanced antenna structure for RFID tags developed to fulfill the objective of the

present invention is illustrated in the accompanying figures wherein,
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Figure 1 is the top perspective view of the enhanced antenna structure.
Figure 2 is the side perspective view of the enhanced antenna structure.
Figure 3 is the schematic view of operation of RFID tags with the reader and

computer.
The components in the figures are assigned reference numerals as follows:

1. Enhanced antenna structure
2. Dipole antenna
21. Sinusoidal part
22. Circular part
23. Crossing part
3. Loop antenna
4. Microchip
E. RFID tag
F. Reader
G. Computer

The antenna structure (1) of the present invention, which allows realizing an
RFID tag that provides enhanced action{reaction, essentially comprises
- at least one dipole antenna (2) which is coated with an insulating film and
is comprised of a conductive material,
- o at least one sinusoidal part (21) forming one pole of the dipole
antenna (2),
o at least one circular part (22) which produces a toroidal magnetic
field around itself, '
o at least one crossing part (23) which overlaps when the dipole
antenna (2) bends to form the circular part (22) and which does not
cause short circuit since the dipole antenna is insulated,

which constitute the dipole antenna (2);
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- at least one loop antenna (3) which is surrounded by the circular part (22)
and comprised of a conductive material,

- at least one microchip (4) which is located on the loop antenna and which
is adapted to receive, store and/or send the information related to the

~object to be identified.

In the antenna structure (1) of the present invention, an electric current is
generated on the dipole antenna (2) when it is positioned in the electromagnetic
field generated by the electromagnetic waves at the predetermined frequencies
sent by the reader (F). While the said electric current flows on the dipole antenna
(2), an electric current is generated also on the loop antenna (3) with the impact of

inductive coupling.

The loop antenna (3) is surrounded by the circular part (22) of the dipole antenna
(2). As the dipole antenna (2) bends to form the circular part (22) surrounding the
loop antenna (3), a crossing (23) is formed between the sinusoidal parts (21)
which overlap. Since the dipole antenna (2) is coated with an insulating film
material, a short circuit is prevented from occurring at the overlapping crossing
part (23). Thus the electric current is allowed to flow along the entire dipole

antenna (2) such that it will completely surround the loop antenna (3).

Thus the electric current flowing along the dipole antenna (2) makes a full trip
around the loop antenna (3) remaining in the circular part (22). Throughout the
full circumference, the loop antenna (3) is inducted. The loop antenna (3), on
which enhanced induction current is generated, activates the microchip (4) that

includes the information related to the object to be identified.

The information on the activated microchip (4) is sent to the reader (F) by radio
waves via the loop antenna (3) and the dipole antenna (2) comprising sinusoidal

part (21), circular part (22) and crossing part (23). The reader (F), upon receiving
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the information, converts this information into digital data and transfers it to the

computer.

By means of the enhanced antenna structure for RFID tags (1) of the present
5 invention, better communication quality between the RFID tags (E) and the
readers (F) is achieved. The current flowing on the dipole antenna (2) coated with
an insulating film induces.current on the loop antenna (3) with full capacity and
the energizing rate of the microchip (4) on the loop antenna (2) is increased. This
increase enables the microchip (4) to provide a stronger response than the
10 structures used in the prior art and thereby allows designing stronger and more

efficient RFID tags (E).

In another preferred embodiment of the invention, the crossing part (23) is
insulated by placing an insulating material between the overlapping parts and thus

15  short circuit is again prevented.

Within the framework of these basic concepts, it is possible to develdp a wide
variety of embodiments of the enhanced antenna structure for RFID tags (1) of the
present invention. The invention can not be limited to the examples described

20  herein and it is essentially as defined in the claims.
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CLAIMS

1. Enhanced antenna structure for RFID tags (1), which allows realizing an RFID
tag that provides strong action/reaction, essentially comprising
5 - at least one microchip (4) which is located on the loop antenna and which is
adapted to receive, store and/or send the information related to the object to
be identified; and characterized by
- at least one dipole antenna (2) which is coated with an insulating film and is
comprised of a conduétive material;

10 -

o at least one sinusoidal part (21) forming one pole of the dipole
antenna (2),

o at least one circular part (22) which produces a toroidal magnetic
field around itself,

15 o at least one crossing part (23) which overlaps when the dipole
antenna (2) bends to form the circular part (22) and which does not
cause short circuit since the dipole antenna (2) is insulated,

which constitute the dipole antenna (2);
- at least one loop antenna (3) which is surrounded by the circular part (22)

20 and comprised of a conductive material.

2. Enhanced antenna structure for RFID tags (1) according to Claim 1,
characterized by the loop antenna (3) on which an electric current is
generated with the impact of inductive coupling when an electric current flows

25 on the dipole antenna (2).

3. Enhanced antenna structure for RFID tags (1) according to any one of the
preceding claims, characterized by the loop antenna (3) which activates the
microchip (4).

30
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4. Enhanced antenna structure for RFID tags (1) according to any one of the
preceding claims, characterized by the loop antenna (3) and the dipole
antenna (2) which send the information on the activated microchip (4) to the

reader (F) by radio waves.
5. Enhanced antenna structure for RFID tags (1) according to any one of the

preceding claims, characterized by the crossing part (23) which is insulated

by placing an insulating material between the overlapping parts.
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Figure 1

Figure 2
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nen ersten Resonanzkreis bildet; einen zweiten Schaltkreis,
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Schaltkreis mit dem zweiten Schaltkreis elektrisch leitend

verbunden ist; und einen dritten Schaltkreis, der einen dritten
Resonanzkreis bildet, wobei der dritte Schaltkreis mit dem
zweiten Schaltkreis elektrisch leitend verbunden ist.
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Beschreibung

[0001] Die Erfindung betrifft eine Boosterantenne, eine Kontaktlos-Chip-Anordnung, eine Antennenstruktur,
und eine Chip-Anordnung.

[0002] Bei einer herkémmlichen Chipkarte, welche beispielsweise im elektronischen Zahlungsverkehr weite
Verbreitung findet, erfolgt die Kommunikation zwischen dem sich auf der Chipkarte befindlichen Chip und
einem Lesegerat kontaktbasiert, d. h. iber zur AuRenseite der Chipkarte hin freiliegende Chipkartenkontakte.

[0003] Dazu ist jedoch die Chipkarte bei Gebrauch stets in ein entsprechendes Lesegerat einzufiihren, was
ein Benutzer als storend empfinden kann. Eine Erweiterung, welche dieses Problem l6st, bieten so genannte
Dual-Interface (Doppel-Schnittstelle) Chipkarten, bei welchen der Chip zusatzlich zu der iiblichen kontaktba-
sierten Schnittstelle auch mittels einer kontaktlosen Schnittstelle kommunizieren kann. Die kontaktlose Schnitt-
stelle auf der Chipkarte kann eine Chipkartenantenne aufweisen, welche in der Chipkarte enthalten ist und
mit dem Chip verbunden ist. Die Chipkartenantenne und der Chip kdnnen gemeinsam auf einem Chipkarten-
modul angeordnet sein, wobei dann eine solche miniaturisierte Form der Chipkartenantenne als eine Chipkar-
tenmodulantenne bezeichnet werden kann. Die gemeinsame Anordnung der Spule und des Chips auf einem
Chipkartenmodul wird auch als CoM (Coil on Module — Spule auf Modul) bezeichnet. Unabhangig von der
Art der Chipkartenantenne ist zwischen dieser und dem Chipkartenmodul bzw. dem Chip eine galvanische
Verbindung ausgebildet.

[0004] Bei einem elektronischen Zahlungssystem wird beispielsweise ein Funktionsabstand von bis zu 4 cm
zwischen dem Chip und der Leseeinheit gefordert. Die Erflllung dieser Sollvorgabe kann sich jedoch als pro-
blematisch herausstellen, da auf der kleinen Flache, welche auf dem Chipkartenmodul zur Verfugung steht,
unter Umstanden keine genigend groRe Chipkartenmodulantenne angeordnet werden kann, so dass eine
drahtlose Kommunikation in dem geforderten Abstand erfolgen kann. Um die Leistungsfahigkeit der kontaktlo-
sen Kommunikation zu verbessern, kann zusatzlich eine so genannte Verstarker-Antenne (auch Boosteranten-
ne genannt) in eine Chipkarte eingebaut werden und mit dem Chipkartenmodul bzw. der auf dem Chipkarten-
modul angeordneten Chipkartenmodulantenne induktiv gekoppelt werden. Ebenfalls kann eine solche Boos-
terantenne mit dem CoM einer reinen Kontaktlos-Chipkarte zur Verbesserung der Leistungsfahigkeit der kon-
taktlosen Kommunikation induktiv gekoppelt werden. Die Boosterantenne kann auf einer gesonderten Schicht
bereitgestellt sein und in der Chipkarte enthalten sein. Die gesonderte Schicht, welche die Boosterantenne
enthalt, kann bei der Chipkartenherstellung beispielsweise in diese einlaminiert werden oder sein. Im Wesent-
lichen wird durch die Boosterantenne die mdgliche Lese- bzw. Schreibdistanz zwischen einen Schreib- bzw.
Lesegerat und dem Chipkartenmodul erhéht.

[0005] Fig. 1 zeigt eine Kontaktlos-Chipkarte 100 mit einem Chipkartenkdrper 102, einer darin integrierten
(beispielsweise einlaminierten) Boosterantenne 104 und einer Kontaktlos-Chipkartenmodul-Anordnung (bei-
spielsweise auch bezeichnet als Coil-on-Module, CoM) 106, wobei die Boosterantenne 104 teilweise die Kon-
taktlos-Chipkartenmodul-Anordnung 106 umgibt.

[0006] Die Boosterantenne 104 wird von einer grol3en ringformigen Leiterschleife 108 gebildet, wobei ein klei-
ner Teil der Leiterschleife zu einer kleinen Leiterschleife 110 ausgebildet ist, die die Kontaktlos-Chipkartenmo-
dul-Anordnung 1086, beispielsweise ein Coil-on-Module 106, welches innerhalb eines Randbereichs der grolien
Leiterschleife 108 angeordnet ist, teilweise umschlieft.

[0007] Weiterhin gibt es mehrere Ansatze und Realisierung fir so genannte Comprehensive UHF-HF An-
tennen. Deren Dimensionen und Abmafe sind dblicherweise entsprechend herkdmmlichen RFID (Radio Fre-
quency Identification, Funkfrequenzidentifikation)-Etiketten (Label), wie beispielsweise geman einer Chipkarte,
ausgepragt, und werden Ublicherweise mittels einer Kombination von Dipol und HF-Spule realisiert.

[0008] In verschiedenen Ausflihrungsbeispielen wird es ermoglicht, sehr kleine Kommunikationsmodule und/
oder Chips mit einer integrierten Antenne in verschiedenen Frequenzbandern auszulesen.

[0009] Inverschiedenen Ausfiihrungsbeispielen wird eine Boosterantenne fiir eine Chip-Anordnung, beispiels-
weise fur eine Chipkarte, bereitgestellt, wobei die Boosterantenne aufweist: einen ersten Schaltkreis, der einen
ersten Resonanzkreis bildet; einen zweiten Schaltkreis, der einen zweiten Resonanzkreis bildet, wobei der
erste Schaltkreis mit dem zweiten Schaltkreis elektrisch leitend verbunden ist; und einen dritten Schaltkreis,
der einen dritten Resonanzkreis bildet, wobei der dritte Schaltkreis mit dem zweiten Schaltkreis elektrisch lei-
tend verbunden ist.
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[0010] In einer Ausgestaltung kann der erste Schaltkreis den ersten Resonanzkreis mit einer ersten Phasen-
resonanz bilden; wobei der zweite Schaltkreis den zweiten Resonanzkreis mit einer zweiten Betragsresonanz
bilden kann.

[0011] In nach einer Ausgestaltung kénnen der erste elektrische Schaltkreis und der zweite elektrische Schalt-
kreis derart eingerichtet sein, dass die erste Phasenresonanz und/oder die zweite Betragsresonanz ungefahr
13,56 MHz betragen/betragt.

[0012] In noch einer Ausgestaltung kann der dritte Schaltkreis den dritten Resonanzkreis mit einer dritten
Phasenresonanz bilden.

[0013] In noch einer Ausgestaltung kann der dritte elektrische Schaltkreis derart eingerichtet sein, dass die
dritte Phasenresonanz grof3er ist als die erste Phasenresonanz.

[0014] In noch einer Ausgestaltung kann der dritte elektrische Schaltkreis derart eingerichtet sein, dass die
dritte Phasenresonanz in einem Bereich von ungefahr 0,3 GHz bis ungefahr 3 GHz liegt.

[0015] In noch einer Ausgestaltung kann der dritte elektrische Schaltkreis derart eingerichtet sein, dass die
dritte Phasenresonanz ungefahr 868 MHz betragt.

[0016] In noch einer Ausgestaltung kann der dritte Schaltkreis eine Dipol-Antenne aufweisen.

[0017] In noch einer Ausgestaltung kann die Dipol-Antenne eine invertierte F-Antenne (IFA) aufweisen oder
als eine solche ausgebildet sein.

[0018] In nach einer Ausgestaltung kann der zweite elektrische Schaltkreis eine induktive Koppelstruktur auf-
weisen.

[0019] In noch einer Ausgestaltung kann der erste elektrische Schaltkreis zu dem zweiten elektrischen Schalt-
kreis in Serie geschaltet sein.

[0020] In noch einer Ausgestaltung kdnnen der erste Resonanzkreis und der zweite Resonanzkreis so einge-
richtet sein, dass ein erster Strom in dem ersten Resonanzkreis in dem zweiten Resonanzkreis beziiglich des
ersten Stroms einen erhdhten zweiten Strom bewirkt.

[0021] In noch einer Ausgestaltung kann der erste Resonanzkreis ein Serienresonanzkreis sein.

[0022] In noch einer Ausgestaltung kann der zweite Resonanzkreis ein Parallelresonanzkreis sein.

[0023] In noch einer Ausgestaltung kann der zweite Schaltkreis mindestens eine Spulenwindung aufweisen.
[0024] Noch einer Ausgestaltung kann der zweite Schaltkreis mehrere Spulenwindungen aufweisen.

[0025] In noch einer Ausgestaltung kann der zweite Schaltkreis eine auere Spulenwindung und mehrere
innere Spulenwindungen aufweisen.

[0026] In noch einer Ausgestaltung kann der dritte Schaltkreis nur mit den inneren Spulenwindungen elektrisch
leitend verbunden sein.

[0027] In noch einer Ausgestaltung kann die Boosterantenne ferner aufweisen einen flexiblen Trager, bei-
spielsweise ein Pflaster; wobei der erste elektrische Schaltkreis, der zweite elektrische Schaltkreis, und der
dritte elektrische Schaltkreis auf dem flexiblen Trager angeordnet sein kdnnen.

[0028] In verschiedenen Ausfuhrungsbeispielen wird eine Kontaktlos-Chip-Anordnung bereitgestellt, bei-
spielsweise eine Kontaktlos-Chipkartenmodul-Anordnung, aufweisend: eine Boosterantenne, wie sie oben be-
schrieben wurde und im Folgenden noch naher erlautert wird; und ein Kontaktlos-Chipmodul, beispielsweise
ein Kontaktlos-Chipkartenmodul, das aufweist: einen Chip; und eine Spule, die mit dem Chip elektrisch gekop-
pelt ist; wobei die Boosterantenne mit der Spule des Kontaktlos-Chipmoduls, beispielsweise des Kontaktlos-
Chipkartenmoduls, induktiv gekoppelt ist mittels mindestens eines induktiven Kopplungsbereichs der Booster-
antenne.
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[0029] Die Chip-Anordnung kann eine beliebige Anordnung sein, die einen Chip aufweist, beispielsweise eine
tragbare Anordnung mit einem Chip. Die Boosterantenne kann beispielsweise mit auf einem flexiblen Trager
angeordnet sein, beispielsweise auf einem Textil-Trager, beispielsweise auf einem Pflaster (beispielsweise auf
einem Heftpflaster).

[0030] Durch entsprechende Dimensionierung und Auslegung der einzelnen Komponenten des ersten elek-
trischen Schaltkreises und/oder des zweiten elektrischen Schaltkreises ergibt sich eine Vielzahl maglicher An-
wendungsfalle. Sowohl der erste, als auch der zweite Resonanzkreis lassen sich durch entsprechende Dimen-
sionierung der Schaltungskomponenten sehr einfach auf eine bestimmte Phasenresonanz oder Betragsreso-
nanz einstellen. Durch den getrennten Aufbau wird zusatzlich die Parametrisierung und Verifikation der Boos-
terantenne erheblich vereinfacht.

[0031] In einer Ausgestaltung kann das Kontaktlos-Chipmodul, beispielsweise Kontaktlos-Chipkartenmodul,
ein Modul mit integrierter Spule (Spule-auf-Modul, Coil-On-Module (CoM)) oder ein Modul mit integrierter An-
tenne (Auf-dem-Chip-Antenne, On-Chip Antenna (OCA)) sein.

[0032] In noch einer Ausgestaltung kann das Kontaktlos-Chipmodul mit integrierter Spule (Spule-auf-Modul,
Coil-On-Module (CoM)) oder ein Modul mit integrierter Antenne (Auf-dem-Chip-Antenne, On-Chip Antenna
(OCA)) einen vorgebbaren, beispielsweise vordefinierten, bestimmten Abstand zum Koppelelement der Boos-
terantenne aufweisen.

[0033] In noch einer Ausgestaltung kann sich das Kontaktlos-Chipmodul mit integrierter Spule (Spule-auf-Mo-
dul, Coil-On-Module (CoM)) oder ein Modul mit integrierter Antenne (Aufdem-Chip-Antenne, On-Chip Antenna
(OCA)) in einer anderen Materie befinden. (beispielsweille in einen Muskel oder im Koérper eines Lebewesens
implantiert sein).

[0034] In einer Ausgestaltung kann die Boosterantenne mindestens einen weiteren Kopplungsbereich aufwei-
sen zum Koppeln mit einem Schreib- und/oder Lesegerat.

[0035] In noch einer Ausgestaltung kann der erste elektrische Schaltkreis den weiteren Kopplungsbereich
zum Koppeln mit einem Schreib- und/oder Lesegerat bilden.

[0036] In noch einer Ausgestaltung kann der induktive Kopplungsbereich Teil des zweiten elektrischen Schalt-
kreises sein; wobei der induktive Kopplungsbereich im Wesentlichen deckungsgleich zu dem Kontaktlos-Chip-
modul, beispielsweise Kontaktlos-Chipkartenmodul, angeordnet sein kann.

[0037] In noch einer Ausgestaltung kann der weitere Kopplungsbereich zum Koppeln mit einem Schreib- und/
oder Lesegerat von einem Dipol gebildet sein.

[0038] In noch einer Ausgestaltung kann der induktive Kopplungsbereich der Boosterantenne zum Koppeln
mit einem Chip vollstandig innerhalb des weiteren Kopplungsbereichs zum Koppeln mit einem Schreib- und/
oder Lesegerat angeordnet sein.

[0039] In noch einer Ausgestaltung kann der induktive Kopplungsbereich der Boosterantenne zum Koppeln
mit einem Chip vollstandig auBerhalb des weiteren Kopplungsbereichs zum Koppeln mit einem Schreib- und/
oder Lesegerat angeordnet sein.

[0040] In noch einer Ausgestaltung kann das Kontaktlos-Chipmodul, beispielsweise Kontaktlos-Chipkarten-
modul, ferner Chipkontakte, beispielsweise Chipkartenkontakte aufweisen, welche eingerichtet sein kénnen,
eine kontaktbasierte Chip-Schnittstelle, beispielsweise Chipkartenschnittstelle, bereitzustellen.

[0041] In noch einer Ausgestaltung kann die Kontaktlos-Chip-Anordnung, beispielsweise Kontaktlos-Chipkar-
tenmodul Anordnung eingerichtet sein als eine Dual-Interface-Chipmodul-Anordnung, beispielsweise als eine
Dual-Interface-Chipkartenmodul-Anordnung.

[0042] In verschiedenen Ausfiilhrungsbeispielen wird eine Kontaktlos-Chip-Anordnung bereitgestellt, bei-

spielsweise eine Chipkarte, aufweisend: eine Chipmodul-Anordnung, beispielsweise eine Kontaktlos-Chipkar-
tenmodul-Anordnung, wie sie oben beschrieben wurde und im Folgenden noch naher erlautert wird.
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[0043] So ist es beispielsweise moglich, die Bemessung und Dimensionierung der Komponenten der Schalt-
kreise so vorzunehmen, dass es mdoglich ist, mit einem duReren, schwachen elektromagnetischen Feld den
ersten Schwingkreis (anders ausgedrickt den ersten Resonanzkreis) in Schwingung zu versetzen, beispiels-
weise in Phasenresonanz oder Betragsresonanz zu versetzen. Letzteres hatte zur Folge, dass der Betrag der
Impedanz des ersten Serienresonanzkreises minimal und der in dem ersten Resonanzkreis induzierte Strom
maximal werden wiirde. Durch die Kopplung des ersten Schaltkreises mit dem zweiten Schaltkreis kann Letz-
terer ebenfalls angeregt werden. Wird der zweite Schwingkreis beispielsweil’e als Parallelresonanzkreis aus-
gefiihrt, kommt es innerhalb des Kreises zu einer Stromerhéhung. Diese Strdme in den Zweigen des Parallel-
resonanzkreises konnen entsprechend der Giite des Kreises sehr viel groRer als der Anregungsstrom sein.

[0044] Dadurch wird zusatzlich zum herkdmmlichen geometrischen Boostereffekt auch noch eine elektroma-
gnetische Eigenschaft ausgenutzt, die zu einem elektrischen Boostereffekt fiihrt.

[0045] In einer Ausgestaltung bildet zumindest ein Teil des zweiten elektrischen Schaltkreises der Boosteran-
tenne einen induktiven Kopplungsbereich zur Kopplung mit einer Antenne eines Chipmoduls, beispielsweise
eines Chipkartenmoduls. Der induktive Kopplungsbereich kann beispielsweise durch die Ausformung einer
Leiterschleife oder einer Spule erfolgen. Beispielsweise kann die Form der Leiterschleife oder der Spule des
induktiven Kopplungsbereichs der Boosterantenne der Form der Antenne des Kontaktlos-Chipmoduls, bei-
spielsweise des Kontaktlos-Chipkartenmoduls, entsprechen oder ihr angenahert sein. Darliber hinaus kann es
vorgesehen sein, dass auch die Dimensionen, anders ausgedriickt die GroRenabmessungen der Leiterschleife
oder der Spule des induktiven Kopplungsbereichs der Boosterantenne der Form der Antenne des Kontaktlos-
Chipmoduls, beispielsweise des Kontaktlos-Chipkartenmoduls, entsprechen oder ihr zumindest angenahert
sind. Eine Verbesserung der Kopplung zwischen Boosterantenne und Kontaktlos-Chipmodul, beispielsweise
Kontaktlos-Chipkartenmodul, kann zudem erreicht werden, wenn die Leiterschleife oder die Spule des induk-
tiven Kopplungsbereiches der Boosterantenne die Antenne des Kontaktlos-Chipmoduls, beispielsweise des
Kontaktlos-Chipkartenmoduls, eng umschlief3t oder deckungsgleich tiber oder unterhalb von ihr angeordnet ist,
so dass ein von der Spule oder der Leiterschleife erzeugtes Magnetfeld die Spule des Kontaktlos-Chipmoduls,
beispielsweise des Kontaktlos-Chipkartenmoduls, mdglichst gut durchsetzt.

[0046] Der erste elektrische Schaltkreis der Boosterantenne kann beispielsweise ein HF-Schwingkreis sein
oder einen solchen bilden. Der dritte elektrische Schaltkreis der Boosterantenne kann beispielsweise ein UHF-
Schwingkreis (beispielsweise ein UHF-Dipol) sein oder einen solchen bilden.

[0047] Der zweite elektrische Schaltkreis kann eine Mehrzahl von Spulenwindungen und somit mindestens
eine innere Spulenwindungen und mindestens eine dullere Spulenwendung aufweisen. Der dritte elektrische
Schaltkreis und damit beispielsweise der UHF-Dipol kann in verschiedenen Ausfiihrungsformen nur mit der
oder den inneren Spulenwindungen elektrisch leitend verbunden bzw. angeschlossen sein.

[0048] Dadurch kann sich ein hoher induktive Widerstand der restlichen Spulenwindungen nach auf3en erge-
ben und der UHF-Pfad kann nicht durch die bendtigte HF-Kapazitat kurz geschlossen werden.

[0049] Anschaulich sind der erste elektrische Schaltkreis und der dritte elektrische Schaltkreis derart einge-
richtet und miteinander und mit dem zweiten elektrischen Schaltkreis der Art elektrisch leitend verbunden bzw.
gekoppelt, dass der erste elektrische Schaltkreis und der dritte elektrische Schaltkreis (also beispielsweise
der HF-Schwingkreis und der UHF-Schwingkreis) ein magnetisches Feld auf derselben Koppelstruktur (als
ein Beispiel des zweiten elektrischen Schaltkreises) erzeugen, welches fur eine induktive Kopplung zu einer
Antenne auf einem Chip oder zu einer Antenne auf einem anderen Objekt verwendet werden kann.

[0050] In verschiedenen Ausfiihrungsbeispielen wird eine Antennenstruktur bereitgestellt mit einer Spulenan-
tenne mit mehreren Spulenwindungen, wobei die Antennenstruktur derart eingerichtet ist, dass sich auf ihr
bei einer vorgegebenen Betriebsfrequenz eines Antennensignals eine stehende Welle des Antennensignals
ausbildet.

[0051] Ineiner Ausgestaltung kann die Antennenstruktur eine Lecherleitungsstruktur aufweisen oder von einer
solchen gebildet werden.

[0052] In verschiedenen Ausfilhrungsbeispielen wird eine Chip-Anordnung bereitgestellt, aufweisend: min-
destens einen Chip; und eine mit dem Chip gekoppelte Antennenstruktur, wie sie oben beschrieben wurde
und im Folgenden noch naher erlautert wird.
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[0053] In einer Ausgestaltung kdnnen der Chip und die Antennenstruktur auf einem gemeinsamen Trager
aufgebracht sein.

[0054] In noch einer Ausgestaltung konnen der Chip und die Antennenstruktur auf einem gemeinsamen Trager
monalithisch integriert aufgebracht sein.

[0055] Ausflihrungsbeispiele der Erfindung sind in den Figuren dargestellt und werden im Folgenden naher
erlautert.

[0056] Es zeigen

[0057] Fig. 1 eine herkdbmmliche Kontaktlos-Chipkarte mit einem Chipkartenkorper, einer darin integrierten
Boosterantenne und einer Kontaktlos-Chipkartenmodul-Anordnung;

[0058] Fig. 2 eine Boosterantenne gemal} verschiedenen Ausflihrungsbeispielen;

[0059] Fig. 3 eine Boosterantenne gemal verschiedenen Ausfiihrungsbeispielen;

[0060] Fig. 4 einen vergréRerten Ausschnitt des oberen linken Bereichs der Boosterantenne gemal Fig. 3;
[0061] Fig. 5 eine Chipkarte mit einer Boosterantenne gemaf verschiedenen Ausfiihrungsbeispielen;
[0062] Fig. 6 ein reales Ersatzschaltbild der Boosterantenne geman Fig. 5;

[0063] Fig. 7 ein vereinfachtes Ersatzschaltbild der Boosterantenne gemaR Fig. 5;

[0064] Fig. 8A und Fig. 8B die zugehorigen Ortskurven sowie den Verlauf des Betrags (in einem Betragsdia-
gramm) des in Fig. 7 dargestellten Schaltkreises;

[0065] Fig. 9 das Verhéaltnis der Strome die im zweiten Schaltkreis flieRen zum Strom der im ersten Schaltkreis
induziert wird, bei einer entsprechenden Giite des zweiten Resonanzkreises (in einem Stromdiagram);

[0066] Fig. 10 eine Draufsicht auf einen Chip mit einer (monolithisch) integrierten Antennenstruktur gemaf
verschiedenen Ausfiihrungsbeispielen;

[0067] Fig. 11 eine Draufsicht auf eine Spule gemal} verschiedenen Ausfliihrungsbeispielen;
[0068] Fig. 12 eine Simulationsdarstellung eines ersten Resonanzfalls in der Spule geman Fig. 11;
[0069] Fig. 13 eine Simulationsdarstellung eines zweiten Resonanzfalls in der Spule gemal Fig. 11;

[0070] Fig. 14 eine Darstellung der Ausbreitung einer stehenden Welle entlang einer Lecherleitung zu unter-
schiedlichen Zeitpunkten; und

[0071] Fig. 15 eine anschauliche Erlauterung der Struktur der Spule gemaR Fig. 11, weshalb diese Struktur
ebenfalls eine Lecherleitung bildet.

[0072] Inderfolgenden ausfiihrlichen Beschreibung wird auf die beigefigten Zeichnungen Bezug genommen,
die Teil dieser bilden und in denen zur Veranschaulichung spezifische Ausfiihrungsformen gezeigt sind, in
denen die Erfindung ausgelibt werden kann. In dieser Hinsicht wird Richtungsterminologie wie etwa ,oben”,
,unten”, ,vorne”, ,hinten”, ,vorderes”, ,hinteres”, usw. mit Bezug auf die Orientierung der beschriebenen Fi-
gur(en) verwendet. Da Komponenten von Ausfiihrungsformen in einer Anzahl verschiedener Orientierungen
positioniert werden kdnnen, dient die Richtungsterminologie zur Veranschaulichung und ist auf keinerlei Wei-
se einschrankend. Es versteht sich, dass andere Ausfihrungsformen benutzt und strukturelle oder logische
Anderungen vorgenommen werden kénnen, ohne von dem Schutzumfang der vorliegenden Erfindung abzu-
weichen. Es versteht sich, dass die Merkmale der hierin beschriebenen verschiedenen beispielhaften Ausfiih-
rungsformen miteinander kombiniert werden kdnnen, sofern nicht spezifisch anders angegeben. Die folgende
ausfihrliche Beschreibung ist deshalb nicht in einschrankendem Sinne aufzufassen, und der Schutzumfang
der vorliegenden Erfindung wird durch die angefiigten Anspriiche definiert.
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[0073] Im Rahmen dieser Beschreibung werden die Begriffe "verbunden”, "angeschlossen” sowie "gekoppelt”
verwendet zum Beschreiben sowohl einer direkten als auch einer indirekten Verbindung, eines direkten oder
indirekten Anschlusses sowie einer direkten oder indirekten Kopplung. In den Figuren werden identische oder
ahnliche Elemente mit identischen Bezugszeichen versehen, soweit dies zweckmaRig ist.

[0074] In verschiedenen Ausfiihrungsbeispielen wird eine Kombination von einer oder mehreren UHF-Boos-
terantennen (UHF: Ultrahochfrequenz) und einer oder mehreren HF-Boosterantennen (HF: Hochfrequenz) be-
reitgestellt. Durch eine geschickte geometrische Anordnung der einzelnen Komponenten ist es nun erméglicht,
auch sehr kleine Kommunikationsmodule und/oder Chips mit einer integrierten Antenne in verschiedenen Fre-
quenzbandern auszulesen. Eine UHF-Boosterantenne kann eingerichtet sein, elektromagnetische Wellen mit
einer Frequenz in einem Bereich von ungefahr 0,3 GHz bis ungefahr 3 GHz auszusenden oder zu empfangen.
Weiterhin kann eine HF-Boosterantenne eingerichtet sein, elektromagnetische Wellen mit einer Frequenz in
einem Bereich von ungefahr 0,3 kHz bis ungefahr 30 MHz auszusenden oder zu empfangen.

[0075] Wird an die vorgesehene Stelle (auch bezeichnet als Kopplungsbereich, anschaulich der Bereich, in
dem der zweite elekirische Schaltkreis vorgesehen ist zum Erzeugen einer induktiven Kopplung mit einem
Chip oder einem anderen Objekt) ein UHF Chip angebracht, so fungiert die Boosterantenne anschaulich als
UHF-Tag. Wird ein HF-OCA (OCA: On-Chip Antenna, Chip mit (monolithisch) integrierter Antenne) verwendet,
so entsteht ein konventioneller HF-Transponder.

[0076] Zusatzlich gibt es in verschiedenen Ausflihrungsbeispielen die Mdglichkeit, einen oder mehrere Chips
mit einer speziellen On-Chip-Antenne zu verwenden, so dass das System ahnlich wie ein so genannter Com-
prehensive-Transponder funktioniert. D. h. sowchl der Chip als auch die Boosterantenne kdnnen auf beiden
Frequenzen (bzw. Frequenzbereichen) arbeiten. Dadurch entsteht ein Comprehensive-Transponder-System.

[0077] Anschaulich wird in verschiedenen Ausfiihrungsbeispielen wie auch bei standardméRigen Compre-
hensive Antennen, eine Ableitung des Dipols mit einer HF-Spule in einer Boosterantenne kombiniert. In ver-
schiedenen Ausfiihrungsbeispielen ist bei der Comprehensive-Boosterantenne anschaulich eine Mittelanzap-
fung des sekundaren Koppelelements (d. h. das Koppelelement, das zur induktiven Kopplung mit einem Chip
vorgesehen ist) vargesehen. Wahrend in verschiedenen Ausfiihrungsbeispielen die gesamte sekundare Kop-
pelspule fir HF verwendet werden kann, findet fir UHF beispielsweise nur der innere Teil der Spulenwicklung
eine Verwendung. So ist die ideale Kopplung fiir beide Frequenzbander maéglich.

[0078] Anschaulich wird in verschiedenen Ausfiihrungsbeispielen eine unterschiedliche Spulenspeisung von
einem UHF-Dipol und einer HF-Spule bei einer Boosterantenne bereitgestellt.

[0079] In verschiedenen Ausfithrungsbeispielen versorgt ein HF-Schwingkreis (als ein Beispiel des ersten
elektrischen Schaltkreises) mit einer grolen Spule den HF-Resonanzkreis mit einer kleinen Koppelspule (als
ein Beispiel des zweiten elektrischen Schaltkreises). Diese weist mehrere Spulenwindungen auf, um eine dem-
entsprechend hohe Induktivitat fiir HF zu erreichen. Der UHF-Dipol (in der Abbildung ausgefiihrt als IFA) ist nur
an den inneren Spulenwindungen dieser Koppelspule angeschlossen. Dadurch ergibt sich ein hoher induktiver
Widerstand der restlichen Spulenwindungen nach aufien und der UHF-Pfad kann nicht durch die bendtigte HF-
Kapazitat kurzgeschlossen werden. Somit erzeugen die HF-Antennenstruktur und die UHF-Antennenstruktur
also auf derselben Koppelstruktur ein magnetisches Feld, das beispielsweise fur eine induktive Kopplung zu
OCAs bzw. CoMs verwendet werden kann.

[0080] Fig. 2 zeigt eine Boosterantenne 200 gemal verschiedenen Ausfiihrungsbeispielen.

[0081] Die Boosterantenne 200, die beispielsweise fiir eine Chip-Anordnung vorgesehen ist, beispielsweise
fur eine Chipkarte, kann einen Trager 202 sowie einen auf dem Trager 202 aufgebrachten ersten Schaltkreis
204 aufweisen, der einen ersten Resonanzkreis bildet. Der erste Schaltkreis 204 kann eine erste Spule 206
mit mindestens einer Spulenwindung 208 aufweisen. Der erste elektrische Schaltkreis 204 kann einen Kopp-
lungsbereich zum induktiven Koppeln mit einem Schreib- und/oder Lesegerat (nicht dargestellt) bilden. Der
Trager 202 kann beispielsweise eine Folie, beispielsweise eine Plastikfolie sein.

[0082] In noch einer Ausgestaltung kann der Kopplungsbereich zum Koppeln mit einem Schreib- und/oder
Lesegerét von einer Leiterschleife gebildet sein.

[0083] Die GroRe der Leiterschleife bzw. der ersten Spule 206 kann in verschiedenen Ausfiihrungsbeispielen
im Wesentlichen durch die duReren Abmessungen eines Tragersubstrates (anders ausgedriickt des Tragers
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202), oder auch beispielsweise der Chip-Anordnung, beispielsweise der Chipkarte, selbst, begrenzt werden,
wenn beispielsweise der Trager 202 in der Chip-Anordnung integriert ist (beispielsweise in den Chipkarten-
korper einlaminiert ist). Um eine moglichst grofe vom elektromagnetischen Wechselfeld durchsetzte Flache
zu erhalten, kann die Form der Leiterschleife bzw. Spule der Form des Substrates bzw. der Chip-Anordnung,
beispielsweise der Chipkarte angeglichen werden. Ferner kénnen hinsichtlich der Ausgestaltung der Form und
GroRe der Leiterschleife bzw. Spule Normen wie beispielsweise 1ISO 7816 beriicksichtig werden, die Bereiche
definieren, die fir die Beschriftungen Einpragungen oder ahnlichem auf den Karten von elektrischen Kompo-
nenten wie Leiterbahnen freizuhalten sind.

[0084] In einer Ausgestaltung kann die Wicklungsrichtung der Spulenwindung(en) 208 gleichsinnig sein.

[0085] In noch einer Ausgestaltung kann der Kopplungsbereich zum Koppeln mit einem Schreib- und/oder
Lesegeréat von einer HF-Antennenstruktur gebildet sein.

[0086] Die Boosterantenne 200 kann ferner einen auf dem Trager 202 aufgebrachten zweiten Schaltkreis 210
aufweisen, der einen zweiten Resonanzkreis bildet. Der zweite Schaltkreis 210 kann eine zweite Spule 212
mit mindestens einer Spulenwindung 214, 216 aufweisen. In verschiedenen Ausflihrungsbeispielen kénnen
mehrere Spulenwindungen 214, 216 vorgesehen sein, wobei die mehreren Spulenwindungen 214, 216 min-
destens eine innere Spulenwindung 214 und mindestens eine um die innere Spulenwindung 214 herum ver-
laufende duflere Spulenwindung 216 aufweisen kénnen. Der zweite elektrische Schaltkreis 210 kann einen
Kopplungsbereich 218 zum induktiven Koppeln mit einem Chip (nicht dargestellt) bilden.

[0087] In noch einer Ausgestaltung kann der induktive Kopplungsbereich 218 Teil des zweiten elektrischen
Schaltkreises 210 sein, wobei der induktive Kopplungsbereich 218 im Wesentlichen deckungsgleich zu dem
Kontaktlos-Chipmodul, beispielsweise dem Kontaktlos-Chipkartenmodul angeordnet sein kann.

[0088] In noch einer Ausgestaltung kann der induktive Kopplungsbereich 218 von einer Leiterschleife gebildet
sein.

