
UNITED STATES DISTRICT COURT 
EASTERN DISTRICT OF TEXAS 

MARSHALL DIVISION 

ICASHE, INC., 

Plaintiff, 

v. 

SAMSUNG ELECTRONICS CO., LTD., 
et al.  

Defendants. 

Civil Action No. 2:24-cv-00429-JRG 

JURY TRIAL DEMANDED 

PLAINTIFF ICASHE, INC.’S DISCLOSURE OF ASSERTED CLAIMS 
AND INFRINGEMENT CONTENTIONS 

Pursuant to Patent Rules 3-1 and 3-2 and the Court’s Order dated August 8, 2024 

(Dkt. 14), Plaintiff iCashe, Inc. (“iCashe”) hereby provides its Disclosure of Asserted 

Claims and Infringement Contentions (“Infringement Contentions”) against Defendants 

Samsung Electronics Co., Ltd. and Samsung Electronics America, Inc. (collectively, 

“Samsung” or “Defendants”) and identifies the documents included in its document 

production made herewith.  

iCashe reserves the right to amend or supplement these Infringement Contentions 

pursuant to Patent Rule 3-6(a) in view of any claim construction ruling(s) issued by the 

Court. iCashe further reserves the right to seek leave pursuant to Patent Rule 3-6(b) to 

supplement and/or amend these Infringement Contentions, including identification of 

asserted claims, accused instrumentalities, and additional infringing structures within 
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already accused instrumentalities, based upon information obtained through discovery 

and/or other means.  

iCashe is providing these Infringement Contentions before it has had any 

discovery from Samsung. Detailed information regarding Samsung’s smartphones, 

wearable devices, and tablet computers and aspects of their NFC and/or MST 

functionality is not publicly available. iCashe expects to obtain more detailed information 

through discovery. 

iCashe’s Infringement Contentions do not constitute a disclosure of any 

information that is subject to attorney-client privilege or work-product protection or that 

is otherwise immune from discovery.  

I. Identification of Infringed Claims (P.R. 3-1(a))

iCashe asserts seven patents: U.S. Patent Nos. 9,122,965 (“’965 patent”);

9,483,722 (“’722 patent”); 11,694,053 (“’053 patent”); 8,403,219 (“’219 patent”); 

9,202,156 (“’156 patent”); 9,208,423 (“’423 patent”); and 11,270,174 (“’174 patent”) 

(collectively, the “Asserted Patents”). Based on information presently available, iCashe 

identifies in the table below each claim of each patent-in-suit that Samsung has infringed 

and/or continues to infringe. 

Patent Infringed Claims 
’965 patent 1-20
’722 patent 1-14
’053 patent 1-8, 17-20
’219 patent 1-6
’156 patent 1-5, 8-12
’423 patent 1-5, 8-18
’174 patent 1-9
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II. Identification of Accused Instrumentalities (P.R. 3-1(b)) 

iCashe contends that Samsung has infringed, and/or continues to infringe, the 

Asserted Patents by making, using, offering for sale, selling, and/or importing into the 

United States, Samsung smartphones, wearable devices, and tablet computers that 

provide for contactless payment and/or other contactless “tap to” transactions using near 

field communication (NFC) and/or magnetic secure transmission (MST) functionality. 

Based on information presently available, iCashe identifies in the table below, the 

Accused Instrumentalities. 

Patent Accused Instrumentalities Infringed Claims 
’965 patent Samsung smartphones that include an NFC 

controller, such as the NXP SN110U, another NXP 
NFC controller, a Samsung NFC controller, a 
Broadcom NFC controller, an STMicroelectronics 
NFC controller, or any other NFC controller capable 
of supporting “tap to” transactions, as applicable with 
respect to the charted claims. 

1-20 

Samsung wearable devices and tablet computers that 
include an NFC controller, such as the NXP SN110U, 
another NXP NFC controller, a Samsung NFC 
controller, a Broadcom NFC controller, an 
STMicroelectronics NFC controller, or any other 
NFC controller capable of supporting “tap to” 
transactions, as applicable with respect to the charted 
claims. 

1-5, 7-11, 13-19 

’722 patent Samsung smartphones that include an NFC 
controller, such as the NXP SN110U, another NXP 
NFC controller, a Samsung NFC controller, a 
Broadcom NFC controller, an STMicroelectronics 
NFC controller, or any other NFC controller capable 
of supporting “tap to” transactions, as applicable with 
respect to the charted claims. 

1-14 

Samsung wearable devices and tablet computers that 
include an NFC controller, such as the NXP SN110U, 
another NXP NFC controller, a Samsung NFC 
controller, a Broadcom NFC controller, an 

1-3, 5-9, 11-13 
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Patent Accused Instrumentalities Infringed Claims 
STMicroelectronics NFC controller, or any other 
NFC controller capable of supporting “tap to” 
transactions, as applicable with respect to the charted 
claims. 

’053 patent Samsung smartphones, wearable devices, and tablet 
computers that include an NFC controller, such as the 
NXP SN110U, another NXP NFC controller, a 
Samsung NFC controller, a Broadcom NFC 
controller, an STMicroelectronics NFC controller, or 
any other NFC controller capable of supporting “tap 
to” transactions, as applicable with respect to the 
charted claims, and the methods used to manufacture 
and/or test those products. 

1-8, 17-20

’219 patent Samsung smartphones that include an NFC 
controller, such as the NXP SN110U, another NXP 
NFC controller, a Samsung NFC controller, a 
Broadcom NFC controller, an STMicroelectronics 
NFC controller, or any other NFC controller capable 
of supporting “tap to” transactions, as applicable with 
respect to the charted claims. 