[0089] In noch einer Ausgestaltung kann der induktive Kopplungsbereich 218 von einer Spule, beispielsweise
von der innersten Spulenwindung 214 der Spule 212, definiert sein.

[0090] In noch einer Ausgestaltung kann der induktive Kopplungsbereich 218 der Boosterantenne 200 zum
Koppeln mit einem Chip vollstandig innerhalb des weiteren Kopplungsbereichs zum Koppeln mit einem
Schreib- und/oder Lesegerat angeordnet sein.

[0091] In noch einer Ausgestaltung kann der induktive Kopplungsbereich 218 der Boosterantenne 200 zum
Koppeln mit einem Chip vollstdndig aulerhalb des weiteren Kopplungsbereichs zum Koppeln mit einem
Schreib- und/oder Lesegerat angeordnet sein.

[0092] Die Boosterantenne 200 kann weiterhin einen auf dem Tréger 202 aufgebrachten dritten Schaltkreis
220 aufweisen, der einen dritten Resonanzkreis bildet. Der dritte Schaltkreis 220 kann eine Dipol-Antenne 222
aufweisen oder von ihr gebildet werden. Die Dipol-Antenne 222 kann zwei elektrische (beispielsweise gerade
linienformige) Leitungen 224, 226 aufweisen, wobei eine erste Leitung 224 mit ihnrem ersten Ende beispiels-
weise mit dem innersten Ende der inneren Spulenwindung 214 der zweiten Spule 212 elektrisch leitend ver-
bunden ist (das zweite Ende der ersten Leitung 224 liegt frei), und wobei eine zweite Leitung 226 mit ihrem
ersten Ende beispielsweise ebenfalls mit einer inneren Spulenwindung 214 der zweiten Spule 212 elektrisch
leitend verbunden ist (das zweite Ende der zweiten Leitung 226 liegt frei). Die erste Leitung 224 und die zweite
Leitung 226 erstrecken sich voneinander weg, liegen jedoch entlang einer gemeinsamen Gerade.

[0093] Die Dipol-Antenne 222 kann jedoch in alternativen Ausgestaltungen auch eine andere gewiinschte
oder geeignete Form aufweisen, beispielsweise eine Form, wie sie im Folgenden noch naher erlautert wird.

[0094] Fig. 3 zeigt eine Boosterantenne 300 gemaR verschiedenen Ausfiihrungsbeispielen.

[0095] Die Boosterantenne 300 gemaR Fig. 3 hat einen ahnlichen Aufbau wie die Boosterantenne 200 gemaf
Fig. 2, weshalb im Folgenden nur die Unterschiede zwischen den beiden Boosterantennen dargelegt werden.

[0096] Bei der Boosterantenne 300 gemaR Fig. 3 ist die Dipol-Antenne als eine invertierte F-Antenne (IFA)
302 ausgebildet. Weiterhin weist die zweite Spule 212 in diesen Ausfiihrungsbeispiel eine Vielzahl von Spu-
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lenwindungen 214, 216 auf, wobei eine Vielzahl von inneren Spulenwindungen 214 und eine Vielzahl von du-
Reren Spulenwindungen 216 vorgesehen sind. Wie in Fig. 3 dargestellt ist, ist ein erster (oberster) (Quer-)
Schenkel 304 des ,F's” der IFA 302 mit einer ersten inneren Spulenwindung 214 der zweiten Spule 212 mittels
einer ersten elektrisch leitfahigen Leitung 306 elektrisch leitend verbunden. Ferner ist ein zweiter (mittlerer)
(Quer-)Schenkel 308 des ,F's” der IFA 302 mit einer zweiten inneren Spulenwindung 214 der zweiten Spule
212 mittels einer zweiten elektrisch leitfahigen Leitung 310 elektrisch leitend verbunden.

[0097] Fig. 4 zeigt einen vergroRerten Ausschnitt des oberen linken Bereichs der Boosterantenne 300 gemafy
Fig. 3.

[0098] In verschiedenen Ausgestaltungen kann der erste Schaltkreis den ersten Resonanzkreis mit einer ers-
ten Phasenresonanz bilden, und der zweite Schaltkreis kann den zweiten Resonanzkreis mit einer zweiten
Betragsresonanz bilden.

[0099] Fig. 5 zeigt eine Chipkarte 500 mit einer Boosterantenne 504 gemal} verschiedenen Ausfuhrungsbei-
spielen

[0100] Es ist darauf hinzuweisen, dass auch wenn verschiedene Ausfihrungsbeispiele anhand einer Chipkar-
te 500 erlautert werden, alternative Ausfihrungsbeispiele auch in anderen Anwendungsbereichen vorgesehen
sein kdnnen. So kann beispielsweise die Boosterantenne 504 auch auf einem anderen Trager angeordnet
sein, beispielsweise einem flexiblen Trager, beispielsweise einem Textil-Trager (beispielsweise einem Pflas-
ter, beispielsweise einem Heftpflaster). Das Chipmodul muss auch nicht unbedingt als ein Chipkartenmodul
implementiert sein, sondern kann beispielsweise ein Chipmodul sein, das beispielsweise unter die Haut eines
Lebewesens implantiert sein kann.

[0101] Die Boosterantenne 504 gemaf Fig. 5 hat einen ahnlichen Aufbau wie die Boosterantenne 200 gemaf
Fig. 2, weshalb im Folgenden nur die Unterschiede zwischen den beiden Boosterantennen dargelegt werden.

[0102] Die Chipkarte 500 weist einen Chipkartenkdrper 502 auf sowie eine Boosterantenne 504 gemaR ver-
schiedenen Ausflihrungsbeispielen. Ferner weist die Chipkarte 500 ein Kontaktlos-Chipkartenmodul 506 auf,
beispielsweise eine On-Chip-Antenna (OCA) oder ein Chip-on-Module (CoM). In verschiedenen Ausfiilhrungs-
beispielen ist die Boosterantenne 504 in den Chipkartenkorper 502 integriert, beispielsweise einlaminiert.

[0103] Das Kontaktlos-Chipkartenmodul 506 kann einen Chip sowie eine Spule aufweisen, die mit dem Chip
elektrisch gekoppelt (beispielsweise elektrisch leitend verbunden) ist, beispielsweise mittels einer Leiterbahn.
Die Boosterantenne 504 kann mit der Spule des Kontaktlos-Chipkartenmoduls 506 (auch bezeichnet als Kon-
taktlos-Chipkartenmodul) induktiv gekoppelt sein mittels des mindestens einen induktiven Kopplungsbereichs
218 der Boosterantenne 504, wie oben beschrieben wurde und auch im Folgenden noch naher erlautert wird.
Ferner kann die Boosterantenne 504 mindestens einen weiteren Kopplungsbereich aufweisen zum induktiven
Koppeln mit einem Schreib- und/oder Lesegerat.

[0104] Die Chipkarte 500 und damit auch die Kontaktlos-Chipkartenmodul-Anordnung kénnen als eine rein
kontaktlose Chipkartenmodul-Anordnung eingerichtet sein. Alternativ kann die Chipkarte 500 und damit auch
die Kontaktlos-Chipkartenmodul-Anordnung optional zusatzlich eine kontaktbasierte Chipkartenschnittstelle
(beispielsweise ein Kontaktfeld 508 mit einer Vielzahl von elektrisch leitfahigen Kontakten), beispielsweise in
Form von Chipkartenkontakten (beispielsweise gemal} ISO 7816), aufweisen und somit als eine Dual-Interface-
Chipkartenmodul-Anordnung eingerichtet sein.

[0105] Die Boosterantenne 504 kann den ersten elektrischen Schaltkreis aufweisen, der einen ersten Reso-
nanzkreis mit einer ersten Phasenresonanz bildet sowie den zweiten elektrischen Schaltkreis, der einen zwei-
ten Resonanzkreis mit einer zweiten Betragsresonanz bildet. Der erste elektrische Schaltkreis und der zweite
elektrische Schaltkreis sind miteinander, beispielsweise elektrisch, gekoppelt.

[0106] Die Boosterantenne 504 kann im Wesentlichen zwei Leiterschleifen 510, 512 aufweisen, eine grofle
Leiterschleife 510 und eine kleine Leiterschleife 512. Die kleine Leiterschleife 512 umschliet das CoM 506
bzw. OCA 506. Die groRe Leiterschleife 510 ist mit inren Enden mit den Enden der kleinen Leiterschleife 5§12
elektrisch leitend verbunden und umschlieft teilweise die kleine Leiterschleife 512. Zu den Enden beider Leiter-
schleifen 510, 512 ist ein zweiter Kondensator 516, der Teil des zweiten elektrischen Schaltkreises ist, parallel
geschaltet. Ferner weist die grof3e Leiterschleife 510 in ihrem linken Bereich einen in Serie geschalteten ersten
Kondensator 514 auf. Weiterhin ist eine Dipol-Antenne 518 als dritter Schaltkreis vorgesehen, wobei die Dipol-
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Antenne 518 mit einer inneren Spulenwindung 520 der Spule 522 des zweiten Schaltkreises elektrisch leitend
verbunden ist. Eine erste Induktivitat des ersten Kopplungsbereichs des ersten Schaltkreises und eine zweite
Induktivitat des zweiten Kopplungsbereichs des zweiten Schaltkreises der Boosterantenne 500 sind jeweils als
eine Leiterschleife 510, 512 (eine erste, grolRe Leiterschleife 510 sowie eine zweite, kleine Leiterschleife 512)
ausgefiihrt sind, wobei die zweite Leiterschleife 512 des zweiten Kopplungsbereiches exzentrisch innerhalb
der ersten Leiterschleife 510 angeordnet sein kann. Die erste Leiterschleife 510 kann in ihrem linken Bereich
unterbrochen sein, wobei die Enden der ersten Leiterschleife 510 an der Unterbrechungsstelle T-formig aus-
geformt sind und damit einen Plattenkondensator, namlich den ersten Kondensator 514, bilden. Die Enden der
Leiterschleifen 510, 512 im rechten Bereich der Boosterantenne 500 sind (iber parallel zueinander verlaufen-
de Leitungen, die sich Uber die erste Leiterschleife 510 hinaus erstrecken, miteinander elektrisch leitend ver-
bunden; die parallel verlaufenden Leitungen bilden wiederum einen Plattenkondensator, namlich den zweiten
Kondensator 516. Die Kapazitat dieses zweiten Kondensators 516 ist die Kapazitat des Parallelresonanzkrei-
ses. Die zweite Leiterschleife 512 weist eine Spule mit mehreren, beispielsweise drei (alternativ zwei, vier,
funf, sechs, sieben oder mehr) Spulenwindungen auf.

[0107] Somitweist die Boosterantenne 500 in verschiedenen Ausfiihrungsbeispielen einen getrennten Aufbau
zweier Resonanzkreise (einen Serienresonanzkreis (gebildet von dem ersten elektrischen Schaltkreis) und
einen Parallelresonanzkreis (gebildet von dem zweiten elektrischen Schaltkreis)) auf, welche dieselbe Pha-
senresonanz und Betragsresonanz aufweisen kdnnen. Wird der zweite Schwingkreis beispielsweile als Par-
allelresonanzkreis ausgefihrt, kommt es innerhalb des Kreises zu einer Stromerhéhung. Diese Stréme in den
Zweigen des Parallelresonanzkreises kénnen entsprechend der Giite des Kreises sehr viel gréRer als der Ein-
gangsstrom sein. Einfach ausgedriickt versorgt der Serienresonanzkreis (auch bezeichnet als Serienschwing-
kreis), in dem der Strom induziert wird, den Parallelresonanzkreis (auch bezeichnet als Parallelschwingkreis),
in dem es dann zu einer erneuten Stromiiberhéhung kommt. Diese Stromuberhéhung kann proportional zu
der Gite des jeweiligen Parallelschwingkreises sein.

[0108] Fig. 6 zeigt ein reales Ersatzschaltbild 600 der Boosterantenne 500 geman Fig. 5.

[0109] Weiterhin ist in Fig. 6 eine Schreib-/Lesevorrichtung 602 dargestellt, die induktiv mit der Chipkarte
500 gekoppelt ist (mittels einer ersten induktiven Kopplung 620) und damit mittels der Boosterantenne 500,
wiederum induktiv, mit dem Kontaktlos-Chipkartenmodul 506 (mittels einer zweiten induktiven Kopplung 622)
gekoppelt ist.

[0110] Das reale Ersatzschaltbild 600 der Boosterantenne 500 gemaR Fig. 5 weist eine (auf der Kopplungs-
seite zu der Schreib-/Lesevorrichtung 602) eine erste Induktivitat (Ly,,s) 604, einen ersten Kondensator (Cgqp)
608, einen ersten ohmschen Widerstand (Ry,) 608 und eine (vernachlassigbare) erste parasitare Kapazitat
(Cgron_para) 610 der groRen Leiterschleife auf, sowie eine zweite Induktivitét (L) 612, einen zweiten Konden-
sator (Cy.in) 614, einen zweiten ohmschen Widerstand (Ry,;,) 616 und eine (vernachlassigbare) zweite para-
sitare Kapazitét (Cyjein para) 618 der kleinen Leiterschleife auf.

[0111] Durch Vernachlassigen der parasitaren Anteile erhdlt man das in Fig. 7 gezeigte, vereinfachte Ersatz-
schaltbild 700.

[0112] Das vereinfachte Ersatzschaltbild 700 weist nur noch die erste Induktivitat (L) 604, den ersten Kon-
densator (Cyz) 606, den ersten ohmschen Widerstand (Rg..) 608 der groien Leiterschleife auf, sowie die
zweite Induktivitat (L) 612, den zweiten Kondensator (Cy;,) 614, und den zweiten ohmschen Widerstand
(Ryein) 616 der kleinen Leiterschleife auf.

[0113] Wie dem vereinfachten Ersatzschaltbild 700 zu entnehmen ist, bilden die Komponenten der gro3en
Leiterschleife einen Serienresonanzkreis (anders ausgedriickt den ersten elektrischen Schaltkreis) und die die
Komponenten der kleinen Leiterschleife einen Parallelresonanzkreis (anders ausgedriickt den zweiten elektri-
schen Schaltkreis); der Serienresonanzkreis 702 ist dabei zu der Kapazitat des Parallelresonanzkreises 704
seriell geschaltet. Uber die erste Induktivitat 604 der groRen Leiterschleife erfolgt die erste induktive Kopplung
(k) 620 zu dem Schreib- und/oder Lesegerat (Reader) 602; Giber die zweite Induktivitat 612 der kleinen Leiter-
schleife erfolgt die Kopplung zu dem CoM bzw. der OCA, allgemein dem Kontaktlos-Chipkartenmodul 506.

[0114] Die Phasenresonanzen der Schwingkreise 702, 704 konnen mit folgenden Formeln ermittelt:
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[0115] Im vorliegenden Fall kbnnen die beiden Resonanzkreise 702, 704 derart dimensioniert sein, dass die
Phasenresonanz fiir den Serienresonanzkreis 702 und die Betragsresonanz fur den Parallelresonanzkreis 704
13,56 MHz betragt.

[0116] Fig. 8A und Fig. 8B zeigen die zugehérigen Ortskurven in einem Ortskurvendiagramm 800, sowie den
Verlauf des Betrags (in einem Betragsdiagramm 801) mit unterschiedlichen Giiten des zweiten Schwingkrei-
ses. Es ist zu erkennen, dass ab einer bestimmten Giite des zweiten Schwingkreises bis zu 3 Phasenreso-
nanzen (erste Phasenresonanz 801, zweite Phasenresonanz 802 und dritte Phasenresonanz 803) des Ge-
samtsystems maoglich sind. Dies ist auch mittels Extremstellen zweier Hocker 804 und 805 in einem Betrags-
diagramm 806 veranschaulicht.

[0117] Es ist dargestellt, dass in dem zweiten Resonanzfall (erste Phasenresonanz 803 und zugehdriges Be-
tragsminimum 805) die Impedanz nur nach den Realteil aufweist. Diese Punkte entsprechen der Betriebsfre-
quenz der Boosterantenne. Wiirde die Giite des ersten Serienschwingkreises verandert werden, verschieben
sich die in dem Ortskurvendiagramm 800 dargestellten Kurven entlang der x-Achse.

[0118] Fig. 9 zeigt ein Stromdiagramm 900. Hier wird das Verhaltnis der Strome 901 die im zweiten Schaltkreis
flieBen (IL und IC), zum Strom der im ersten Schaltkreis induziert wird, bei einer entsprechenden Giite des
zweiten Resonanzkreises dargestellt.

[0119] In Fig. 9 ist verdeutlicht, dass der Strom in der Koppelstruktur der kleinen Induktivitat (zweiter Schalt-
kreis) im Vergleich zu dem Strom in der groRen Induktivitat (erster Schaltkreis) deutlich erhoht ist. Der stark
erhohte Strom in der kleinen Leiterschleife ruft in weiterer Folge ein verstarktes Magnetfeld hervor, wodurch
die Kopplung zu dem Kontaktlos-Chipkartenmodul 506 signifikant verbessert wird.

[0120] Je hoher die Gite des zweiten Schwingkreises ist, desto weniger sind die Strommaxima 902 gegen-
Uber der Betriebsfrequenz verschoben. Das Verhaltnis von Stromiberhohung 902 und dem Eingangsstrom
entspricht in etwa der Giite des zweiten Resonanzkreises.

[0121] Wie oben beschrieben wurde, kénnen allgemein der erste elektrische Schaltkreis und der zweite elek-
trische Schaltkreis derart eingerichtet sind, dass die erste Phasenresonanz (d. h. die Phasenresonanz des
ersten elektrischen Schaltkreises) und die zweite Betragsresonanz (d. h. die Betragsresonanz des zweiten
elektrischen Schaltkreises) identisch sind. Der erste elektrische Schaltkreis und der zweite elektrische Schalt-
kreis kdnnen derart eingerichtet sein (anders ausgedriickt derart dimensioniert sein), dass die erste Phasen-
resonanz und/oder die zweite Betragsresonanz ungefahr 13,56 MHz betragen/betragt.

[0122] Die Boosterantenne gemaf verschiedenen Ausgestaltungen kann derart eingerichtet und dimensio-
niert sein, dass die Chipkarte in dem HF-Frequenzbereich (beispielsweise mittels des ersten elektrischen
Schaltkreises) oder in dem UHF-Frequenzbereich (beispielsweise mittels des dritten elektrischen Schaltkrei-
ses) betrieben werden kann.

[0123] Die kombinierte Boosterantenne, d. h. eine Boosterantenne, die gemal verschiedenen Ausfliihrungs-
beispielen mehrere Frequenzbander unterstiitzt, kann nun mit HF-OCAs und/oder UHF-OCAs eingesetzt wer-
den.

[0124] Durch den Einsatz von einem so genannten Comprehensive-OCA entsteht ein Comprehensive Trans-
ponder der sowohl bei UHF als auch bei HF funktioniert.

[0125] Verschiedene Ausfiihrungsbeispiele kdnnen beispielsweise in folgendem Anwendungsbeispiel einge-
setzt werden:
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Ein passives Sensordevice (OCA-Chip mit einem oder mehreren Sensoren) das unter die Haut eines Lebe-
wesens, beispielsweise eines Menschens implantiert wird, ist kann vorgesehen sein zum Auslesen von Biosi-
gnalen wie Temperatur, Glucose, oder dergleichen.

[0126] Versorgt wird dieser Chip beispielsweise mit Energie (iber HF (die Koppelstruktur liefert geniigend En-
ergie, um den Betrieb des Chips aufrechtzuhalten). Diese HF-Energie kommt aus unmittelbarer Néhe; einer
Basisstation oder einem Energieharvester, der auf dem Pflaster (auf dem sich auch die Boosterantenne befin-
den kann) implementiert ist. Die gemessenen Sensordaten werden jedoch in verschiedenen Ausfiihrungsbei-
spielen ber UHF gesendet. Dies erhdht die Reichweite erheblich. Patienten in einem Krankenzimmer kénnen
auf diese Weise einfach, Uber eine leicht zu realisierende, gesundheitsvertragliche Methode tiberwacht werden.

[0127] Ein weiteres Anwendungsbeispiel ist in einer Kombination von Markenschutz und Logistikanwendung
zu sehen, wobei UHF fiir den Logistikbereich eingesetzt werden kann (EPC, Evolved Packet Core, anschau-
lich Kommunikation uber ein 3GPP Kommunikationsnetzwerk) und wobei HF fur die Kommunikation mit dem
Nutzer eingesetzt werden kann als Nahfeld-Kommunikation (NFC, Near Field Communication).

[0128] Durch den Einsatz von einer oder mehreren Comprehensive Boosterantennen werden die Vorteile
beider Frequenzbander vereint. UHF bietet eine hohe Lese/Schreib-Reichweite und wird in der Logistik Giberall
eingesetzt. Verpackungen kdénnen auf diese Weise einfach lokalisiert und Giberwacht werden.

[0129] Fir den Endnutzer ist beispielsweise die NFC-Anwendung von Bedeutung. Hier werden beispielsweise
mittels eines NFC-fahigen Mobilfunk-Kommunikationsendgerats detaillierte Informationen Uber das Produkt
aus unmittelbarer Nahe abgerufen.

[0130] Fig. 10 zeigt eine Draufsicht auf einen Chip 1000 mit einem Trager 1002, beispielsweise aufweisend
Silizium (oder ein anders geeignetes Halbleitermaterial oder ein anderes geeignetes Verbundhalbleitermateri-
al), und mit einer in dem Trager 1002 (monolithisch) integrierten Antennenstruktur 1004.

[0131] In dem Trager 1002 ist mindestens ein Schaltkreis (nicht dargestellt), beispielsweise ein Logik-Schalt-
kreis und/oder ein Speicher-Schaltkreis enthalten.

[0132] Der Chip 1000 stellt somit anschaulich eine On-Chip-Antenne (OCA) dar.

[0133] Wie im Folgenden noch naher erlautert wird stellt der Chip 1000 eine Comprehensive-Antenne dar, die
sowohl HF als auch UHF unterstiitzt.

[0134] Mittels dieser Bauweise kann die im Folgenden beschriebene Antenne auf mehreren verschiedenen
Frequenzen (bzw. Frequenzbereichen) betrieben werden.

[0135] Beispielsweise bei Anwendungen mit On-Chip-Antennen ermdglicht diese Variante eine sehr einfach
zu realisierende Multifrequenzband-Funktion.

[0136] Durch die speziell geformte Spule der im Folgenden beschriebenen Antennenstruktur 1004 des Chips
1000 kommt es zu mehreren Resonanzfallen, die je nach Geometrie bei unterschiedlichen Frequenzbandern
auftritt.

[0137] Hierdurch ist es méglich, durch die kleine Bauweise dieser Antennenstruktur 1004, dieser als Compre-
hensive-On-Chip-Antenne einzusetzen.

[0138] Dieser (beispielsweise) RFID-Chip 1000, kann somit mit verschiedenen Frequenzen betrieben werden.
[0139] Die Antennenstruktur 1004 kann eine Spulenantenne mit mehreren Spulenwindungen aufweisen, wo-
bei die Antennenstruktur derart eingerichtet ist, dass sich auf ihr bei einer vorgegebenen Betriebsfrequenz
eines Antennensignals eine stehende Welle des Antennensignals ausbildet. Die Antennenstruktur 1004 kann

eine Lecherleitungsstruktur aufweisen, wie im Folgenden noch naher erlautert wird.

[0140] Dies kann beispielsweise erreicht werden durch Bereitstellen einer speziellen geometrischen Struktur
der Spule.
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[0141] So kann die Spule 1100 beispielsweise eine Struktur aufweisen, wie sie in Fig. 11 in Draufsicht dar-
gestellt ist.

[0142] Die Spule 1100 kann zwei Spulenwindungen 1102, 1104 aufweisen, wobei eine erste Spulenwindung
1102 im Wesentlichen vollstandig innerhalb einer zweiten Spulenwindung 1104 verlauft. Ein erster Spulenan-
schluss 1106 sowie ein zweiter Spulenanschluss 1108 sind an den jeweiligen Enden der Spule 1100 vorgese-
hen, und zwar beispielsweise an der aulieren zweiten Spulenwindung 1104. An die beiden Spulenanschliisse
1106, 1108 ist die entsprechende Potenzialdifferenz des Antennensignals bereitzustellen. Im Verlauf der bei-
den Spulenwindungen 1102, 1104 kreuzen sich die beiden Spulenwindungen, so dass ein jeweiliger Anschluss
1110, 1112 der ersten Spulenwindung 1102 paarweise angeschlossen ist (das heildt elektrisch leitend verbun-
den ist) mit einem jeweiligen Anschluss 1114, 1116 der zweiten Spulenwindung 1104. Genauer ausgedriickt
bedeutet dies, dass ein erster Anschluss 1110 der ersten Spulenwindung 1102 elektrisch leitend verbunden
ist mit einem ersten Anschluss 1114 der zweiten Spulenwindung 1104 mittels einer ersten Verbindungsleitung
1118, und dass ein zweiter Anschluss 1112 der ersten Spulenwindung 1102 elektrisch leitend verbunden ist
mit einem zweiten Anschluss 1116 der zweiten Spulenwindung 1104 mittels einer zweiten Verbindungsleitung
1120, wobei die erste Verbindungsleitung 1118 und die zweite Verbindungsleitung 1120 einander kreuzen,
wobei die beiden Verbindungsleitungen 1118, 1120 Ubereinander verlaufen und voneinander elektrisch isoliert
sind, beispielsweise mittels eines Oxids (beispielsweise Siliziumoxid) und/oder mittels eines Nitrids (beispiels-
weise Siliziumnitrid) oder eines oder mehrerer anderer Isolationsmaterialien oder Isolationsschichten.

[0143] Die Spule 1100 weist beispielsweise eine rechteckférmige (beispielsweise quadratische) Form oder
eine runde Form (beispielsweise elliptische oder kreisférmige) auf. In Fig. 11 ist die Spule mit einer im Wesent-
lichen quadratischen Form dargestellt, wobei die Spule eine erste Seite 1122 (auf der die Spulenanschlisse
1106, 1108 vorgesehen sind), eine der ersten Seite gegenliberliegende zweite Seite 1124 (auf der die Verbin-
dungsleitungen 1118, 1120 vorgesehen sind), sowie eine dritte Seite 1126, welche die Leitungen der Spulen-
windungen 1102, 1104 der ersten Seite 1122 mit den Leitungen der Spulenwindungen 1102, 1104 der zweiten
Seite 1124 an deren ersten Enden elektrisch leitend verbindet, sowie eine vierte Seite 1128, welche die Lei-
tungen der Spulenwindungen 1102, 1104 der ersten Seite 1122 mit den Leitungen der Spulenwindungen 1102,
1104 der zweiten Seite 1124 an deren zweiten Enden elektrisch leitend verbindet.

[0144] Diese Struktur kann beliebig oft in der Antennenstruktur 1004 wiederholt vorgesehen sein, so dass sich
beispielsweise die in Fig. 10 dargestellt Antennenstruktur 1004 ergibt.

[0145] Eine erste Resonanzfrequenz ergibt sich bei der Antennenstruktur 1004 wie bei einer konventionellen
Spule. Indiesem Fall heben sich die Induktivitaten und die parasitaren Chip-Kapazitaten auf, und es kommt zum
Resonanzfall, wie er in einer ersten Simulationsdarstellung 1200 in Fig. 12 fiir die Spule 1100 dargestellt ist.
Wie in Fig. 12 dargestellt ist, bildet sich in der Spule 1200 in dem ersten Resonanzfall das stéarkste Magnetfeld
auf der linken Seite, d. h. anschaulich ungefahr in der Mitte 1202 der Leitungen der Spulenwindungen 1102,
1104 auf der dritten Seite 1126.

[0146] Bei héheren Frequenzen kann man sich die Wellenausbreitung auf den Leitungen wie bei der einer
Lecherleitung vorstellen. Wenn die Struktur also so gewahlt wird, dass sich ein Lambda (oder ein Vielfaches)
(also eine Wellenlange oder ein Vielfaches der Wellenlange des Antennensignals) auf der Leitung ausbreitet,
so kommt es zu einem zweiten Resonanzfall, wie er in einer zweiten Simulationsdarstellung 1300 in Fig. 13
fur die Spule 1100 dargestellt ist. Wie in Fig. 13 dargestellt ist, bildet sich in der Spule 1200 in dem zweiten
Resonanzfall das starkste Magnetfeld sowohl auf der linken Seite, d. h. anschaulich ungefahr in der Mitte 1202
der Leitungen der Spulenwindungen 1102, 1104 auf der dritten Seite 1126, als auch auf der rechten Seite,
d. h. anschaulich ungefahr in der Mitte 1302 der Leitungen der Spulenwindungen 1102, 1104 auf der vierten
Seite 1128.

[0147] Fig. 14 zeigt eine Darstellung 1400 der Ausbreitung einer stehenden Welle entlang einer Lecherleitung
1402 zu unterschiedlichen Zeitpunkten. So ist zu einem Zeitpunkt t = 0 eine sinusférmige elektromagnetische
Welle 1404 mit einer Wellenldnge A und einer maximalen Amplitude u, dargestellt in einem ersten Diagramm
1406. Weiterhin ist in Fig. 14 zu den jeweiligen Zeitpunktent =0, t = T/4, t = T/2, und t = 3T/4, die Ausbreitung
des Magnetfeldes 1404 zwischen den Elementen der Lecherleitung 1402 dargestelit.

[0148] Fig. 15 zeigt eine anschauliche Erlauterung der Struktur der Spule gemafd Fig. 11, weshalb diese
Struktur ebenfalls eine Lecherleitung bildet.
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[0149] Fig. 15 zeigt zundchst in einer ersten Darstellung 1500 eine herkdbmmliche Lecherleitung 1502, die
einen U-férmigen Verlauf aufweist. Die Lecherleitung 1502 weist zwei einander gegenuberliegende, parallel
verlaufende Leitungen 1504, 1506 auf, welche anihren ersten Enden 1508, 1510 voneinander elektrisch isoliert
sind und an ihren zweiten Enden 1512, 1514 mittels eines elektrisch leitfahigen Verbindungselements 1516
miteinander elektrisch leitend verbunden sind.

[0150] Weiterhin zeigt Fig. 15 in einer zweiten Darstellung 1518, dass die Lecherleitung 1502 aus der ersten
Darstellung 1500 einerseits gefaltet und zum anderen um 180° rotiert ist. Die korrespondierenden Endpunkte
der Lecherleitung 1502 aus der ersten Darstellung 1500 sind in der zweiten Darstellung 1518 entsprechend
angegeben.

[0151] Wird die Lecherleitung 1502 aus der zweiten Darstellung 1518 noch bei gleich bleibenden Dimensio-
nierung hinsichtlich der Wellenausbreitung in einer quadratische Form gebracht, so ergibt sich die Lecherlei-

tungsstruktur 1522, wie sie in einer dritten Darstellung 1520 angegeben ist. Diese Lecherleitungsstruktur 1522
entspricht der Struktur der Spule 1100, wie sie in Fig. 11 dargestellt ist und entsprechend oben erlautert wurde.
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Patentanspriiche

1. Boosterantenne fir eine Chip-Anordnung, insbesondere fiir eine Chipkarte, wobei die Boosterantenne
aufweist:
- einen ersten Schaltkreis, der einen ersten Resonanzkreis bildet;
« einen zweiten Schaltkreis, der einen zweiten Resonanzkreis bildet, wobei der erste Schaltkreis mit dem zwei-
ten Schaltkreis elektrisch leitend verbunden ist;
« einen dritten Schaltkreis, der einen dritten Resonanzkreis bildet, wobei der dritte Schaltkreis mit dem zweiten
Schaltkreis elektrisch leitend verbunden ist.

2. Boosterantenne gemaf Anspruch 1,
« wobei der erste Schaltkreis den ersten Resonanzkreis mit einer ersten Phasenresonanz bildet;
» wobei der zweite Schaltkreis den zweiten Resonanzkreis mit einer zweiten Betragsresonanz bildet.

3. Boosterantenne gemald Anspruch 2, wobei der erste elektrische Schaltkreis und der zweite elektrische
Schaltkreis derart eingerichtet sind, dass die erste Phasenresonanz und/oder die zweite Betragsresonanz un-
gefahr 13,56 MHz betragen/betragt.

4. Boosterantenne gemaf einem der Anspriiche 1 bis 3, wobei der dritte Schaltkreis den dritten Resonanz-
kreis mit einer dritten Phasenresonanz bildet.

5. Boosterantenne gemafll Anspruch 4, wobei der dritte elektrische Schaltkreis derart eingerichtet ist, dass
die dritte Phasenresonanz gréfer ist als die erste Phasenresonanz.

6. Boosterantenne gemaR Anspruch 4 oder 5, wobei der dritte elektrische Schaltkreis derart eingerichtet ist,
dass die dritte Phasenresonanz in einem Bereich von ungefahr 0,3 GHz bis ungefahr 3 GHz liegt.

7. Boosterantenne gemall Anspruch 6, wobei der dritte elekirische Schaltkreis derart eingerichtet ist, dass
die dritte Phasenresonanz ungefahr 868 MHz betragt.

8. Boosterantenne gemaR einem der Anspriiche 1 bis 7, wobei der dritte Schaltkreis eine Dipol-Antenne
aufweist.

9. Boosterantenne gemal Anspruch 8, wobei die Dipol-Antenne eine invertierte F-Antenne (IFA) aufweist
oder als eine solche ausgebildet ist.

10. Boosterantenne gemafl einem der Anspriiche 1 bis 9, wobei der zweite elektrische Schaltkreis eine
induktive Koppelstruktur aufweist.

11. Boosterantenne gemaf einem der Anspriiche 1 bis 10, wobei der erste elektrische Schaltkreis zu dem
zweiten elektrischen Schaltkreis seriell geschaltet ist.

12. Boosterantenne gemal’ einem der Anspriche 1 bis 11, wobei der erste Resonanzkreis und der zweite
Resonanzkreis so eingerichtet sind, dass ein erster Strom in dem ersten Resonanzkreis in dem zweiten Re-
sonanzkreis bezlglich des ersten Stroms einen erhdhten zweiten Strom bewirkt.

13. Boosterantenne (304) gemal einem der Anspriiche 1 bis 12, wobei der erste Resonanzkreis ein Seri-
enresonanzkreis ist.

14. Boosterantenne (304) gemal einem der Anspriiche 1 bis 13, wobei der zweite Resonanzkreis ein Par-
allelresonanzkreis ist.

15. Boosterantenne (304) gemaR einem der Anspriiche 1 bis 14, wobei der zweite Schaltkreis mindestens
eine Spulenwindung aufweist.

16. Boosterantenne gemaR Anspruch 15, wobei der zweite Schaltkreis mehrere Spulenwindungen aufweist.

17. Boosterantenne gemall Anspruch 16, wobei der zweite Schaltkreis eine auflere Spulenwindung und
mehrere innere Spulenwindungen aufweist.
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18. Boosterantenne gemafl Anspruch 17, wobei der dritte Schaltkreis nur mit den inneren Spulenwindungen
elektrisch leitend verbunden ist.

19. Boosterantenne (304) gemaR einem der Anspriiche 1 bis 18, ferner aufweisend:
« einen flexiblen Trager, insbesondere ein Pflaster;
= wobei der erste elektrische Schaltkreis, der zweite elektrische Schaltkreis, und der dritte elektrische Schalt-
kreis auf dem flexiblen Trager angeordnet ist.

20. Kontaktlos-Chip-Anordnung, insbesondere Kontaktlos-Chipkartenmodul-Anordnung, aufweisend:
eine Boosterantenne (304) gemal einem der Anspriiche 1 bis 19; und
ein Kontaktlos-Chipmodul, insbesondere ein Kontaktlos-Chipkartenmodul, das aufweist:
« einen Chip; und
« eine Spule, die mit dem Chip elektrisch gekoppelt ist;
wobei die Boosterantenne mit der Spule des Kontaktlos-Chipmoduls, insbesondere des Kontaktlos-Chipkar-
tenmoduls, induktiv gekoppelt ist mittels mindestens eines induktiven Kopplungsbereichs der Boosterantenne.

21. Kontaktlos-Chip-Anordnung, insbesondere Kontaktlos-Chipkartenmodul-Anordnung gemaly Anspruch
20, wobei die Boosterantenne mindestens einen weiteren Kopplungsbereich aufweist zum Koppeln mit einem
Schreib- und/oder Lesegerat.

22. Kontaktlos-Chip-Anordnung, insbesondere Kontaktlos-Chipkartenmodul-Anordnung gemaft Anspruch
21, wobei der erste elektrische Schaltkreis den weiteren Kopplungsbereich zum Koppeln mit einem Schreib-
und/oder Lesegerat bildet.

23. Kontaktlos-Chip-Anordnung, insbesondere Kontaktlos-Chipkartenmodul-Anordnung gemaR einem der
Anspriiche 20 bis 22,
» wobei der induktive Kopplungsbereich Teil des zweiten elektrischen Schaltkreises ist; und
+» wobei der induktive Kopplungsbereich im Wesentlichen deckungsgleich zu dem Kontaktlos-Chipmodul, ins-
besondere Kontaktlos -Chipkartenmodul, angeordnet ist.

24. Kontaktlos-Chip-Anordnung, insbesondere Kontaktlos-Chipkartenmodul-Anordnung gemaR einem der
Anspriche 21 bis 23, wobei der weitere Kopplungsbereich zum Koppeln mit einem Schreib- und/oder Lesegerat
von einem Dipol gebildet ist.

25. Kontaktlos-Chip-Anordnung, insbesondere Kontaktlos-Chipkartenmodul-Anordnung gemag einem der
Anspriche 20 bis 24, wobei der induktive Kopplungsbereich der Boosterantenne zum Koppeln mit einem Chip
vollstéandig innerhalb des weiteren Kopplungsbereichs zum Koppeln mit einem Schreib- und/oder Lesegerat
angeordnet ist.

26. Kontaktlos-Chip-Anordnung, insbesondere Kontaktlos-Chipkartenmodul-Anordnung gemaf} einem der
Anspriche 21 bis 25, wobei der induktive Kopplungsbereich der Boosterantenne zum Koppeln mit einem Chip
vollstandig auf3erhalb des weiteren Kopplungsbereichs zum Koppeln mit einem Schreib- und/oder Lesegerat
angeordnet ist.

27. Kontaktlos-Chip-Anordnung, insbesondere Kontaktlos-Chipkartenmodul-Anordnung gemaf einem der
Anspriiche 20 bis 26, wobei das Kontaktlos-Chipmodul, insbesondere Kontaktlos-Chipkartenmodul, ferner
Chipkontakte, insbesondere Chipkartenkontakte aufweist, welche eingerichtet sind, eine kontaktbasierte Chip-
Schnittstelle, insbesondere Chipkartenschnittstelle, bereitzustellen.