1-6

’156 patent Samsung smartphones that include an MST 
controller, such as the Samsung S2MIS01A MST 
Driver chip, another Samsung MST controller, a 
Zinitix MST controller, an Exar MST controller, an 
STMicroelectronics MST controller, or any other 
MST controller capable of supporting “tap to” 
transactions, as applicable with respect to the charted 
claims. 

1-5, 8-12

’423 patent Samsung smartphones that include an MST 
controller, such as the Samsung S2MIS01A MST 
Driver chip, another Samsung MST controller, a 
Zinitix MST controller, an Exar MST controller, an 
STMicroelectronics MST controller, or any other 
MST controller capable of supporting “tap to” 
transactions, as applicable with respect to the charted 
claims. 

1-5, 8-18

’174 patent Samsung smartphones that include an NFC 
controller, such as the NXP SN110U, another NXP 
NFC controller, a Samsung NFC controller, a 
Broadcom NFC controller, an STMicroelectronics 
NFC controller, or any other NFC controller capable 

1-4, 6-9
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Patent Accused Instrumentalities Infringed Claims 
of supporting “tap to” transactions, as applicable with 
respect to the charted claims. 
Samsung smartphones that include an MST 
controller, such as the Samsung S2MIS01A MST 
Driver chip, another Samsung MST controller, a 
Zinitix MST controller, an Exar MST controller, an 
STMicroelectronics MST controller, or any other 
MST controller capable of supporting “tap to” 
transactions, as applicable with respect to the charted 
claims. 

1-2, 4-5, 7-9

Attached hereto as Exhibit A is a list of accused products, including model 

numbers, that iCashe has been able to identify based on presently available information. 

iCashe may identify additional devices, and may accuse additional model numbers, as it 

obtains discovery. Additionally, Exhibit A includes, for each device identified, an 

indication of whether the device provides contactless payment and/or other contactless 

“tap to” transactions using NFC and/or MST functionality, to the extent such information 

could be determined from publicly available sources.1 iCashe is without sufficient 

information at this time to identify the specific NFC and/or MST chip manufacturer or 

model number contained within each device.  

The following Samsung website page was used to identify the accused products in 

Exhibit A that include MST functionality: https://www.samsung.com/my/samsung-

pay/supported-devices/?srsltid=AfmBOor09aM0X0486788EnkJAA8iWp31nTqw 

1 In the NFC and MST columns of Exhibit A, “Y” indicates that, on information and 
belief, the indicated functionality is present in the accused product, and “-” indicates that, 
on information and belief, the indicated functionality is not present in the accused product 
or that iCashe is without sufficient information at this time to identify whether the 
indicated functionality is present in the accused product. 
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V2I2Kc30O-0IIGgOd9iM. The page appears to be affiliated with a Samsung Malaysia-

based website and thus may not accurately reflect accused products with MST 

functionality that were made, used, sold, offered for sale, or imported into the United 

States. However, public sources identifying MST functionality of the accused products is 

limited. iCashe reserves the right to amend its identification of NFC and/or MST 

functionality of the accused products identified in Exhibit A, and any additionally 

identified accused products, based on information obtained in discovery. 

iCashe’s infringement charts, attached hereto, correlate the asserted claims to the 

Accused Instrumentalities. iCashe expects to identify during discovery additional 

infringing devices, including devices for which limited information is available, newly 

released devices, and devices Samsung no longer sells (for which limited information is 

available), that fall within the scope of iCashe’s infringement contentions. 

III. Charts Identifying Each Element of Each Asserted Claim within Accused 
Instrumentalities (P.R. 3-1(c)) 

iCashe contends that Samsung has infringed and continues to infringe the Asserted 

Patents, directly and indirectly, by: (1) making, using, offering to sell, selling, and/or 

importing into the United States display panels and/or modules that practice the claims of 

the Asserted Patents (35 U.S.C. § 271(a)); and (2) inducing third parties (e.g., Samsung 

customers and end users) to directly infringe by making, using, offering to sell, selling, 

and/or importing into the United States Samsung smartphones, wearable devices, and/or 

tablet computers that practice the claims of the Asserted Patents, with knowledge of the 

IPR2025-00642 Page 00006



Asserted Patents and of the third parties’ direct infringement and specific intent to cause 

that direct infringement (35 U.S.C. § 271(b)). (See Dkt. 1 at ¶¶ 3, 31-44.)  

Attached as Exhibits B through H-2, and as set forth below, iCashe provides charts 

identifying specifically where each element of each asserted claim is found within the 

Accused Instrumentalities.  

Patent Claim Chart(s) 
’965 patent Exhibit B 
’722 patent Exhibit C 
’053 patent Exhibit D 
’219 patent Exhibit E 
’156 patent Exhibit F 
’423 patent Exhibit G 

’174 patent Exhibit H-1 
Exhibit H-2 

iCashe contends that the charted products provide representative infringement 

reads applicable to the broader set of Accused Instrumentalities, including substantially 

similar products that iCashe may identify during discovery. iCashe reserves the right to 

provide additional support, based on information obtained during discovery, for its 

contention that the charted products are representative, or to chart additional products as 

additional information becomes available. 

iCashe does not contend that any element of any asserted claim is governed by 35 

U.S.C. § 112(6). 

IV. Literal Infringement and Infringement under the Doctrine of Equivalents
(P.R. 3-1(d))

iCashe contends that each element of each asserted claim is literally present in

each Accused Instrumentality. iCashe reserves the right to assert, in the alternative, that 
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certain elements of certain asserted claims are present in the Accused Instrumentalities 

under the doctrine of equivalents in light of information obtained during discovery and/or 

in view of any claim construction ruling(s) issued by the Court.  