28. Kontaktlos-Chip-Anordnung, insbesondere Kontaktlos-Chipkartenmodul-Anordnung gemaR einem der
Anspriiche 20 bis 27, eingerichtet als eine Dual-Interface-Chipmodul-Anordnung, insbesondere als eine Dual-
Interface-Chipkartenmodul-Anordnung.

29. Kontaktlos-Chip-Anordnung, insbesondere Chipkarte, aufweisend:
eine Chipmodul-Anordnung, insbesondere eine Kontaktlos-Chipkartenmodul-Anordnung, gemaR einem der
Anspriiche 20 bis 28.

30. Antennenstruktur, aufweisend:
« eine Spulenantenne mit mehreren Spulenwindungen;
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« wobei die Antennenstruktur derart eingerichtet ist, dass sich auf ihr eine stehende Welle eines Antennensi-
gnals ausbildet.

31. Antennenstruktur gemaR Anspruch 30, wobei die Antennenstruktur eine Lecherleitungsstruktur aufweist.
32. Chip-Anordnung, aufweisend:
» mindestens einen Chip;

« eine mit dem Chip gekoppelte Antennenstruktur gemaf einem der Anspriiche 30 bis 31.

33. Chip-Anordnung gemal Anspruch 32, wobeider Chip und die Antennenstruktur auf einem gemeinsamen
Trager aufgebracht sind.

34. Chip-Anordnung gemal’ Anspruch 33, wobei der Chip und die Antennenstruktur auf einem gemeinsamen
Trager monolithisch integriert aufgebracht sind.

Es folgen 10 Seiten Zeichnungen
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Description

[0001] The presentinvention relates generally to a tex-
tile item identification tag for RFID identification accord-
ingto claim 1, and to a method of producing a textile item
identification tag according to claim 15.

[0002] Radio Frequency ldentification (RFID) trans-
ponders have found widespread use in a variety of ap-
plications. As the name RFID suggests, the basic idea
is the identification of the goods, which can be done from
a distance by wireless radio means by reading a code
which is stored on the attached RFID transponder. Such
transponders found lots of different fields of usage which
even gobeyondthose basics, forexample alsothings like

¢ identification of goods,

* storage and readout of information for counting, ac-
counting, marking, etc.

e encryption or ciphering of information as for access
control, security or validation purposes,

¢ wireless sensor applications or even

¢ complex microcontroller applications for lots of other
purposes.

[0003] The word transponder, short for transmitter-re-
sponder, is used to describe a device which is capable
of transmitting a reply signal in response to a received
signal, wherein a signal is embodied as some kind of
modulation of an energy source which can comprise in-
formation.

[0004] Asthe name implies, RFID transponders com-
prise at least one electromagnetic antenna or aerial for
receiving and/ortransmitting alternating electromagnetic
radio-fields. In the present application, the reference to
an electromagnetic field does also comprise fields where
either the electrical or the magnetic part of the field is
dominating, often referred to as magnetic-fields or elec-
tric-fields only.

[0005] There are different embodiments of such an-
tennas known, which can be designed in many different
shapes and sizes to fit the desired form factor and pur-
pose (spectral characteristics, antenna gain, directional
characteristics, etc.), for example by dedicated computer
programs. For RFID-purposes, an aerial of a design
which is suitable to be integrated into the desired form
factor of the RFID transponder device is chosen, in par-
ticular patch- or microstrip-antennas, loop- or loopstick-
antennas, frame-, folded- or spiral-dipole-antennas for
rather flat RFID-transponders, or ferrite-antennas for
rather pill- or bean-shaped designs are often used ex-
amples.

[0006] RFID Transponders working in the HF-Band
are predominantly coupled by magnetic fields with rela-
tively short ranges, mostly below one meter, and achieve
good results with coil-like antennas for picking up the
magnetic part of the radio field. Transpondersin the UHF-
or SHF-Band allow a longer range coupling of electro-
magnetic dipole fields.
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[0007] In passive RFID transponders, the antenna is
electronically coupledto an integrated circuit, which does
not have a power supply such as a battery, but is ener-
gized by the electrical radio-energy picked up by the an-
tenna. In response to the received energy, which can for
example be stored by a small capacitor, the transponder
generates a response signal which is retransmitted (usu-
ally by load modulation in HF and by backscattering in
UHF) to and through the antenna to a nearby RFID-read-
er which often also transmits the energizing electromag-
netic field. The field transmitted by the reader can also
comprise data-information, but is not necessarily re-
quired to do so.

[0008] There are also active RFID transponders
known which comprise a battery. Although most exam-
ples presented herein refer to passive transponders, the
principle of the invention is applicable to semi passive,
semi active or active transponders in an analogous way.
[0009] The usage of an RFID transponder can, for ex-
ample, be described as follows. The RFID-reader trans-
mits a radio signal of a certain frequency which is mod-
ulated by a "read ID command". The RFID-transponder,
which is within range of the transmitted radio signal,
which allows the transponder to gain enough energy from
the radio signal to energize the RFID transponder, is
thereby activated. For bidirectional communication, also
the signal quality of the received radio signal needs to
be good enough to identify the command or data trans-
mitted by the RFID-reader. Alternatively, there are also
known embodiments where the powering radio signal
does not contain information and the transponder just
responds to the powering signal.

[0010] The response of the transponder is either an-
other radio signal, modulated according to the requested
or a predefined information from the transponder, which
is transmitted by the same or another aerial as used for
receiving and/or energizing orthe signal received is mod-
ulated by varying the load of the transponder. The radio
signal transmitted or load modulated by the RFID trans-
ponder will be received by the RFID-Reader and its in-
formation content can be provided forfurther processing.
The transponder-electronics may be embodied as a dis-
crete electronic circuit, but most common are single in-
tegrated circuits, which can be used as a die-only piece
of silicon (with sizes down to 0.05 x 0.05 mm) or encap-
sulated in a standard integrated circuit package, which
may be mounted on a printed circuit board (PCB) or di-
rectly contacted to the antenna. Alternatively, the inte-
grated circuit or the whole PCB can also be embodied
as thin-film or thick-film circuit or as a printed organic
circuit.

[0011] To geta functioning transponder, the electronic
circuit has to be coupled to at least one antenna, which
enables the transponder to receive and utilize incident
electromagnetic, magnetic or electrical wave energy for
power as well as for receiving and/or transmitting data-
information. There are also some integrated circuits
known which do comprise the antenna as well, whereby
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no external antenna willbe needed but only minimal read-
ing distances are achieved. Other designs comprise an
antenna-structure on the PCB onto which the electronics
are mounted. The PCB can, for example, also be a foil-
type flexo-print. Also, wire-structures can be attached as
antennas. In practice, the connection of the antenna to
the electronicsis often acritical partin case of mechanical
or chemical stress.

[0012] For protection of the transponder which com-
prises the electronics and the antenna, a coating can be
applied, for example by an integration into a plastic con-
finement, by injection moulding, by placing it inside a
plastic cover, or between two pieces of a foil material.
[0013] Concerning the tagging of textile items with
RFID-Systems, the following devices and configurations
are known.

[0014] In European patent application EP 2 131 304,
a method for determining an order of objects which are
tagged by an RFID transponder and transported by a
conveyor along a conveyor path is disclosed. Besides
others, garments are also examples of such tagged ob-
jects in this document.

[0015] So-called "Smart Tags" are commonly used for
the marking of garments. "Smarttags” are very thin trans-
ponders that are disposed on a film together with the HF
antenna. This film can be further processed (e.g. rolled,
ete.) like paper. In particular, it can be laminated between
layers of paper and thus integrated into conventional pa-
per labels or also integrated in so-called chip cards like
banking cards or access cards. Due to widespread use
made possible by mass production, prices of such tags
based on a HF antenna are very low.

[0016] The textile item tags or laundry tags as de-
scribed above, however, are hardly suited to fulfil require-
ments of a laundry-cleaning-process, as they are im-
posed by laundry processes on a professional scale, in-
cluding washing, drying, or ironing processes. A partic-
ular example is the de-watering process in industrial type
laundries, for which heavy-duty centrifuges, generating
accelerations up to 800 g, and high-power mechanical
presses, exerting pressures higher than 50 bar, or air-
drying-machinery at high temperatures of up to 300° Cel-
sius are used. Common RFID-transponders are not de-
signed to withstand such extreme processing conditions.
[0017] As the Garment tags have to withstand those
laundry and dry cleaning conditions, RFID tags being at
least partially designed to withstand such conditions are
disclosed in the patent applications US 2005/01883990
and WO 2007/012810. U.S. patent No. 7,247,214 dis-
closes a fabric label which preferably has a closed or
essentially closed pocket, into which a marker, such as
an RFID tag, is inserted. In one embodiment, the marker
is inserted through a slit into the pocket, while in another
embodiment, the marker is inserted into a closed pocket
by a hollow needle which has penetrated through a wall
of the pocket. It also addresses briefly the harsh condi-
tions when RFID tags, attached to garments, are ex-
posed to washing and dry cleaning conditions. However,
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in particular no specific embodiments to overcome the
problems arising from this are disclosed.

[0018] For laundry processing, the capability to read-
out whole carts or boxes filled with tagged laundry or
batches of laundry on hangers or clamps closely aligned
to oneanother, read-out distances of upto severalmeters
(for example about 2 or 3 meters) would be advanta-
geous, in particular in industrial laundry processing.
[0019] An object of the invention is to provide an im-
proved RFID textile item tag, in particular optimized for
professional laundry processes.

[0020] A particular objectis to provide an RFID laundry
tag with resistance against harsh external conditions
such as high temperatures, high acceleration and high
pressure.

[0021] A more particular object is to further provide a
resistant RFID laundry tag for a read-out distance of up
to several meters, at least in dry condition of the laundry.
[0022] A very special object is to provide a highly re-
sistant RFID textile item tag which allows a simple and
cost effective production and application of the textile
item tag.

[0023] Thistaskis solvedbythe subjectmatter of claim
1, i.e. by a textile item identification tag to be attached to
a piece of laundry or garment with

¢ an encapsulated RFID transponder which is com-
prising an integrated circuit and at least one near-
field antenna, which is electronically coupled to the
integrated circuit,

¢ atleast one far-field antenna positioned in inductive
coupling condition with the at least one near-field
antenna, and

¢ apouch type enclosure for holding the RFID trans-
ponder.

Therein, the at least one far-field antenna comprises at
least one curved section, which at least partially encloses
a circumference of RFID transponder.

[0024] The textile item identification tag comprises a
far field antenna for an RFID transponder. The RFID
transponder comprises an integrated circuit and a near-
field antenna. The far-field antenna is positioned to be in
inductive coupling condition with the near-field antenna
of the RFID transponder. The textile item tag also com-
prises a pouch type enclosure for receiving the RFID
transponder and holding it in place. The textile item iden-
tification tag is designed to be attached to a piece of laun-
dry or garment for allowing its identification.

[0025] To withstand the harsh laundry environments,
a sufficient encapsulation of the transponder has to be
ensured. This can be achieved by partially or fully en-
closing the RFID transponder (comprising electronics
and antenna) by materials like polyphenylene sulphide
(PPS) so that water and chemicals used in laundry
processing can not affect its function and also a protec-
tion against mechanical impacts can be assured.
[0026] Another advantage for withstanding the harsh
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conditions can be achieved by keeping the transponder
small and thereby reduce the area for possible mechan-
ical interactions and impacts like pressure, bending, fold-
ing, hitting, etc.

[0027] RFID transponders for textile item tags as de-
scribed above, can for example be coin-shaped

[0028] A disadvantage of a small size transponder is
based on the fact that with the overall size, also the size
ofthe antennais decreased. As known in the art, asmall-
er antenna - in comparison to larger ones - in general
has a reduced antenna gain or, in other words, a reduced
capability for transmitting and receiving radio signals.
[0029] On the one hand, this can be overcome by an
increase of the radio frequency used, as shorter wave-
length in general requires smaller antenna structures.
Therefore, the present invention is preferably related to
UHF- or SHF-RFID transponders, although the underly-
ing principles are applicable to other frequency ranges
as well.

[0030] On the other hand, the connection of a large
external far-field antenna would be a possible solution.
For example, a loop or dipcle antenna made from a wire
which can be quite easily designed to meet the harsh
environment of laundry processing, can be used. Such
afar-field antenna can, forexample, be applied by couch-
ing with a thread that comprises conductive materials,
by soutache-application of a conductive material or by a
sewing machine equipped with a braiding-foot. However,
the electrical connection of such a far-field antenna to
the circuit of the RFID transponder has to be considered
as a weak point, which can easily be subject to ripping
off, loosing contact or even breaking during laundry
processing. An encapsulation of the whole antenna is
not desirable, since this would result in an enlargement
of the encapsulation, resulting in the rather mechanical
problems already discussed above.

[0031] Anocther problem can be the quite difficult man-
ufacturing process, needed to conductively connect a
comparably large antenna to a comparably small trans-
ponder circuit, when fabricating a laundry identification
tag, in particular when a proper connection of those two
parts has to be guaranteed over a long lifetime of the
textile item tag and many washing cycles.

[0032] The solution according to the present invention
can overcome these concerns by a separate production
of a small sized RFID transponder, for example encap-
sulated by a flat, coin shaped or pill-shaped, resistant
enclosure made of sturdy polypropylene sulphide (PPS)
material, which comprises transponder-electronics and
a small sized near-field antenna, for example a loop- or
chip-antenna.

[0033] PPSis a production material providing favour-
able properties: high chemical resistance, thermal sta-
bility, dimensional stability under harsh mechanical con-
ditions like high pressure, fire resistance and high inert-
ness against organic solvents, inorganic salts and bases.
An RFID transponder, capable of withstanding the harsh
conditions, can be produced in a standard mass-produc-
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tion environment, e.g. by injection moulding with PPS
material. In addition, the resulting RFID transponder can
also be used in many other - also non-laundry - applica-
tions which allow an advantageous increase of the pro-
duction quantities.

[0034] However, the near field antenna, which is de-
signed to fitwithin the enclosure ofthe RFID transponder,
canin general not achieve the desired readout distances,
since it is too small and a conductive path thorough the
PPS-enclosure for connection of a far-field antenna is
not desirable, as discussed above.

[0035] According to the invention, this aspect is over-
come by a inductive mode coupling of an external far-
field antenna to the internal near-field antenna of the
RFID transponder, usually done by aligning parts of them
in close distance to achieve an electromagnetic (in par-
ticular a dominantly magnetic) "crosstalk" among the two
antennas.

[0036] In other words, the principle could also be de-
scribed as a ("large") far-field antenna for communication
with the RFID-reader, a section of which can be seen as
a first near-field antenna. The RFID transponder com-
prises a second near-field antenna, conductively con-
nected to the transponder electronics. According to the
invention, the first and the second near-field antenna are
designed and arranged to achieve an inductive coupling,
whereby the RFID-electronics can make "indirect” use
of the far-field antenna, without a conductive connection
to it. Such inductive coupling is known to those skilled in
the art.

[0037] Inparticular, the radio coupling can be achieved
by arranging and shaping the far-field antenna and the
near-field antenna in such a way that an inductive cou-
pling section of the far-field antenna is aligned in or close
to the inductive coupling range of a coupling section of
the near-field antenna of the transponder.

[0038] Theinductive coupling of the near-field antenna
of the RFID transponder with a far-field antenna enables
an extension of operation or read range for the laundry
tag up to several meters, since the external far-field an-
tennacanbe muchbigger sizedthanthe internal antenna
of the small RFID transponder, which results in an in-
creased antenna-gain. The far-field antenna can, for ex-
ample, be provided as a dipole antenna, or, alternatively,
as another type of "flat" antenna previously mentioned.
[0039] The far-field antenna is comprised in, or at-
tachedto, the textile itemtag. This can be done by various
methods such as couching, embroidering, sewing,
soutache, weaving or stitching of a yarn or wire compris-
ing a conductive material as well as gluing, adhesive
bonding, printing of conductive materials, insertion or ap-
plication of a metal foil, etc.

[0040] The kind of attachment of the far-field antenna
to the textile itemtag can further effect at least a support-
ing functionality for keeping the RFID transponder in
place and maintaining constant and well-defined condi-
tionsforthe coupling of the near-fieldantenna of the RFID
transponder to the far-field antenna of the tag.
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[0041] In order to ensure a good coupling, it is one
possible solution that the far-field antenna encircles the
near-field antenna at least partially. To achieve this, the
far-field antenna comprises a loop-shaped section, and
the RFID transponder is at least partially surrounded by
said loop-shaped section. This not only can achieve a
sufficientcoupling between the far-field and the near-field
antenna, but can also improve the mechanical fixation of
the RFID transponder to its holding means. As known in
the art of antenna design, different embodiments of an-
tennas will have different transmission characteristics
which have to be considered when designing the anten-
nas for decent coupling results.

[0042] For combining the far-field antenna and the
RFID transponder, the textile item tag which comprises
the far-field antenna can have a pouch-type enclosure
(e.g. astrip, sachet or pocket, etc.) for receiving the RFID
transponder which is designed and aligned to ensure the
radio coupling of the antennas. The RFID transponder
can be fixed in the pouch by closing it, for example by
stitching, sewing, embroidering, filling it with glue or PPS-
Material, glueing, moulding, thermo-patching or ultrason-
ic-welding.

[0043] The pouch can be formed out of the textile item
tag material itself, as well as by application of another
material, e.g. textile. For combining the RFID transpond-
er and the textile item tag holding it in the pouch, for
example the usage of flexible materials is one possible
solution as well as a direct application using one of the
methods for fixation described above like sewing, gluing,
etc.. In particular a complete enclosure of the RFID trans-
ponder and possibly also the far-field antenna, can help
protecting it from environmental impacts.

[0044] This approach, according to the present inven-
tion, allows an easy combination of two separately man-
ufactured (or pre-assembled) parts (RFID transponder,
textile itemtag with farfield antenna) as a simple process,
which can take place e.g. as two stand alone products
later combined during production of the garment or when
the garment is prepared for the laundry process. There-
by, also the problem of how to fix a small-sized RFID
transponder to the laundry or garment is solved. For ex-
ample, the RFID transponder can just be slipped into a
pouch type enclosure of the textile item tag. The trans-
ponder can additionally be fixed in the pouch by closing
its entry e.g. by gluing, stitching, etc. If the pouch is made
of flexible material and properly designed, the transpond-
er can just be plunged into the pouch and does not nec-
essarily need to be additionally fixed inside of it.

[0045] In particular, when using the antenna as fixa-
tion-means for the RFID transponder, the textile item tag
already comprising the RFID transponder can also be
pre-assembled to its final state before attaching it to the
garment or laundry.

[0048] Subject of the invention is also a special RFID
transponder for tagging laundry or garments, the RFID
transpondercomprising one near-field antenna designed
for operation in a UHF frequency range and a second
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near-field antenna designed for operation in a HF fre-
quency range. Thereby, the first near-field antenna is de-
signed in such a way that it can be coupled to a far-field
antenna. Using this setup, the tag can be used with HF
and with UHF readers.

[0047] The textile item tag according to the invention
is described or explained in more detail below, purely by
way of example, with reference to working examples
shown schematically in the drawings. Specifically,

Fig. 1 illustrates afirstembodiment of an RFID trans-
ponder, for a textile item tag according to the inven-
tion;

Fig. 2 shows a second RFID transponder for a textile
itemtag according to the invention, which differs from
the transponder of Fig. 1 in that the integrated circuit
is further coupled to a second antenna;

Fig. 3a depicts an RFID transponder inserted into a
sachet with a stitched opening as a first example for
an embodiment of a textile item tag according to the
invention;

Fig. 3b shows a three dimensional view of a second
example for an embodiment of an RFID transponder
inserted into a pouch of a textile item tag according
to the invention;

Fig. 4a, 4b and 4c are illustrating a third, fourth and
fifth example of embodiments of the textile item iden-
tification tags according to the invention;

Fig. 5illustrates afirst example of laundry or garment
being equipped with a washing-note as an embodi-
ment of a textile item tag according to the invention;

Fig. 6illustrates a second example of laundry or gar-
ment being equipped with a brand label for a pair of
trousers as an embodiment of a textile item tag ac-
cording to the invention;

Fig. 7 illustrates a third example of laundry or gar-
ment being equipped with a button and button facing
of a shirt or blouse as an embodiment of a textile
item tag according to the invention;

Fig. 8 illustrates a fourth example of a T-shirt as a
textile item or garment which is equipped with two
embodiments of a textile item tag according to the
invention comprised in the collar and hemline of the
T-shirt.

[0048] In the following, the invention is described with
reference to the figures. Equal reference numbers indi-
cate equal system components or components used for
equivalent functionality.

[0049] Fig. 1 illustrates a first embodiment of an RFID
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transponder 5 as it is known in the art. The RFID trans-
ponder 5 comprises an integrated circuit 10 which is elec-
tronically coupled to a near-field antenna 2 provided in
the shape of a coil around the integrated circuit 10. The
near-field antenna 2 may be operable in the HF, UHF
and/or SHF frequency range. It is emphasized that the
depicted geometrical shapes have only exemplary pur-
pose. Different shapes, in particular of the antenna, like
rectangles, squares etc. which serve the same purposes
are included in the scope of the invention. The size of
such an RFID transponder suitable for laundry process-
ing is usually below about 20 mm in diameter and 3 mm
inthickness, in particular below about 15 mmin diameter
and 2 mm in thickness, or more particularly even less,
like 10 mm in diameter and 1 mm in thickness.

[0050] In preferred embodiments of the method ac-
cording to the invention, communication between the
RFID reader and the RFID transponder is performed on
frequencies of the UHF or SHF frequency range.
[0051] When referring to a circumference of the RFID
transponder (5, 5%), in particular the circumference of the
RFID transponder is meant, which is at least approxi-
mately on the same plane as the near-field antenna of
the RFID transponder - or, more particularly on the plane
with the best near-field coupling rate.

[0052] Fig. 2 shows a second exemplary embodiment
of an RFID transponder 5’ for a textile item tag according
to the invention, which differs from the transponder 5 of
the first embodiment in that the integrated circuit 10 is
further coupled to a second near-field antenna 3. In this
example, near-field antenna 2 is designed for operation
in the HF range, and near-field antenna 3 for operation
in the UHF range.

[0053] The lower part of the drawing illustrates a cut
through the centre of the RFID transponder.

[0054] When using the RFID transponder, initially an
RFID reader antenna directs an electromagnetic, mag-
netic or electrical field towards the transponder. After be-
ing energized, the transponder device sends back the
identification information - usually a kind of digital code
- to the reader, thus enabling identification of the trans-
ponder and, consequently, the object carrying the trans-
ponder. In this way, objects tagged with an RFID trans-
ponder can be identified and recognized individually.
[0055] The received identification may be displayed on
a display device, stored on a storage medium, provided
on an interface and/or processed for further use

[0056] In particular for the latter embodiment of the in-
vention, it is preferred that the far-field antenna is de-
signed in such a way that coupling with a near-field an-
tenna operating in the UHF frequency range is enabled.
[0057] A near-field antenna for high frequency (HF) is
designed to operate at frequencies between 3 MHz and
300 MHz, typically at 13.56 MHz. In contrast thereto, an
antenna designed for operation in an ultra-high frequency
(UHF) range typically operates between 860 MHz and
950 MHz, but also 2.45 GHz or even micro-wave fre-
quency ranges around 5.8 GHz may be used as antennas
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for RFID applications. As mentioned, higher frequencies
are in general associated with the advantage of smaller
antenna dimensions and potential for increased data-
rate.

[0058] In Fig. 3a an RFID transponder 5 is depicted
which is inserted into a sachet with a stitched opening 8
as an example for a textile item tag 1 made of flexible
material for holding the transponder 5.

[0059] Fig. 3billustrates a three dimensional view of a
textile item tag comprising a pouch type enclosure
formed by e.g. weaving, sewing, gluing along the line 8
as an example of a textile item tag 1 for comprising an
RFID transponder5 which canbe insertedinto the pouch.
The tag 1 can then be attached to a piece of laundry or
garment 9. The RFID transponder 5 is thereby surround-
ed by the sheet-like material 7 of which the tag is made.
[0060] The tag can be woven as a tube having one
continuous, one-piece, seamless side panel or wall. Al-
ternatively, the wall of the tag can be a folded web, heat-
sealed, stitched, ultrasonically sealed, welded, adhesive-
lybonded or otherwise attached along one side to provide
a wall. The material of the fabric tag may, for example,
be acetate, cotton, nylon, polyester and combinations
thereof, in woven or non-woven form. The pouch can
also be made of a different material than the textile item
tag itself which is attached to the tag material. For exam-
ple, an elastic piece of cloth can be stitched to a non-
elastic textile item tag for forming the pouch.

[0061] The RFID transponder can be directly glued or
welded into the tag material 7 or be held in place by clos-
ing the pouch by sewing or stitching or other means. It
is also a possible embodiment to hold the tag in place by
pocketing it into an elastic pouch that is shaped in such
awaythataninsertedtransponderisfixated by the elastic
material and will not slip out any more.

[0062] For ease of illustration of the presented exam-
ples of such a pouch-type enclosure, the far-field anten-
na, which is comprised by the textile itemtag, is notdrawn
in Fig 3a and 3b, although it is, nevertheless, present
according to the invention.

Fig. 4a, 4b and 4c show a third, fourth and fifth em-
bodiment of a textile item tag 1 according to the in-
vention, where the farfield antenna 4 which is applied
to or comprised by the textile item tag is explicitly
depicted.

Fig. 4a shows the same textile item tag 1 with an
RFID transponder 5 inserted into the pouch or sa-
chet, similarto the one of Fig. 3a. In the embodiment
of Fig. 4a which illustrates an embodiment of a textile
item identification tag according to the invention, the
far-field antenna 4 is stitched onto the sachet, and
the antenna 4 is provided with aloop-shaped section
9 (indicated by a bold line).

[0063] The RFID transponder is placed partially sur-
rounded by the loop-shaped section 9, resulting ina cou-
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pling between the far-field antenna 4 and the at least one
near-field antenna 2, 3 comprisedinthe RFID transpond-
er 5. Additionally, this particular arrangement of the RFID
transponder 5 in the loop-shaped section 9 of the far-field
antenna 4 improves the fixation of the RFID transponder
5 to the textile item tag 1 by closing the open end of the
pouch.

[0064] The RFID transponder 5, inserted into a pouch
with a stitched opening 8 is shown in Fig. 4a and Fig 4b.
In Fig. 4c the transponder is glued in-between the pouch
made of two sheets of the tag-material 7. Also, three dif-
ferent shapes of tags and antennas are shown, whereas
a person skilled in the art of RFID and/or antenna design
will be able to adopt the shape and alignment of the far
field antenna and/or the RFID transponder, as this is a
routine task in these fields of the art.

[0065] As a particular embodiment, the pouch of Fig.
4a is closed by applying (e.g. sewing or embroidering
with a thread comprising a conductive material) the far-
field antenna, whereby the RFID transponder is also held
in place.

[0066] In all three embodiments, section 9 of the far-
field antenna can be seen, which at least partially enclos-
es the RFID transponder 5. This partial surrounding of
the near-field patch antenna of the RFID transponder by
the far-field dipole antenna of the textile item tag is a
preferred embodiment of the inductive coupling of those
two antennas according to the invention.

[0067] Again, as for all the exemplary embodiments,
a person skilled in the art of designing antennas will be
capable of designing many other geometrical shapes of
one or both of the antennas resulting in a coupling.
[0068] In a particular embodiment, the textile item tag
according to the invention can be a stand alone piece of
cloth (e.g. a textile, such as acetate, cotton, nylon, poly-
ester and combinations thereof, in woven or non-woven
form) a foil or another sheet-like, flexible material which
can be attached to the garment or has already been at-
tached during the production of the garment.

[0069] Furthermore, the textile item tag can also be
used as e.g. a washing note or slip as shown in Fig. 5,
where a well known washing tag 1, comprising product
information - in this example washing instructions 11 - is
shown, which is applied to a piece of linen 9 by sewing
12. Again, the washing tag 1 comprises a far-field anten-
na 4 and a pouch type enclosure. In advance of applying
the washing note 1tothe laundry 9, the RFID transponder
5 has been inserted or applied to the tag 1.

[0070] Thetemtextile itemtagorlaundrytag-as used
in the present application - is not restricted to those clas-
sical textile item orlaundry tags, containing writings, laun-
dry symbols, sizes or the like. Since the laundry tags of
the present application are designed to be, at least pri-
marily, RFID tags, they are not restricted to the classical
embodiments of such tags. They can even be almost
invisibly integrated into the piece of laundry or garment,
not noticeable by human beings.

[0071] Therefore, in an advanced embodiment, the
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washing note does not even need to comprise the literal
washing instructions, as those can advantageously also
be stored on the RFID transponder, e.g. allowing the us-
age of the slip for other purposes. Also, the marking of
the clothes size could be stored, although it is likely that
an, at least additional, literal mentioning of the size on
the tag would be preferred by the customers.

[0072] Fig. 6 shows asimilarexample, whereinthe tex-
tile item tag according to the invention is embodied as a
branding label 1 for trousers 9 which is applied by stitch-
ing 12. The far-field antenna of the branding label ac-
cording to the invention comprises the far field antenna
4, inthis particular example embodied as an accordingly
shaped piece of metal foil laminated into the label mate-
rial 7. The RFID transponder 5 can also be laminated
into to the label or be applied later on by gluing it in, by
ultrasonic welding or other known techniques.

[0073] Also, sewing the label to the garment with con-
ductive thread, to be used as far-field antenna, could be
a possible solution.

[0074] Fig 7. shows a third example of a garment
equipped with a special embodiment of a laundry tag
according to the invention. The illustrated solution com-
prises an RFID transponder 5" as button of the garment
and a button facing 7" comprises the far-field antenna 4.
In this embodiment, the textile item tag 1 is an integral
part of the garment itself. One of the buttons 13 is or
comprises the RFID transponder and a part of the shirt
itself is the textile item tag, comprising the far-field an-
tenna, e.g. as a piece of conductive thread comprised in
the cloth of the shirt, like the button facing or buttonhole,
which is aligned in a coupling position with the RFID-
transponder-button. A button-like transponder, for exam-
ple can be fixed as an ordinary button.

[0075] Fig 8. shows a fourth, very special example of
a piece of garment with an embodiment of a textile item
tag according to the invention, wherein the laundry tag 1
is embodied as a collar or a hemline of a T-shirt 9. In this
figure, two examples of different possibilities for place-
ment are shown.

Claims

1. Atextile item identification tag (1) to be attached to
a piece of laundry or garment (9) with

- an encapsulated RFID transponder (5, 5')
which comprises an integrated circuit (10) and
at least one near-field antenna (2, 3), which is
electronically coupled to the integrated circuit
(10),

- at least one far-field antenna (4) positioned in
coupling condition with the at least one near-
field antenna (2, 3), and

-apouch-type enclosure (8) for holdingthe RFID
transpender (5, 5),
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characterized in that

the at least one far-field antenna (4) comprises at
least one curved section (9), which at least partially
encloses a circumference of the RFID transponder
(5, 5.

The textile item identification tag (1) according to
claim 1,

characterized in that

the RFID transponder (5, 5) is enclosed by said at
least one curved section (9) to an extent of at least
half of the circumference, in particular to an extent
of at least two-thirds of the circumference, more par-
ticularly completely enclosed by said at least one
curved section (9).

The textile item identification tag (1) according to any
one of the preceding claims,

characterized in that

the at least one far-field antenna (4) has at least one
further curved section.

The textile item identification tag (1) according to any
one of the preceding claims,

characterized in that

the encapsulated RFID transponder (5, 5) is com-
pletely sealed off from the environment, in particular
by an encapsulation made partially or entirely of PPS
material.

The textile item identification tag (1) accordingto any
one of the preceding claims,

characterized in that

the RFID transponder (5, 5’) operates in the UHF or
SHF frequency range.

The textile item identificationtag (1) according to any
one of the preceding claims,

characterized in that

the textile item identification tag (1) is implemented
as a piece of cloth or foil to be attached to a piece
of laundry or garment (9), in particular a washing-
note, slip, label, collar or hemline.

The textile item identification tag (1) according to any
one of the preceding claims,

characterized in that

the pouch type enclosure (8) is shaped to firmly hold
the RFID transponder (5) in place with respect to the
far-field antenna (4) by a tight mechanically fit of the
pouch (8) and the transponder (5).

The textile itemidentification tag (1) according to any
one of the preceding claims,

characterized in that

the pouch type enclosure (8) and/or the textile item
tag (1) is made of flexible material.
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10.

11.

12,

13.

14,

15.

14

The textile item identification tag (1) according to any
one of the preceding claims 1to 7,

characterized in that

the far-field antenna (4) is applied by stitching a
thread comprising conductive material, in particular
wherein the applied far-field antenna closes an open
end of the pouch.

The textile item identification tag (1) according to any
one of the preceding claims 1 to 7,

characterized in that

the far-field antenna (4) is applied by printing con-
ductive material or applying a conductive polymer-
izable liquid to the textile item tag (1) or pouch (8)
material.

The textile item identification tag (1) according to any
one of the preceding claims 1to 7,

characterized in that

the far-field antenna (4) is applied by gluing, lami-
nating or thermo-patching a conductive foil material
to the pouch (8) or textile item tag (1) material.

Thetextile item identification tag (1) according to any
one of the preceding claims 1 to 7,

characterized in that

the pouch type enclosure (8) comprises the far-field
antenna (4) integrated into the pouch (8) material, in
particular wherein the far-field antenna (4) is applied
to the textile item tag (1) material by weaving of con-
ductive material.

The textile item identificationtag (1) according to any
one of the preceding claims,

characterized in that

the far-field antenna (4) is arranged on the inner side
of the pouch-type enclosure (8).

The textile item identification tag (1) according to any
one of the preceding claims,

characterized in that

the at least one far-field antenna (4) is a dipole-an-
tenna and the at least one near-field antenna (2, 3)
is a loop-antenna, in particular wherein the far-field
antenna (4) and the near-field antenna (2, 3) are ar-
ranged and shaped in such a way that the curved
section (9) of the far-field antenna (4) resides, at least
partially, in inductive coupling range to a portion of
the near-field antenna (2, 3) of the transponder.

Production method for a textile item identification tag
(1) according to claim 1 by the steps of:

- providing a pre-assembled, encapsulated
RFID transponder (5), which comprises

an integrated circuit (10) and

at least one first antenna (2, 3) which is elec-
tronically coupled to the integrated circuit;
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- providing a textile item tag (1) comprising a
pouch type enclosure (8) for enclosing the RFID
transponder (5) and

at least one second antenna (4), which at least
partially encloses a circumference of the pouch 5
(8) for the RFID-transponder (5) by at least one
curved section (9) of the second antenna (4) in
such a way to radio-couple the second antenna

(4) with the first antenna (2, 3) of an enclosed
RFID transponder (5); 10
- inserting the RFID transponder (5) into the
pouch type enclosure (8);

-fixing the RFID transponder (5) in the pouch (8).
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RFID TAG AND METHOD FOR MANUFACTURING SUCH A RFID TAG

Field of the invention

The invention relates to an RFID (Radio Frequency
Identification) tag and a “ready-to-use” endless RFID
circuit tape. In this document, “endless” intends to define
a tape adapted for use in reel-to-reel processes, as opposed
to substrate sheets for discontinuous processes and/or
processes by batch.

The invention also relates to a method for
manufacturing such a RFID tag and the endless RFID circuit

tape.

Description of prior art

Radio Frequency Identification (RFID) is becoming an
important identification technology for tracking objects
such as luggage, packages, merchandise, and the like through
distribution networks and processes.

A typical RFID tag or transponder consists of a
semiconductor chip having RF circuits, logic, and memory, an
antenna (and a battery in the case of active tags), mounted
to a substrate. Such an RFID tag is capable to exchange
information with a reader via its antenna.

There 1is still a demand for RFID tag which 1is adapted
to work in harsh environment. In the context of the present
invention “harsh environment” relates to high temperature
and/or corrosive and/or humid environment. One example of
the harsh applications 1is the tracking of manufacturing
process of printed circuit boards in which a substrate is
usually subjected to metallization and chemical etching
steps; these steps being definitely harsh conditions in

terms of temperature, corrosivity.
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It is known from the international application WO
2008/132287 (Fig. 1), a RFID tag comprising a substrate
layer 23 supporting an antenna pattern 24 which 1is
electrically connected to an IC chip 25. In the area of IC
chip, it is provided a protective glop-top material 26. The
tag also includes a laminated film 27 covering not only the
substrate layer 23 but also the encapsulated IC chip 25.

Although functionally wvalid, such a RFID tag structure
may present weak point located at the junction point between
the substrate layer, the glob-top and the laminated film as
shown by the circle of Fig. 1. In use, over a period of
time, the prior art RFID tag may present performance failure
due to, for instance, moisture and/or dust contamination

through the layer stack.

Summary of the invention

It is therefore an object of the invention to provide
an improved RFID tag, which is adapted to work in harsh
environment over a large period of time and which is less
expensive to manufacture with regard to the prior art RFID
tags.

To this end, the invention relates to a RFID tag
according to claim 1 and a method for manufacturing such a
RFID tag according to claim 8.

Thus, by providing a laminated cover layer, on top of
the conductive pattern, having a small through-hole (of
substantially the size of the IC chip), it 1is possible to
form an intimately-attached layered tag assembly by
lamination process. This provides a layer stack structure
for which risk of detachment of the cover layer from the
substrate, due to the presence of weak sticking points, is

reduced.
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Further the RFID tag of the present invention can be
produced by a “reel-to-reel” process which delivers benefits
in terms of productivity and reliability. Since the
implementation of a “reel-to-reel process implies the use of
relatively flexible material, one may propose a thin
flexible tag for applications in which the tag is exposed to
bending and/or torsional actions.

According to another aspect of the invention, it 1is
proposed a “ready-to-use” continuous (or endless) circuit
tape of claim 10. With the present endless circuit tape, the
RFID tag manufacturer is able to manage his production line
depending on the bookings on a daily basis, with reduce time
out, i.e. the manufacturer only needs to change the endless
tape and then proceed to the IC chip connection to shift to
a different RFID tag part number.

Short description of the drawings
These and further aspects of the invention will be
explained 1in greater detail by way of example and with

reference to the accompanying drawings in which:

Fig.1l shows a partial cross sectional view of a prior art
RFID tag;

Fig.2 shows a partial cross sectional view of an RFID tag
according to the invention;

Fig.3a shows a perspective view of an exemplary “ready-to-
use” RFID tape comprising conductive pattern with a
laminated cover layer tape prior to IC chip
mounting;

Fig. 3b 1is a perspective view of the “ready-to-use” RFID
circuit tape with an IC chip connected to the RFID

circuit.
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Fig.4 1is a schematic process line.

The figures are not drawn to scale. Generally,
identical components are denoted by the same reference

numerals in the figures.

Detailed description of preferred embodiments

Fig. 2 i1s an enlarged partial cross-sectional view of
a RFID tag according to the present invention. This RFID tag
includes a support substrate 1 on which is formed conductive
pattern 2 providing an electrical circuit of an antenna. The
support substrate is made of insulating material, preferably
made of a flexible high temperature polymer. For instance,
the flexible material may be chosen a polyimide film.

The circuit pattern 2 is formed onto the upper surface
of the support substrate 1 Dby plating, by printing, by
etching, by chemical deposition, etc.. The conductive
material of the circuit pattern may be chosen among silver,
copper, aluminium, etc.. According to the present invention,
the circuit pattern forms either a HF or an UHF antenna
pattern.

The RFID tag further comprises an IC chip 3
electrically connected to the first and second connection
ends of the circuit pattern. As shown in Fig. 2, the IC chip
is connected to the circuit pattern connection ends by a
wire bonding technique implementing conductive leads (for
instance silver, gold or copper). It should be noted that
the IC chip may be also directly attached to the antenna
circuit by flip-chip technology or by implementing IC chips
provided with SMT (Surface Mount) contact (e.g. SOT type

Chip) which are directly soldered to the antenna pads.
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The RFID tag according to the invention further
includes a cover layer 5, provided with a through-hole 6,
which has been attached on top of the upper surface of the
support substrate 1 so as to overlay the circuit pattern and
5 thereby protecting it from external environment. The
through-hole 6 is located at a position in respect to the
circuit pattern so as to give an access to the antenna
connection end 6’, 6” for connecting the IC chip 3. Finally
the through-hole 6 is filled with an encapsulation material
10 or glob-top material 7, the purpose of which is to isolate
the IC chip 3 from external environment and to provide
mechanical reinforcement.
According to a preferred embodiment, the cover layer 5
is a flexible film of high temperature polymer type provided
15 with an adhesive means 5’. The flexible film 1is laminated
over the upper surface of the substrate and is firmly fixed
to it via the adhesive means 5’. For instance the flexible
film is about 75pm thick.
As previously-mentioned, the substrate and the cover
20 layer are flexible material, i.e. the material is flexible
enough to withstand flexure force without  permanent
deformation or breaking. By virtue to the fact of their
flexibility, the substrate and the cover layer can be
implemented in a high speed 1line using a “reel-to-reel”
25 technology. Further providing an encapsulation material in
replacement of a laminated cover layer in the IC chip area
highly reduces risk of air bubble formation which may impart
attachment of the cover layer to the substrate over a period
of use.
30 Fig. 3a is a schematic representation of the
lamination step of the manufacturing process of the RFID

tag, in which a cover layer tape 11 1is applied over the
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upper surface of the substrate tape 9. The substrate tape 9
has been beforehand plated with a metallic layer to provide
a circult pattern 2.

Now 1s described an exemplary way, among other
available technique, to form the conductive circuit pattern
2 onto the substrate tape 1. In a first step, an
electrically conductive 1ink, which behaves as a priming
electrically conductive layer, is applied to the substrate
tape. The application of the conductive ink can be performed
by gravure printing or screen printing to constitute a
primary circuit pattern. In subsequent step, the substrate
tape 1s put into contact with an electro-plating bath
comprising the metallic ions to be deposited by an electro-
reduction reaction. The reduction reaction is achieved by
applying a current or a voltage between an anode (for
instance a soluble anode of the metal to be deposited) and a
cathode. The cathode of the electrochemical «cell 1is
electrically connected to the priming conductive ink through
a connection bridge 8. As shown in Fig. 3a, the circuit
pattern 2 is centrally disposed in respect to the edges of
the substrate tape and when the cathode is located on at one
edge of the substrate, it 1s necessary to provide a
connection bridge 8 extending from the edge towards the
centrally positioned circuit pattern.

Advantageously, the connection bridge 8 comprises a
corrugated profile (not shown). Thus in the event where
undesired liquid soaks between the substrate 1 and the cover
layer 5, the 1liquid will preferentially follow the path
defined along the connection bridge 6. Thanks to the
corrugated profile, the length of the path from the edge of
the substrate to the circuit pattern is substantially

increased, with the Dbenefit that the time required for
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reaching the circuit pattern 2 1is also increased, thereby
improving the product lifetime further to liquid
contamination.

Fig. 3b shows the RFID tape with an IC chip 3

5 positioned through the through-hole and electrically
connected to the antenna circuit pattern.

In reference to Fig. 4, 1is described a possible
process line for manufacturing a RFID tag according to the
invention. A tape of flexible support substrate 9 with its

10 circuit patterns is unwound from roll 10. Parallel to this
step, a cover tape 11 of flexible material is unwounded from
roll 12. The cover tape 11 is provided with an adhesive film
(not shown), covered by a protective film 14, over a first
surface 13. The protective film 14 is removed from the cover

15 tape 11 and wound on roll 15. After protective film removal,
the cover tape 11 1is subjected to a “stamping” unit 16
wherein through-holes (not shown) are formed. The cover tape
11 and the substrate tape 9 are subsequently laminated so as
to glue both parts together to form a layered tape. The

20 resulting tape is submitted to a “die attach” unit 17 in
which an IC chip is put in place in the through-hole of the
layered tape. The IC chip is then electrically connected to
the circuit pattern for instance in a “wire bonding” unit
18. The circuit tape with its IC chips is brought into a

25 Mcasting” unit 19 in which a glob top material is cast in
order to fill wup the through-holes. During casting, the
walls formed by the through-holes serve as a limiting frame
for the glob-top material so as to prevent material
overflow. The resulting cast layered tape 1is subsequently

30 submitted to a ™“Curing” unit 20 to harden the glob-top

material. The finalized tape 21 is then either wound onto
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roll 22 or immediately processed, for instance by stamping,

to provide individualized RFID tags.

According to a variant of the above described process,

5 the tape obtained Jjust before being submitted to the “die

attach” unit 17 is wound on a roll (and possibly sold as
such) for a subsequent mounting of the chip 3.

The RFID tag according to the present invention is

therefore of simple construction which is especially adapted

10 to be manufactured through a reel-to-reel process. In

addition, a RFID tag product, in which the constituents are

intimately associated, is fabricated via the above-mentioned

process. Such an intimate structure is Dbeneficial for

proposing a harsh environment RFID tag.
15 The present invention has been described in terms of
specific embodiments, which are illustrative of the

invention and not to be construed as limiting.

20
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CLAIMS

1. RFID tag comprising:
— a substrate;
— a conductive pattern formed onto a first surface
of the substrate and having at least a first and a

second connection ends;

— an electronic chip electrically connected the
first and the second connection ends;
— a laminated cover layer overlaying the conductive
pattern;
wherein the cover layer is provided with a through-hole of a
dimension larger than the electronic chip so as to expose
the electronic chip and wherein the through-hole is filled
with an encapsulation material.

2. RFID tag according to «c¢laim 1, wherein the
electronic chip is electrically connected to the first and
the second connection free ends by wire-bonding.

3. RFID tag according to claim 1 or 2, wherein the
cover member 1is attached to the first surface of the
substrate with an adhesive material.

4, RFID tag according to any preceding claims,
wherein the substrate, the cover member and the
encapsulation material are chosen among high temperature
polymers.

5. RFID tag according to claim 4, wherein the high
temperature polymers have a glass transition temperature
above 300°C.

6. RFID tag according to any preceding claims,

wherein the conductive pattern forms an UHF or HF antenna.
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10

7. RFID tag according to any preceding claims,
wherein the cover member comprises an adhesive layer on a
surface opposite to that one facing the first surface of the
substrate.

8. Reel-to-reel method for manufacturing an RFID tag
web comprising the following steps:

a) providing a continuous web of substrate having a
plurality of conductive patterns, each one of
which comprising a first and a second free
connection ends and being formed on a first
surface of the substrate;

b) laminating a cover web having through-holes over
the conductive patterns so that the first and the
second free connection ends are exposed through
the through-holes;

c) electrically connecting an electronic chip to the
first and a second free connection ends so that
the electronic chip is received in the through-
hole;

d) encapsulating the through-holes with an
encapsulating material.

9. Reel-to-reel method for manufacturing a continuous
RFID tape comprising the following steps:

a) providing a continuous web of substrate having a
plurality of conductive patterns, each one of
which comprising a first and a second free
connection ends and being formed on a first
surface of the substrate;

b) laminating a cover web having through-holes over
the conductive pattern such that the first and
the second free connection ends are exposed

through the through-holes.
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10.
5
wherein
10 each one

11

Continuous RFID tape comprising:

a substrate;

a plurality conductive patterns formed onto a
first surface of the substrate and each one of
which having at least a first and a second
connection ends;

a laminated cover layer overlaying the conductive
patterns;

the cover layer 1is provided with through-holes,

of which, exposing the first and the second

connection ends and being sized to receive an IC chip.

Page 226 of 404



PCT/1IB2010/002187

WO 2012/014005

e¢ ‘b4

1/2

\\\ﬁﬁ

XX

X
X
X

A%

R
SN
SUSINON, N
v,l,/,./ s ./.;//,//AVF/./ .

R
RN §

bz
tz

Page 227 of 404



WO 2012/014005 PCT/1IB2010/002187

2/2

22
21

Fig. 4

[17 11181119 1120 |

QO
o O

11

14

12
13—
10

15

Page 228 of 404



INTERNATIONAL SEARCH REPORT

International application No

PCT/1B2010/002187

A. CLASSIFICATION

INV.
ADD.

UBJECT MATTER

OF §
G06K19/077 HO1Q1/22 HO5K3/00

According lo International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)

GO6K HO1Q HO5K

Documentation searched other than minimum documentation to the extant that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication. where appropriate, of the relevant passages Relevant 10 claim No.
X US 6 607 135 B1 (HIRAI MINORU [JP] ET AL) 1-10
19 August 2003 (2003-08-19)
figure 13
column 5, line 1 - line 62
column 8, line 4 - line 36
X US 6 437 985 Bl (BLANC RENE-PAUL [FRI ET 1
AL) 20 August 2002 (2002-08-20)
figures 10,11
column 6, line 7 - line 42
column 10, 1ine 19 - column 13, Tline 54
X US 5 952 713 A (TAKAHIRA KENICHI [JP] ET 1,8-10
AL) 14 September 1999 (1999-09-14)
column 7, line 65 - column 8, line 14;
figure 12
_/__
Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents :

“A" document defining the general state of the art which is not
considered to be of particular relevance

“E" earlier document but published on or afler the international

“T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underying the
invention

"X" document of particular relevance; the claimed invention

fiing date cannot be considered novel or cannot be considered to
“L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date of another "Y" document of particular relevance; the claimed invention
Citation or other special reason (as specilied) cannot be considered 10 involve an inventive step when the
"Q" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
"P" document published prior to the international filing date but in the art.
later than the prionty date claimed “&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
4 January 2011 12/01/2011
Name and mailing address of the ISA/ Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
NL -~ 2280 HV Rijswijk
Tel. (+31-70) 340-2040, i
Fax: (+31-70) 340-3016 Heusler, Nikolaus

Form PCT/1ISA/210 (second sheel) {April 2005}

page 1 of 2

Page 229 of 404




INTERNATIONAL SEARCH REPORT

International application No

PCT/1B2010/002187

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory”

Citation of document, with indication. where appropriate. of the relevant passages

Relevant to claim No.

X

US 2006/086804 A1 (TAKAYAMA TOSHIHARU
[JP]) 27 April 2006 (2006-04-27)
paragraphs [0006], [0037]; figure 5
HAGHIRI YAHYA ET AL: "Vom Plastik zur
Chipkarte; 7.2 Kontaktlose Chipkarte",
VOM PLASTIK ZUR CHIPKARTE: WEGWEISER ZUM
AUFBAU UND ZURHERSTELLUNG VON CHIPKARTEN,
1 January 1999 (1999-01-01), pages
181-192, XP002364832,

figure 7.2-1 on page 182

US 2008/001759 Al (KOBAYASHI HIROSHI [JP]
ET AL) 3 January 2008 (2008-01-03)
figures 5,6

1

Form PCT/ISA/210 (continuation of second sheet) (Apri 2005)

Page 230 of 404

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

international application No

KR 20080003192 A

PCT/1B2010/002187
Patent document Publication Patent family Publication

cited in search report date member(s) date

uS 6607135 Bl 19-08-2003 CN 1234888 A 10-11-1999
DE 69837465 T2 13-12-2007
EP 0919950 Al 02-06-1999
WO 9859317 Al 30-12-1998

US 6437985 Bl 20-08-2002 AT 220468 T 15-07-2002
AU 748452 B2 06-06-2002
AU 9353398 A 23-04-1999
CA 2304844 Al 08-04-1999
CN 1280692 A 17-01-2001
DE 69806515 D1 14-08-2002
DE 69806515 T2 27-03-2003
EP 1060457 Al 20-12-2000
ES 2180199 T3 01-02-2003
FR 2769109 Al 02-04-1999
WO 9917252 Al 08-04-1999
JP 2002517807 T 18-06-2002
JP 2009259258 A 05-11-2009

US 5952713 A 14-09-1999  NONE

US 2006086804 Al 27-04-2006 AU 2003227246 Al 13-10-2003
EP 1498842 Al 19-01-2005
WO 03083770 Al 09-10-2003

US 2008001759 Al 03-01-2008 CN 101097611 A 02-01-2008
EP 1873694 Al 02-01-2008
JP 2008009881 A 17-01-2008

07-01-2008

Form PCT/AISA/210 (patent family annex) (April 2005)

Page 231 of 404




w0 20137128299 A1 {1 A0 0P )00 O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

é;:
=

6 September 2013 (06.09.2013)

WIPOIPCT

(10) International Publication Number

WO 2013/128299 Al

1

@n

@2

25)
(26)
30

(72)
an

74

@n

International Patent Classification:
H010 7/00 (2006.01) HOIQ 9/16 (2006.01)

HO1Q 1/22 (2006.01) HOIQ 9724 (2006.01)
GO6K 19/077 (2006.01)
International Application Number:
PCT/IB2013/050028

International Filing Date:

2 January 2013 (02.01.2013)
Filing Language: Turkish
Publication Language: English
Priority Data:
2012/02386 2 March 2012 (02.03.2012) TR
Inventor; and
Applicant : USTA, Kutluhan [TR/TR]; Kordonboyu Ma-

hallesi, Isik Sokak No:14, Kartal, Istanbul (TR).

Agent: ANKARA PATENT BUREAU LIMITED; Be-
stekar Sokak No.10, Kavaklidere, 06680 Ankara (TR).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, $G, SK, SL, SM, ST, SV, SY, TH, TJ,
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), Buropean (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BI, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: ENHANCED ANTENNA STRUCTURE FOR RFID TAGS

Figure 1

(57) Abstract: The present invention relates to RFID (Radio Frequency identification) tags which communicate by radio frequencies
and can store information therein. The objective of the present invention is to provide an RFID tag which provides a stronger
action/reaction, thus better communication.

Page 232 of 404



WO 2013/128299 PCT/1B2013/050028

ENHANCED ANTENNA STRUCTURE FOR RFID TAGS

Field of the Invention

5
The present invention relates to RFID (Radio Frequency Identification) tags
which communicate by radio frequencies and can store information therein.
Background of the Invention
10

RFID is a method for automatic identification of objects by using radio
frequencies. It is basically comprised of a reader and a tag. The tags comprise a
chip for performing the functions of receiving, storing and sending information
related to the object and antennas which surround the said chip for supplying
15  energy to it and activating it. The chip and antennas are coated with a coating and

attached to the object to be identified.

There are two types of tags, namely active and passive. The passive tags do not
have their own power supplies. The antennas collect energy from the
20 electromagnetic waves emitted by the reader serving as a transmitter in order to
activate the chip. Energy collection is the technique of keeping the energy coming
from the reader for an instant, activating the chip and then sending it back to the
reader. This technique can enhance the performance of the passive tags
significantly. The electromagnetic waves emitted by the reader meet with the chip
25  as an energy and activate it, and data transfer is made from the tag to the reader

via antennas.

The structure of the antennas is generally comprised of a loop antenna and a
dipole antenna. The chip including information is positioned on the loop antenna.
30  When data is being transferred from the antennas to the reader, initially the dipole

antenna collects energy from the electromagnetic waves emitted by the reader, a
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. current is generated thereon. When this current generated on the dipole antenna

moves, it causes a current on the loop antenna as well.

This current on the loop antenna is created by either the physical connection or

. inductive coupling between the dipole antenna and loop antenna. If the current is

provided by the physical connection, these two antennas behave as parallel
connected circuit elements. On the other hand, the same physical connection
serves as a kind of short circuit. This prevents the entire current on the dipole

antenna from passing also over the loop antenna.

In systems which utilize inductive coupling and in which there is no physical
connection between the dipole antenna and the loop antenna, the two antennas are
positioned close to each other. The magnetic field created by the current on the
dipole antenna creates induction current on the loop antenna. In this case, since
the current on the dipole antenna cannot make a full trip around the loop antenna,
only a part of its potential reaches the chip. The chip is energized in proportion to
the current on the loop antenna and provides an action and reaction again in the
same proportion. The fact that the inductive coupling area where the two antennas
come close to each other is limited causes the current generated on the chip to be

weak and thus the action-reaction obtained to be low in power.
Summary of the Invention

The objective of the present invention is to provide an RFID tag with enhanced

performance.
Detailed Description of the Invention

Enhanced antenna structure for RFID tags developed to fulfill the objective of the

present invention is illustrated in the accompanying figures wherein,
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Figure 1 is the top perspective view of the enhanced antenna structure.
Figure 2 is the side perspective view of the enhanced antenna structure.
Figure 3 is the schematic view of operation of RFID tags with the reader and

computer.
The components in the figures are assigned reference numerals as follows:

1. Enhanced antenna structure
2. Dipole antenna
21. Sinusoidal part
22. Circular part
23. Crossing part
Loop antenna
Microchip
RFID tag
Reader

Q&= | ok ow

. Computer

The antenna structure (1) of the present invention, which allows realizing an
RFID tag that provides enhanced action/reaction, essentially comprises
- at least one dipole antenna (2) which is coated with an insulating film and
is comprised of a conductive material,
o at least one sinusoidal part (21) forming one pole of the dipole
antenna (2),
o at least one circular part (22) which produces a toroidal magnetic
field around itself, ' '
o at least one crossing part (23) which overlaps when the dipole
antenna (2) bends to form the circular part (22) and which does not
cause short circuit since the dipole antenna is insulated,

which constitute the dipole antenna (2);
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- at least one loop antenna (3) which is surrounded by the circular part (22)
and comprised of a conductive material,

- at least one microchip (4) which is located on the loop antenna and which
is adapted to receive, store and/or send the information related to the

_object to be identified.

In the antenna structure (1) of the present invention, an electric current is
generated on the dipole antenna (2) when it is positioned in the electromagnetic
field generated by the electromagnetic waves at the predetermined frequencies
sent by the reader (F). While the said electric current flows on the dipole antenna
(2), an electric current is generated also on the loop antenna (3) with the impact of

inductive coupling.

The loop antenna (3) is surrounded by the circular part (22) of the dipole antenna
(2). As the dipole antenna (2) bends to form the circular part (22) surrounding the
loop antenna (3), a crossing (23) is formed between the sinusoidal parts (21)
which overlap. Since the dipole antenna (2) is coated with an insulating film
material, a short circuit is prevented from occurring at the overlapping crossing
part (23). Thus the electric current is allowed to flow along the entire dipole

antenna (2) such that it will completely surround the loop antenna (3).

Thus the electric current flowing along the dipole antenna (2) makes a full trip
around the loop antenna (3) remaining in the circular part (22). Throughout the
full circumference, the loop antenna (3) is inducted. The loop antenna (3), on
which enhanced induction current is generated, activates the microchip (4) that

includes the information related to the object to be identified.

The information on the activated microchip (4) is sent to the reader (F) by radio
waves via the loop antenna (3) and the dipole antenna (2) comprising sinusoidal

part (21), circular part (22) and crossing part (23). The reader (F), upon receiving
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the information, converts this information into digital data and transfers it to the

computer.

By means of the enhanced antenna structure for RFID tags (1) of the present

5 invention, better communication quality between the RFID tags (E) and the
readers (F) is achieved. The current flowing on the dipole antenna (2) coated with
an insulating film induces current on the loop antenna (3) with full capacity and
the energizing rate of the microchip (4) on the loop antenna (2) is increased. This
increase enables the microchip (4) to provide a stronger response than the

10 structures used in the prior art and thereby allows designing stronger and more
efficient RFID tags (E).

In another preferred embodiment of the invention, the crossing part (23) is
insulated by placing an insulating material between the overlapping parts and thus

15 short circuit is again prevented.

Within the framework of these basic concepts, it is possible to develdp a wide
variety of embodiments of the enhanced antenna structure for RFID tags (1) of the
present invention. The invention can not be limited to the examples described

20 herein and it is essentially as defined in the claims.
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CLAIMS

1. Enhanced antenna structure for RFID tags (1), which allows realizing an RFID
tag that provides strong action/reaction, essentially comprising
5 - at least one microchip (4) which is located on the loop antenna and which is
adapted to receive, store and/or send the information related to the object to
be identified; and characterized by
- at least one dipole antenna (2) which is coated with an insulating film and is
comprised of a conduétive material;

10 -

o at least one sinusoidal part (21) forming one pole of the dipole
antenna (2),

o at least one circular part (22) which produces a toroidal magnetic
field around itself,

15 _ o at least one crossing part (23) which overlaps when the dipole
antenna (2) bends to form the circular part (22) and which does not
cause short circuit since the dipole antenna (2) is insulated,

which constitute the dipole antenna (2);
- at least one loop antenna (3) which is surrounded by the circular part (22)

20 and comprised of a conductive material.

2. Enhanced antenna structure for RFID tags (1) according to Claim 1,
characterized by the loop antenna (3) on which an electric current is
generated with the impact of inductive coupling when an electric current flows

25 on the dipole antenna (2).

3. Enhanced antenna structure for RFID tags (1) according to any one of the
preceding claims, characterized by the loop antenna (3) which activates the
microchip (4).

30
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4. Enhanced antenna structure for RFID tags (1) according to any one of the -
preceding claims, characterized by the loop antenna (3) and the dipole
antenna (2) which send the information on the activated microchip (4) to the

reader (F) by radio waves.
5. Enhanced antenna structure for RFID tags (1) according to any one of the

preceding claims, characterized by the crossing part (23) which is insulated

by placing an insulating material between the overlapping parts.
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Figure 1

Figure 2
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Figure 3
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Produit, procédé et outil industriel permettant la
fabrication de tags RFID dans le domaine de la
tracabilité de produits textiles comme par exemple
dans les blanchisseries industrielles

L’invention concerne un procédé d’assemblage
d’une étiquette électronique de radio-
identification. Elle concerne également une

étiquette électronique de radio-identification

5 obtenue par la mise en cuvre d’un tel procédé.
Les étiquettes électroniques de radio-
identification, souvent désignées par le terme

anglo-saxon « RFID tags », RFID étant l1’acronyme de
10 la dénomination Radio Frequency IDdentification,
sont des objets de petites tailles utilisés pour
mémoriser et restituer des données, a travers une
communication par radiofréquences, généralement en
lien avec un objet hdéte. Une étiquette électronique
15 de radio-identification est donc généralement
apposée, c’'est-a-dire collée ou cousue par exemple,
voire méme incorporée, sur ou dans un objet. Une
étiquette électronique de radio-identification
consiste généralement en un support ou substrat sur
20 lequel est déposée une antenne conductrice
associée, c’est-a-dire connectée ou couplée de
maniéere électromagnétique, a un composant
électronique. L"antenne confere au composant
électronique une interface de communication sans
25 contact ou sans fil pour lul permettre de recevoir
des requétes émises depuis un émetteur ou lecteur
par voie radio. En retour, le composant
électronique élabore une réponse également
transmise via ladite antenne par voie radio. Ces
30 communications sont généralement opérées sur une
bande de frégquences de 900 mégahertz environ (ou

UHF, acronyme de Ultra Hautes Frégquences) ou 13,56
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mégahertz (ou HF, acronyme de Hautes Fréquences)

dans le cadre de communication a courtes distances.

La majorité des étiquettes électroniques est

dite ©passive. En effet, 17 énergie ¢électrique,

5 nécessaire au fonctionnement du composant
électronique d’une telle étiquette, est tirée du

champ électromagnétique généré par 1’émetteur d’une

requéte, lorsque celui-ci se trouve a portée de

communication de 1’étiquette, c’est-a-dire a
10 quelques dizaines de centimétres, voire pour les
prlus performantes a quelques metres. D’autres

étiquettes ¢électroniques sont dites actives car

elles integrent wune source ¢énergétique apte a

décupler la puissance et donc la portée d’émission
15 de 1l’étiquette.

Les étiquettes électroniques fournissent
notamment une alternative aux balises ou tags
graphiques, tels que les code-barres par exemple,
car elles ne nécessitent pas une lecture directe.

20 Le support constituant la plus grande partie du
corps d’une étiquette électronique est composé
généralement d’un ou plusieurs matériaux adaptés
aux conditions d’utilisation ou d’exploitation de
17étiquette ou de 1’objet sur lequel ladite

25 étiquette est apposée ou intégrée. Un tel support
peut étre rigide ou souple. A titre d’exemples non
limitatifs, un tel support peut comporter des
matériaux plastiques, cellulosiques ou textiles.

Le choix des matériaux, des constituants

30 utilisés pour confectionner une étiquette
électronique de radio-identification, ainsi que le
procédé d’assemblage de ladite étiquette influent
grandement sur le colt de celle-ci, la pertinence
au regard d’une application visée, la robustesse et

35 la pérennité d’une telle étiquette électronique.
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Dans la suite du document, nous allons décrire
un exemple de réalisation ou d’assemblage d’une
étiquette électronique de radio-identification au

travers d’un exemple préféré et non limitatif

5 d’application, en lien avec le suivi d’un flux de
production d’une blanchisserie ou laverie
industrielle. Selon cette application, une

étiquette électronique est apposée, généralement
cousue, sur un linge, par exemple un drap, pour
10 tracer le flux et la périodicité de lavage dudit
linge, en milieu hospitalier ou en hétellerie. Une
telle étiquette ¢électronique doit nécessairement
étre confectionnée pour étre apposée facilement sur
ledit linge et —résister, <c’est-a-dire demeurer
15 opérationnelle, aux environnements et/ou conditions
particuliérement séveres rencontrés dans le
nettoyage de textiles. Ainsi, 1l’étiquette doit étre
peu encombrante et ne pas se détacher ou se déliter
au gré du nettoyvage ou du repassage du linge. Elle
20 doit notamment résister aux attaques de différents
produits chimiques présents dans les produits de
nettoyage, tels que des acides, bases ou encore
détergents, et aux contraintes thermiques de
séchage et mécaniques de pressage et/ou d’essorage.

25
De nombreuses étiquettes électroniques, telles
que celles décrites dans le document
W02012/1206063, comporte un sSupport ou Corps
principal comportant un matériau textile
30 sélectionné pour étre soudé par ultrasons, afin
d’enceindre une antenne conductrice ou conductrice
couplée a un module de radio-identification de type
RFID. Ledit module comporte un composant
électronique connecté a une deuxiéme antenne
35 conductrice agencée pour étre couplée a ladite

premiére antenne et ainsi améliorer la portée de
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communication. Cette derniere se charge de la
réception et de 1l’émission de messages a une portée
plus grande. Une telle étiquette résulte d’un
procédé d’assemblage nécessitant une quantité
5 importante de textile ou de tissu onéreux car un
tel textile ou tissu doit fondre sous 1l'effet
d’ultrasons. Le support textile consiste en une
bande pliée en deux dans le sens de la longueur
pour enceindre la premiere antenne, ladite premiere
10 antenne étant préalablement tissée sur ledit
support textile, voire déposée, a 1l’instar du
module de radio-identification, sur une couche d’un
matériau adhésif assurant le collage a température
ambiante des éléments sur le support. Les deux
15 demi-bandes de tissus sont soudées entre elles par
un procédé de soudure par ultrasons,
particulierement complexe a industrialiser et donc
coliteux in fine. Pour appliquer une telle étiquette
sur un objet hdte, tel qgque par exemple un linge,
20 dont on souhaite tracer le parcours durant un
processus de blanchisserie, ladite étiquette est
généralement cousue sur ledit objet au risque
d’ endommager 1’antenne et/ou le module durant la
couture de 1l’étiquette.
25
Pour réduire notamment le volume de tissus
requis pour constituer le support d’une étiquette
telle que décrite précédemment, un procédé, tel que
celui décrit dans le document EP2405054, consiste a
30 utiliser un support textile comprenant une poche
dans lagquelle est 1inséré le module de radio-
identification de la future étiquette. Une antenne
conductrice, agencée pour assurer une communication
a champ lointain, est fixée sur le support textile
35 par couture, 1impression laser, ou encore via une

colle appliquée sur ladite poche. Un tel procédé
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réduit la quantité de tissus nécessaire pour
constituer le support de 1’étiquette et évite de
requérir a 1’utilisation de la soudure ©par
ultrasons. Toutefois, 1l’obturation de la poche est
5 complexe pour que ladite poche enceigne le module
de radio-identification apres insertion de celui-
ci. Le gain économique découlant d’une diminution
de la quantité de tissus pour constituer le corps
de 1’étiquette ou encore, de la sélection des

10 matériaux pour agencer le corps de 1’étiquette, est
compensé ou annulé par la mise en oeuvre d’un
processus délicat de couture pour réaliser la poche
hébergeant le module puis pour cléturer ladite
poche.

15 Une autre technique divulguée par le document
FR3012682 consiste, pour réaliser le corps de
1l7étiquette, a utiliser un matériau textile sous la
forme d’une bande comportant une antenne
conductrice, préalablement brodée sur ledit textile

20 ou 1imprimée sur celui-ci. Selon cet enseignement,
un adhésif thermodurcissable est déposé sur ledit
support, du moins sur une zone recouvrant en partie
1’antenne pour assurer une future communication par
couplage, ladite zone étant prévue pour accueillir

25 un module de radio-identification. Un tel procédé
consiste a recouvrir le module d’une bande de
textile, par pliage de la bande initiale ou par
dépdt d’une deuxieme bande. Le support textile est
ainsi « rabattu » sur le module et 1l’antenne. Pour

30 enceindre les éléments, les deux bandes textiles
sont collées 1'une contre 1l’autre par pression a
chaud, entrainant irréversiblement la
polymérisation de 17adhésif thermodurcissable
disposé au ceeur dudit support. Un tel procédé

35 permet de prévenir 1’utilisation de la soudure a

ultrasons précédemment évoquée et s’affranchit
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d’une confection d’une poche a obturer par couture.

Un tel procédé reproduit cependant certains
inconvénients d’ores et déja évogqués et inhérents,
notamment a 1’emploi d’une grande quantité de

5 matériaux textiles pour constituer une enveloppe
support afin d’enceindre antenne et module de
radio-identification. Un tel procédé sous-entend
également 1’emploi d’un élément raidisseur en
matériau souple et résilient, pour donner une

10 certaine tenue a 1l’étiquette électronique de sorte
que celle-ci recouvre naturellement sa forme
initiale, <c¢’est-a-dire sensiblement plane, apreés

pliage de 1’étiquette. En effet, une étiquette
confectionnée selon 1l’enseignement tiré du document

15 FR3012682, ne comportant pas d’élément raidisseur,
demeurerait repliée sur elle-méme sous 1l’action

d’une opération de repassage ou d’essorage d’un

textile sur lequel 1’étiquette serait appliquée. La
communication sans fil conférée par 1’antenne d’une

20 étiquette repliée sur elle-méme en serait
clairement altérée, du moins pénalisée. Un tel

élément raidisseur, sous la forme d’un élément
tubulaire ou d’un plan en silicone par exemple,

intégré au sein de 1'étiquette avant 1l’opération de

25 pressage a chaud pour clore 1l’enveloppe de celle-
ci, procure une force élastique suffisante pour que
1l’étiquette recouvre sa configuration de repos.
L’assemblage d’une telle étiquette se révele
finalement toujours peu satisfaisant et efficace.

30 De plus, pour rendre « thermopatchable » ou
positionnable a chaud une telle étiquette
électronique sur un objet héte, afin notamment de

ne pas altérer 1’intégrité de celui-ci, 1l est
nécessaire d’adjoindre a ladite étiquette un

35 adhésif supplémentaire, ce gqui augmente le colt de

fabrication de celle-ci.
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L’ invention permet de répondre aux
inconvénients soulevés par les solutions connues en
proposant un procédé innovant d’assemblage d’une
étiquette électronique de radio-identification.

5 De conception modulaire et particuliérement
innovante, un tel procédé procure de nombreux
avantages parmi lesquels nous pouvons mentionner

- la fabrication d’une étiquette électroniqgue
de radio-identification robuste et

10 exploitable dans le cadre d’une grande
diversité d’applications ;

- l’assemblage d’une étiquette électronique
résiliente offrant, de par sa conception,
une excellente protection du module de

15 radio-identification et de 1’antenne ;

- 1l’obtention d’une étiquette ¢électronique
comportant des éléments de sécurité
attestant toute tentative malveillante de
désassemblage de ladite étiquette ;

20 - 1’élaboration d’une étiquette ¢électronique
naturellement dotée d’une mémoire de forme,
pour préserver sa capacité de communication
sans requérir a des éléments raidisseurs ;

- 1l’agencement d’une étiquette facilitant la

25 fixation de <celle-ci sur tout support
prévenant tout risque d"altération de
17intégrité du module de radio-
identification et/ou de 1’antenne de ladite

étiquette électronique.

30
A cette fin, 1l’invention concerne un procédé
d’assemblage d’une étiquette électronique de radio-
identification comprenant un module de radio-
identification, une premiére antenne conductrice,
35 un  premier support diélectrique agencé pour

accueillir 1ledit module radio-identification et

Page 251 of 404



WO 2017/060652 8 PCT/FR2016/052601

ladite antenne conductrice, ledit procédé
comportant une étape pour déposer le module de
radio-identification sur 1la face supérieure du
premier support, ce dernier comportant la premiére
5 antenne conductrice, ledit module de radio-
identification étant positionné a proximité
immédiate de la premiere antenne conductrice.
Pour fabriquer une étiquette électronique de
radio-identification robuste et exploitable dans le
10 cadre d’une grande diversité d’applications, un tel
procédé comporte

- une étape préalable pour déposer sur les
faces supérieure et inférieure du module de
radio-identification une couche d’un

15 premier matériau thermoplastique ;

- une étape pour presser l’ensemble a une
température suffisante pour activer le
premier matériau thermoplastique ;

- une étape pour déposer sur la face

20 supérieure du premier support une couche
d’un deuxieme matériau thermoplastique et
pour presser l’ensemble a une température
suffisante pour activer le deuxieme
matériau thermoplastique, ladite couche de

25 deuxieme matériau thermoplastique
recouvrant au moins partiellement la
premiére antenne conductrice et le module
de radio-identification.

Préférentiellement mais non limitativement,

30 1’étape pour déposer sur la face supérieure du

premier support d’un procédé d’assemblage d’une
étiquette électronique de radio-identification peut
consister a déposer une couche d’un deuxieme
matériau thermoplastique réactivable a chaud.

35 Pour assurer un positionnement correct du

module de radio-identification avant la mise en
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euvre de 1’étape pour déposer, sur la face
supérieure du premier support, une couche d’un
deuxieme matériau thermoplastique, un procédé selon
1’ invention peut comporter avantageusement,
5 préalablement a 1’étape pour déposer le module de
radio-identification sur la face supérieure du
premier support, une étape pour déposer au moins
sur une zone de la face supérieure du premier
support, une couche d’un matériau adhésif dont la
10 pégosité a température ambiante est suffisante pour
maintenir la position du module de radio-
identification sur le premier support, ladite zone
de la face supérieure du premier support étant
destinée a accueillir le module de radio-

15 identification.

En variante ou en complément, un tel procédé
peut, préalablement a 1’étape pour déposer Ile
module de radio-identification sur la face
supérieure du premier support, une étape pour

20 déposer sur la face du module de radio-
identification destinée a coopérer avec la face
supérieure du premier support, une couche d’'un
matériau adhésif dont la pégosité a température

ambiante est suffisante pour maintenir la position

25 du module de radio-identification sur le premier
support.
En variante encore, un procédé conforme a

1/invention peut comporter, préalablement a 1'’étape
pour déposer le module de radio-identification sur
30 la face supérieure du premier support, une étape
pour chauffer le premier matériau déposé sur la
face du module de radio-identification destinée a
coopérer avec la face supérieure du premier
support, au-dela de la température de fusion dudit

35 premier matériau.
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\

Préalablement a 1’assemblage d’une étiquette
électronique en tant que telle, un procédé conforme
a 1’invention peut comporter une étape pour
assembler le module de radio-identification. Une

5 telle étape préalable peut consister a :

- déposer ou graver sur un deuxieme support
diélectrique une deuxiéme antenne
conductrice agencée pour assurer une
communication électromagnétique a champ

10 proche et un composant électronique ;

- assurer une coopération électrique entre
ladite deuxiéme antenne conductrice et
ledit composant électronique et,

- déposer une couche d’une résine de

15 protection sur les faces demeurant exposées
dudit composant électronique et ladite
deuxieme antenne conductrice.

Pour protéger le module de radio-identification
d’éventuels chocs ou contraintes mécaniques et par

20 ailleurs offrir une fonction de sécurité attestant

toute tentative de désassemblage frauduleux d’une
étiquette électronique assemblée selon un procédé
conforme a 1’invention, ce dernier peut comporter
une étape pour déposer, au moins sur la face
25 demeurant exposée du module de radio-
identification, wun treillis fibreux agencé pour
étre irrémédiablement déstructuré lors d’une
tentative de désassemblage de 17étiquette
électronique visant a arracher ledit module de

30 radio-identification du premier support, ladite

étape étant mise en ccuvre préalablement a 1'étape

pour déposer sur la face supérieure du premier

support une couche d’un deuxieme matériau
thermoplastique.
35 En variante ou en complément, un tel procédé

peut comporter une étape pour inscrire, au moins
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sur la face exposée du module de radio-
identification et sur une partie de la face
supérieure du premier support demeurant exposée, un
message dont la teneur est irrémédiablement altérée
5 lors d’ une tentative de désassemblage de
17étiquette ¢électronique visant a arracher ledit
module de radio-identification du premier support,
ladite étape étant mise en cuvre préalablement a
1’étape pour déposer sur la face supérieure du

10 premier support une couche d’un deuxieme matériau
thermoplastique.