V. Priority Dates of the Asserted Patents (P.R. 3-1(e))

iCashe asserts that all asserted claims of U.S. Patent Nos. 9,122,965, 9,483,722,

and 11,694,053 claim priority to U.S. Application 12/188,346 and are thus entitled to a 

priority date of August 8, 2008, the filing date of that application. 

iCashe asserts that all asserted claims of U.S. Patent Nos. 8,403,219, 9,202,156, 

9,208,423, and 11,270,174 claim priority to U.S. Application 11/063,291 and are thus 

entitled to a priority date of February 22, 2005, the filing date of that application. 

VI. Disclosure Regarding Practice of Claimed Inventions (P.R. 3-1(f))

iCashe does not contend that any iCashe apparatus, device, process, method, act,

or other instrumentality practices any of the asserted claims. Some apparatuses, devices, 

processes, methods, acts, or other instrumentalities provided by third party Tyfone, Inc., 

including SideTap and/or iCashe Mobile Wallet, may have practiced some of the asserted 

claims. 

VII. Document Production Accompanying Disclosure (P.R. 3-2)

In accordance with Patent Rule 3-2, iCashe produces the following categories of

documents in the following production ranges. 

Patent Rule 3-2(a): iCashe is not presently aware of any documents evidencing a 

discussion, disclosure to, or other manner of providing to a third party, or sale of or offer 

to sell, the claimed invention(s) prior to the dates of application for the patents in suit.  
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Patent Rule 3-2(b): ICASHE_00010725 – ICASHE_00010784 

Patent Rule 3-2(c):  

Patent File History Production Range 
’219 patent ICASHE_00000247 – ICASHE_00000372 
’965 patent ICASHE_00000373 – ICASHE_00002163 
’156 patent ICASHE_00002164 – ICASHE_00003833 
’423 patent ICASHE_00003834 – ICASHE_00005504 
’722 patent ICASHE_00005505 – ICASHE_00007498 
’174 patent ICASHE_00007499 – ICASHE_00010225 
’053 patent ICASHE_00010226 – ICASHE_00010724 
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Dated: September 4, 2024 Respectfully submitted, 

By: /s/ Aaron R. Fahrenkrog__________ 

Aaron R. Fahrenkrog 
MN Bar No. 0386673 (admitted in this District) 
Email: afahrenkrog@robinskaplan.com 
Logan J. Drew 
MN Bar No. 0389449 (admitted in this District) 
Email: ldrew@robinskaplan.com 
Emily J. Tremblay 
MN Bar No. 0395003 (pro hac vice) 
Email: etremblay@robinskaplan.com 
Jessica L. Gutierrez 
MN Bar No. 0396359 (pro hac vice) 
Email: jgutierrez@robinskaplan.com 
William R. Jones 
MN Bar No. 0402360 (pro hac vice) 
Email: wjones@robinskaplan.com 
ROBINS KAPLAN LLP 
2800 LaSalle Plaza 
800 LaSalle Avenue 
Minneapolis, MN 55402 
Telephone: 612-349-8500 
Facsimile: 612-339-4181 

Of Counsel: 
Andrea L. Fair 
Texas State Bar No. 24078488 
E-mail: andrea@wsfirm.com
WARD, SMITH & HILL, PLLC
1507 Bill Owens Parkway
Longview, TX 75604
(903) 757-6400 (telephone)
(903) 757-2323 (facsimile)

Attorneys for Plaintiff iCashe, Inc. 
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CERTIFICATE OF SERVICE 
 

 I hereby certify that a copy of the foregoing document was served on September 4, 

2024 on all counsel of record for Defendants via electronic mail using the following 

contact information: 

 
Melissa Richards Smith 
Gillam & Smith, LLP 
303 South Washington Avenue 
Marshall, TX 75670 
903-934-8450 
903-934-9257 (fax) 
melissa@gillamsmithlaw.com 
 

 

 

 

 /s/ Aaron R. Fahrenkrog    
 Aaron R. Fahrenkrog 
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EXHIBIT E
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The chart below identifies where each element of the asserted claims of U.S. Patent No. 8,403,219 (“’219 patent”) is found in 
the exemplary Samsung Galaxy S21 5G smartphone. iCashe contends that all Samsung smartphones made, used, tested, offered for 
sale, sold, or imported into the United States by Samsung, that share the features detailed below with reference to the Samsung Galaxy 
S21 5G smartphone, infringe at least claims 1-6 of the ’219 patent in the manner charted herein. Specifically, all Samsung 
smartphones that include an NFC controller, such as the NXP SN110U, another NXP NFC controller, a Samsung NFC controller, a 
Broadcom NFC controller, an STMicroelectronics NFC controller, or any other NFC controller capable of supporting “tap to” 
transactions, as applicable with respect to the charted claims, infringe as set forth below, including but not limited to the smartphones 
listed in Exhibit A. 

 
The Accused Products iCashe has been able to identify to date are listed in Exhibit A to iCashe’s Disclosure of Asserted Claims 

and Infringement Contentions (“Infringement Contentions”). The Accused Products are not limited to the listed devices, and iCashe 
reserves the right to identify additional devices based on information obtained in discovery, including but not limited to devices 
released after service of iCashe’s Infringement Contentions.  
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Claim Language Infringement Evidence 

1. An apparatus with a 
compatible interface in a mobile 
phone,  

The Samsung Galaxy S21 5G smartphone (“Galaxy S21”) contains an apparatus with a compatible 
interface in a mobile phone, the apparatus including at least a circuit board with a near field 
communication (“NFC”) chip coupled to an antenna.  
 