Pour diminuer le nombre de rebuts en fin de
processus d’ assemblage, un procédé selon
1’invention peut comporter une étape pour tester

15 électriquement le module de radio-identification et
pour lequel 1’étape pour déposer ledit module de
radio-identification sur la face supérieure du
premier support n’est effectuée que si ledit module
de radio-identification est opérationnel.

20 Le premier support constituant le corps
principal d’une étiquette ¢é¢lectronique selon
l’invention peut comporter initialement la premiere
antenne conductrice. En variante, ledit premier
support peut en &tre dénué. Dans ce cas,

25 1’ invention prévoit qu’un procédé d’assemblage
puisse comporter une étape préalable pour déposer
la premiere antenne conductrice sur 1le premier
support ou pour broder, imprimer, laminer ou tisser
ladite premiére antenne sur ledit premier support.

30 Selon la portée de communication désirée, afin
de diminuer 1’encombrement de 17étiquette,
1’invention prévoit que la premiere antenne
conductrice portée par le premier support puisse
comporter avantageusement une ou plusieurs boucles

35 d’une piste et/ou d’un fil conducteurs.
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Pour permettre de déposer un module de radio-
identification sur la face supérieure du premier
support, ledit module de radio-identification
comportant une antenne conductrice interne, sans

5 que ladite antenne conductrice interne audit module
ne recouvre avantageusement, ne serait-ce que
partiellement, la premiére antenne, cette derniére
peut étre agencée pour former une ou plusieurs

boucles d’un diametre supérieur aux dimensions de

10 1’ antenne conductrice interne au module de radio-
identification.
Selon un mode de réalisation préféré, les

premier et deuxieme matériaux thermoplastiques
peuvent étre sélectionnés parmi des polyuréthanes
15 thermoplastiques, des polyphénylenes oxydes, des
polyamides, des polyacétates, des polyethylenes,
des polypropylenes, des polyoléfines ou des
Ethylenes-Acétates de Vinyles.
Selon le domaine d’application dans lequel
20 17étiquette électronique doit étre exploité, les
premier et deuxiéme matériaux thermoplastiques
peuvent &tre sélectionnés pour présenter des
températures de fusion respectives supérieures a un
seuil de température déterminé. Un tel seuil
25 devrait étre supérieur aux températures auxquelles
sera exposée ladite étiquette. Il peut en étre de
méme pour le choix du ou des matériaux constituant
le premier support. Ce dernier pourra comporter un
matériau sélectionné parmi le coton, le nylon, la
30 viscose, un polyester, ou une matiéere synthétique.
Pour exploiter un conditionnement sous la forme
d’une bande comportant une pluralité d’étiquettes
électroniques et en faciliter la dissociation, un
procédé d’ assemblage selon 1’ invention peut
35 comporter une étape pour prédécouper

transversalement le premier support lorsque gue
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celui-ci se présente sous la forme d’une bande,

chaque section ainsi matérialisée entre deux

prédécoupes étant agencée pour comporter la

premiére antenne conductrice et accueillir Ile
5 module de radio-identification.

Pour accroitre la protection des ¢éléments
internes d’une étiquette électronique assemblée
selon 1’invention, voire pour faciliter la fixation
de ladite étiquette sur un objet hdéte, un procédé

10 d’assemblage peut comporter une étape pour déposer
sur la face du premier support opposée a celle
destinée a accueillir le module de radio-
identification, une couche d’un troisiéme matériau
thermoplastique.

15 L’invention prévoit avantageusement que les
premier et deuxieme, voire troisieme, matériaux
thermoplastiques puissent étre sensiblement
identiques.

L’ invention concerne, selon un deuxieme objet,

20 un module de radio-identification comportant un
support diélectrique, une antenne conductrice
agencée pour assurer une communication
électromagnétique a champ proche et un composant
électronique, ledit composant électronique étant

25 connecté électriquement a ladite antenne
conductrice, toute face exposée dudit composant
électronique et de 1’antenne conductrice étant
recouverte par une résine de protection, ledit
module de radio-identification présentant

30 principalement une face supérieure et une face
inférieure. Lesdites faces supérieure et inférieure
d’un tel module comportent une couche d’un matériau
thermoplastique réactivable a chaud.

L’invention concerne également une étiquette

35 électronique de radio-identification obtenue par la

mise en cecuvre d’un procédé d’'assemblage tel que
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celui exposé précédemment. Celle-ci comporte un
support, une antenne conductrice d’étiquette, un
module de radio-identification tel évogqué ci-
dessus, ledit module de radio-identification étant
5 positionné sur ledit support de sorte que 1’antenne
interne audit module de radio-identification ne
recouvre pas ladite antenne conductrice
d’étiquette. Pour résoudre les inconvénients des
étiquettes connues, la face supérieure du support,

10 c’est-a-dire celle sur laquelle le module est posé,
comporte une couche d’un matériau thermoplastique,
ladite <couche recouvrant au moins partiellement
1’antenne conductrice et ledit module de radio-
identification.

15 Pour préserver le module de radio-
identification d’une telle étiquette lors de sa
fixation par exemple par couture sur un objet hote,
ladite antenne conductrice d’étiquette et ledit
module de radio-identification peuvent étre

20 mutuellement agencés sur le support pour que ledit
module occupe une position excentrée sur ledit
support, ce dernier comportant une plage d’une
hauteur minimale déterminée, ladite plage englobant
partiellement ladite antenne d’étiquette mais non

25 ledit module de radio-identification.

D’ autres caractéristiques et avantages
apparaitront plus clairement a la lecture de la
description qui suit et a l'examen des figures qui

30 1'accompagnent parmi lesquelles :

- la figure 1 présente les principales étapes
d’un procédé pour fabriquer et/ou adapter
un module de radio-identification sur une
ligne de production et/ou sur une machine

35 d’assemblage conforme a 1’invention ;
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- la figure 1A illustre un mode de

réalisation préféré pour adapter ou
produire des modules de radio-
identification disposés en colonnes
5 transversales sur un support diélectrique

sous la forme d’une bande ;

- la figure 1B décrit 1les configurations
respectives d’un module de radio-
identification, avant et apres adaptation

10 dudit module ;

- la figure 2 présente schématiquement une
ligne de production pour fabriquer et/ou
assembler une étiquette électronique de
radio-identification comportant une antenne

15 de communication a champ lointain ;

- les figures 23, 2B et 2C illustrent
respectivement trois situations successives
durant un assemblage d’une étiquette
électronique de radio-identification

20 conforme a 1’invention ;

- la figure 3 présente schématiquement une
ligne de production pour fabriquer et/ou
assembler une étiquette électronique de
radio-identification comportant une antenne

25 de communication a champ proche sur une
ligne de production conforme a 1’invention,
ladite étiquette électronique étant adaptée
pour coopérer avec une deuxieme antenne de
communication a champ lointain agencée sur

30 1’ objet hdéte de 1’étiquette électronique ;

- les figures 3A et 3B illustrent
respectivement deux situations successives
durant un assemblage d’une étiquette
électronique de radio-identification

35 conforme a 1’invention ;
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- la figure 3C décrit une étiquette
électronique conforme a 1"invention
connectée et cousue sur un objet hdte ;

- la figure 3D décrit un exemple d’une

5 étiquette assemblée selon 1’invention dont
1’ agencement est particulierement
avantageux ;

- la figure 4 illustre 1’ensemble des étapes

d’un exemple préféré d’un procédé

10 d’ assemblage conforme a 1’ invention,
lesdites étapes étant mises en ccuvre par

une ligne de production conforme a

1’ invention.

15 La figure 1 illustre un exemple préféré de mise
en ccuvre d’une ligne de production ou d’une machine
pour assembler et/ou adapter un module de radio-
identification 10 conforme a 1l’invention. Ladite
figure 1 sera décrite en liaison avec la figure 4

20 qui illustre, quant a elle, une séquence globale
d’un procédé d’assemblage 100 d’une étiquette
électronique de radio-identification intégrant un
tel module 10.

L’ assemblage en tant que tel d’'une étiquette

25 électronique 1 sera décrit, quant a lui, en liaison

avec les figures 2 et 3, selon la configuration de

1’ étiquette électronique que 1’on souhaite
produire.
30 En liaison avec les figures 1, 1A, 1B et 4, une

premiere étape d’'un procédé d’assemblage 100
conforme &a 1l’invention consiste a assembler ou
adapter un module de radio-identification 10
destiné a coopérer par couplage avec une antenne

35 conductrice, ladite antenne étant agencée pour
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assurer une communication a champ lointain, c’est-

a-dire a quelques metres de distance.
Comme mentionné précédemment, un tel module 10
comporte principalement un support 13 diélectrique,
5 tel qu’un époxy, un polyimide ou encore un
polytéréphtalate d'éthylene, communément connu sous
17 abréviation anglo-saxonne « PET » pour
PolyEthylene Terephtalate. Un tel support peut étre
avantageusement conditionné sous la forme d’une
10 bande actionnée en translation au moyen d’un
dérouleur D1 associé a un guide G1, tel qgqu’un
rouleau motorisé. Un procédé d’'assemblage 100
conforme a 1l’invention peut comporter une premiere
étape 120 pour assembler un module de radio-
15 identification 10. Une telle étape préalable 120
consiste avantageusement a déposer, graver ou
imprimer 121 wune antenne conductrice 12 sur une
face 13u, dite face supérieure, du support 13.
Ladite étape 120 consiste en outre a déposer un
20 composant ¢électronique ou microcontrdleur 11 sur
ladite face supérieure 13u du support 13. Pour que
ledit composant électronique 11 puisse communiquer
par couplage avec un dipdle tiers, ledit composant
11 est connecté électriquement 122 a 1’antenne 12.
25 Une telle opération 122 peut résulter d’une
connexion de plages de contacts du composant 11 sur
une ou plusieurs pistes ou spires de 1l’antenne 12
au moyen d’un ou plusieurs fils conducteurs 16,
comme 1’indique la figure 1. En variante, certains
30 composants électroniques 11 comportent une face
active. Ledit composant est déposé, face active
contre 1l’antenne 12, cette opération assurant ainsi
directement une connexion électrique. On parle
alors d’un procédé dit « flip chip » selon une
35 terminologie anglo-saxonne. Pour protéger le

composant 11, les fils éventuels 16 et 1’antenne
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12, 1l’étape 120 peut consister a recouvrir lesdits

éléments exposés 11, 12, 16 par une résine de

protection non conductrice 14. On entend par
« élément exposeé » ou « face exposée d’un
5 élément », tout élément ou partie de celui-ci gqui

n’est pas en contact direct avec un élément tiers.
Le composant 11, 1’antenne 12 et éventuellement

les fils 16 sont ainsi recouverts par ladite résine

de protection. Celle-ci est durcie par exemple par

10 polymérisation aux ultraviolets, par réticulation
thermique ou par toute autre technique. L'étape
120, telle que décrite en liaison avec la figure 4,
correspond a un procédé d’assemblage d’un module de
radio-identification classique et connu. En

15 revanche, 1’invention prévoit une étape
supplémentaire 130 pour déposer sur les faces
supérieure 10u et inférieure 10d du module de
radio-identification 10, une couche d’un premier
matériau thermoplastique TP1.

20 Ainsi, a l’issue de cette étape 130, un module
de radio-identification 10 conforme a 1’invention
présente une face supérieure 10u’” et une face
inférieure 10d’ comportant une telle couche du
premier matériau thermoplastique TP1.

25 A titre d’exemple non limitatif, le matériau
TP1 peut consister en un polyuréthane
thermoplastique, connu également sous 1’acronyme
TPU. En variante, un tel matériau thermoplastique
TP1 peut étre gélectionné parmi des polyuréthanes

30 thermoplastiques, des polyphénylénes oxydes, des
polyamides, des polyacétates, des polyethylénes,
des polypropylénes, des polyoléfines ou des
Ethylenes-Acétates de Vinyles, avantageusement
conditionnés sous forme de films.

35 Plus généralement, on entendra, au sens de

1’invention, par « matériau thermoplastique », tout
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matériau ou polymere susceptible d'étre activé de
maniére répétée sous l’effet d’une augmentation de
température, ladite température dépassant une
température de fusion déterminée. L’activation d’un
5 tel matériau traduit un changement d’état de 1’état
solide (a température ambiante) a un état liquide
visqueux. Ainsi, lorsque 1l’on atteint ou dépasse
une température de fusion du matériau, ce dernier

se ramollit et peut étre aisément mis en forme. I1

10 durcit par refroidissement. Ainsi, au sens de
1’invention et dans tout le document, ledit
matériau thermoplastique est avantageusement

réactivable a chaud. Un tel matériau se distingue
d’un matériau thermodurcissable gqui ne peut é&tre
15 mis en cuvre qu’une seule fois par polymérisation.
En outre, un tel matériau thermoplastique peut
comporter des fonctions d’adhésion, qui, lorsque
celuli-ci est réactivé, c’est-a-dire chauffé au-dela
de la température de fusion dudit matériau, permet
20 de repositionner le module de radio-identification
ou plus généralement 1’étiquette électronique de
radio-identification sur un support ou tout objet

héte.
L’invention prévoit en outre que 1’épaisseur de
25 la couche de premier matériau thermoplastique TP1
déposée sur les faces 10u et 10d soit de cinquante
a cing cents micrométres, typiguement deux cents
micrometres. En effet, une telle épaisseur permet
de disposer d’un module de radio-identification
30 présentant des propriétés intéressantes de
résilience, tout en gardant une éventuelle
souplesse. Les éléments actifs, c¢’est-a-dire le
composant 11 et 1l’antenne 12, sont ainsi protégés
contre 1l’occurrence de chocs, ces derniers étant
35 absorbés par le matériau thermoplastique TP1 ou les

attaques physicochimiques de 1’environnement de
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1’7étiquette. Pour réaliser un tel module 10, la
figure 1 décrit un exemple de réalisation d’une
ligne de production ou d’une machine selon lequel,
un deuxiéme dérouleur D2, associé au moyen guide
5 Gl, entraine en translation une bobine du premier
matériau thermoplastique TPl pour déposer une
couche de celui-ci sur la face supérieure 10u du
module de radio-identification 10. De méme, un
troisieme dérouleur D3, associé a un guide G3, peut

10 étre exploité pour entrainer en translation une
bobine de premier matériau thermoplastique TPl pour
en déposer en couche sur la face inférieure 10d
dudit module de radio-identification 10. Une étape
130a de laminage ou de pressage a chaud, c’est-a-

15 dire a une température supérieure a la température
de fusion du premier matériau thermoplastique TPl
assure une coopération pérenne des couches
supérieure et inférieure de premier matériau TPl
sur les faces supérieure 10u et inférieure 10d du

20 module. Une telle opération 130a de pressage peut
étre réalisée au moyen d’une paire R1 de rouleaux,
en miroir 1’un de 1’autre, assurant une fonction de
pressage de 1’assemblage lorsque ce dernier est
tracté entre lesdits rouleaux, pour que 1"adhésion

25 des deux couches du matériau TPl soit durable. En
variante, des presseurs paralleles, dont la
température, le temps de pressage et la pression
peuvent étre ajustés au besoin, peuvent étre
utilisés en lieu et place desdits rouleaux RI1.

30 TLa figure 1 décrit également un exemple de
réalisation du dépdt d’une couche de matériau
thermoplastique TPl sur les faces supérieures et
inférieures respectives de plusieurs modules
simultanément. Comme 1’indique la figure 1A, des

35 modules de radio-identification 10 peuvent

avantageusement é&étre positionnés sur un support
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sous la forme d’une bande de trente-cing
millimétres de largeur. Une telle configuration
permet de positionner lesdits modules 10 par
colonnes de trois modules transversales a 1’axe
5 longitudinal de la bande. Apres une application 130
du matériau thermoplastique TPl, les modules de
radio-identification sont découpés 132 et isolés
les uns des autres.
Un procédé 100 conforme a 1l’invention prévoit,
10 préalablement a 1’ assemblage d’une étiquette
¢lectronique en tant que telle, une étape 133 pour
tester électriquement le Dbon fonctionnement des
modules de radio-identification recouverts par le
matériau thermoplastique TPl. Une telle opération
15 133 peut étre mise en ceuvre avant ou apres la
dissociation 132 desdits modules 10. Les modules
défectueux sont rejetés, situation illustrée par le
lien 133-n en figure 4. Dans le cas contraire,
situation illustrée par le lien 133-y en figure 4,
20 le module est opérationnel et pourra étre exploité
dans le cadre de 1l’assemblage ultérieur d’une
étiquette électronique. Cette étape de test 133
peut en outre permettre d’initialiser ou mettre a
jour le contenu de certaines mémoires du composant
25 électronique inclus dans un module de radio-
identification jugé opérationnel.
En outre, un procédé 100 d’assemblage conforme
a 1l’invention peut comporter, apres le dépdt 130 de
la couche de matériau thermoplastique TP1l, une
30 étape optionnelle 131 visant a déposer sur une face
inférieure ou supérieure du module 10, c’est-a-dire
une des faces du module de radio-identification 10
destinée a coopérer avec la face supérieure 30u
d’un support 30 constituant une étiquette
35 électronique (nous étudierons cette étape

d’assemblage ultérieurement en liaison avec les
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figures 2 et 3), une couche d’un matériau adhésif A
dont la pégosité a température ambiante est
suffisante pour maintenir la position future du
module de radio-identification 10 sur ledit support
5 30. Sur 1l’exemple décrit en liaison avec la figure
1B, un tel adhésif A est déposé sur la face
inférieure 10d’ du module de radio-identification
10. TLedit adhésif A pourrait tout aussi bien étre
déposé en variante ou en complément sur la face

10 supérieure 10u’. Un tel matériau peut étre
avantageusement sélectionné parmi des adhésifs
sensibles ou activables par pression (ou connus
sous l’acronyme « PSA » ou la dénomination anglo-
saxonne « Pressure-Sensitive Adhesive »).

15 A 1l7instar des couches de matériau
thermoplastique TPl, 1l’adhésif A peut étre déposé
sur 1l’une des faces 10d’ ou 10u’ d’un module de
radio-identification 10 au moyen d’un dérouleur D4,
associé a un guide G4, actionnant une bande de

20 matériau adhésif A appliqué par un rouleau presseur
ou une presse Rl. Préalablement a 1l’opération 131
pour déposer 1’adhésif A, un procédé 100 conforme a
1’ invention peut comporter une étape 130b
avantageuse pour accélérer un retour a température

25 ambiante du module 10, ladite étape 130b n'’étant
pas représentée sur la figure 4.

Comme 1’indigque la figure 1B, a 1l’issue de la
mise en cuvre des étapes précédemment décrites, un
ou plusieurs modules de radio-identification sont

30 produits, chacun étant adapté conformément a
1’invention. Plus précisément, un tel module 10
comporte un support diélectrique 13, une antenne
conductrice 12 agencée pour assurer une
communication électromagnétique a champ proche et

35 un composant électronique 11. TLedit composant

électronique 11 est connecté électriquement a
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ladite antenne conductrice 12. Toute face exposée
dudit composant électronique 11 et de 1’antenne
conductrice 12 est recouverte par une résine
diélectrique 14. Lesdites faces supérieure 10u’ et
5 inférieure 10d’ d’un tel module 10 comportent une
couche d’un matériau thermoplastique TPl, voire
pour au moins l’une d’entre elles, une couche
externe d’un adhésif A. Nous pouvons mentionner gue
les étapes 121, 122 et 123 peuvent étre
10 facultatives, si des modules de radio-
identification 10 sont d’ores et déja assemblés.
L’invention consiste dés lors a adapter lesdits
modules 10 pour que leurs faces supérieure 10u’ et
inférieure 10d’ comportent chacune une couche d’un
15 matériau thermoplastique TPl, voire pour que 1’une
des faces inférieure 104’ ou supérieure 10u’,
comporte en outre une couche externe d’un adhésif A

activable par pression a température ambiante.

20 Décrivons a présent en liaison avec les
figures 2, 2A, 2B, 2C et 4, les étapes d’un premier
exemple d’un procédé d’assemblage d’une étiquette
électronique en tant que telle, conformément a
17invention. Selon lesdites figures 2, 2A, 2B et 2C

25 1’ étiquette électronique que 1l’on souhaite produire
comporte une antenne a champ lointain 20 pour
assurer une communication sans contact avec un
dispositif tiers, distant de plusieurs dizaines de
centimétres a plusieurs métres. Pour en réduire

30 1’encombrement, le dipdle conducteur sensiblement
plan, constitué par ladite antenne, comporte
avantageusement une pluralité de boucles 20L. La
figure 2A décrit un exemple préféré d’un support 30
sous la forme d’une bande pour constituer le corps

35 d’une étiquette électronique conforme a

1’invention. Comme 1’indique la figure 2, une telle
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bande 30 peut é&tre actionnée en traction par un
dérouleur D5 associé a un guide G5. Le support 30
peut comporter un matériau pouvant étre sélectionné
parmi le coton, le nylon, la viscose, un polyester
5 ou une matieére synthétique, telle qgu’a titre
d’exemple non limitatif le Tyvek (marque déposée),
selon le domaine d’application visé pour exploiter
la future étiquette 1. La figure 2A décrit en outre
un agencement particulier d’une antenne conductrice
10 20. Contrairement aux techniques connues selon
lesquelles une telle antenne décrit généralement un
méandre ou une sinusoide, une antenne conductrice
20, conforme au mode de réalisation décrit par la
figure 2A, décrit une pluralité de boucles 20L dont
15 le ou les diametres respectifs peuvent étre choisis
pour étre supérieurs aux dimensions (largeurs,
longueurs, voire diametre) d’un module de radio-
identification. Un tel diametre de boucle 20L sera
plus précisément et de maniére avantageuse,
20 déterminé pour étre supérieur aux dimensions de
1’antenne conductrice interne audit module de
radio-identification, soit 1l’antenne 12 du module
10 décrit en liaison avec 1la figure 1B. Ainsi,
comme nous le verrons ultérieurement, une telle
25 configuration d’antenne 20 permet de positionner un
module de radio-identification a proximité
immédiate de ladite antenne, assurant ainsi un
excellent couplage tout en prévenant tout
recouvrement de 17 antenne 20, notamment par
30 1’ antenne interne dudit module de radio-
identification susceptible de provoquer une rupture
partielle de 1’antenne 20, voire du module 10 lors
d’une étape ultérieure de pressage a chaud de
1’ensemble. Toute autre configuration de 1’antenne
35 20 dont 1" agencement permettrait un tel

positionnement d’un module de radio-identification
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10, c’est-a-dire présentant une distance minimale d
de 1l'ordre d’un demi millimétre entre 1’antenne
interne 12 audit module 10 et 1’antenne 20,
pourrait étre utilisée, comme le décrit a titre

5 d’exemple la figure 3D en liaison avec un second
exemple d’assemblage d’'une mini étiquette 1
conforme & 1’invention.

Un support 30 peut d’'ores et déja comporter une
ou plusieurs antennes conductrices 20. En variante,

10 comme indigqué par la figure 4, un  procédé
d’"assemblage 100 selon 1’invention peut comporter
une étape 110 pour élaborer ledit support 30.
Ainsi, wune premiere étape 111 peut consister a
déposer une antenne conductrice 20 sur le support

15 30. Une telle antenne peut consister en un
plusieurs fils conducteurs. Dans ce cas, lesdits
fils peuvent é&tre brodés ou tissés sur ledit
support 30. En variante, une telle antenne 20 peut
étre imprimée par toute technique connue ou déposée

20 par laminage et ainsi consister en une piste
conductrice.

Comme 1’indique 1’exemple préféré décrit en
liaison avec 1la figure 2A et la figure 4, un
procédé 100 conforme a l1’invention peut comporter

25 une étape 112 pour prédécouper transversalement le
support 30. Chaque section 30s ainsi matérialisée
entre deux prédécoupes 30c est agencée pour
comporter 1’"antenne conductrice 20 et accueillir un
module de radio-identification 10. Le support 30

30 présente une face que nous nommerons face
supérieure 30u et une face opposée a la précédente
que nous nommerons face inférieure 30d.

Comme 1’indique la figure 2B, un procédé
d’assemblage 100 conforme a 1'invention comporte

35 une étape 140 pour déposer, sur la face supérieure

30u du support 30, un module de radio-
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identification 10, préalablement adapté selon la
technique décrite précédemment en liaison avec les

figures 1A, 1B et 1. Un tel module 10 comporte

ainsi une couche d’un premier matériau
5 thermoplastique TPl sur ses faces inférieure 104’
et supérieure 10u’. L’invention prévoit que le

positionnement dudit module de radio-identification

10 puisse étre précisément déterminé, par exemple

au moyen d’un systeme de vision, symbolisé en
10 figure 2B par un capteur vidéo C, afin que
1’ antenne interne audit module de radio-

identification 10 ne recouvre avantageusement pas,

ne serait-ce que partiellement, 1’ antenne
conductrice 20, a 1’/instar de 1l7'exemple de
15 réalisation avantageux d’une étiquette 1 d’un

format réduit décrit en liaison avec la figure 3D.
Ledit systeéme de vision permet ainsi de maitriser
les coordonnées du module de radio-identification
10 dans le plan du support 30. Toute autre
20 technique, permettant de positionner correctement
et précisément un module de radio-identification 10
sur le support 30, pourrait en variante étre
utilisée. Selon l’exemple de réalisation décrit par
la figure 2B, un tel module 10 occupe, une fois
25 déposé sur ledit support 30, une position
sensiblement centrale au sein d’une section
prédécoupée 30s. En variante, ledit module pourrait
étre positionné au sein d’une autre boucle 20L de
ladite antenne 20 et occuper ainsi une position
30 plus excentrée au sein de 1’étigquette. En outre, la
figure 2B décrit un exemple avantageux d’une ligne
de production et/ou d’assemblage pour laquelle une
pluralité de modules de radio-identification, en
1’ espéce, trois par trois, est positionnée
35 simultanément et respectivement dans trois sections

30s consécutives du support 30.
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Pour maintenir la position d’un module de
radio-identification 10 durant 1le déplacement du
support 30, 17 invention prévoit 1’exploitation
avantageuse d’un adhésif A dont la pégosité a

5 température ambiante est suffisante pour maintenir
la position dudit module de radio-identification

10. Nous avons étudié précédemment un mode de
réalisation d’un procédé 100 selon lequel une étape
optionnelle 131 consiste a déposer sur la face 10u’

10 ou 10d’ destinée a étre en contact avec le support
30, une couche d’un tel adhésif A. Dans ce cas,

lors de 1la pose 140 d’un tel module de radio-
identification sur le support 30, ledit module est
maintenu en position sous 1l’action dudit adhésif A.

15 L’invention prévoit une premiere variante ou un
premier complément selon lequel un tel adhésif A,

par exemple sélectionné parmi des adhésifs
sensibles ou activables par pression (ou connus

sous l’acronyme « PSA » ou la dénomination anglo-

20 saxonne « Pressure-Sensitive Adhesive ») puisse
étre déposé au moins sur une zone de la face
supérieure 30u du support 30 avant que ne soit posé

un module de radio-identification 10. Selon ce mode

de réalisation décrit en liaison avec la figure 2B

25 (non représenté en figure 2), une couche d’un
matériau adhésif A est déposée depuis un dérouleur,

sur les Dboucles 20L centrales des antennes 20
respectives des sections 30s du support 30. En
variante, un tel adhésif A pourrait étre déposé sur

30 1’7intégralité de la face supérieure 30u du support
30 ou sur d’autres portions de ladite face 30u
correspondant a des sections d’antenne 20
différentes que celle décrivant les Dboucles
centrales 20L, tel que décrit a titre d’exemple sur

35 la figure 2B, si 1le ou 1les modules de radio-
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identification 10 ne sont pas destinés a occuper
une position sensiblement centrale.
Selon un troisieme mode de réalisation,
1’invention prévoit gque 1l’on ne puisse pas
5 nécessairement utiliser un tel adhésif A. En effet,
le matériau thermoplastique TP1l, déposé en couche
préalablement sur le module de radio-
identification, peut é&tre chauffé au-dela de la
température de fusion dudit matériau TPl, Jjuste
10 avant d’entrer en contact avec la face supérieure
du support 30. Ledit module 10 est alors posé puis
pressé a chaud sur le support 30. En 1’absence
d’adhésif A, le matériau thermoplastique TPl assure
une fonction dfadhésion ou d’adhérence, une fois
15 que ledit matériau thermoplastique TPl est chauffé
au-dela de la température de fusion dudit matériau
TP1l, et permet ainsi de ne pas recourir a un
adhésif supplémentaire en tant que tel.
Un procédé d’assemblage 100 conforme a
20 1’/ invention, tel que celuil décrit a titre d’exemple
en liaison avec les figures 2C, 2 et 4, peut
comporter, apres qu’un module de radio-
identification ait été positionné sur le support
30, une étape 142 pour déposer au moins sur la face
25 demeurant exposée 10u’ dudit module de radio-
identification 10, un treillis fibreux 50. Ce
dernier est avantageusement agencé pour étre
irrémédiablement déstructuré lors d’une tentative
malveillante de désassemblage de 1"étiquette
30 électronique 1, visant a arracher ledit module de
radio-identification 10 du premier support 30.
Comme 1’indique la figure 2, un tel treillis peut
étre déroulé depuis un dérouleur D6 et guidé par un
rouleau G6. Pour optimiser la quantité de treillis
35 nécessaire, ce dernier peut étre conditionné sous

la forme d’une bande d’une largeur sensiblement
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supérieure a celle du module de radio-
identification. Au-dela d’une fonction de sécurité
visant a révéler une tentative de désassemblage
d’une étiquette, la présence dudit treillis peut
5 contribuer a la protection du composant
électronique hébergé par le module de radio-
identification contre d’ éventuels chocs ou
contraintes mécaniques.
En variante ou en complément, pour apporter un
10 élément de sécurité supplémentaire visant a
attester une tentative de fraude, 1’"invention
prévoit qu’un procédé 100 puisse comporter une
étape 143 pour inscrire, au moins sur la face
exposée du module de radio-identification 10 et sur
15 une partie de la face supérieure 30u du premier
support 30 demeurant exposée, un message 60 dont la
teneur est i1rrémédiablement altérée lors d’une
tentative de désassemblage de 17étiquette
électronique, visant a arracher ledit module de
20 radio-identification 10, du premier support 30. Un
tel message peut étre textuel par exemple « void if
removed » selon une terminologie anglo-saxonne ou
figuratif (comportant un logo), voire mixte.
Qu’un treillis 50 et/ou un message 60 soi(en)t
25 respectivement déposé(s) et/ou imprimé (s), un
procédé 100 comporte une étape essentielle visant a
déposer sur la face supérieure 30u du premier
support 30 wune couche d’un deuxieme matériau
thermoplastique TP2, ladite couche recouvrant au
30 moins partiellement la premiere antenne conductrice
20 et le module de radio-identification 10. Une
telle couche peut étre déposée, comme 1’indigque la
figure 2 a titre d’exemple, sous 1l’action d’un
dérouleur D7 d’une bande de matériau
35 thermoplastique. L’étape 150 consiste en outre a

presser a chaud, c’est-a-dire a une température
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supérieure a la température de fusion du matériau
thermoplastique TP2, 1’assemblage pour assurer une
coopération pérenne de la couche de matériau
thermoplastique TP2 sur la face supérieure 30u du
5 support 30. Une telle opération de pressage peut
étre réalisée au moyen d’une paire R2 de rouleaux
en miroir 1l'un de 1l’autre, assurant une fonction de
pressage de l1'assemblage ou 1’ensemble lorsque ce
dernier est tracté entre lesdits rouleaux, pour gque
10 17adhésion des deux couches du matériau TP2 soit
durable. En variante, des presseurs paralleles,
dont la température, le temps de pressage et la
pression peuvent étre ajustés au besoin, peuvent
étre utilisés en lieu et place desdits rouleaux R2.
15 A 1'instar du premier matériau TPl utilisé pour
adapter un module de radio-identification, le

matériau thermoplastique TP2 peut étre sélectionné

parmi des polyuréthanes thermoplastiques, des
polyphénylénes oxydes, des rolyamides, des
20 polyacétates, des polyethylénes, des

polypropylenes, des polyoléfines ou des Ethylenes-
Acétates de Vinyles, avantageusement conditionnés

sous forme de films. Selon le domaine d’application

visé, le choix du matériau TP2 sera fonction de la

25 température de fusion au-dela de laguelle ledit
matériau peut étre activé une ou plusieurs fois.

Pour le domaine des étiquettes électronique pour

laverie industrielle, un polyuréthane
thermoplastique dont la température de fusion est

30 supérieure a 180°C sera avantageusement privilégié.
Grace a 1l’exploitation d’un tel matériau
thermoplastique TP2, une étiquette ¢électronique
produite selon l’invention présente des propriétés
intéressantes de résilience, tout en gardant une

35 éventuelle souplesse. Elle dispose en quelque sorte

naturellement d’ une mémoire de forme, ne
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nécessitant pas 1’emploi d’élément raidisseur
additionnel. Le matériau TP2, ainsi que le matériau
TP1, conféere au corps de 1’étiquette une treés bonne
tenue de sorte que ladite étiquette recouvre
5 naturellement sa forme initiale, c’est-a-dire
sensiblement plane, apres pliage de 1l’étiquette. La
qualité de la communication sans fil conférée par

1’antenne 20 est donc préservée.

10 Un procédé d’assemblage 100 peut a présent étre
terminé. Selon la figure 2, une pluralité
d’ étiquettes électroniques est ainsi conditionnée
sous la forme d’une bande. Ledit procédé 100 peut
comporter toutefois des étapes additionnelles. Une
15 premiere étape, non représentée en figure 4, peut
consister a tester électriquement le fonctionnement
de chaque étiquette produite. Une étigquette non
opérationnelle peut étre marquée, par exemple par
jet d’encre, afin d'étre identifiée et mise au
20 rebut. Une telle étape de test peut en outre
permettre de mettre a jour certaines mémoires du
composant électronique du module de radio-
identification de chaque étiguette produite. Cette
étape de discrimination des étiquettes
25 opérationnelles, permet ainsi de gérer et maitriser
la séquence des numéros de séries ou autres
références uniques associées respectivement aux
étiquettes et d’en assurer la cohérence avec une
étape optionnelle dudit procédé 100 d’impression
30 graphique, étape également non représentée sur la
figure 4, pour permettre de personnaliser chaque
étiquette, voire d’inscrire visuellement ledit

numéro de série ou référence unique.
La bande comportant avantageusement une
35 pluralité d’étiquettes, résultant d’'un procédé

d’assemblage 100 décrit en liaison avec la figure
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2, peut aussi comporter une étape 160 pour découper
ladite bande, afin de dissocier les étiquettes les
unes des autres, voire des les conditionner chacune
sous un blister. En variante, notamment si le
5 support 30 n’est pas préalablement prédécoupé, une
telle étape 160 peut consister a prédécouper ladite
bande comportant les étiquettes produites pour
rendre ces dernieres dissociables aisément les unes
des autres, tout en conservant un mode de

10 conditionnement par bande comportant chacune une
pluralité d’étiquettes.

Un procédé 100 peut en outre comporter une
étape 151 pour déposer sur la face inférieure 30d
du support 30, c’est-a-dire la face opposée a celle

15 30u accueillant un module de radio-identification
10, une couche d’un troisieme matériau
thermoplastique TP3. A 1’issue de cette étape, le
recto mais aussi le Verso d’ une étiquette
électronique sensiblement plane peut étre recouvert

20 de matériau thermoplastique. Pour les raisons
évoquées précédemment, ledit matériau TP3 peut étre
sélectionné avantageusement pour é&tre sensiblement
similaire aux premier et/ou deuxiéme matériaux
thermoplastiques TP2 et/ou TPl.

25 Que cette dernieéere étape 151 soit réalisée ou
non, nous pouvons en outre mentionner que 1’emploi
de la couche de matériau TP2, notamment si celle-ci
est réalisée sur 17intégralité de la face
supérieure du support 30, réduit ou supprime

30 sensiblement tout relief au niveau de 1’étiquette,
facilitant ainsi l’application ultérieure de ladite
étiquette 1 sur un objet hdéte. Ladite application
peut &tre réalisée par pressage a chaud.
L’activation du matériau thermoplastique TP2,

35 suivie d’ un refroidissement, assure un

positionnement pérenne de 1’étiquette.
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Les figures 3A, 3B et 3 décrivent un deuxiéme
exemple d’un procédé d’assemblage d’une étiquette
électronique conforme a 1’invention. Selon cette

5 variante, le format d’une étiquette obtenue est
moindre que celui d’une étiquette électronique
assemblée selon le procédé décrit précédemment en
liaison avec les figures 2 et 2A.

En effet, comme 1’'indique 1’exemple de la

10 figure 3A, le support 30 consiste en une bande de
moindre largeur, éventuellement prédécoupée. Le
support 30 comporte une antenne 20 ne comportant, a
titre d’exemple, qu’une boucle 20L. Le dipdle ainsi
constitué par l1l’antenne 20 est donc plus court que

15 celui d’une étiquette telle qu’assemblée avec une
antenne 20 comportant une pluralité de boucles 20L,
comme indiqué par la figure 2A.

La portée de communication procurée par
1’antenne 20 selon l’exemple de la figure 3A, voire

20 de 1la figure 3D, est donc plus faible mais
suffisante pour servir de relai entre le module
d’identification 10 couplé avec ladite antenne 20
et une antenne tierce 2, cousue par exemple sur un
objet héte 3 tel qgu’un linge et traversant

25 1’antenne 20, comme 1’indigque la figure 3C. Un
procédé d’assemblage 100, tel que celui décrit en
liaison avec les figures 3A, 3B et 3, est proche ou
similaire de «celui décrit précédemment. Nous
pouvons constater qu’il comporte une étape 140 pour

30 déposer, sur la face supérieure 30u du support 30,
un module de radio-identification 10 préalablement
adapté selon la technique décrite précédemment en
liaison avec les figures 14, 1B et 1. Un tel module
comporte ainsi wune couche d’un premier matériau

35 thermoplastique TPl sur ses faces inférieure 104’

et supérieure 10u’. L’invention prévoit que le
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positionnement dudit module de radio-identification
10 soit précisément déterminé, par exemple au moyen
d’un systeme de vision, symbolisé en figure 3B par

un capteur vidéo C, afin gue 1l’antenne interne

5 audit module de radio-identification 10 ne recouvre
avantageusement pas, ne serait-ce que
partiellement, 1"antenne conductrice 20. Ledit

systeme de vision permet ainsi de maitriser les
coordonnées du module de radio-identification 10
10 dans le plan du support 30. Toute autre technique
permettant de positionner correctement et
précisément un module de radio-identification 10
sur le support 30 pourrait en variante étre
utilisée. Contrairement a la position sensiblement
15 centrale d’un module déposé selon 1'exemple de la
figure 2B, un module de radio-identification 10 est
déposé, selon ce deuxiéme mode de réalisation,
sensiblement excentré au sein d’une section
éventuellement prédécoupée 30s. Comme 1’indique a
20 titre d’exemple la figure 3D, un positionnement du
module de radio-identification 10 excentré au sein
d’ une étiquette électronique 1 conforme a
1’/ invention permet de disposer, en fin de processus
d’ assemblage, d’un corps principal dfétiquette
25 électronique 1 comportant une plage P accrue, par
exemple d’une hauteur h de quatre a cing
millimetres ou plus, comprenant partiellement
1’/antenne 20 mais n’englobant pas le module de
radio-identification 10. Un tel processus
30 d’assemblage 100 permet de minimiser la taille
d’une étiquette électronique 1 tout en gardant une
grande facilité pour coudre, par exemple comme
1’7indique 1la figure 3C, une antenne 2 traversant
17antenne 20 de ladite « mini étiquette », sans
35 risque d’altérer le module de radio-identification

de celle-ci. Ladite antenne 2 assure ainsi les
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fonctions respectives d’amélioration des
performances électromagnétiques et de fixation de
la mini étigquette sur 1’objet héte 3. Un tel
agencement d’étiquette électronique 1, décrit en
5 liaison avec la figure 3D illustrant un exemple
d’étiquette assemblée conformément a 1’invention,
permet de présenter une configuration d’une antenne
20 différente de celle illustrée par la figure 3A,
mais qui est agencée de sorte a demeurer par partie

10 proche, c’est-a-dire une distance d de 1’ordre d’un
demi millimetre, de l’antenne 12 interne au module
de radio-identification de 1’étiquette, sans qu’a
aucun moment ladite antenne 20 ne soit recouverte
par ladite antenne interne 12. Un tel agencement

15 assure un excellent couplage et minimise les
risques de cassure lors des phases de pressage.
Ainsi, indépendamment des matériaux utilisés pour
constituer une telle étiquette électronique 1, un
tel agencement selon lequel 1’éticuette comporte

20 une plage P préservant le module de radio-
identification est particulierement innovant et
prévient toute destruction du module de radio-
identification lors de la fixation, notamment par
couture, de l’étiquette sur 1l’objet hdte 3.

25 En outre, la figure 3B décrit un exemple
avantageux d’une ligne de production et/ou
d’assemblage pour laquelle une pluralité de modules
de radio-identification, en 1’'espéce, trois par
trois, sont positionnés simultanément et

30 respectivement dans trois sections 30s consécutives
du support 30.

A 1l’instar d’un procédé d’assemblage décrit
précédemment en liaison avec la figure 2, un
procédé selon la figure 3 prévoit l’exploitation

35 avantageuse d’un adhésif A dont la pégosité a

température ambiante est suffisante pour maintenir
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la position d’un module de radio-identification 10
sur le support 30. En variante, la couche de
matériau thermoplastique TP1, déposée préalablement
sur le module de radio-identification, peut étre

5 chauffée au-dela de la température de fusion dudit
matériau TP1l, Jjuste avant de poser ledit module de
radio-identification sur la face supérieure du
support 30. Ledit module 10 est alors posé, puis
pressé a chaud sur le support 30.

10 Un procédé d’ assemblage 100 conforme a
1’invention et tel que celui décrit a titre
d’exemple en liaison avec les figures 3 et 4, peut
comporter, apres qu’un module de radio-
identification ait été positionné sur le support

15 30, une étape 142 pour déposer au moins sur la face
supérieure demeurant exposée dudit module de radio-
identification 10, un treillis fibreux 50
avantageusement agencé pour étre irrémédiablement
déstructuré lors d’une tentative malveillante de

20 désassemblage de 1’étiquette électronique 1, visant
a arracher ledit module de radio-identification 10
du premier support 30. Un tel procédé 100 pourrait
en outre comporter une étape 143 pour inscrire, au
moins sur la face exposée du module de radio-

25 identification 10 et sur une partie de 1la face
supérieure 30u du premier support 30 demeurant
exposée, un message 60 dont la teneur est
irrémédiablement altérée lors d’une tentative de
désassemblage de 1’étiquette électronique visant a

30 arracher ledit module de radio-identification 10 du
premier support 30. Un tel message peut étre
textuel par exemple « void if removed » selon une
terminologie anglo-saxonne ou figuratif, comportant
un logo, voire mixte.

35 Ces étapes sont toutefois optionnelles. Par

mesure de simplification, et pour illustrer une
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variante de réalisation selon lagquelle 1l’emploi de

moyens attestant une tentative d’altération de

17intégrité d’une étiquette électronique n’est pas

requis, la figure 3 décrit un procédé d’assemblage
5 ne comportant pas d’étapes 142 et/ou 143.

En revanche, un procédé 100 selon la figure 3
comporte une étape 150 essentielle pour déposer sur
la face supérieure 30u du premier support 30 une
couche d’un deuxiéme matériau thermoplastique TP2,

10 ladite couche recouvrant au moins la premiere
antenne conductrice 20 et le module de radio-
identification 10. Compte tenu de la faible
superficie de 1’antenne électronique produite,
ladite couche de matériau thermoplastique TP2

15 recouvre avantageusement toute la surface du
support 30. Une telle couche peut étre déposée,
comme 1’indique la figure 3 a titre d’exemple, sous
1’7action d’un dérouleur D7 d’une bande de matériau
thermoplastique. L’étape 150 consiste en outre a

20 presser a chaud, c’est-a-dire & une température
supérieure a la température de fusion du matériau
thermoplastique TP2, 1’assemblage pour assurer une
coopération pérenne de la couche de matériau
thermoplastique TP2 sur la face supérieure 30u du

25 support 30. Une telle opération de pressage peut
étre réalisée au moyen d’une paire R2 de rouleaux,
en miroir 1’un de l’autre, assurant une fonction de
pressage de 1l’assemblage lorsque ce dernier est
tracté entre lesdits rouleaux, pour que 1’adhésion

30 des deux couches du matériau TP2 soit durable.

Le deuxiéme matériau thermoplastique TP2 peut
étre sélectionné parmi des polyuréthanes
thermoplastiques, des polyphénylenes oxydes, des
polyamides, des polyacétates, des polyethylénes,

35 des polypropylénes, des polyoléfines ou des
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Ethylenes-Acétates de Vinyles, avantageusement
conditionnés sous forme de films.

L’ exemple du procédé d’assemblage 100 décrit en
liaison avec la figure 3 peut a présent étre

5 terminé. Une pluralité d’étiquettes électroniques
peut ainsi étre conditionnée sous la forme d’une
bande. Ledit procédé 100 peut comporter toutefois
des étapes additionnelles. Une premiere étape peut
consister a tester électriquement le fonctionnement

10 de chague étiquette produite. Une étiquette
¢é¢lectronique Jjugée non opérationnelle peut é&tre
marquée, par exemple par 1impression de type Jet
d’encre, afin d’étre mise au rebut. Une telle étape
de test peut en outre permettre de mettre a jour

15 certaines mémoires du composant électronique du
module de radio-identification de chague étiquette
produite. Cette étape de discrimination des
étiquettes opérationnelles, permet ainsi de gérer
et maitriser la séquence des numéros de séries ou

20 autres références uniques associées respectivement
aux étiquettes et d’en assurer la cohérence avec
une étape optionnelle dudit procédé 100
d’ impression graphique, étape également non
représentée sur la figure 4, pour permettre de

25 personnaliser chague étiquette, voire d’inscrire
visuellement ledit numéro de série ou référence
unique. Une telle étape peut en outre permettre de
matérialiser graphiquement, par exemple par
1’impression d’un repére, la plage P de couture

30 éventuelle au sein de laguelle le module de radio-
identification est préservé.

Une bande d’étiquettes résultant d’un procédé
d’assemblage 100 décrit en liaison avec la figure 3
peut aussi comporter une étape 160 pour découper

35 ladite bande, afin de dissocier les étiquettes les

unes des autres, voire des les conditionner chacune
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sous un blister. En variante, notamment si le

support 30 n’est pas préalablement prédécoupé, une

telle étape 160 peut consister a prédécouper ladite

bande comportant les étiquettes produites pour

5 rendre ces derniéres dissociables aisément les unes

des autres, tout en conservant un mode de

conditionnement par bande comportant chacune une
pluralité d’'étiquettes.

Selon cet exemple décrit en 1liaison avec la

10 figure 3, un procédé 100 ne comporte pas d'étape

pour déposer sur la face 30d du support 30, c’est-

a-dire, la face opposée a celle 30u accueillant un

module de radio-identification 10, une couche d’un

troisiéme matériau thermoplastique TP3. Toutefois,

15 une telle étape pourrait également étre effectuée.

Les figures 2 et 3 décrivent ainsi des exemples
d’un procédé d’assemblage d’étiquette de radio-
identification particulierement innovant et

20 adaptable selon les exigences du domaine
d’application. Les étiquettes produites peuvent
étre de différentes dimensions, comme 1’indigquent
les figures 2A et 3A, et comporter des antennes
leur permettant de communiquer directement avec un

25 lecteur distant, couplées ou encore connectées a
une antenne tierce positionnée sur un objet hote.
L’emploi de matériaux thermoplastiques confere aux

étiquettes conformes a l1’invention, quel que soit

leur agencement, une grande facilité de
30 positionnement, voire de repositionnement, ainsi
qu’ une fiabilité inégalées. Elles sont

particulierement adaptées au domaine des laveries
industrielles, exigent et sévere en matiere
d’exploitation compte tenu des températures élevées
35 et de la chimie auxquelles sont exposées lesdites

étiquettes.
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Toutefois, un tel procédé ne saurait é&tre

limité a la production d'étiquettes électroniques

pour ce seul domaine. Les matériaux exploités
peuvent étre avantageusement choisis pour
5 satisfaire aux conditions et contraintes imposées

par toute autre application.
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REVENDICATIONS
1. Procédé d’assemblage (100) d’une étiquette
électronique de radio-identification (1)

comprenant un module de radio-identification
(10), une premiére antenne conductrice (20), un
5 premier support (30) diélectrique agencé pour
accueillir ledit module radio-identification (10)
et ladite antenne conductrice (20), ledit procédé

comportant une étape (140) pour déposer le module

de radio-identification (10) sur la face
10 supérieure (30u) du premier support (30), ce
dernier comportant la premiére antenne
conductrice (20), ledit module de radio-

identification (10) étant positionné a proximité
immédiate de la premiére antenne conductrice

15 (20), ledit procédé (100) étant caractérisé en

ce qu’il comporte

- une étape préalable (130) pour déposer sur
les faces supérieure (10u) et inférieure
(10d) du module de radio-identification (10)

20 une couche d’un premier matériau
thermoplastique (TP1l) ;

- une ¢étape (130a) pour presser l’ensemble a
une température suffisante pour activer le
premier matériau thermoplastique (TPl) ;

25 - une étape (150) pour déposer sur la face
supérieure (30u) du premier support (30) une
couche d’un deuxieme matériau
thermoplastique (TP2) et pour presser
1l’ensemble a une température suffisante pour

30 activer le deuxiéme matériau thermoplastique
(TP2), ladite couche de deuxieme matériau
thermoplastique (TP2) recouvrant au moins

partiellement la premiéere antenne

Page 285 of 404



WO 2017/060652 PCT/FR2016/052601

42

conductrice (20) et 1le module de radio-

identification (10).

2. Procédé (100) selon la revendication précédente,
5 pour lequel 1’étape (150) pour déposer sur la
face supérieure (30u) du premier support (30)
consiste a déposer une couche d’un deuxieme
matériau thermoplastique (TP2) réactivable a
chaud.
10
3. Procédé (100) selon 17une quelconque des
revendications précédentes, comportant,
préalablement & 1’étape (140) pour déposer le
module de radio-identification (10) sur la face
15 supérieure (30u) du premier support (30), une
étape (134) pour déposer au moins sur une zone de
la face supérieure (30u) du premier support (30),
une couche d’un matériau adhésif (A) dont la
pégosité a température ambiante est suffisante
20 pour maintenir la position du module de radio-
identification (10) sur le premier support (30),
ladite =zone de la face supérieure (30u) du
premier support (30) étant destinée a accueillir
le module de radio-identification (10).
25
4. Procédé (100) selon 17une quelcongue des
revendications 1 ou 2, comportant, préalablement
a 1l’étape (140) pour déposer le module de radio-
identification (10) sur la face supérieure (30u)
30 du premier support (30), une étape (131) pour
déposer sur la face (10d’) du module de radio-
identification (10) destinée a coopérer avec la
face supérieure (30u) du premier support (30),
une couche d’un matériau adhésif (A) dont la

35 pégosité a température ambiante est suffisante
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pour maintenir la position du module de radio-

identification (10) sur le premier support (30).

5. Procédé (100) selon 1’une quelcongque des

5 revendications 1 ou 2, comportant, préalablement
a 1l’étape (140) pour déposer le module de radio-
identification (10) sur la face supérieure (30u)

du premier support (30), une étape (135) pour

chauffer le premier matériau (TPl) déposé sur la

10 face (10d’) du module de radio-identification
(10) destinée a coopérer avec la face supérieure

(30u) du premier support (30), au-dela de la

température de fusion dudit premier matériau

(TP1) .
15
6. Procédé selon l’une quelcongque des revendications
précédentes, comportant une étape préalable (120)
pour assembler le module de radio-identification
(10), ladite étape (120) consistant
20 - a déposer ou graver (121) sur un deuxiéme
support diélectrique (13) une deuxieme
antenne conductrice (12) agencée pour

assurer une communication électromagnétique
a champ proche et un composant électronique
25 (11) »
- a assurer (122) une coopération électrique
entre ladite deuxieme antenne conductrice
(12) et ledit composant électronique
(11) et,
30 - a déposer (123) une couche d’une résine
(14) sur les faces demeurant exposées dudit
composant électronique (11) et ladite

deuxieéme antenne conductrice (12).
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7. Procédé (100) selon 17une quelcongque des
revendications précédentes, comportant une étape
(142) pour déposer au moins sur la face demeurant
exposée (10u’) du module de radio-identification
5 (10), un treillis fibreux (50) agencé pour étre
irrémédiablement déstructuré lors d’une tentative
de désassemblage de 1’étiquette électronique (1)
visant & arracher ledit module de radio-
identification (10) du premier support (30),
10 ladite étape (142) étant mise en euvre
préalablement a 1’étape (150) pour déposer sur la
face supérieure (30u) du premier support (30) une
couche d’'un deuxiéme matériau thermoplastique
(TP2) .
15
8. Procédé (100) selon 17une quelcongque des
revendications précédentes, comportant une étape
(143) pour inscrire, au moins sur la face exposée
(10u’) du module de radio-identification (10) et
20 sur une partie de la face supérieure (30u) du
premier  support (30) demeurant exposée, un
message (60) dont la teneur est irrémédiablement
altérée lors d’une tentative de désassemblage de
1’étiquette électronique visant a arracher ledit
25 module de radio-identification (10) du premier
support (30), ladite étape (143) étant mise en
cuvre préalablement a l’étape (150) pour déposer
sur la face supérieure (30u) du premier support
(30) une couche d’un deuxieme matériau

30 thermoplastique (TP2).

9. Procédé (100) selon 17une quelconque des
revendications précédentes, comportant une étape
(133) pour tester électriquement le module de

35 radio-identification (10) et pour lequel 1'étape
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(140) pour déposer ledit module de radio-
identification (10) sur la face supérieure (30u)

du premier support (30) n’est effectuée que si

ledit module de radio-identification est
5 opérationnel (133-y).
10. Procédé (100) selon 1’ une quelconqgue des

revendications précédentes, comportant une étape
(111) préalable pour déposer la premiére antenne
10 conductrice (20) sur le premier support (30) ou
pour broder, imprimer, laminer ou tisser ladite

antenne (20) sur ledit premier support (30).

11. Procédé (100) selon 17 une quelcongue des

15 revendications précédentes, pour lequel la
premiére antenne conductrice (20) portée par le

premier support (30) comporte une ou plusieurs

boucles (20b) d’une piste et/ou d’un fil

conducteurs.
20
12. Procédé (100) selon la revendication précédente,
pour lequel, le module de radio-identification
comportant une antenne conductrice interne (12),
la premiére antenne conductrice (20) est agencée

25 pour former une ou plusieurs boucles (20L) d’un
diametre supérieur aux dimensions de ladite
antenne conductrice (12) interne au module de
radio-identification (10).

30 13. Procédé (100) selon 17une quelconque des
revendications précédentes, pour lequel les
premier (TP1) et deuxiéme (TP2) matériaux
thermoplastiques sont sélectionnés parmi des
polyuréthanes thermoplastiques, des

35 polyphénylenes oxydes, des polyamides, des
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polyacétates, des polyethylénes, des
polypropylenes, des polyoléfines ou des

Ethylenes-Acétates de Vinyles.

5 14. Procédé (100) selon 17une quelcongue des
revendications précédentes, pour lequel les
premier (TP1) et deuxieme (TP2) matériaux

thermoplastiques sont sélectionnés pour présenter
des températures de fusion respectives

10 supérieures a un seuil de température déterminé.

15. Procédé (100) selon 17une quelconqgue des
revendications précédentes, pour legquel le
premier support (30) comporte un matériau parmi

15 le coton, le nylon, la viscose, un polyester, ou

une matiére synthétique.

16. Procédé (100) selon 17une quelcongque des
revendications précédentes, comportant une étape

20 (112) pour prédécouper transversalement le
premier support (30) lorsque que celui-ci se

présente sous la forme d’une bande, chaque

section (30s) ainsi matérialisée entre deux
prédécoupes (30c) étant agencée pour comporter la

25 premiére antenne conductrice (20) et accueillir

le module de radio-identification (10).

17. Procédé (100) selon 1'une quelconque des
revendications précédentes, pour lequel les
30 premier (TP1) et deuxieme (TP2) matériaux

thermoplastiques sont sensiblement identiques.
18. Procédé (100) selon 1'une quelconque des

revendications précédentes, comportant une étape

35 (151) pour déposer sur la face (30d) du premier
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support (30), opposée a celle (30u) destinée a
accueillir le module de radio-identification
(10), une couche d’un troisieme matériau

thermoplastique (TP3).

19. Procédé selon la revendication précédente, pour
lequel 1le troisieme matériau thermoplastique
(TP3) est identique au deuxieme matériau
thermoplastique (TP2).
10
20. Procédé (100) selon 17une quelconque des
revendications précédentes, pour lequel tout
matériau (TP1l, TP2, TP3) thermoplastique déposé
sur le premier support (30) et/ou sur le module
15 de radio-identification (10) présente une

température de fusion supérieure a 150°c.

21. Module de radio-identification (10) comportant un
support diélectrique (13), une antenne

20 conductrice (12) agencée pour assurer une
communication électromagnétique a champ proche et

un composant électronique (11), ledit composant
électronique (11) étant connecté électriquement a

ladite antenne conductrice (12), toute face

25 exposée dudit composant ¢lectronigque (11) et de
1’antenne conductrice (12) étant recouverte par

une résine de protection (14), ledit module de
radio-identification (10) présentant
principalement une face supérieure (10u’) et une

30 face inférieure (10d’), caractérisé en ce que
lesdites faces supérieure (10u’) et inférieure

(1od”) comportent une couche d’un matériau

thermoplastique (TPl) réactivable a chaud.
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22. Etiquette électronique de radio-identification
(1) comportant un support (30), une antenne

conductrice (20) d’'étiquette, un module de radio-

identification (10) selon la revendication
5 précédente, caractérisée en en ce que ledit
module de radio-identification (10) est

positionné sur une face (30u) dite supérieure
dudit support (30) de sorte que 1l’antenne
conductrice interne (12) audit module de radio-

10 identification (10) ne recouvre pas ladite
antenne conductrice (20) d’étiquette, et en ce
que ladite face supérieure (30u) du support (30)
comporte une couche d’un matériau thermoplastique
(TP2), ladite couche recouvrant au moins

15 partiellement 1’ antenne conductrice (20)
d’étiquette et le module de radio-identification
(10) .

23. Etiguette selon la revendication précédente, pour

20 laquelle 1l’antenne conductrice d’étiquette (20)
et le module de radio-identification (10) sont
mutuellement agencés sur le support (30) pour que

ledit module occupe une position excentrée sur

ledit support (30), ce dernier comportant une

25 plage (P) d’une hauteur minimale (h) déterminée,
ladite plage (P) englobant partiellement ladite

antenne d’étiquette (20) mais non ledit module de

radio-identification (10).
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WO 2018/231083 PCT/R0O2017/000023

RFID tag for harsh environment inductively coupled in double loop

DESCRIPTION

[0001] A Minimum Radio Frequency ldentification (RFID) system consists of a interrogator
reader connected to a PC and a population of tags attached to the products they uniquely
identify. An 'application software handles RFID information to trace and inventory these
products. Passive RFID tags operating in the UIF (860-960MHz) or SIF (2.45GHz) frequency
range are used. _ A

Objects identified using RFID tags and intended for use in harsh environments shall withstand
the following requirements:

- repeated immersion in the aquatic environment

- exposure to high temperatures of up to 200 ° C, more than 20 minutes

- high temperature variations - (8 © C / 90 ° C),

- corrosive chemicals

- mechanical pressures of 40-60 bar,

- repeated mechanical stresses (bending, pressing, etc.)

- number of cycles of use greater than 300

[0003] From a historical point of view, for RFID applications, passive RFID tags operating in the
HF domain (13.65MHz) were used first. Constructively, they were made up of an integrated
circuit galvanically connected to a multi-spiral coil. The reading range was under one meter, and
the reading speed was about one label per second. With the introduction of passive RFID tags
operating in the UHF range, and with the development of communications protocals,
performance has increased spectacularly at high read speeds (10 RFID tags / sec) and read
ranges of up to 7m.

[0004] For textile tracking applications, the design of an RFID tag composed of a capsulated
traponder, thus: protected by the harsh environment of industrial laundries, and a UHF antenna
made of metallic wire, has been widely adopted. The encapsulated transponder contains an
integrated circuit and a near-field antenna by which it is inductively coupled to a segment of the

UHF antenna.

Page 312 of 404



WO 2018/231083 PCT/R0O2017/000023

[0005] This category includes the RFID UHF tags, the sﬁbject of patents EP 2405054 A1, DE
102007026720 A1, US 20090079574 A1.

[0006] But even this design has its limits. Capsulation is achieved by protecting the contacts
between the integrated circuit (IC) pins and the near field antenna terminals, but at the UHF
antenna there are major discrepancies relative to the mechanical and thermal characteristics of
the textile substrate relative to the metallic conductors of the UHF antenna .

Here's a short list of problems with using these labels in industrial laundries:

- loosening the seams and breaking the textile fabric, to which the RFID tag is attached,

- the metal wire from which the UHF antenna is made oxidizes in contact with the water and the
oxidant chemicals used in the washing process, stains the fabric and compromises its
appearance. Also due to oxidation the electrical parameters of the antenna material, and
implicitly its electromagnetic performances, are affected.

- the material of the metal wire from which the antenna is made stores much more thermal
energy than the textile support, this difference leading to the piercing/ perforation of the textile
material by the metal wire of the antenna that protrudes out of it.

- because of the rigidity of the metal wire, the entire tag is a little flexible compared to the textile
material from which the article to be identified is being made. Low fiexibility creates break lines
on the RFID tagline.

These lead to the detachment of the encapsulated RFID transponder 3 and consequently to the
losé of the identity of the textile objects being monitored, to the appearance problems of the
textile item, but especially to the problems for the customers, respectively their injury to the use
of textile articles (towels, pillows, sheets) that were pierced by the metal wires.

At the same time, current UHF tags have considerable dimensions that make them
inappropriate, unsightly for identifying small items (tablecloths).

[0007] The ideél passive RFID tag for the identification of textile items that are maintained in
laundries and dry cleaners is:

- electromagnetic performance (high reading distarnice),

- of small size,

- flexible and resistant to bending,

- resistant to chemical stress,

- resistant to a number of exposures greater than the product it identifies, over 200 washing
cycles.

So an electromagnetically performant, resistant and discreet RFID tag.
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[0008] The ways to approach this ideal prototype are:

- the use of encapsulating materials to effectively protect the integrated circuit and its contacts
with the near field antenna at the transponder level,

- designing a UHF/SHF antenna geometry to give it superior electromagnetic properties and at
the same time to have as small a size as possible,

- use of electrically conductive materials with mechanical parameters close to the textile, to the
construction of the UHF/SHF antenna

- tag components that are in direct interaction, have close thermal expansion coefficients.

[0009] The UHF antennas of the RFID tags available on the market are made of electrically
insulated metallic wire, attached to a textile support by sewing or embroidering. They have the
meandered shape (EP 2405054 A1), or crossed loops (WO 2013128299 A1). All have the
vulnerabilities and limitations described in paragraph [0006].

[0010] The present invention overcomes the aforementioned drawbacks associated with prior
art éolutions by providing a tag having the features mentioned in the independent claim 1.

[0011] Other preferred features of the present invention are set forth in the appended
dependent claims. -

[0012] The présent invention proposes for the UHF-SHF antenna an electroconductive yarn
made of metallic‘ stainless steel wire that resists the action of oxidizing agents. By using the
electroconductive textile wire to make the UHF-SHF antenna, due to its flexibility, the
electroconductive textile thread allows for the realization of geometries impossible to achieve
with an electrically isolated metal wire. It is possible to make very small radius curves without
creating mechanical stresses in the tag structure. Also the UHF-SHF antenna made of
electroconductive textile thread is very discreet and does not feel, it naturally integrates into the
textile material of the product it identifies.

[0013] Other features and advantages of the present invention will become more apparent from
the following detailed description, given in connection with the accompanying drawings, in
which: '

- Figure 1 shows a schematic view of the double-loop RFID tag according to a first embodiment
of the invention;

- Figure 2 shows a the double loop in detail according to the first embodiment of the invention;
- Figure 3 shows a schematic view of the double-loop RFID tag according to a second

embodiment of the invention;
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[0014] The UHF-SHF antenna 2 has a particularly innovative geometry characterized in that it
has in the central region a double loop 5 through which an efficient inductive couplihg with the
encapsulated RFID transponder 3 is provided, thereby obtaining an electromagnetically efficient
RFID tag.
[0015] The double loop 5 also allows for a small, discreet and easy-to-integrate RFID tag even
in small-sized textile articles.
[0016] The RFID passive UHF-SHF antenna can be made in two variants Fig. 2 and Fig. 3. In
the first embodiment, Fig. 2, the electroconductive textile thread is electrically insulated and
allows the thread overlapping at certain points (A, B, C, D) without electrical contact. For the
second embodiment, Fig. 3, the UHF-SHF antenna geometry allows the use of a non-insulated
electroconductive textile thread. Both variants are embroidered.
[0017] In the first embodiment, Fig. 2, the double loop 5 of the UHF antenna 2 through which
the inductive coupling with the encapsulated RFID transponder 3 is made, has created an UHF
antenna with efficient power transfer and information integrity, with substantially reduced design
dimensions. There is no electrical contact at points A, B, C, and D.
[0018] In the second embodiment of the UHF-SHF antenna, Fig. 3, the drawing of the
embroidery is made so that the electroconductive textile thread is continuously embroidered
without crossings in its path.
After embroidering, by bending over the dotted line and overlapping the two P and Q loops, a
double loop (5) will form. The loop P has a smaller diameter than the Q loop. It is noted that,
after bending and overlap, the currents in the two loops have the same direction, contributing
together to an efficient inductive coupling. Prior to bending between the two loops P and Q, the
encapsulated transponder (3) will be fixed with adhesive on the loop P. After folding and
overlapping the encapsulated transponder (3) will be secured between the two loops P and Q.
[0019] The present invention is complementary to patent No. a 2016 00791, which proposed an
RFID Transponder designed to operate in aggressive environments. The RFID transponder was
described as being designed to be used both independently for RFID applications for which the
~reading range is in centimeters and with a UHF-SHF antenna for RFID applications for which
the reading range is of meters order. '
[0020] The design of this tag by embedding' in its structure the encapsulated transponder 3, ,
object of the patent a 2016 00791, overcomes the problems created by the dimensional
discrepancies between tiny integrated cicuits and the antennas, they are galvanically
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connected, which require the use of expensive technologies (wire bonding) or inadequate to
the harsh environment of industrial laundry (bonding with conductive adhesives).

[0021] The tag design looks for a straight measure relative to the dimensions of the objects it
identifies and the size of the tag. It does not fall into excessive miniaturization when it is not.
necessary.

[0022] A maximal design is proposed for the maximum achievable design with the currently
available components, keeping the measure.

- transponder with a minimum number of galvanic contacts, equal to the number of active »
integrated circuit pins, robust galvanic contacts using an integrated circuit in SOT323 package,
welded in the cheap and mature SMT technology, at the near-field antenna terminals, ‘
encapsulated and thus protected from the harsh environment of industrial laundry,

- inductive coupling between encapsulated transponder (3) and UIF-SIF antenna (2),

- the homogeneity of the components of the UIF-SIF antenna (2) - textile substrate and the
antenna, both of textile material,

- substantially reduced length of the tag by using the double loop of the UHF-SHF antenna.

- a tag born and not made for the textile world by the materials used (textile thread on a textile
substrate), and the methods of making (embroidering the textile thread on the textile substrate).

Referinte bibliografice
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: Noriyuki
A1 2008
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Fig. 2.
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CLAIMS

1. An RFID tag (1) for use in harsh environments comprising a UHF-SHF antenna
(2) made of an textile electroconductive thread, electrically insulated, embroidered on a textile
substrate, an RFID transponder (3), and a substrate of textile fnaterial (4) on which the RFID
transponder (3) and the UIF-SIF antenna (2) are placed, the whole assembly being sealed by
hot-dipping of a second textile substrate, wherein the UIF-SIF antenna (2) has a central zone
formed by a double loop (5) by which it inductively couples with the encapsulated IDRF
Transponder (3).

2. An IDRF tag (1) according to claim 1, characterized in that the UIF-SIF antenna
(2) is made of an electrically insulated electroconductive textile thread, by continuous
embroidering, starting from one end to the other, and has simple loops in each extremi_ty, and
in the central area, a double loop (5) consisting of a first loop with a smaller diameter, followed
by a second concentric loop with a larger diameter.

3. An IDRF tag (1) according to claim 1, characterized in that the UIF-SIF antenna
(2), does not show electrical contacts at the crossing points C and D in the construction of the
loops in the extremities nor in the crossing points A and B of the central double loop (5).

4. An RFID tag (1) according to claim 1, characterized in that the UHF-SHF
antenna (2) is made by continuous embroidering of the electroconductive textile thread in the
form of two open loops disposed in a plane superior to the longitudinal direction, and two open
loops disposed in a lower plane relative to the same longitudinal axis.

5. An RFID tag (1) according to claim 4, characterized in that, in the central area,
the upper plane loop (P) has a smaller diameter than the loop (Q) from the lower plane, the
transponder (3) being fixed and centered on the loop (P) in the superior plane, and the loop (Q)
of the lower plane will overlapp the loop (P) by bending over the longitudinal axis, comprising

the transponder (3) inside between the two planes, this overlap creating the double loop (5).
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comprises a UIF-SIF (2) antenna made of an electrically conductive textile, electrically insulated, embroidered on a textile backing,
an IDRF transponder (3) and a textile substrate (4) and the UIF-SIF antenna (2), the whole assembly being sealed by hot-dipping a
second textile substrate, wherein the UIF-SIF (2) antenna has a central loop formed by a loop (5) by which it inductively couples with



—~
( ' B - _ _
OFICIUL DE STAT PENTRU\INVEN',I'II SI-MARCI
.- Y
. Y
~ A - CERTIFICAT DE PRIORITATE
® -
\\// \ N
Sohmtant PROMAR TEXTIL'S.R.L., BRAS © C
D y
Cerere de brevet de inventie nr.:~- a 2017 —~
J
| A Data de depoznt 16/06/2017\ »

Titlul inventiei TICHETA IDRF PENTRU MEDII AGRESIVE CU CUPLAJ -

l:’Jcnv IN BUCLA DUBLA

—

o

‘Certificdm ca documentatia anexatd, in numar_de,; 6 Aile, este _copia descrierii,
revendlcarllor §| desenelor din cererea de br‘evet"d@-mver)éle asa cum a fost

Page 326 of 404

7
7

o~

-
¥



CERERE DE BREVET DE INVENTIE
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[C] continuare pe pag.3

2. Solicitam in baza Legii nr. 64/1991 privind brevetele de inventie, republicata, modificatad prin
Legea nr.83/2014 privind inventiile de serviciu acordarea unui brevet de inventie cu titlul:
Eticheta IDRF pentru medii agresive cu cuplaj inductiv in bucla dubla

2.1. Solicitantul este indreptatit la depunerea cererii de brevet de inventie in baza :
[] Legii nr. 64/1991 privind brevetele de inventie, republicats;
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(7] unui contract de cercetare
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7. Cererea de brevet este:
o divizionara din cererea de brevet (numar, data depozit):
a transformata din cererea de brevet european (nr., data de depozit)
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prin []procura; sau X - procura generala (nr, dats): 31.10.2016
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ROMANIA, Brasov, BRASOV, B-dul Mihail Kogalniceanu, Nr. 17, Bl. C4, et. 7
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OFICIGL DZ STAT PENTRU INVENTH $1 MARGH
Cerere de brevet de inventie

Data depozit 1 8.:06;.2017

SEVBNABAUAL

Eticheta IDRF pentru medii agresive
cu cuplaj inductiv in bucla dubla

DESCRIEH;!E

[0001] Un sistem de identificare prin radio frecventa (IDRF) minimal este compus dintr-un cititor-
interogator conectat la un PC si o populatie de etichete sau taguri atasate produselor pe care le
identifica in mod unic. Un software de aplicatie gestioneza informatia IDRF Tn scopul urmaririi si
inventarierii acestor produse. Sunt utilizate etichete IDRF pasive care functioneaza in domeniul
de frecventa UIF(860-960MHz) sau SIF(2,45GHz).

[0002] Tn ceea ce priveste articolele textile identificate IDRF care sunt intretinute in spalatoriile
si curatatoriilel industriale, solicitarile la care sunt supuse acestea si implicit etichetele atasate
sunt urmatoarele: : :

- introducere repetata in mediu acvatic,

- temperaturi de spalare de pana la 80°C, mai muit de 20 minute,

- variatii mari de temperatura - receffierbinte (8°C/90°C),

- agenti chimigi utilizati Tn procedurile de spalare,

- presiuni de stoarcere de 40-60 bari,

- temperaturi de finisare/célcare de 220°C, 20 secunde.

- solicitéri mecanice (indoiri, preséri etc) repetate,

- numar de cic;Iuri de spalare mai mare de 200.

[0003] Din punct de vedere istoric, pentru aplicatile IDRF, mai intai au fost utilizate etichete
IDRF pasive, care functionau in domenioul IF(13,65MHz). Constructiv, erau alcatuite dintr-un
circuit integrat, conectat galvanic la o bobina spirald pland cu multe spire. Raza de citire era de
sub un metru, iar viteza de citire era de circa o etichetd pe secunda. Odata cu introducerea
etichetelor IDRF pasive care operau in domeniul UIF si dezvoltarea protocoalelor de

comunicatii, performantele au crescut spectaculos ajungandu-se la viteze ridicate de citire (10
etichete IDRF/s) si distante de citire de pana la 7m.

[0004] Pentru iaplicat,iile destinate urmaririi textilelor a fost adoptat pe scara larga designul unei
etichete IDRF; compuséa dintr-un trasponder capsulat, protejat astfel de mediului agresiv al
spalatoriilor industriale, si dintr-o antend UIF din fir metalic. Transponderul capsulat contine un

circuit integrat‘; si 0 antena de camp apropiat prin care este cuplat inductiv la un segment al
antenei UIF.

[0005] Tn aceaisté categorie se Tncadreaza etichetele UIF IDRF, obiect al brevetelor EP 2405054
A1, DE 102007026720 A1, US 20090079574 A1.

[0006] Dar chiar si acest design are limitele sale. Se reuseste prin capsulare, protejarea
contactelor dintre pinii circuitului integrat (Cl) si terminalele antenei de camp apropiat, dar la
nivelul antenei UIF raman discrepante majore relativ la caracteristicile mecanice si termice ale
substratului textil fata de cele ale firului metalic din care este realizata antena UIF.

latd o scurta lista a problemelor aparute la utilizarea acestor taguri in spalatoriile industriale:
-slabirea cusaturilor si ruperea materialului textil, pe care este fixata eticheta IDRF,

-firul metalic din care este realizata antena UHF oxideaza in contact cu apa $i substantele
chimice oxidante utilizate in procesul de spalare, pateazd materialul textil si compromite
aspectul acestuia. De asemenea Tn urma oxidarii sunt modificati parametrii electrici ai

Ursa G- W-’
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materialului antenei si implicit performantele electromagnetice

-materialul firutui metalic din care este realizata antena inmagazineaza mult mai muita energie
termica decat suportul textil, aceasta diferenti ducand la stripungerfea, perforarea materialului
textil de catre firul metalic al antenei care iese in afara acestuia.

Acestea duc la desprinderea transponderului IDRF capsulat 3 si prin urmare la pierderea
identitatii obiectelor textile monitorizate, la probleme de aspect al articolului textil, dar mai ales
probleme pentru clienti, respectiv ranirea lor la utilizarea articolului textil (prosoape, fete de
perna, cearceafuri) care a fost strapuns de firul metalic.

Totodatd tagurile UIF actuale au dimensiuni considerabile care fac nepotrivita, inestetica
utilizarea lor pentru identificarea articolelor de mici dimensiuni (servete de masa).

[0007] Eticheta IDRF pasiva idealad pentru identificarea articolelor textile a caror intretinere se
face in spalatorii si curatatorii chimice este: |

- performanta din punct de vedere electromagnetic(distanta de citire mare),

- de dimensiuni mici,

- flexibila si rezistenta la indoire,

- rezistenta la stres chimic,

- rezistenta la jun numar de expuneri mai mare decét produsul pe care il identificd;la peste 200
de cicluri de spalare.