The Galaxy S21 is a mobile phone. 
 

 
 

https://www.samsung.com/us/smartphones/galaxy-s-series/certified-re-newed-
store/buy/?modelCode=SM5G991UZAAXAA. 
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Claim Language Infringement Evidence 

 
 
https://web.archive.org/web/20211111133651/https:/www.samsung.com/us/mobile/5g/. 
 
The Galaxy S21 contains an apparatus, including at least an NFC chip, i.e., an NXP SN110U V3 
NFC and Secure Element chip (“SN110U”) and its associated antenna, which provides near field 
communications functionality, enabling NFC payment transactions.  
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Claim Language Infringement Evidence 
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Claim Language Infringement Evidence 

 
 
https://www.emvco.com/wp-content/uploads/loa/MTA_LOA_SAEL_02859_24Nov20 
_SHORT.pdf (emphasis added). 
 

IPR2025-00642 Page 00016



Claim Language Infringement Evidence 

 
 

Teardown image from Samsung Galaxy S21 5G smartphone (emphasis added). 
 
The antenna is part of the NFC wireless charging coil component depicted below.  
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Claim Language Infringement Evidence 

 
 
Teardown image from Samsung Galaxy S21 5G smartphone (emphasis added). 
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Claim Language Infringement Evidence 

 
 

Teardown image from Samsung Galaxy S21 5G smartphone (emphasis added). 
 
Additionally, the Galaxy S21 contains a compatible interface for receiving the smartcard controller 
apparatus. As shown in the photos above, the compatible interface includes at least a circuit board 
configured to receive the smartcard controller apparatus. 
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Claim Language Infringement Evidence 

[1.a] the apparatus including 
smartcard circuitry accessible by 
the mobile phone, 

The Galaxy S21’s apparatus with a compatible interface in a mobile phone, which contains at least 
a circuit board with an NFC chip coupled to an antenna, includes smartcard circuitry accessible by 
the mobile phone.  
 
The SN110U chip contains smartcard circuitry that provides near-field communications 
functionality, enabling NFC payment transactions, as discussed in further detail below. The 
SN110U chip includes, inter alia, an embedded secure element and a near field communication 
function. 
 

 
 
https://www.nxp.com/company/blog/imagine-never-having-to-change-a-sim-again:BL-NEVER-
CHANGE-SIM-AGAIN (emphasis added).  
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Claim Language Infringement Evidence 

 
 
NFC Forum Certification NXP SN110x. 
 
The NFC functionality of the SN110U chip in the Galaxy S21 can be used for, e.g., completing 
Samsung Pay transactions.  
 

IPR2025-00642 Page 00021



Claim Language Infringement Evidence 

 
 
Samsung Galaxy S21 5G, Galaxy S21+ 5G, Galaxy S21 Ultra 5G User Manual (2021) (“Galaxy 
S21 User Manual”) at 106-07.  
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Claim Language Infringement Evidence 

 
 
Galaxy S21 User Manual at 118. 
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Claim Language Infringement Evidence 

 
 
https://www.samsung.com/us/apps/samsung-wallet/. 
 

 
 
https://www.samsung.com/us/support/answer/ANS00080583/. 
 
Although NXP has not published certain information regarding the functionality or functional 
blocks of the SN110U chip, it has published block diagrams showing the components of SN1xx 
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Claim Language Infringement Evidence 

family devices, including the embedded NFC controller, the embedded secure element, and the 
system mailbox, as shown below. 
 

 
 
NXP SN100T – JCOP5.1 on SN100.C48 Secure Element Security Target Lite, Rev. 1.0 (Apr. 18, 
2019) (“NXP SN100T Secure Element Specification”) at 5. 
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Claim Language Infringement Evidence 

Although certain information regarding the functionality or functional blocks of the SN1xx family 
devices is not publicly available, NXP has published detailed information about the functionality 
and functional blocks of other NXP NFC chips, including the PN7150. The functionality of the 
PN7150 is described in the publicly available PN7150 High Performance NFC Controller with 
Integrated Firmware, Supporting All NFC Forum Modes, Product Data Sheet, Rev. 4.1 (Jan. 27, 
2023) (“PN7150 Data Sheet”). Additionally, a publicly available Antenna Design and Matching 
Guide published in 2019 describes functionality of the PN7150 in connection with Active Load 
Modulation (ALM) communication. Application Note AN11755, PN7150 Antenna Design and 
Matching Guide, Rev. 1.7 (July 10, 2019) (“PN7150 Antenna Design and Matching Guide”).  
 
On information and belief and as detailed below, the NXP PN7150 chip—as described in the 
publications cited herein—contains certain functional blocks and interfaces that are similar to some 
of the relevant functional blocks and interfaces of the NXP SN110U chip and surrounding circuitry 
in the Galaxy S21.  
 
As discussed below, each of the SN110U and the PN7150 NFC controllers operate at 13.56 MHz 
and supports Type A and Type B communications under the ISO/IEC 14443 standard. 
 
The SN110U chip operates at 13.56 MHz and supports Type A and Type B communications under 
the ISO/IEC 14443 standard. 
 
The SN110U chip supports RF communication at 13.56 MHz, as shown below.  
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Claim Language Infringement Evidence 

 
 
FCC NFC Test Report for Samsung Galaxy S21 Smartphone at 1 (emphasis added).  
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Claim Language Infringement Evidence 

 
 
FCC NFC Test Report for Samsung Galaxy S21 Smartphone at 23 (emphasis added).  
 
The NXP SN100T Secure Element Specification confirms that the embedded NFC controller of the 
SN110U supports Type A and Type B communications. 
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Claim Language Infringement Evidence 

 
 
NXP SN100T Secure Element Specification at 5 (emphasis added). 
 
The EMVCo certification of the Galaxy S21 as an EMV Contactless Level 1 Mobile Product 
indicates that the Galaxy S21 supports Type A and Type B communications under the ISO/IEC 
14443 standard. 
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Claim Language Infringement Evidence 

 

 
 
https://www.emvco.com/wp-content/uploads/loa/MTA_LOA_SAEL_02859_24Nov20 
_SHORT.pdf (emphasis added). 
 
Like the SN110U, the PN7150 is a highly integrated NFC transceiver IC for contactless 
communication at 13.56 MHz that supports various ISO/IEC 14443 modes.  
 

 
 
PN7150 Antenna Design and Matching Guide at 3. 
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Claim Language Infringement Evidence 

 
 
PN7150 Data Sheet at 2. 
 
Like the SN110U, the PN7150 is designed to be connected to an external coil antenna.  
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Claim Language Infringement Evidence 

 
 
PN7150 Antenna Design and Matching Guide at 3.  
 
Given the similarities and common functionalities across the SN110U and the PN7150, and in the 
absence of publicly available information regarding the SN110U, detailed technical information 
regarding the PN7150 is set forth below for illustrative purposes and relied upon herein to 
demonstrate relevant functionality of the SN110U and surrounding circuitry. 
 
NXP provides block diagrams for the PN7150. Certain functional blocks of the PN7150 are 
demonstrative of some functional blocks of the SN110U chip for the reasons discussed above. 
Notably, as shown in the block diagram below, the PN7150 contains smartcard circuitry, including 
at least a Contactless Interface Unit (CIU). The functionality found in the CIU is relevant for 
reasons discussed below. 
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Claim Language Infringement Evidence 

 
 
PN7150 Data Sheet at 10 (emphasis added).  
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Claim Language Infringement Evidence 

On information and belief, the SN110U chip contains circuitry and functional blocks within the 
embedded NFC controller that correspond to certain circuitry and functional blocks within the CIU 
of the PN7150.  
 
The SN110U chip is accessible by the Galaxy S21. The Galaxy S21 accesses the SN110U chip, for 
example, to complete payment transactions using Samsung Pay, as discussed above and as 
discussed below regarding limitation 1.b. 

[1.b] the smartcard circuitry 
including a point-of-sale 
interface to communicate with a 
point-of-sale terminal, 

The smartcard circuitry in the SN110U chip of the Galaxy S21 and associated antenna includes a 
point-of-sale interface to communicate with a point-of-sale terminal.  
 
As discussed above regarding limitation 1.a, like the PN7150, the SN110U chip contains an 
embedded NFC controller and associated blocks and functionality for communicating with a point-
of-sale terminal via NFC protocols.  
 
The circuitry of the SN110U, including the embedded NFC controller and its functional blocks and 
circuitry, as well as the embedded secure element, has smartcard circuitry that performs various 
signal amplification and load modulation functions that provide for communication with a point-of-
sale terminal.  
 
As evidenced by the Galaxy S21’s NFC-based Samsung Pay functionality, for example, the 
smartcard circuitry includes (1) a functional block to amplify the signal received from the NFC 
reader via the Galaxy S21’s antenna, and (2) a functional block (i.e., the load modulation circuit) 
for actively transmitting modulated data to the NFC reader for conducting the transaction.  
 
Amplifier: An NFC payment transaction can be completed by placing the Galaxy S21 (and 
specifically its antenna) “within four centimeters” of an NFC payment terminal. This distance 
indicates that the received signal is necessarily amplified, as further discussed below.  
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Claim Language Infringement Evidence 

 
 
Galaxy S21 User Manual at 118 (emphasis added). 
 
As discussed above as to limitation 1.a, the NXP SN110U chip and surrounding circuitry operates 
in substantially the same manner in relevant part as the PN7150 and its surrounding circuitry. On 
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Claim Language Infringement Evidence 

information and belief, the NXP SN110U chip and surrounding circuitry include a baseband 
amplifier that operates to amplify received antenna signals as described below.  
 
The PN7150 Antenna Design and Matching Guide describes the manner in which the PN7150 
amplifies a received signal.  
 
As shown below, the PN7150 Antenna Design and Matching Guide depicts the receive (Rx) path 
between the antenna, the matching circuitry, and the NFC chip itself.  
 

 
 

PN7150 Antenna Design and Matching Guide at 22. 
 
The Rx path is received at Rx pins (RXN and RXP), as shown below with respect to the PN7150.  
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Claim Language Infringement Evidence 

 
 
PN7150 Data Sheet at 11 (emphasis added). 
 
The PN7150 Antenna Design and Matching Guide describes setting an amplification level of a 
baseband amplifier (i.e., RX_GAIN) of the NFC chip to amplify a received Rx signal. 
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Claim Language Infringement Evidence 

 
 
PN7150 Antenna Design and Matching Guide at 62. 
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Claim Language Infringement Evidence 

 
 

PN7150 Antenna Design and Matching Guide at 63. 
 
Although certain information regarding the functional blocks and circuitry of the baseband 
amplifier in the SN110U and PN7150 is not publicly available, NXP also has published detailed 
information about the functional blocks and circuitry of other NXP NFC chips, including the 
PN5180. The PN5180 is a highly integrated high performance full NFC Forum-compliant frontend 
IC for contactless communication at 13.56 MHz. Functionality of the PN5180 is described in the 
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Claim Language Infringement Evidence 

publicly available PN5180 A0xx/C1/C2 High-Performance Multi-Protocol Full NFC Frontend, 
Supporting all NFC Forum Modes, Rev. 3.6 (May 7, 2018) (“PN5180 Data Sheet”).  
 