Asadar o etichetd IDRF performanta din punct de vedere electromagnetic, rezistenta si discreta.
[0008] Caile de apropiere de acest prototip ideal sunt:

- utilizarea unor materiale de capsulare care sa protejeze eficient, la nivelul transponderului,
circuitul integrat si contactele acestuia cu antena de camp apropiat,
- proiectarea junei geometri a antenei UIF care sa-i confere proprietati electromagnetice
superioare si in acelasi timp s aiba dimensiuni cat mai reduse,

- la constructia antenei UIF sa fie utilizate materiale electro conductoare cu parametrii mecanici
apropiati articolului textil,

- componenteie tagului care sunt in interactiune directa, sa aiba coeficienti de dilatare termica
apropiati. i

[0009] Antene!e UIF ale etichetelor IDRF existente pe piatad sunt realizate din fir metalic izolat
electric, fixat &pe un suport textil prin coasere sau brodare. Ele au forma de meandre(EP
2405054 A1), sau bucle incalecate(WO 2013128299 A1). Toate prezintd vulnerabilitatile si
limitarile descrise la paragraful [00086].
t

[0010] Prezerfgul brevet propune pentru antena UIF fire textile electroconductive realizate din
fire metalice, din otel inox, care rezista la actiunea agentilor oxidanti. Prin utilizarea firului textil
electroconduc’pv la realizarea antenei UIF, data fiind flexibilitatea sa, firul textil electroconductiv,
permite realizarea unor geometri imposibil de realizat cu un fir metalic izolat electric. Devine
posibila realizarea unor curbe cu raza foarte mica fara a crea tensiuni mecanice in structura
tagului. De asemenea antena UIF realizatd din fir textil electroconductiv este foarte discreta, nici
nu se simte, s; integreaza natural in materialul textil al produsului pe care il identifica.

[0011] Antena% UIF 2 are o geometrie particularé, inovativa, caracterizata prin aceea ca are in

zona centrala o bucla dubla 5 prin care este realizat un cuplaj inductiv eficient cu transponderul

IDRF capsulqt 3, obtindndu-se astfel o eticheta IDRF performantd din punct de vedere
electromagnetic.

[0012] De asemenea bucla dubla 5 permite realizarea unei etichete IDRF de dimensiuni reduse,

U | wm@/ W‘W——
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materialului antenei si implicit performantele electromagnetice.

-materialul firului metalic din care este realizatd antena inmagazineaza muit mai multd energie
termica decat suportul textil, aceasta diferentd ducand la strapungerfea, perforarea materialului
textil de catre firul metalic al antenei care iese in afara acestuia.

Acestea duc la desprinderea transponderului IDRF capsulat 3 si prin urmare la pierderea
identitatii obiectelor textile monitorizate, la probleme de aspect al articolului textil, dar mai ales
probleme pentru clienti, respectiv ranirea lor la utilizarea articolului textil (prosoape, fete de
perna, cearceafuri) care a fost strapuns de firul metalic.

Totodata tagurile UIF actuale au dimensiuni considerabile care fac nepotrivita, inestetica
utilizarea lor pentru identificarea articolelor de mici dimensiuni (servete de masa).

[0007] Eticheta IDRF pasiva ideala pentru identificarea articolelor textile a caror intretinere se
face n spalatorii si curatatorii chimice este:

- performanta din punct de vedere electromagnetic(distanta de citire mare),

- de dimensiuni mici,

- flexibila si rezistenta la Indoire,

- rezistenta la stres chimic,

- rezistenta la un numar de expuneri mai mare decat produsul pe care il identifica;la peste 200
de cicluri de spalare.

Asadar o eticheta IDRF performanta din punct de vedere electromagnetic, rezistenta si discreta.
[0008] Caile de apropiere de acest prototip ideal sunt:

- utilizarea unor materiale de capsulare care sa protejeze eficient, la nivelul transponderului,
circuitul integrat si contactele acestuia cu antena de camp apropiat,

- proiectarea unei geometri a antenei UIF care sa-i confere proprietati electromagnetice
superioare si In acelasi timp sa aiba dimensiuni cat mai reduse,

- la constructia antenei UIF sa fie utilizate materiale electro conductoare cu parametrii mecanici
apropiati articolului textil,

- componentele tagului care sunt in interactiune directa, sa aiba coeficienti de dilatare termica
apropiati.

[0009] Antenele UIF ale etichetelor IDRF existente pe piata sunt realizate din fir metalic izolat
electric, fixat pe un suport textil prin coasere sau brodare. Ele au formad de meandre(EP
2405054 A1), sau bucle ncalecate(WO 2013128299 A1). Toate prezinta vulnerabilitatile si
limitarile descrise la paragraful [0008].

[0010] Prezentul brevet propune pentru antena UIF fire textile electroconductive realizate din
fire metalice, din otel inox, care rezista la actiunea agentilor oxidanti. Prin utilizarea firului textil
electroconductiv la realizarea antenei UIF, data fiind flexibilitatea sa, firul textil electroconductiv,
permite realizarea unor geometri imposibil de realizat cu un fir metalic izolat electric. Devine
posibila realizarea unor curbe cu raza foarte mica fara a crea tensiuni mecanice in structura
tagului. De asemenea antena UIF realizaté din fir textil electroconductiv este foarte discreta, nici
nu se simte, se integreaza natural in materialul textil al produsului pe care 1l identifica.

[0011] Antena UIF 2 are o geometrie particulara, inovativa, caracterizata prin aceea ca are in

zona centrala o bucla dubla 5 prin care este realizat un cuplaj inductiv eficient cu transponderul

IDRF capsulat 3, obtinandu-se astfel o eticheta IDRF performantd din punct de vedere
electromagnetic.

[0012] De asemenea bucla dubld 5 permite realizarea unei etichete IDRF de dimensiuni reduse,

Ursoll W
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discreta si usor de integrat chiar si in articole textile de mici dimensiuni.

[0013] Antena UIF a etichetei pasive IDRF poate fi realizatad in doua variante Fig. 2 si Fig. 3. La
prima varianta, Fig. 2, firul textil electroconductiv este izolat electric si permite incalecarea firului
in anumite puncte (A, B, C, D) fara contact electric. Pentru a doua varianta, Fig. 3, geometria

antenei UIF permite si utilizarea unui fir textil electroconductiv neizolat. Ambele variante sunt
realizate prin broadare.

[0014] Tn prima variantd constructiva, Fig. 2, bucla dubld 5 a antenei UIF 2 prin care este
realizat cuplajul inductiv cu transponderul IDRF capsulat 3, este o spirald cu doua spire, (in care
prima spira are diametrul de 7mm, iar cea de-a doua are un diametru de 9mm ), geometrie care
a creat o antena UHF eficientd din punct de vedere al transferului de putere si al asigurarii

integritatii informatiei, si permite dimensiuni constructive substantial reduse. in punctele A, B, C,
si D nu exista contact electric.

[0014] in a doua varianta constructiva a antenei UIF, Fig. 3, desenul broderiei e realizat astfel
incéat firul textil electroconductiv sa fie brodat continuu, fara sa se incruciseze pe parcurs.

Dupé realizarea broderiei, prin indoirea pe linia punctata si suprapunerea celor doua bucle P si
Q, se va forma bucla dubla. Bucla P are diametrul de 7mm iar bucla Q are diametrul de 9mm.
Se observa ca, dupa indoire si suprapunere, curentii in cele doua bucle au acelasi sens,
contribuind Tmpreund la realizarea unui cuplaj inductiv eficient. Tnainte de indoire intre cele doua
planuri P si Q se va fixa cu adeziv pe bucla P, transponderul capsulat 3. Dupa indoire si
suprapunere transponderul capsulat 3 va fi fixat intre cele doua bucle, Psi Q.

[0015] Prezentul Brevet de inventie vine in completarea brevetului de inventie nr a 2016 00791,
care propunea un Transponder IDRF destinat functiondrii in medii agresive. Transponderul
IDRF, era descris ca fiind proiectat sa poata fi utilizat atat independent, in cazul aplicatiilor IDRF
pentru care distnta de citire este de ordinul centimetrilor, cat si impreuna cu o antena UIF-SIF,
in cazul aplicatiilor IDRF pentru care distnta de citire este de ordinul metrilor.

[0016]Designul prezentului tag, prin inglobarea in structura sa a transponderului capsulat 3,
obiect al brevetului a 2016 00791 depaseste problemele create de discrepantele dimensionale
dintre minusculele Cli si antenele la care sunt conectate galvanic, conectare care necesita
utilizarea unor tehnologii de conectare scumpe(wire bonding) sau inadecvate mediului agresiv
din spalatoriile industriale(lipire cu adezivi conductori).

[0017] Designul tagului cauta o dreaptd masura relativ dimensiunile obiectelor pe care le
identifica si dimensiunile tagului. Nu cade in plasa miniturizarii excesive cand nu este cazul.

'[0018] Este propus un design maximal- maximul realizabil cu componenetele disponibile la ora
actuala, pastrand masura.

- transponder cu numar minim de contacte galvanice, doud, egal cu numarul pinilor IC, contacte
galvanice robuste prin utilizarea unui Cl in carcasa SOT323, sudat in tehnologie SMT ieftina si

matura, la terminalele antenei de camp apropiat, capsulat si protejat astfel la mediul agresiv din
spalatoriile industriale,

- cuplaj inductiv Tntre transponderul capsulat 3 si antena UIF,

- omogenitatea componenetelor ansmblului antena UIF-substrat textil, ambele din material textil,
- lungime substantial redusa a tagului prin utilizarea buclei duble a antenei UIF.

- Tag Nascut si nu facut pentru lumea textilelor prin materialele utlizate (fir textil pe suport textil),
si metodele de realizare (brodare a firului textil electroconductiv pe syportul textil).

Urscdd M’Q‘“"
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REVENDICARI

1.0 eticheta IDRF 1, care contine:
- 0 antend UIF 2 cu o geometrie particulard, caracterizatd prin aceea ca are in zona
centrala o bucla dubla 5 prin care este realizat cuplajul inductiv cu Transponderul IDRF
capsulat 3. Antend UIF 2 este realizatd din fir textil electroconductlv brodat pe suport
textil,
- un Transponder IDRF capsulat destinat functionarii in medii agresive 3,
- un substart din material textil 4 pe care sunt plasate Transponderul IDRF pentru medii

agresive 3 si Antena UIF 2. Intregul ansamblu este etansat prin lipirea la cald a unui al
doilea substrat textil

2. Domeniul de frecventa in care poate opera eticheta IDRF 1, este UIF (860-960MHZz) sau
SIF(2,5GHz RFID).

3. Antena UIF 2 este realizata dintr-un fir textil electroconductiv sau fir metalic izolat, in doua
variante constructive.

4. Tn prima varianta constructiva, bucla dubla 5 a antenei UIF 2 prin care este realizat cuplajul
inductiv cu Transponderul IDRF capsulat 3, este o spirald cu doué spire, (in care prima spira
are diametrul de 7mm, iar cea de a doua are un diametru de 10mm, geometrie care realizeaza
un transfer de energie electromagnetlca eficient, si permite dimensiuni constructive substantial
reduse. In punctele A si B (Fig. 2). nu exista contact electric. De asemenea, si buclele din
capetele antenei UIF 2, sunt realizate fara contact electric in punctele C si D(Fig. 1)

5. in a doua varianti constructiva antena UIF, desenul broderiei e realizat astfel incat firul textil
electroconductiv sa fie cusut continuu fara sd se incruciseze pe parcurs. Dupéd realizarea
broderiei, prin indoirea pe linia punctata si suprapunerea celor doua bucle P si Q, se va forma
bucla dubla. Bucla P are diametrul de 7mm iar bucla Q are diametrul de 9mm. Se observa c3,
dupa Tndoire $i suprapunere, curentii in cele doua bucle au acelasi sens, contribuind impreuna
la realizarea unui cuplaj inductiv eficient. Inainte de indoire, intre cele doud planuri P si B se va
fixa cu adeziv pe bucla P, transponderul capsulat 3. Dupa indoire si suprapunere transponderul
capsulat 3 va fi fixat intre cele doua bucle, Psi Q.
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FIGURI

Fig. 1. Eticheta RFID 1 in bucla dubla 5
1

Fig. 2. Detaliu, bucla dubla 5 de cuplaj inductiv cu transponderul IDRF capsulat 3

s\ «
$

A —

Fig. 3. Eticheta RFID 1 in bucla dubla 5 realizata prin Tndoire
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REZUMAT

Prezentul Brevet de inventie, se refera la o eticheta IDRF (IDentificare prin Radio Frecventa) 1,
pentru domeniul de frcventa UIF-SIF, proiectatat sa functioneze in domeniul mediilor industriale
agresive. Eticheta IDRF 1, este compusa dintr-un Transponder IDRF capsulat 3, cuplat inductiv
cu antena UIF 2, realizata din fir textil electroconductiv, fixatd prin brodare pe un substrat de
material textil 4. Antena UIF 2 are o geometrie particulard, caracterizatd de o bucla de cuplare
inductiva dubld 5, geometrie care genereaza un transfer de energie superior si permite
realizarea unor etichete IDRF de dimensiuni reduse.

Fig. 1 . Eticheta RFID 1 in bucla dubla 5

Ursec@ W*
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PATENT COOPERATION TREATY PCT/RO2017/000023

PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE

(PCT Rule 92bis.1 and
Administrative Instructions, Section 422)

From the INTERNATIONAL BUREAU

To:

WEIZMANN ARIANA & PARTNERS AGENTIE DE
PROPRIETATE INTELLECTUALA S.R.L.

Str. 11 lunie, nr. 51, sc. A

Etaj 1, ap. 4, sector 4

040171 Bucuresti

ROUMANIE

Date of mailing (day/month/year)
30 May 2018 (30.05.2018)

Applicant's or agent's file reference

IMPORTANT NOTIFICATION

International application No.

PCT/R0O2017/000023

International filing date (day/month/yvear)

19 December 2017 (19.12.2017)

1. The following indications appeared on record concerning:

D4 the applicant [ the inventor

Name and Address

PROMAR TEXTIL S.R.L
str. Lanurilor, nr.1, Brasov
Romania

[ the agent [] the common representative
State of Nationality State of Residence
RO RO
Telephone No.

Facsimile No.

E-mail address

2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning:

[] the person D4 the name D4 the address [] the nationality [] the residence

Name and Address

PROMAR TEXTIL INDUSTRIES SRL
str. Lanurilor, nr.1A, Brasov
Romania

State of Nationality State of Residence
RO RO
Telephone No.

Facsimile No.

E-mail address
[] Notifications by e-mail authorized

3. Further observations, if necessary:

4. A copy of this notification has been sent to:
the receiving Office
D the International Searching Authority
[[] the Authority(ies) specified for supplementary search

the International Preliminary Examining Authority
the designated Offices concerned

the elected Offices concerned

other:

[

The International Bureau of WIPO
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Facsimile No. +41 22 338 89 95

Authorized officer

Chahine Leila

e-mail pct.team4(@wipo.int
Telephone No. +41 22 338 74 04

Form PCT/IB/306 (January 2009)
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Doc Code: PA..

i TRy PR 3 PTO/ALAIEB2E (07-13
Document Description: Power of Aftorney Approved far use through THAW2014. OMB oss(*z-unm)
LS, Patent and Trademerk Office; U.8. DEPARTMENT GF COMMERCE

4 to respond o a collection of information unless it displaya a valid OMB corirel number

07610 - PO0O2A POWER OF ATTORNEY BY APPLICANT

Under tha Paperwork Redustion Act of 1995, no persons are rans

| hereby revoke all previous powers of attorney given in the application identified in sither the attached transmittal letter or
the boxeas below.

Application Number | Filing Date

Unknown Herewith
(Note: The boxes above may be left biank if information is provided on form PTO/AIA/E2A.)

I hereby appoint the Patent Practitioner(s) associated with the following Customer Nursber as my/our attormey(s) or agent{s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal {etter (forrm PTO/AIA/B82A) or identifisd above: -

oR 136531

0 o o oot racttonstos s st et PrOA T T

I hereby appoint Practitioner(s) named in the atached list (form PTO/AIAE2C) as my/our attomey(s) or ageni(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached fransmittal letter (form PTO/AIA/B2A) or identified above. {Note: Complste form PTO/AIAE2C

fetter to:

Please recognize or change the correspondence address for the application identified in the attached transmiital
The address associated with the above-mentioned Customer Number
OR

[ ] Theaddress associated with Customer Number:

OR
Firm-or
Individial Name
Address
City | state i | zip
Country
Telephone | Email ]

Lam the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box}:

PROMAR TEXTIL INDUSTRIES S.R.L.

D Inventor or.Joint Inventor (litte not required below)

D Legal Representative of a Deceased or Legally incapacitated Inventor (title not required below)

Assignee or Person to Whom: the Inventor is Under an Qbligation to Assign (provide signer's title if applicant is a juristic entity)

Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37.CFR 1.46(b)2) was grantad in the
application or is concurrantly being filed with this document) (provide signer’s title if applicant is a juristic entity)
SIGNATURE of Appilicant for Patent
The undersigned (whose titie is st.g_ii::lied below) is authorized to act on behalf of the applicant (8.9, where the applicant is a juristic-entity).

Signature SN e | Date (Optional) | 78 L2 ZeyT .
Name OB Hudsy A
Title of PROMAR TEXTIL INDUSTRIESSR.L.

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR1.33. See 37 CFR 1.4 for signature requirements
and certifications. if more than one applicant, use multiple forms..

DTotal of forms. are submitted.

e GG iy o o

This eollection of informiation is required by 37 CFR 1,131, 1.32, and 1,33, The information is required to cbtain or rétain a benefit by the public whith is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 L.S.C, 122 and 37 CFR 1.11 and 1.14. This colleciion is estimated to take 3 minules to complete.
including gethering, preparing, and submitting the completed application formy to the USPTO. Time will vary depending tpon the individual case. Any commerts on the amount
of ime you require to complete this form and/dr suggestions for reducing ihis bufden, shauld be sent to the Chief information Officer, LS. Patent and Trademark Offics, 1.S.
Departnient of Cormnmerce, P.O. Box 1450, Alexandia, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TQ THIS ADDRESS, SEND TO: Commissionsy
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

if you need assistance in completing the form, calf 1-800-PT0-919% and salect oplion 2.
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07610 - PO0D2A
PTO/AIAGT (08-12)
Appraved far use through 01/31/2014. OMB 0651-0632
) ) U.5, Patenl and Trademark Office; U.5. DEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of 1985, ne persons are required to réspond to-a collection of information unless it displays s valid OMB control numbern.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of
invention {RFID TAG FOR HARSH ENVIRONMENT INDUCTIVELY COUPLED IN DOUBLE LOOP

As the below named inventor, | heraby declare that:

This declaration - _ _—
is directsd to: The attached-application, or

D United States application or PCT Internationat application nurmber

filed oni

The above-identified application was made-or authorized 1o be made by me.

1 believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

{ hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitionerfapplicant is cautioned fo-avoid submitting personal information in documents filed in a:patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is Included in documents submitied (o the USPTOQ,
petitioners/applicants should consider redacting such personal information from the documents before submitting them tothe
USPTO. Petitionetr/applicant is advised that the record of a patent application is available to the public after pubhcamm of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the publicif the application is
referenced in a published application or an issued patent {(see 37 CFR 1.14). Checks and credit card authorization forms
PTQ-2038 submitted for payment purposes are not retained in the application file-and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Aurelian MORARU Date (Optionat) ;. __ 7 5 NI B

Inventor:
T

r‘\‘ @
Signature: \_&u’,‘ A

Note: An application data sheet (PTO/SB/ 14 or equivalent), including naming the entire nventive entity, must-accompany this form.
Use an additional FTO/AIAG form for each additional inventor.

This collection of fion is requived by 35 US(C: 115 and 37 CFR 1.63. The information s required to obtain or tetain 5 benefit by the public which is o' file {and
by the USPTD to procass) an application, Confidentiality 1s govarnad by 35 U.5.C. 122 and 37 CFR-1.11 and 1.14. This collection is sslimated 1o tale 1 minute to
complets, including gathering, praparing, and submitting the completed application form to the USPTO. Time will vary depending upoen the individual case. Any
comments on the amount of time you reguire to complete this form and/for suggestions for reducing this burden, shouid be sent ta the Chisf thfermation Officer, 1.5,
Patent and Trademark Office, U:S. Depariment of Commercs, P.0. Box 1480, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissionsr for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

i you need assistance I completing ihe form, call 1-800-PTO-8798 and select option 2.
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07610 - POCO2A
PTOIAIANDT (06-12)
Approved for use through 01/31/2044, OMB 0651:0032
WS, Palent and Trademark Office; 1.5. DEPARTMENT OF COMMERCE
Under the Papsrwork Beduction Act of 1988, no persons are required to respond to a collection of information unless it displays a valld OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET {37 CFR 1.76)

Title of
invention [RFID TAG FOR HARSH ENVIRONMENT INDUCTIVELY COUPLED INDOUBLE LOOP

As the below named inventor, | hereby dedlare that:

This declaration Th -
is directed to: The attached application, or

D United States application or PCT intermational application number

filed on

The above-identified application was made or authorized to be made by me.

I believe that [-am the original inventor or an original joint inyentor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable ynder 18 U.5.C. 1001
by fine or imprisonment of not more than five (5) years; or both.

WARNING:

Petiioner/applicant is cautioned to.avoid subnnitting personal information in documents filed in & patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition:or an application. If this type of personal information is included in documents submilted fo the USPTO,
petiioners/applicants should consider redacting such personal information from the documents before submiiting them {o the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to'the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14}). Checks and creditcard authorization forms
PTO-2038 submitied for payment purposes are not retained in the application file.and therefore are not publicly available,

LEGAL NAME OF INVENTOR
Caorneliu URSACH! 5 Date (Cptional) ;

s o

Note: An application data sheet (PTO/SBIM4 areqguivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/AIA/ T form for each addifional inventor:

inventor:

Signature:

This collaction of inforrnation is required by 35 LS. C. 118 and 37.CFR 1.63. Thx information is required o obtain ar retsin a bensfit by the. pubna which isto file {and
By the USPTO to process) an application. Gonfidentiality ts-gor d by 35 U.8.€.122 and 37 CFR 1.11 and 1.14. This collection is-est d fotake. T mi 1o
complete, including gathering, preparing; and subrmitting the complaied application form o the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complate this form and/or suggestions for reducing this burden, should be sent 1o the Chief nformation. Officer, U.S,
Patent ang Tradamark Office, U, 8. Department of Commarce, P.O. Box 1450, Alexandria; VA 2231314580, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS, SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in complefing the form, call 1-800-PTO-F199 and select aplion 2.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): Aurelian MORARU et al. Examiner: Not Yet Known
Serial No.: National Phase of Group Art Unit: Not Yet Known
PCT/R0O2017/000023
Filed: Herewith Confirmation No.: Not Yet Known
Title: RFID TAG FOR HARSH Attorney Docket No.: 07610-PO002A
ENVIRONMENT INDUCTIVELY
COUPLED IN DOUBLE LOOP

Commissioner for Patents
P. O. Box 1450
Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Dear Sirs:
Please enter the following preliminary amendment in the above-referenced application:

Amendments to the Specification begin on page 2 of this paper.

Remarks begin on page 3 of this paper.
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AMENDMENTS TO THE SPECIFICATION

Please insert the following paragraph after the Title of the application:

RELATED APPLICATIONS
This application is a National Phase of PCT Patent Application No. PCT/R0O2017/000023
having International filing date of December 20, 2018, which claims the benefit of priority
of Romanian Application No. a 2017 00388 filed on June 16, 2017. The contents of the above

applications are all incorporated by reference as if fully set forth herein in their entirety.
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REMARKS

Applicant respectfully requests that the above Amendments be entered before the case is

examined. By the foregoing Amendment, the Specification has been amended.

Conclusion

In view of the above Amendment and Remarks, this application is believed to be ready

for examination.

Respectfully submitted,

/Roy D. Gross /
October 29, 2019

Roy D. Gross, Registration No. 63,524
Attorney for Applicant(s)

THE ROY GROSS LAW FIRM, LLC

50 Washington Street, Suite 737/745
Norwalk, CT 06854

Tel. (203) 423-0235
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PTO-1390 (01-18)

Approved for use through 8/31/2019. OMB 0651-0021

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL LETTER TO THE UNITED STATES | 7810 PO0G2A |
DESIGNATED/ELECTED OFFICE (DO/EQO/US) US. Application No. (T known: o6 37 CFR 15)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371
International Application No. International Filing Date Priority Date Claimed
PCT/R0O2017/000023 2017-12-19 2017-06-16

Title of Invention
RFID TAG FOR HARSH ENVIRONMENT INDUCTIVELY COUPLED IN DOUBLE LOOP

First Named Inventor

Aurelian MORARU

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information.

1. |E| This is an express request to begin national examination procedures (35 U.S.C. 371(f)). NOTE: The express request under
35 U.S.C. 371(f) will not be effective unless the requirements under 35 U.S.C. 371(c)(1), (2), and (4) for payment of the basic
national fee, copy of the International Application and English translation thereof (if required), and the oath or declaration of the
inventor(s) have been received.

2. A copy of the International Application (35 U.S.C. 371(c)(2)) is attached hereto (not required if the Intemational Application was
previously communicated by the International Bureau or was filed in the United States Receiving Office (RO/US)).

3. An English language translation of the International Application (35 U.S.C. 371(c)(2))
. D is attached hereto.

b. D has been previously submitted under 35 U.S.C. 154(d)(4).
4. An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4))

a. E is attached.

b. D was previously filed in the international phase under PCT Rule 4.17(iv).

Q

Items 5 to 8 below concern amendments made in the international phase.
PCT Article 19 and 34 amendments

5. I:l Amendments to the claims under PCT Article 19 are attached (not required if communicated by the International Bureau)
(35 U.S.C. 371(c)(3)).
6. |:| English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371(c)(3)).

7. |:| English translation of annexes (Article 19 and/or 34 amendments only) of the International Preliminary Examination Report is
attached (35 U.S.C. 371(c)(5)).

Cancellation of amendments made in the international phase

8a. D Do not enter the amendment made in the international phase under PCT Article 19.
8b. |:| Do not enter the amendment made in the international phase under PCT Article 34.

NOTE: A proper amendment made in English under Article 19 or 34 will be entered in the U.S. national phase application absent a clear
instruction from applicant not to enter the amendment(s).

The following items 9 to 17 concern a document(s) or information included.

9. |:| An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

10. |E| A preliminary amendment.

11. |E| An Application Data Sheet under 37 CFR 1.76.

12. |:| A substitute specification. NOTE: A substitute specification cannot include claims. See 37 CFR 1.125(b).

13. |E| A power of attorney and/or change of address letter.

14. D A computer-readable form of the sequence listing in accordance with PCT Rule 13fer.3 and 37 CFR 1.821-1.825 (not required if

sequence listing in text format was indicated on the PCT Request as part of the International Application and the sequence listing
was published as part of the international application).

15. I:l Assignment papers (cover sheet and document(s}). Name of Assignee:

16. [_] 37 CFR 3.73(c) Statement (when there is an Assignee).

This collection of information is required by 37 CFR 1.414 and 1.481-1.492. The information is required to obtain or retain a benefit by the public, which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 15
minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual
case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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PTO-1390 (01-18)

Approved for use through 8/31/2019. OMB 0651-0021
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

INTERNATIONAL APPLICATION No.

PCT/R02017/000023

U.S. APPLN. No. (if known — see 37 CFR 1.5)

ATTORNEY DOCKET No.

07610-PO002A

17. |:| Other items or information:

The following fees have been submitted. CALCULATIONS
18. [m] Basic national fee (37 CFR 1.492(8)) .............ocvverveirererieeire v $3000 | $300
19. E Examination fee (37 CFR 1.492(c))
. If the written opinion prepared by ISA/US or the international preliminary examination report $ 760
prepared by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4).............. $0
o ANlOther SIRUALIONS ... ..........co.oiie it e e e e e e e $T60
20. E' Search fee (37 CFR 1.492(b))
e Ifthe written opinion prepared by ISA/US or the intemational preliminary examination report 520
prepared by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4).............. $0
. Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO as s
an International Searching Authority ....................oooiiiiiii ... $140
. International Search Report prepared by an ISA other than the US and provided to the Office or
previously communicated tothe USbythe IB................cociiii i ... $520
o Allother SitUationS ..............c.ccoiiiii e e e e e e .. $660
TOTALOF 18,19,and 20 = | $ 1580
D Additional fee for specification and drawings filed in paper over 100 sheets (excluding sequence listing
in compliance with 37 CFR 1.821(c) or (e) in an electronic medium or computer program listing in an
electronic medium) (37 CFR 1.492(j)).
Fee for each additional 50 sheets of paper or fraction thereof ... $400
Number of each additional 50 or fraction
Total Sheets | Extra Sheets thereof (round up to a whole number) RATE
-100 = /50 = x $400 s
Surcharge for furnishing any of the search fee, examination fee, or the oath or declaration after the date of
commencement of the national stage (37 CFR 1.492(h)).............c.ooiiiiiiiii e a2 8140
CLAIMS NUMBER FILED NUMBER EXTRA RATE
Total claims -20= x $100 $
Independent claims -3= x $460 $
MULTIPLE DEPENDENT CLAIM(S) (if applicable) +$820 $
Fee for submission of Sequence Listing text file of 300 MB to 800 MB (37 CFR 1.21(0)(1))....coevvieenen. $1,000 $
Fee for submission of Sequence Listing text file of more than 800 MB (37 CFR 1.21(0)(2))....................$10,000 | $
Processing fee for furnishing the English translation later than 30 months from the earliest claimed priority date s
[ 53 B I 1 2 () ) T PSPPI $140 +
TOTAL OF ABOVE CALCULATIONS = | $ 1580

[m] Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by %.

Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by %.
Applicant must attach form PTO/SB/15A or B or equivalent.

[]

TOTAL NATIONAL FEE =

$790

Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied by an
appropriate cover sheet (37 CFR 3.28,3.31).........cccccoeeeeeeeiieeeaeeenan ... $50.00 per property  +

TOTAL FEES ENCLOSED =

$790

[Page 2 of 3]
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PTO-1390 (01-18)

Approved for use through 8/31/2019. OMB 0651-0021

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

a. |:| A check in the amount of $, to cover the above fees is enclosed.

b. |:| Please charge my Deposit Account No. in the amount of $ to cover the above fees.

c. E The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account
No. 506926 as follows:

i. D any required fee.

i E any required fee except for excess claims fees required under 37 CFR 1.492(d) and (e) and multiple dependent claim fee
required under 37 CFR 1.492(f).
d. |:| Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2038 should only be mailed or
faxed to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO.

ADVISORY: If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be
advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your
information, it is recommended to pay fees online by using the electronic payment method.

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be
filed and granted to restore the International Application to pending status.

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications

l:' This application (1) claims priority to or the benefit of an application filed before March 16, 2013, and (2) also contains, or contained at
any time, a claim to a claimed invention that has an effective filing date on or after March 16, 2013.

NOTE 1: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 16, 2013, will be

examined under the first inventor to file provisions of the AIA.

NOTE 2: A U.S. national stage application may not claim priority to the international application of which it is the national phase. The filing
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(Cn))

Abstract: The invention relates to an IDRF label for use in aggressive environments. The IDRF label (1) according to the invention

comprises a UIF-SIF (2) antenna made of an electrically conductive textile, electrically insulated, embroidered on a textile backing,
an IDRF transponder (3) and a textile substrate (4) and the UIF-SIF antenna (2), the whole assembly being sealed by hot-dipping a
second textile substrate, wherein the UIF-SIF (2) antenna has a central loop formed by a loop (5) by which it inductively couples with
the encapsulated IDRF transponder 3.
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RFID tag for harsh environment inductively coupled in double loop

DESCRIPTION

[0001] A Minimum Radio Frequency ldentification (RFID) system consists of a interrogator
reader connected to a PC and a population of tags attached to the products they uniquely
identify. An 'application software handles RFID information to trace and inventory these
products. Passive RFID tags operating in the UIF (860-960MHz) or SIF (2.45GHz) frequency
range are used. ‘

Objects identified using RFID tags and intended for use in harsh environments shall withstand
the following requirements:

- repeated immersion in the aquatic environment

- exposure to high temperatures of up to 200 ° C, more than 20 minutes

- high temperature variations - (8 ° C / 90 ° C),

- corrosive chemicals

- mechanical pressures of 40-60 bar,

- repeated mechanical stresses (bending, pressing, etc.)

- number of cycles of use greater than 300

[0003] From a historical point of view, for RFID applications, passive RFID tags operating in the
HF domain (13.65MHz) were used first. Constructively, they were made up of an integrated
circuit galvanically connected to a multi-spiral coil. The reading range was under one meter, and
the reading speed was about one label per second. With the introduction of passive RFID tags
operating in the UHF range, and with the development of communications protocols,
performance has increased spectacularly at high read speeds (10 RFID tags / sec) and read
ranges of up to 7m.

[0004] For textile tracking applications, the design of an RFID tag composed of a capsulated
traponder, thus: protected by the harsh environment of industrial laundries, and a UHF antenna
made of metallic wire, has been widely adopted. The encapsulated transponder contains an
integrated circuit and a near-field antenna by which it is inductively coupled to a segment of the

UHF antenna.
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[0005] This category includes the RFID UHF tags, the sdbject of patents EP 2405054 A1, DE
102007026720 A1, US 20090079574 A1.

[0006] But even this design has its limits. Capsulation is achieved by protecting the contacts
between the integrated circuit (IC) pins and the near field antenna terminals, but at the UHF
antenna there are major discrepancies relative to the mechanical and thermal characteristics of
the textile substrate relative to the metallic conductors of the UHF antenna .

Here's a short list of problems with using these labels in industrial laundries:

- loosening the seams and breaking the textile fabric, to which the RFID tag is attached,

- the metal wire from which the UHF antenna is made oxidizes in contact with the water and the
oxidant chemicals used in the washing process, stains the fabric and compromises its
appearance. Also due to oxidation the electrical parameters of the antenna material, and
implicitly its electromagnetic performances, are affected.

- the material of the metal wire from which the antenna is made stores much more thermal
energy than the textile support, this difference leading to the piercing/ perforation of the textile
material by the metal wire of the antenna that protrudes out of it.

- because of the rigidity of the metal wire, the entire tag is a little flexible compared to the textile
material from which the article to be identified is being made. Low fiexibility creates break lines
on the RFID tagline.

These iead to the detachment of the encapsulated RFID transponder 3 and consequently to the
Iosé of the identity of the textile objects being monitored, to the appearance probiems of the
textile item, but especially to the problems for the customers, respectively theibr injury to the use
of textile articles (towels, pillows, sheets) that were pierced by the metal wires.

At the same time, current UHF tags have considerable dimensions that make them
inappropriate, unsightly for identifying small items (tablecloths).

[0007] The ide.al passive RFID tag for the identification of textile items that are maintained in
laundries and dry cleaners is:

- electromagnetic performance (high reading distance),

- of small size,

- flexible and resistant to bending,

- resistant to chemical stress,

- resistant to a number of exposures greater than the product it identifies, over 200 washing
cycles.

So an electromagnetically performant, resistant and discreet RFID tag.
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[0008] The ways to approach this ideal prototype are:

- the use of encapsulating materials to effectively protect the integrated circuit and its contacts
with the near field antenna at the transponder level,

- designing a UHF/SHF antenna geometry to give it superior electromagnetic properties and at
the same time to have as small a size as possible,

- use of electrically conductive materials with mechanical parameters close to the textile, to the
construction of the UHF/SHF antenna
- tag components that are in direct interaction, have close thermal expansion coefficients.

[0009] The UHF antennas of the RFID tags available on the market are made of electrically
insulated metallic wire, attached to a textile support by sewing or embroidering. They have the
meandered shape (EP 2405054 A1), or crossed loops (WO 2013128299 A1). All have the
vulnerabilities and limitations described in paragraph [0006]. :

[0010] The present invention overcomes the aforementioned drawbacks associated with prior
art éolutions by providing a tag having the features mentioned in the independent claim 1.

[0011] Other preferred features of the present invention are set forth in the appended
dependent claims. - '

[0012] The présent invention proposes for the UHF-SHF antenna an electroconductive yarn
made of metallic stainless steel wire that resists the action of oxidizing agents. By using the
electroconductive textile wire to make the UHF-SHF antenna, due to its flexibility, the
electroconductive textile thread allows for the realization of geometries impossible to achieve
with an electrically isolated metal wire. It is possible to make very small radius curves without
creating mechanical stresses in the tag structure. Also the UHF-SHF antenna made of
electroconductive textile thread is very discreet and does not feel, it naturally integrates into the
textile material of the product it identifies.

[0013] Other features and advantages of the present invention will become more apparent from
the following detailed description, given in connection with the accompanying drawings, in
which: '

- Figure 1 shows a schematic view of the double-loop RFID tag according to a first embodiment
of the invention;

- Figure 2 shows a the double loop in detail according to the first embodiment of the invention;
- Figure 3 shows a schematic view of the double-loop RFID tag according to a second -

embodiment of the invention;
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[0014] The UHF-SHF antenna 2 has a particularly innovative geometry characterized in that it
has in the central region a double loop 5 through which an efficient inductive couplihg with the
encapsulated RFID transponder 3 is provided, thereby obtaining an electromagnetically efficient
RFID tag.

[0015] The double loop 5 also allows for a small, discreet and easy-to-integrate RFID tag even
in small-sized textile articles.

[0016] The RFID passive UHF-SHF antenna can be made in two variants Fig. 2 and Fig. 3. In
the first embodiment, Fig. 2, the electroconductive textile thread is electrically insulated and
allows the thread overlapping at certain points (A, B, C, D) without electrical contact. For the
second embodiment, Fig. 3, the UHF-SHF antenna geometry allows the use of a non-insulated
electroconductive textile thread. Both variants are embroidered.

[0017] In the first embodiment, Fig. 2, the double loop 5 of the UHF antenna 2 through which
the inductive coupling with the encapsulated RFID transponder 3 is made, has created an UHF
antenna with efficient power transfer and information integrity, with substantially reduced design
dimensions. There is no electrical contact at points A, B, C, and D.

[0018] In the second embodiment of the UHF-SHF antenna, Fig. 3, the drawing of the
embroidery is made so that the electroconductive textile thread is continuously embroidered
without crossings in its path.

After embroidering, by bending over the dotted line and overlapping the two P and Q loops, a
double loop (5) will form. The loop P has a smaller diameter than the Q loop. It is noted that,
after bending and overlap, the currents in the two loops have the same direction, contributing
together to an efficient inductive coupling. Prior to bending between the two loops P and Q, the
encapsulated transponder (3) will be fixed with adhesive on the loop P.‘After folding and

overlapping the encapsulated transponder (3) will be secured between the two loops P and Q.
[0019] The present invention is complementary to patent No. a 2016 00791, which proposed an

. RFID Transponder designed to operate in aggressive environments. The RFID transponder was
described as being designed to be used both independently for RFID applications for which the

~reading range is in centimeters and with a UHF-SHF antenna for RFID applications for which
the reading range is of meters order. '

[0020] The design of this tag by embedding' in its structure the encapsulated transponder 3, ,
object of the patent a 2016 00791, overcomes the problems created by the dimensional

discrepancies between tiny integrated cicuits and the antennas, they are galvanically
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connected, which require the use of expensive technologies (wire bonding) or inadequate to
the harsh environment of industrial laundry (bonding with conductive adhesives).