 
 
PN5180 Data Sheet at 2. 
 

 
 
PN5180 Data Sheet at 2. 
 
The PN5180 Data Sheet provides additional detail regarding amplifier circuitry within NXP NFC 
chips like the PN5180, PN7150, and SN110U. Like the PN7150, the PN5180 also has Rx pins for 
receiving an antenna signal along an Rx path. The antenna signal is received at a Receiver block, 
shown below.  
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Claim Language Infringement Evidence 

 

 
 
PN5180 Data Sheet at 11 (emphasis added). 
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The Receiver block includes baseband amplifiers (BBAs) to adjust the analog gain (i.e., the 
RX_GAIN) of the I-channel and Q-channel. The Receiver block diagram is shown below. 
 

 
 
PN5180 Data Sheet at 82 (emphasis added). 
 
On information and belief, the baseband amplifier of the PN7150, as well as the amplifier circuitry 
of the SN110U, is substantially similar in relevant part to amplifier circuitry described with respect 
to the PN5180. iCashe has not received any discovery regarding the operation of the SN110U chip. 
iCashe reserves the right to modify its contentions based on non-public information learned through 
discovery, including, inter alia, any differences in functionality across the SN110U, the PN7150, 
and the PN5180. 
 
As further described with respect to the PN5180, the amplifier circuitry provides the amplified 
signal to the smartcard controller via I-channel and Q-channel analog-to-digital converters (ADCs).  
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PN5180 Data Sheet at 81.  
 
The PN7150 also contains an ADC, which receives the amplified signal and provides it to the 
smartcard controller, as shown below.  
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PN7150 Data Sheet at 10 (emphasis added).  
 
On information and belief, the NXP SN110U chip contains functional blocks and circuitry within 
the embedded NFC controller that correspond to the amplifier(s) and ADC(s) shown and described 
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with respect to the PN5180 and PN7150. iCashe has not received any discovery regarding the 
operation of the SN110U chip. iCashe reserves the right to modify its contentions based on non-
public information learned through discovery, including, inter alia, any differences in functionality 
across the SN110U, the PN7150, and the PN5180. 
 
Load Modulation Circuitry: The smartcard circuitry also includes load modulation circuitry, 
specifically active load modulation circuitry. Many NXP NFC chips, including the SN110U, 
contain load modulation circuitry for active load modulation. In a paper published in 2012, the 
authors explain the benefits of active load modulation in NFC chips for use in mobile phones. 
Gebhart, Michael, et al., Active Load Modulation for Contactless Near-Field Communication, IEEE 
2012 International Conference on RFID-Technologies and Applications (RFID-TA). The authors 
describe a test in which an NXP NFC chip (PN547) was operated to communicate with an NFC 
reader using each of active load modulation (ALM) and passive load modulation (PLM). As shown 
below, with ALM, the PN547 was capable of communicating with the NFC reader at significantly 
greater distances. The test shows that passive load modulation limited the communication distance 
between the chip and reader to less than 3cm, while ALM allowed for greater distances between the 
chip and reader.  
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Gebhart, Michael, et al., Active Load Modulation for Contactless Near-Field Communication, IEEE 
2012 International Conference on RFID-Technologies and Applications (RFID-TA) at 5. 
 
Due to the demonstrated benefit of active load modulation, many NXP NFC chips contain ALM 
circuitry and functionality. For example, as shown below with respect to the PN7150 chip, the NXP 
SN110U chip and surrounding circuitry was designed for ALM. As further discussed below, testing 
indicates that the Galaxy S21 utilizes this ALM functionality.  
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PN7150 Antenna Design and Matching Guide at 4. 
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PN7150 Antenna Design and Matching Guide at 5.  
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PN7150 Antenna Design and Matching Guide at 5. 
 
As shown below, the PN7150 circuitry produces a modulation signal that is driven to the antenna 
via TX1 and/or TX2.  
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PN7150 Antenna Design and Matching Guide at 6. 
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PN7150 Antenna Design and Matching Guide at 6. 
 
The ALM produces upper and lower sidebands with respect to the 13.56 MHz signal. 
 

 
 
PN7150 Antenna Design and Matching Guide at 7. 
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The PN7150 CIU contains both a transmitter control block, TxCtrl, and a driver block/circuits, 
which perform active load modulation for communication to a point-of-sale terminal. 
 

 
 
PN7150 Data Sheet at 10 (emphasis added).  
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The PN5180 Data Sheet provides additional detail regarding transmitter circuitry within NXP NFC 
chips like the PN5180, PN7150, and SN110U. Like the PN7150, the PN5180 also has Tx pins for 
driving an antenna signal along a Tx path to the NFC reader. iCashe has not received any discovery 
regarding the operation of the SN110U chip. iCashe reserves the right to modify its contentions 
based on non-public information learned through discovery, including, inter alia, any differences in 
functionality across the SN110U, the PN7150, and the PN5180. 
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PN5180 Data Sheet at 11 (emphasis added).  
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PN5180 Data Sheet at 70. 
 
On information and belief, the NXP SN110U chip contains functional blocks and circuitry that are 
configured and operate in substantially the same manner in relevant part.1 

1 Again, iCashe has not received any discovery regarding the operation of the SN110U chip and thus uses the PN5180 throughout this 
chart for the limited purpose of illustrating the likely presence of similar, corresponding circuitry in the SN110U chip. On information 
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The EMVCo certification of the Galaxy S21 as an EMV Contactless Level 1 Mobile Product 
indicates that the Galaxy S21 has active load modulation circuitry compliant with the requirements 
of the EMV Level 1 Specifications for Payment Systems. The EMVCo Certification further 
indicates that the Galaxy S21 supports Type A and Type B communications under the ISO/IEC 
14443 standard.  
 

and belief, similar circuitry (and additional circuitry) is present in the SN110U chip. To the extent the cited circuitry of the PN5180 
includes passive circuitry components or to the extent the PN5180 does not support active load modulation in certain operating modes, 
iCashe does not contend that such passive circuitry, alone, satisfies the relevant limitations of the asserted claims. 
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https://www.emvco.com/wp-content/uploads/loa/MTA_LOA_SAEL_02859_24Nov20 
_SHORT.pdf (emphasis added). 
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The EMV Level 1, Contactless Interface Specification, Version 3.0 (“EMV Level 1 Specification”) 
confirms that compliant devices, including the Galaxy S21, use load modulation for both Type A 
and Type B communications.  
 

 
 

EMV Level 1 Specification at 24. 
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EMV Level 1 Specification at 56. 
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EMV Level 1 Specification at 57. 
 
The ISO/IEC 14443-2:2020(E) Standard (“ISO/IEC 14443-2:2020(E)”) further confirms that 
compliant devices, including the Galaxy S21, use load modulation for both Type A and Type B 
communications. 
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ISO/IEC 14443-2:2020(E) at 8. 
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ISO/IEC 14443-2:2020(E) at 8-9. 
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Testing of the Galaxy S21 confirms that the SN110U chip of the Galaxy S21 includes a point-of-
sale interface to communicate with a point-of-sale terminal, as well as the presence of the smartcard 
circuitry discussed above, including RF amplifier circuitry and load modulation circuitry. As shown 
below in Figure 1, which displays the RF signal analysis during an ongoing transaction with an 
NFC reader, the Galaxy S21 emits two actively modulated sideband spikes plus the carrier 
frequency (13.56 MHz). This confirms the presence of the load modulation circuitry discussed 
above.  
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Figure 2 below displays the RF signal analysis of the Galaxy S21 with the Samsung Pay application 
enabled but with no NFC reader present. Like Figure 1, the figure shows the frequency spectrum 
enabled by the smartcard circuitry circuit consists of two actively modulated spikes (at fc/64) plus 
the carrier frequency (13.56 MHz). Thus, Figure 2 demonstrates that the NFC transmission from 
the Galaxy S21 does not depend on coupling with the NFC reader and is therefore the product of an 
active load modulation circuit.  
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[1.c] wherein the point-of-sale 
interface receives power from the 
mobile phone. 

The point-of-sale interface of the Galaxy S21 receives power from the mobile phone. 
 
The Galaxy S21 battery, shown below, is a power source.  
 

 
 

Teardown image from Samsung Galaxy S21 5G smartphone (emphasis added). 
 
The point-of-sale interface in the SN110U chip receives power from the mobile phone. It is coupled 
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to the battery of the Galaxy S21 to receive power. 
 
Additionally, the NFC transmission from the Galaxy S21 does not depend on coupling with the 
NFC reader, indicating that the SN110U chip is powered.  
 
As shown below in Figure 1, which displays the RF signal analysis during an ongoing transaction 
with an NFC reader, the Galaxy S21 emits two actively modulated sideband spikes plus the carrier 
frequency (13.56 MHz). This confirms the presence of the load modulation circuitry discussed 
above.  
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Figure 2 below displays the RF signal analysis of the Galaxy S21 with the Samsung Pay application 
enabled but with no NFC reader present. Like Figure 1, the figure shows the frequency spectrum 
enabled by the smartcard circuitry consists of two actively modulated spikes (at fc/64) plus the 
carrier frequency (13.56 MHz). Thus, Figure 2 demonstrates that the NFC transmission from the 
Galaxy S21 does not depend on coupling with (or power from) the NFC reader and is therefore the 
product of an active load modulation circuit. The point-of-sale interface of the smartcard circuitry 
therefore receives power from the mobile phone. 
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2. The apparatus of claim 1 
wherein the point-of-sale 
interface comprises circuitry to 
produce at least one time-varying 
magnetic field. 

See claim 1, above. 
 
The Galaxy S21’s apparatus with a compatible interface in a mobile phone further includes wherein 
the point-of-sale interface comprises circuitry to produce at least one time-varying magnetic field.  
 
The Galaxy S21 contains an antenna used to transmit and receive NFC information and transaction 
sequences. The antenna is part of the NFC antenna and charging coil assembly component depicted 
below.  
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Teardown image from Samsung Galaxy S21 5G smartphone (emphasis added). 
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Teardown image from Samsung Galaxy S21 5G smartphone (emphasis added). 
 
The NFC antenna element produces a time-varying magnetic field, i.e., a 13.56 MHz alternating 
current. The signal transmitted over the antenna is modulated and driven by circuitry of the 
SN110U chip, as discussed above regarding claim 1, limitation 1.b. This modulation pattern is 
generated by actively driving a signal over then TX pin(s). 
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PN7150 Antenna Design and Matching Guide at 5.  
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PN7150 Antenna Design and Matching Guide at 5. 
 
As shown below, the PN7150 circuitry produces a modulation signal that is driven to the antenna 
via TX1 and/or TX2.  
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PN7150 Antenna Design and Matching Guide at 6. 
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PN7150 Antenna Design and Matching Guide at 6. 
 