[0021] The tag design looks for a straight measure relative to the dimensions of the objects it
identifies and the size of the tag. It does not fall into excessive miniaturization when it is not.
necessary.

[0022] A maximal design is proposed for the maximum achievable design with the currently
available components, keeping the measure.

- transponder with a minimum number of galvanic contacts, equal to the number of active »
integrated circuit pins, robust galvanic contacts using an integrated circuit in SOT323 package,
welded in the cheap and mature SMT technology, at the near-fieid antenna terminals,
encapsulated and thus protected from the harsh environment of industrial laundry,

- inductive coupling between encapsulated transponder (3) and UIF-SIF antenna (2),

- the homogeneity of the components of the UIF-SIF antenna (2) - textile substrate and the
antenna, both of textile material,

- substantially reduced length of the tag by using the double loop of the UHF-SHF antenna.

- a tag born and not made for the textile world by the materials used (textile thread on a textile

substrate), and the methods of making (embroidering the textile thread on the textile substrate).
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CLAIMS

1. An RFID tag (1) for use in harsh environments comprising a UHF-SHF antenna
(2) made of an textile electroconductive thread, electrically insqlated, embroidered on a textile
substrate, an RFID transponder (3), and a substrate of textile material (4) on which the RFID
transponder (3) and the UIF-SIF antenna (2) are placed, the whole assembly being sealed by
hot-dipping of a second textile substrate, wherein the UIF-SIF antenna (2) has a central zone
formed by a double loop (5) by which it inductively couples with the encapsulated IDRF
Transponder (3).

2. An IDRF tag (1) according to claim 1, characterized in that the UIF-SIF antenna
(2) is made of an electrically insulated electroconductive textile thread, by continuous
embroidering, starting from one end to the other, and has simple loops in each extremi_ty, and
in the central area, a double loop (5) consisting of a first loop with a smaller diameter, followed
by a second concentric loop with a larger diameter.

3. An IDRF tag (1) according to claim 1, characterized in that the UIF-SIF antenna
(2), does not show electrical contacts at the crossing points C and D in the construction of the
loops in the extremities nor in the crossing points A and B of the central doubie loop (5).

4. An RFID tag (1) according to claim 1, characterized in that the UHF-SHF
antenna (2) is made by continuous embroidering of the electroconductive textile thread in the
form of two open loops disposed in a plane superior to the longitudinal direction, and two open
loops disposed in a lower plane relative to the same longitudinal axis.

5. An RFID tag (1) according to claim 4, characterized in that, in the central area,
the upper plane loop (P) has a smaller diameter than the loop (Q) from the lower plane, the
transponder (3) being fixed and centered on the loop (P) in the superior plane, and the loop (Q)
of the lower plane will overlapp the loop (P) by bending over the iongitudinal axis, comprising

the transponder (3) inside between the two planes, this overlap creating the double loop (5).
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AMENDED CLAIMS
received by the International Bureau on 15 October 2018 (15.10.2018)\

1. An RFID tag (1) for use in harsh enviroments comprising an UHF-SHF antenna (2) made from a
continuous electroconductive textile thread, electrically insulated, embroided on textile substrate, an
RFID transponder (3) and a substrate of textile material (4) on which the RFID transponder (3) and the
UHF-SHF antenna (2) are placed, the whole assembly being sealed by hot-dipping of a second textile
substrate, characterized in that the UHF-SHF antenna (2) has a central zone formed by a double loop
(5) by which it inductively couples with the encapsulated RFID transponder (3).

2. The RFID tag (1) according to claim 1, characterised in that the UHF-SHF antenna (2) is made of
an electroconductive textile thread, electrically insulated, by continuous embroidering, starting from one
end to the other, and has simple loops in each extremity, and in the central area a double loop (5)
consisting of a first loop with a smaller diameter, followed by a second concentric loop with a larger

diameter.

3. The RFID tag (1) according to claim 1, characterized in that the UHF-SHF antenna (2) does not
show electrical contacts in the crossing points (C and D) in the construction of the simple loops located
at the extremities nor in the crossing points (A and B) by which the central loop (5) is formed.

4. The RFID tag (1) according to claim 1, characterized in that the UHF-SHF antenna (2) is made by
cotinuous embroidering of the elctroconductive textile thread in the form of two open loops disposed in
a upper plane in relation to the longitudinal direction and two open loops disposed in a lower plane in
relation to the same longitudinal direction.

5. The RFID tag (1) according to claim 4, characterized in that, in the central area, the upper plane
loop (P) has a smaller diameter than the loop (Q) from the lower plane, the transponder (3) being fixed
and centered on the loop (P) in the upper plane, and the loop (Q) from the lower plane will overlapp the
loop (P) ) from the upper plane by bending over said longitudinal direction, so that the double loop (5) is
created having the transponder (3) inside it.

7
AMENDED SHEET (ARTICLE 19)
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Statement under Article 19(1)

IA Number:
PCT/R0O2017/000023

International Filing Date:
19 December 2017

Date of submission:

15 October 2018

the amendments dont have any impact on the description and the drawings.
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Drawings
Fig. 1.

Fig. 2.
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Eticheta IDRF pentru medii agresive
cu cuplaj inductiv in bucla dubla

DESCRIERE

[0001] Un sistem de identificare prin radio frecventad (IDRF) minimal este compus dintr-un cititor-
interogator conectat la un PC si o populatie de etichete sau taguri atasate produselor pe care le
identifica in mod unic. Un software de aplicatie gestioneza informatia IDRF in scopul urmaririi si
inventarierii acestor produse. Sunt utilizate etichete IDRF pasive care functioneaza in domeniul
de frecventa UIF(860-960MHz) sau SIF(2,45GHz).

[0002] In ceea ce priveste articolele textile identificate IDRF care sunt intretinute in spalatoriile
si curatatoriile! industriale, solicitarile la care sunt supuse acestea si lmpllc1t etichetele atasate
sunt urmatoarele:

- introducere repetata in mediu acvatic,

- temperaturi de spalare de pana la 90°C, mai mult de 20 minute,

- variatii mari de temperatura - rece/fierbinte (8°C/90°C),

- agenti chimigi utilizati in procedurile de spalare,

- presiuni de stoarcere de 40-60 bari,

- temperaturi de finisare/célcare de 220°C, 20 secunde.

- solicitari mecanice (indoiri, preséri etc) repetate,

- numar de cicluri de spalare mai mare de 200.

[0003] Din punct de vedere istoric, pentru aplicatile IDRF, mai intai au fost utilizate etichete
IDRF pasive, care functionau in domenioul 1F(13,656MHz). Constructiv, erau alcatuite dintr-un
circuit integrat: conectat galvanic la o bobina spirald plana cu multe spire. Raza de citire era de
sub un metru, iar viteza de citire era de circa o etichetd pe secunda. Odata cu introducerea
etichetelor IDRF pasive care operau in domeniul UIF si dezvoltarea protocoalelor de
comunicatii, performantele au crescut spectaculos ajungéndu-se la viteze ridicate de citire (10
etichete IDRF/s) si distante de citire de pana la 7m.

[0004] Pentru @aplicat,iile destinate urmaririi textilelor a fost adoptat pe scara larga designul unei
etichete IDRF, compusa dintr-un trasponder capsulat, protejat astfel de mediului agresiv al
spalatoriilor industriale, si dintr-o antena UIF din fir metalic. Transponderul capsulat contine un

circuit integrat‘; si o antena de camp apropiat prin care este cuplat inductiv la un segment al
antenei UIF.

[0005] Tn aceaisté categorie se incadreaza etichetele UIF IDRF, obiect al brevetelor EP 2405054
A1, DE 102007026720 A1, US 20090079574 Af1.

[0006] Dar chiar si acest design are limitele sale. Se reuseste prin capsulare, protejarea
contactelor dintre pinii circuitului integrat (Cl) si terminalele antenei de cadmp apropiat, dar la
nivelul antenei UIF raman discrepante majore relativ la caracteristicile mecanice si termice ale
substratului te?dil fata de cele ale firului metalic din care este realizata antena UIF.

lata o scurté lista a problemelor aparute la utilizarea acestor taguri in spalatoriile industriale:
-slabirea cusaturilor si ruperea materialului textil, pe care este fixata eticheta IDRF,

-firul metalic din care este realizatd antena UHF oxideaza in contact cu apa si substantele
chimice oxidante utilizate in procesul de spalare, pateazd materialul textil si compromite
aspectul acestuia. De asemenea n urma oxidarii sunt modificati parametrii electrici ai
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materialului antenei si implicit performantele electromagnetice.

-materialul firului metalic din care este realizatd antena inmagazineaza mult mai multa energie
termica decat suportul textil, aceasta diferentad ducand la strapungerfea, perforarea materialului
textil de catre firul metalic al antenei care iese in afara acestuia.

Acestea duc la desprinderea transponderului IDRF capsulat 3 si prin urmare la pierderea
identitatii obiectelor textile monitorizate, la probleme de aspect al articolului textil, dar mai ales
probleme pentru clienti, respectiv rénirea lor la utilizarea articolului textil (prosoape, fete de
perna, cearceafuri) care a fost strapuns de firul metalic.

Totodata tagurile UIF actuale au dimensiuni considerabile care fac nepotrivita, inestetica
utilizarea lor pentru identificarea articolelor de mici dimensiuni (servete de masa).

[0007] Eticheta IDRF pasiva ideald pentru identificarea articolelor textile a caror intretinere se
face in spalatorii si curatatorii chimice este: |

- performanta din punct de vedere electromagnetic(distanta de citire mare),

- de dimensiuni mici,

- flexibila si rezistenta la indoire,

- rezistenta la stres chimic,

- rezistenta lajun numar de expuneri mai mare decat produsul pe care 1l identificd;la peste 200
de cicluri de spalare.

Asadar o eticheta IDRF performanta din punct de vedere electromagnetic, rezistenta si discreta.
[0008] Caile dc’i-:- apropiere de acest prototip ideal sunt:

- utilizarea unor materiale de capsulare care sa protejeze eficient, la nivelul transponderului,
circuitul integrat si contactele acestuia cu antena de camp apropiat,

- proiectarea junei geometri a antenei UIF care s&-i confere proprietati electromagnetice
superioare si Th acelasi timp s aiba dimensiuni cat mai reduse,

- la constructia antenei UIF s3 fie utilizate materiale electro conductoare cu parametrii mecanici
apropiati articolului textil,

- componentele tagului care sunt in interactiune directa, sa aiba coeficienti de dilatare termica
apropiati. |

[0009] Antene]e UIF ale etichetelor IDRF existente pe piatd sunt realizate din fir metalic izolat
electric, fixat pe un suport textil prin coasere sau brodare. Ele au forma de meandre(EP
2405054 A1), sau bucle incdlecate(WO 2013128299 A1). Toate prezinta vulnerabilitdtile si
limitarile descrise la paragraful [0006].

t

|
[0010] Prezerfgul brevet propune pentru antena UIF fire textile electroconductive realizate din
fire metalice, din otel inox, care rezista la actiunea agentilor oxidanti. Prin utilizarea firului textil
electroconductiv la realizarea antenei UIF, data fiind flexibilitatea sa, firul textil electroconductiv,
permite realizarea unor geometri imposibil de realizat cu un fir metalic izolat electric. Devine
posibila realizarea unor curbe cu raza foarte mica fara a crea tensiuni mecanice in structura
tagului. De asémenea antena UIF realizatd din fir textil electroconductiv este foarte discreta, nici
nu se simte, se integreaza natural in materialul textil al produsului pe care 1l identifica.

|

[0011] Antena% UIF 2 are o geometrie particulard, inovativa, caracterizata prin aceea ca are in

zona centrald o bucla dubla 5 prin care este realizat un cuplaj inductiv eficient cu transponderul

IDRF capsulq’t 3, obtindndu-se astfel o eticheta IDRF performantd din punct de vedere
electromagnetic.

[0012] De asemenea bucla dubla 5 permite realizarea unei etichete IDRF de dimensiuni reduse,

e | Ursend- W
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materialului antenei si implicit performantele electromagnetice.

-materialul firului- metalic din care este realizatd antena inmagazineaza mult mai multa energie
termica decat suportul textil, aceasta diferentd ducand la strapungerfea, perforarea materialului
textil de catre firul metalic al antenei care iese n afara acestuia.

Acestea duc la desprinderea transponderului IDRF capsulat 3 si prin urmare la pierderea
identitatii obiectelor textile monitorizate, la probleme de aspect al articolului textil, dar mai ales
probleme pentru clienti, respectiv ranirea lor la utilizarea articolului textil (prosoape, fete de
perna, cearceafuri) care a fost strapuns de firul metalic.

Totodata tagurile UIF actuale au dimensiuni considerabile care fac nepotrivita, inestetica
utilizarea lor pentru identificarea articolelor de mici dimensiuni (servete de masa).

[0007] Eticheta IDRF pasiva ideala pentru identificarea articolelor textile a céror intretinere se
face Tn spalatorii si curatatorii chimice este:

- performanta din punct de vedere electromagnetic(distanta de citire mare),

- de dimensiuni mici,

- flexibila si rezistenta la indoire,

- rezistenta la stres chimic, .

- rezistenta la un numar de expuneri mai mare decat produsul pe care il identifica;la peste 200
de cicluri de spalare. '

Asadar o eticheta IDRF performanta din punct de vedere electromagnetic, rezistenta si discreta.
[0008] Caile de apropiere de acest prototip ideal sunt:

- utilizarea unor materiale de capsulare care sa protejeze eficient, la nivelul transponderului,
circuitul integrat si contactele acestuia cu antena de camp apropiat,

- proiectarea unei geometri a antenei UIF care sa-i confere proprietati electromagnetice
superioare si in acelasi timp sa aiba dimensiuni cat mai reduse,

- la constructia antenei UIF sa fie utilizate materiale electro conductoare cu parametrii mecanici
apropiati articolului textil,

- componentele tagului care sunt in interactiune directa, sa aiba coeficienti de dilatare termica
apropiati.

[0009] Antenele UIF ale etichetelor IDRF existente pe piata sunt realizate din fir metalic izolat
electric, fixat pe un suport textil prin coasere sau brodare. Ele au forma de meandre(EP
2405054 A1), sau bucle incalecate(WO 2013128299 A1). Toate prezinta vulnerabilitatile si
limitarile descrise la paragraful [00086).

[0010] Prezentul brevet propune pentru antena UIF fire textile electroconductive realizate din
fire metalice, din otel inox, care rezista la actiunea agentilor oxidanti. Prin utilizarea firului textil
electroconductiv la realizarea antenei UIF, data fiind flexibilitatea sa, firul textil electroconductiv,
permite realizarea unor geometri imposibil de realizat cu un fir metalic izolat electric. Devine
posibila realizarea unor curbe cu raza foarte mica fara a crea tensiuni mecanice Tn structura
tagului. De asemenea antena UIF realizata din fir textil electroconductiv este foarte discreta, nici
nu se simte, se integreaza natural in materialul textil al produsului pe care 1l identifica.

[0011] Antena UIF 2 are o geometrie particulara, inovativa, caracterizatd prin aceea ca are in

zona centrala o bucla dubla 5 prin care este realizat un cuplaj inductiv eficient cu transponderul

IDRF capsulat 3, obtinandu-se astfel o eticheta IDRF performantd din punct de vedere
electromagnetic.

[0012] De asemenea bucla dubld 5§ permite realizarea unei etichete IDRF de dimensiuni reduse,
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discreta si usor de integrat chiar si in articole textile de mici dimensiuni.

[0013] Antena UIF a etichetei pasive IDRF poate fi realizata in doua variante Fig. 2 si Fig. 3. La
prima varianta, Fig. 2, firul textil electroconductiv este izolat electric si permite incalecarea firului
in anumite puncte (A, B, C, D) fara contact electric. Pentru a doua varianta, Fig. 3, geometria

antenei UIF permite si utilizarea unui fir textil electroconductiv neizolat. Ambele variante sunt
realizate prin broadare.

[0014] In prima variantad constructiva, Fig. 2, bucla dubld 5 a antenei UIF 2 prin care este
realizat cuplajul inductiv cu transponderul IDRF capsulat 3, este o spirald cu doua spire, (in care
prima spira are diametrul de 7mm, iar cea de-a doua are un diametru de 9mm ), geometrie care
a creat o antend UHF eficienta din punct de vedere al transferului de putere si al asigurérii

mtegntatn informatiei, si permite dimensiuni constructive substantial reduse. in punctele A, B, C,
si D nu exista contact electric.

[0014] fn a doua variantd constructiva a antenei UIF, Fig. 3, desenul broderiei e realizat astfel
incat firul textil electroconductiv sa fie brodat continuu, fara sa se incruciseze pe parcurs.

Dupa realizarea broderiei, prin indoirea pe linia punctata si suprapunerea celor doua bucle P si
Q, se va forma bucla dubla. Bucla P are diametrul de 7mm iar bucla Q are diametrul de 9mm.
Se observa ca, dupa indoire si suprapunere, curentii in cele doua bucle au acelasi sens,
contribuind Tmpreuna la realizarea unui cuplaj inductiv eficient. Tnainte de indoire intre cele doua
planuri P si Q se va fixa cu adeziv pe bucla P, transponderul capsulat 3. Dupa indoire si
suprapunere transponderul capsulat 3 va fi fixat intre cele dou bucle, Psi Q.

[0015] Prezentul Brevet de inventie vine in completarea brevetului de inventie nr a 2016 00791,
care propunea un Transponder IDRF destinat functionarii Tn medii agresive. Transponderul
IDRF, era descris ca fiind proiectat sa poata fi utilizat atat independent, in cazul aplicatiilor IDRF
pentru care distnta de citire este de ordinul centimetrilor, cat si impreuna cu o antena UIF-SIF,
in cazul aplicatiilor IDRF pentru care distnta de citire este de ordinul metrilor.

[0016]Designul prezentului tag, prin Tnglobarea in structura sa a transponderului capsulat 3,
obiect al brevetului a 2016 00791 depaseste problemele create de discrepantele dimensionale
dintre minusculele CI si antenele la care sunt conectate galvanic, conectare care necesita
utilizarea unor tehnologii de conectare scumpe(wire bonding) sau inadecvate mediului agresiv
din spalatoriile industriale(lipire cu adezivi conductori).

[0017] Designul tagului cauta o dreaptd masurd relativ dimensiunile obiectelor pe care le
identifica si dimensiunile taguiui. Nu cade in plasa miniturizarii excesive cand nu este cazul.

[0018] Este propus un design maximal- maximul realizabil cu componenetele disponibile la ora
actuala, pastrand masura.

- transponder cu numar minim de contacte galvanice, doua, egal cu numarul pinilor IC, contacte
galvanice robuste prin utilizarea unui Cl in carcasd SOT323, sudat in tehnologie SMT ieftina si
matura, la terminalele antenei de cAmp apropiat, capsulat si protejat astfel la mediul agresiv din
spalatoriile industriale,

- cuplaj inductiv intre transponderul capsulat 3 si antena UIF,

- omogenitatea componenetelor ansmblului antena UIF-substrat textil, ambele din material textil,
- lungime substantial redusa a tagului prin utilizarea buclei duble a antenei UIF.

- Tag Nascut si nu facut pentru lumea textilelor prin materialele utlizate (fir textil pe suport textil),
si metodele de realizare (brodare a firuiui textil electroconductiv pe syportul textil).

Ursadd W‘w’—
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REVENDICARI

1.'O eticheta IDRF 1, care contine:

- 0 antena UIF 2 cu o geometrie particulard, caracterizata prin aceea ca are in zona
centrald o bucla dubla 5 prin care este realizat cuplajul inductiv cu Transponderul IDRF
capsulat 3. Antena UIF 2 este realizata din fir textil electroconductiv, brodat pe suport
textil,

- un Transponder IDRF capsulat destinat functionarii in medii agresive 3,

- un substart din material textil 4 pe care sunt plasate Transponderul IDRF pentru medii

agresive 3 si Antena UIF 2. Intregul ansamblu este etansat prin lipirea la cald a unui al
doilea substrat textil

2. Domeniul de frecventa in care poate opera eticheta IDRF 1, este UIF (860-960MHz) sau
SIF(2,5GHz RFID).

3. Antena UIF 2 este realizata dintr-un fir textil electroconductiv sau fir metalic izolat, in doud
variante constructive.

4. In prima variant& constructiva, bucla dubla 5 a antenei UIF 2 prin care este realizat cuplajul
inductiv cu Transponderul IDRF capsulat 3, este o spirald cu doua spire, (in care prima spira
are diametrul de 7mm, iar cea de a doua are un diametru de 10mm, geometrie care realizeaza
un transfer de energie electromagnetica eficient, si permite dimensiuni constructive substantial
reduse. In punctele A si B (Fig. 2). nu exista contact electric. De asemenea, si buclele din
capetele antenei UIF 2, sunt realizate f4ra contact electric in punctele C si D(Fig. 1)

5. In a doua varianti constructiva antena UIF, desenul broderiei e realizat astfel incat firul textil
electroconductiv sa fie cusut continuu fard sd se incruciseze pe parcurs. Dupa realizarea
broderiei, prin indoirea pe linia punctatad si suprapunerea celor dou bucle P si Q, se va forma
bucla dubla. Bucla P are diametrul de 7mm iar bucla Q are diametrul de 9mm. Se observa c3i,
dupa indoire si suprapunere, curentii in cele doua bucle au acelasi sens, contribuind impreuna
la realizarea unui cuplaj inductiv eficient. Tnainte de indoire, intre cele dou planuri P si B se va
fixa cu adeziv pe bucla P, transponderul capsulat 3. Dupa indoire si suprapunere transponderul
capsulat 3 va fi fixat intre cele doua bucle, Psi Q.

Page 373 of 404



FIGURI

Fig. 1 . Eticheta RFID 1 in bucla dubla 5
1

Fig. 2. Detaliu, bucla dubla 5§ de cuplaj inductiv cu transponderul IDRF capsulat 3

s-\ “
8

A —>

Fig. 3. Eticheta RFID 1 Tn bucla dubla 5 realizata prin indoire
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REZUMAT

Prezentul Brevet de inventie, se refera la o eticheta IDRF (IDentificare prin Radio Frecventa) 1,
pentru domeniul de frcventa UIF-SIF, proiectatat sa functioneze in domeniul mediilor industriale
agresive. Eticheta IDRF 1, este compusa dintr-un Transponder IDRF capsulat 3, cuplat inductiv
cu antena UIF 2, realizata din fir textil electroconductiv, fixata prin brodare pe un substrat de
material textil 4. Antena UIF 2 are o geometrie particularad, caracterizatd de o bucla de cuplare
inductivda dubld 5, geometrie care genereaza un transfer de energie superior si permite
realizarea unor etichete IDRF de dimensiuni reduse.

Fig. 1. Eticheta RFID 1 in bucla dubia 5

Urzce@ W’W"*
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Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 1-5
No: Claims
Inventive step (IS) Yes: Claims
No: Claims 1-5
Industrial applicability (1A) Yes: Claims 1-5

No: Claims

2. Citations and explanations

see separate sheet

Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet
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1.1

2.1

2.2

2.3

2.4

Re Item V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following documents:

D1 WO 2017/060652 A1 (FENOTAG [FR]) 13 April 2017
(2017-04-13)

D2 US 2009/079574 A1 (OROKU NORIYUKI [JP] ET AL) 26 March
2009 (2009-03-26)cited in the application

D3 DE 10 2013 102051 A1 (INFINEON TECHNOLOGIES AG [DE])
4 September 2014 (2014-09-04)

Regarding the subject-matter of claim 1, document D1 discloses an RFID tag
(1) for use in harsh environments (cf. page 3, lines 7 - 24) comprising an
antenna (20) made of an textile electroconductive thread, electrically
insulated, embroidered on a textile substrate (30) (cf. Figs. 2, 2A, 2B and
page 23, line 20 - page 25, line 21), an RFID transponder (10), and a
substrate of textile material (TP3) on which the RFID transponder (10) and
the antenna (20) are placed, the whole assembly being sealed by hot-dipping
of a second textile substrate (TP2), wherein the antenna (20) has a central
zone formed by a loop (20L) (cf. Fig. 2A) by which it inductively couples with
the encapsulated transponder (10).

Hence, the subject-matter of claim 1 therefore differs from this known tag only
in that said loop is defined to be a double loop.

The problem to be solved by the present invention may therefore be regarded
as how to enhance the coupling between the antenna and the RFID
transponder.

A double loop of an antenna for coupling to an RFID transponder is described
in document D2 (cf. Fig. 7B and paragraph 0069) as providing the same
advantages (cf. paragraph 0070) as in the present application. The skilled
person would therefore regard it as a normal design option to include this
feature in the device described in D1 in order to solve the problem posed.

Hence, the subject-matter of claim 1 does not involve an inventive step in
view of the teachings of D1 and D2 (Art. 33(3) PCT).

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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3 D3 represents another document teaching a double loop coupling portion in
an antenna for coupling to an RFID transponder and describes the same
advantages (cf. Fig. 2B and paragraphs 0057 - 0059). Hence, the subject-
matter of claim 1 is also obvious in view of D1 and DS.

4 The features added by dependent claims 2 and 3 are also known or at least
clearly suggested by the cited prior art. For instance, D1 describes that the
antenna (20) is made of an electrically insulated electroconductive textile
thread, by continuous embroidering, starting from one end to the other (cf.
page 25, lines 8 - 21), and Fig. 2 of D1 shows that the antenna has simple
loops in each extremity. It is also perfectly clear from the cited documents that
the antenna loops do neither show electrical contacts at the crossing points in
the construction of the loops in the extremities nor in the crossing points of
the central double loops since otherwise the antenna would be rendered
defunct due to short-circuits in the loops.

5 As far as the remaining dependent claims 3 and 4 can be understood (cf.ltem
VIlI, below), they do not appear to add anything inventive.

6 Re Item VIII
Certain observations on the international application
7 Claim 1 reads:

1. An RFID tag (1) for use in harsh environments comprising a UHF-SHF
antenna (2) made of an textile electroconductive thread, electrically insulated,
embroidered on a textile substrate, an RFID transponder (3), and a substrate
of textile material (4) on which the RFID transponder (3) and the UIF-SIF
antenna (2) are placed, the whole assembly being sealed by hot-dipping of a
second textile substrate, wherein the UIF-SIF antenna (2) has a central zone
formed by a double loop (5) by which it inductively couples with the
encapsulated IDRF Transponder (3).

7.1 The independent claim lacks clarity in the sense of Art. 6 for several reasons:

o Itis not clear from the wording of the claim what is exactly denoted by
the acronyms "UHF", "SHF", "UIF", "SIF", and "IDRF".

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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o Expressions appear to be used inconsistently since it is not apparent

whether expressions like "UHF-SHF antenna"/"UIF-SIF antenna" or
"RFID transponder"/"IFRF Transponder" intend to denote identical items
with different names or whether the different expressions should
actually refer to different items.

7.2 Further unclarities can be found in the dependent claims:

o Itis not apparent from the wording of claim 3 what might be denoted by

"the crossing points A and B" or by "the crossing points C and D".

Likewise, it remains obscure what might be considered to be "the
longitudinal direction” or "the same longitudinal axis".

Claim 5 appears to be at least very difficult to interpret since it is not
apparent what could be meant by "the upper plane loop", "the
transponder being fixed and centered on the loop", or by "the loop (Q) ...
will overlapp the loop (P) by bending over the logitudinal axis".

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005)
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WO 2018/231083 PCT/R0O2017/000023

AMENDED CLAIMS
received by the International Bureau on 15 October 2018 (15.10.2018)\

1. An RFID tag (1) for use in harsh enviroments comprising an UHF-SHF antenna (2) made from a
continuous electroconductive textile thread, electrically insulated, embroided on textile substrate, an
RFID transponder (3) and a substrate of textile material (4) on which the RFID transponder (3) and the
UHF-SHF antenna (2) are placed, the whole assembly being sealed by hot-dipping of a second textile
substrate, characterized in that the UHF-SHF antenna (2) has a central zone formed by a double loop

(5) by which it inductively couples with the encapsulated RFID transponder (3).

2. The RFID tag (1) according to claim 1, characterised in that the UHF-SHF antenna (2) is made of
an electroconductive textile thread, electrically insulated, by continuous embroidering, starting from one
end to the other, and has simple loops in each extremity, and in the central area a double loop (5)
consisting of a first loop with a smaller diameter, followed by a second concentric loop with a larger

diameter.

3. The RFID tag (1) according to claim 1, characterized in that the UHF-SHF antenna (2) does not
show electrical contacts in the crossing points (C and D) in the construction of the simple loops located
at the extremities nor in the crossing points (A and B) by which the central loop (5) is formed.

4, The RFID tag (1) according to claim 1, characterized in that the UHF-SHF antenna (2) is made by
cotinuous embroidering of the elctroconductive textile thread in the form of two open loops disposed in
a upper plane in relation to the longitudinal direction and two open loops disposed in a lower plane in
relation to the same longitudinal direction.

5. The RFID tag (1) according to claim 4, characterized in that, in the central area, the upper plane
loop (P) has a smaller diameter than the loop (Q) from the lower plane, the transponder (3) being fixed
and centered on the loop (P) in the upper plane, and the loop (Q) from the lower plane will overlapp the
loop (P) ) from the upper plane by bending over said longitudinal direction, so that the double loop (5) is
created having the transponder (3) inside it.

6
AMENDED SHEET (ARTICLE 19)
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ABSTRACT

The invention relates to an IDRF label for use in aggressive environments. The IDRF label (1)
according to the invention comprises a UIF-SIF (2) antenna made of an electrically conductive
textile, electrically insulated, embroidered on a textile backing, an IDRF transponder (3) and a
textile substrate (4) and the UIF-SIF antenna (2), the whole assembly being sealed by hot-
dipping a second textile substrate, wherein the UIF-SIF (2) antenna has a central loop formed by
a loop (5) by which it inductively couples with the encapsulated IDRF transponder 3.
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Drawings
Fig. 1.
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Fig. 2.

5 Linie de indoire
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RFID tag for harsh environment inductively coupled in double loop

DESCRIPTION

[0001] A Minimum Radio Frequency ldentification (RFID) system consists of a interrogator
reader connected to a PC and a population of tags attached to the products they uniquely
identify. An ‘application software handles RFID information to trace and inventory these
products. Passive RFID tags operating in the UIF (860-960MHz) or SIF (2.45GHz) frequency
range are used. _ ‘

Objects identified using RFID tags and intended for use in harsh environments shall withstand
the following requirements:

- repeated immersion in the aquatic environment

- exposure to high temperatures of up to 200 ° C, more than 20 minutes

- high temperature variations - (8 ° C /90 ° C),

- corrosive chemicals

- mechanical pressures of 40-60 bar,

- repeated mechanical stresses (bending, pressing, etc.)

- number of cycles of use greater than 300

[0003] From a historical point of view, for RFID applications, passive RFID tags operating in the
HF domain (13.65MHz) were used first. Constructively, they were made up of an integrated
circuit galvanically connected to a multi-spiral coil. The reading range was under one meter, and
the reading speed was about one label per second. With the introduction of passive RFID tags
operating in the UHF range, and with the development of communications protocols,
performance has increased spectacularly at high read speeds (10 RFID tags / sec) and read
ranges of up to 7m.

[0004] For textile tracking applications, the design of an RFID tag composed of a capsulated
traponder, thus: protected by the harsh environment of industrial laundries, and a UHF antenna
made of metallic wire, has been widely adopted. The encapsulated transponder contains an
integrated circuit and a near-field antenna by which it is inductively coupled to a segment of the

UHF antenna.
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[0005] This category includes the RFID UHF tags, the sleject of patents EP 2405054 A1, DE
102007026720 A1, US 20090079574 A1.

[0006] But even this design has its limits. Capsulation is achieved by protecting the contacts
between the integrated circuit (IC) pins and the near field antenna terminals, but at the UHF
antenna there are major discrepancies relative to the mechanical and thermal characteristics of
the textile substrate relative to the metallic conductors of the UHF antenna .

Here's a short list of problems with using these labels in industrial laundries:

- loosening the seams and breaking the textile fabric, to which the RFID tag is attached,

- the metal wire from which the UHF antenna is made oxidizes in contact with the water and the
oxidant chemicals used in the washing process, stains the fabric and compromises its
appearance. Also due to oxidation the electrical parameters of the antenna material, and
implicitly its electromagnetic performances, are affected.

- the material of the metal wire from which the antenna is made stores much more thermal
energy than the textile support, this difference leading to the piercing/ perforation of the textile
material by the metal wire of the antenna that protrudes out of it.

- because of the rigidity of the metal wire, the entire tag is a little flexible compared to the textile
material from which the article to be identified is being made. Low flexibility creates break lines
on the RFID tagline.

These lead to the detachment of the encapsulated RFID transponder 3 and consequently to the
Iosé of the identity of the textile objects being monitored, to the appearance problems of the
textile item, but especially to the problems for the customers, respectively thei.r injury to the use
of textile articles (towels, pillows, sheets) that were pierced by the metal wires.

At the same time, current UHF tags have considerable dimensions that make them
inappropriate, unsightly for identifying small items (tablecloths).

[0007] The ide‘al passive RFID tag for the identification of textile items that are maintained in
laundries and dry cleaners is:

- electromagnetic performance (high reading distance),

- of small size, -

- flexible and resistant to bending,

- resistant to chemical stress,

- resistant to a number of exposures greater than the product it identifies, over 200 washing
cycles.

So an electromagnetically performant, resistant and discreet RFID tag.
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[0008] The ways to approach this ideal prototype are:

- the use of encapsulating materials to effectively protect the integrated circuit and its contacts
with the near field antenna at the transponder level,

- designing a UHF/SHF antenna geometry to give it superior electromagnetic properties and at
the same time to have as small a size as possible,

- use of electrically conductive materials with mechanical parameters close to the textile, to the
construction of the UHF/SHF antenna
- tag components that are in direct interaction, have close thermal expansion coefficients.

[0009] The UHF antennas of the RFID tags available on the market are made of electrically
insulated metallic wire, attached to a textile support by sewing or embroidering. They have the
meandered shape (EP 2405054 A1), or crossed loops (WO 2013128299 A1). All have the
vulnerabilities and limitations described in paragraph [0006].

[0010] The present invention overcomes the aforementioned drawbacks associated with prior
art solutions by providing a tag having the features mentioned in the independent claim 1.

[0011] Other preferred features of the present invention are set forth in the appended
dependent claims. - -

[0012] The présent invention proposes for the UHF-SHF antenna an electroconductive yarn
made of metallic stainless steel wire that resists the action of oxidizing agents. By using the
electroconductive textile wire to make the UHF-SHF antenna, due to its flexibility, fhe
electroconductive textile thread allows for the realization of geometries impossible to achieve
with an electrically isolated metal wire. It is possible to make very small radius curves without
creating mechanical stresses in the tag structure. Also the UHF-SHF antenna made of
electroconductive textile thread is very discreet and does not feel, it naturally integrates into the
textile material of the product it identifies.

[0013] Other features and advantages of the present invention will become more apparent from
the following detailed description, given in connection with the accompanying drawings, in
which: ’

- Figure 1 shows a schematic view of the double-loop RFID tag according to a first embodiment
of the invention;

- Figure 2 shows a the double loop in detail according to the first embodiment of the invention;
- Figure 3 shows a schematic view of the double-loop RFID tag according to a second -

embodiment of the invention;
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[0014] The UHF-SHF antenna 2 has a particularly innovative geometry characterized in that it
has in the central region a double loop 5 through which an efficient inductive couplihg with the
encapsulated RFID transponder 3 is provided, thereby obtaining an electromagnetically efficient
RFID tag.

[0015] The double loop 5 also allows for a small, discreet and easy-to-integrate RFID tag even
in small-sized textile articles.

[0016] The RFID passive UHF-SHF antenna can be made in two variants Fig. 2 and Fig. 3. In
the first embodiment, Fig. 2, the electroconductive textile thread is electrically insulated and
allows the thread overlapping at certain points (A, B, C, D) without electrical contact. For the
second embodiment, Fig. 3, the UHF-SHF antenna geometry allows the use of a non-insulated
electroconductive textile thread. Both variants are embroidered.

[0017] In the first embodiment, Fig. 2, the double loop 5 of the UHF antenna 2 through which
the inductive coupling with the encapsulated RFID transponder 3 is made, has created an UHF
antenna with efficient power transfer and information integrity, with substantially reduced design

- dimensions. There is no electrical contact at points A, B, C, and D.

[0018] In the second embodiment of the UHF-SHF antenna, Fig. 3, the drawing of the
embroidery is made so that the electroconductive textile thread is continuously embroidered
without crossings in its path.

After embroidering, by bending over the dotted line and overlapping the two P and Q loops, a
double loop (5) will form. The loop P has a smaller diameter than the Q loop. It is noted that,
after bending and overlap, the currents in the two loops have the same direction, contributing
together to an efficient inductive coupling. Prior to bending between the two loops P and Q, the
encapsulated transponder (3) will be fixed with adhesive on the loop P._After folding and

overlapping the encapsulated transponder (3) will be secured between the two loops P and Q.

[0019] The present invention is complementary to patent No. a 2016 00791, which proposed an
RFID Transponder designed to operate in aggressive environments. The RFID transponder was
described as being designed to be used both independently for RFID applications for which the

~reading range is in centimeters and with a UHF-SHF antenna for RFID applications for which
the reading range is of meters order. '

[0020] The design of this tag by embedding’ in its structure the encapsulated transponder 3, ,
object of the patent a 2016 00791, overcomes the problems created by the dimensional

discrepancies between tiny integrated cicuits and the antennas, they are galvanically
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connected, which require the use of expensive technologies (wire bonding) or inadequate to
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the harsh environment of industrial laundry (bonding with conductive adhesives).

[0021] The tag design looks for a straight measure relative to the dimensions of the objects it

identifies and the size of the tag. It does not fall into excessive miniaturization when it is not.

necessary.

[0022] A maximal design is proposed for the maximum achievable design with the currently

available components, keeping the measure.

- transponder with a minimum number of galvanic contacts, equal to the number of active »

integrated circuit pins, robust galvanic contacts using an integrated circuit in SOT323 package,

welded in the cheap and mature SMT technology, at the near-field antenna terminals,

encapsulated and thus protected from the harsh environment of industrial laundry,

- inductive coupling between encapsulated transponder (3) and UIF-SIF antenna (2),

- the homogeneity of the components of the UIF-SIF antenna (2) - textile substrate and the

antenna, both of textile material,

- substantially reduced length of the tag by using the double loop of the UHF-SHF antenna.

- a tag born and not made for the textile world by the materials used (textile thread on a textile

substrate), and the methods of making (embroidering the textile thread on the textile substrate).
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