The ALM produces upper and lower sidebands with respect to the 13.56 MHz signal. 
 

 
 
PN7150 Antenna Design and Matching Guide at 7. 
 

IPR2025-00642 Page 00076



Claim Language Infringement Evidence 

Together, the NFC antenna element and the SN110U chip allow the Galaxy S21 to communicate 
with a point-of-sale terminal using a time-varying magnetic field. 
 
Testing of the Galaxy S21 confirms that the SN110U chip of the Galaxy S21 includes circuitry to 
produce at least one time-varying magnetic field. As shown below in Figure 1, which displays the 
RF signal analysis during an ongoing transaction with an NFC reader, the Galaxy S21 emits two 
actively modulated sideband spikes plus the carrier frequency (13.56 MHz). This confirms the 
presence of the load modulation circuitry discussed above.  
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Figure 2 below displays the RF signal analysis of the Galaxy S21 with the Samsung Pay application 
enabled but with no NFC reader present. Like Figure 1, the figure shows the frequency spectrum 
enabled by the smartcard circuitry consists of two actively modulated spikes (at fc/64) plus the 
carrier frequency (13.56 MHz). Thus, Figure 2 demonstrates that the NFC transmission from the 
Galaxy S21 does not depend on coupling with the NFC reader and is therefore the product of an 
active load modulation circuit.  
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3. The apparatus of claim 2 
further comprising memory 
accessible by the mobile phone. 

See claim 2, above. 
 
The Galaxy S21’s apparatus with a compatible interface in a mobile phone further includes 
memory accessible by the mobile phone. 
 
The Galaxy S21 includes as internal memory storage as well as random access memory (RAM).  
 

 
 
https://www.samsung.com/us/business/support/owners/product/galaxy-s21-5g-unlocked/. 
 
For example, the Galaxy S21 includes LPDDR5 memory such as the Samsung K3LK7K70BM-
BGCP chip, as shown below. 
 

IPR2025-00642 Page 00079



Claim Language Infringement Evidence 

 
 

Teardown image from Samsung Galaxy S21 smartphone (emphasis added). 
 
Additionally, the Galaxy S21 includes an application processor, i.e., an octa-core processor. 
 

 
 
https://www.samsung.com/us/business/support/owners/product/galaxy-s21-5g-unlocked/. 
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For example, the Galaxy S21 includes a Qualcomm SM8350 Octa-Core Snapdragon 888 
application processor. See https://www.qualcomm.com/snapdragon/device-finder/samsung-galaxy-
s21-5g. In addition to the discrete LPDDR5 memory chip, the Snapdragon 888 processor 
necessarily contains on-chip memory stores (e.g., cache, register banks, etc.).  
 
The application processor and LPDDR5 memory are configured in a stacked arrangement with the 
LPDDR5 memory attached to the top surface of the application processor. In the image below, the 
location of the processor (beneath the memory chip) is designated by a dashed yellow line. 
 

 
 

Teardown image from Samsung Galaxy S21 smartphone (emphasis added). 
 
Both the LPDDR5 memory chip and the application processor are accessible by the Galaxy S21. 
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4. The apparatus of claim 1 
wherein the point-of-sale 
interface includes circuitry 
compatible with a hybrid 
smartcard reader. 

See claim 1, above. 
 
The Galaxy S21’s apparatus with a compatible interface in a mobile phone further includes 
circuitry compatible with a hybrid smartcard reader. 
 
As discussed with respect to claim 1, the circuitry of the SN110U, including the embedded NFC 
controller and its functional blocks and circuitry, as well as the embedded secure element, has 
smartcard circuitry that performs various signal amplification and load modulation functions that 
provide for a point-of-sale interface for communicating with a point-of-sale terminal.  
 
An NFC payment transaction can be completed by placing the Galaxy S21 “within four 
centimeters” of a point-of-sale terminal.  
 

IPR2025-00642 Page 00082



Claim Language Infringement Evidence 

 
 
Galaxy S21 User Manual at 118 (emphasis added). 
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The Galaxy 21 may be used to complete payment transactions through a variety of point-of-sale 
terminals, including hybrid smartcard readers that are capable of interfacing with magnetic stripe 
cards and smart cards, as shown below. 
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https://www.samsung.com/us/support/troubleshooting/TSG01201426/ (emphasis added). 
 

 
 
https://www.samsung.com/us/support/answer/ANS00080583/. 
 

5. The apparatus of claim 1 
further comprising a memory 
accessible by the mobile phone. 

See claim 1, above. 
 
The Galaxy S21’s apparatus with a compatible interface in a mobile phone further includes 
memory accessible by the mobile phone. See claim 3, above. 
 

6. The apparatus of claim 1 
further including software to be 
installed on the mobile phone. 

See claim 1, above. 
 
The Galaxy S21’s apparatus with a compatible interface in a mobile phone further includes 
software to be installed on the mobile phone. 
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Samsung Pay is an application (also referred to as an “app”) through which a user may access NFC 
functionality of the Galaxy S21 to complete a payment transaction. As indicated below, the 
Samsung Pay application software may be “preloaded” or “downloaded over-the-air” to the Galaxy 
S21. The Samsung Pay app is software to be installed on the mobile phone. 
 

 
 
Galaxy S21 User Manual at 70 (emphasis added). 
 

 
 
https://www.samsung.com/us/support/answer/ANS00045081/ 
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Further, the Android operating system of the Galaxy S21 is software to be installed on the phone.  
 

 
 
https://www.samsung.com/us/business/support/owners/product/galaxy-s21-5g-verizon/. 
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