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CARD READER HAVING DISCRIMINATOR CONTACT 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of U.S. Patent Application No. 14/549,338, 

5 entitled "CARD READER HAVING DISCRIMINATOR CONTACT", filed on 20 November 

2014; which is hereby expressly incorporated herein by reference in its entirety.  

BACKGROUND 

[0002] Consumers can interact with merchants to conduct various financial payment 

transactions. For example, a consumer can conduct a transaction with a merchant at a point

10 of-sale system using cash, a transaction card, or other transaction instrument. Conventional 

systems can include expensive and bulky financial transaction electronics, as may include a 

card reader for payment cards (e.g., debit or credit cards), a cash drawer, monitors, 

keyboards, and various other electronic devices. Oftentimes, however, this equipment can be 

costly and large, requiring additional space and resources. Further, in retail stores where 

15 space is limited, a merchant may not require all components that come with conventional 

point-of-sale system or at least may find it desirable to piece together a modular or mobile 

system to streamline the checkout experience. Further still, merchants may find approaches to 

conducting a financial transaction using conventional systems burdensome, where during a 

transaction, if a customer pays by credit card, the merchant has to enter a transaction amount 

20 and the merchant or the customer has to swipe the credit card in the card reader. Further, 

many transactions require that the customer sign a physical receipt, electronically approve a 

transaction, e.g., by pressing an approve button on a user interface, electronically sign for the 

transaction, e.g., with a stylus or finger on an electronic signature capture device with a touch 

sensitive pad, or enter an authorizing personal identification number (PIN), many of which 

25 techniques require additional financial transaction electronics and time. Some point-of-sale 

systems require multiple types of card readers and/or complex and bulky card-reading 

equipment in order to accept multiple types of payment cards.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0003] In order to describe the manner in which features of the disclosure can be 

30 obtained, a more particular description of the principles will be rendered by reference to 

specific embodiments thereof which are illustrated in the appended drawings. Understanding 

that these drawings depict only exemplary embodiments of the disclosure and are not 
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therefore to be considered to be limiting of its scope, the principles herein are described and 

explained with additional specificity and detail through the use of the accompanying 

drawings in which: 

[0004] FIG. 1 illustrates an example block diagram of a payment terminal configured to 

5 receive both magnetic stripe-type cards and IC chip-type cards, and having a discriminator 

contact, in accordance with various embodiments; 

[0005] FIG. 2A illustrates an example schematic diagram of a card reader configured to 

receive both magnetic stripe-type cards and IC chip-type cards, the card reader having a 

discriminator contact in accordance with an embodiment; 

10 [0006] FIG. 2B illustrates an example schematic diagram of the electrical contact and 

solenoid-actuated stopper, in accordance with an embodiment 

[0007] FIG. 3A illustrates an example partial cut-out view of an IC chip-type card, 

showing an internal IC chip and an external metal contact pad of the chip-type card, in 

accordance with an embodiment; 

15 [0008] FIG. 3B illustrates an example cross-sectional side view of a card reader 

configured to receive both magnetic stripe-type cards and IC chip-type cards, the card reader 

having front located discriminator contacts in accordance with an embodiment; 

[0009] FIG. 3C illustrates an example cross-sectional side view of a card reader 

configured to receive both magnetic stripe-type cards and IC chip-type cards, the card reader 

20 having back located discriminator contacts in accordance with an embodiment.  

[0010] FIG. 4 illustrates an example process for conducting a financial payment 

transaction in accordance with various embodiments; 

[0011] FIG. 5 illustrates an example environment for conducting a financial payment 

transaction in accordance with an embodiment; and 

25 [0012] FIG. 6 illustrates an example environment for implementing a merchant payment 

system.  

DETAILED DESCRIPTION 

[0013] Systems and methods in accordance with various embodiments of the present 

disclosure overcome one or more of the above-referenced and other deficiencies in 

30 conventional approaches to conducting financial transactions. In particular, in accordance 

with various embodiments, approaches provide for a point-of-sale system that facilitates the 

transfer of funds between entities (e.g., customers and merchants).  
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[0014] For example, in accordance with various embodiments, a card reader is used in 

performing at least part of a payment transaction at a point-of-sale system. The card reader is 

configured to receive both magnetic stripe cards and IC chip-type cards. The card reader can 

be a slot on a consumer terminal. The slot can be part of a standalone card reader accessory 

5 in some embodiments, or directly integrated into a portable computing device that is part of 

the point-of-sale system. For example, the slot can be an internal component of a personal 

computing device (e.g., a mobile phone, a tablet computer, etc.) that is used in a payment 

transaction by inserting payment cards into the slot. The card reader can be a separate 

component independent of the portable computing device in some embodiments.  

10 [0015] One aspect of point of sale systems that accept both IC chip-type cards and 

magnetic stripe-type cards is that such systems must present different graphical user interface 

features to a payer (e.g., customer) utilizing an IC chip than to a payer utilizing a magnetic 

stripe. A point of sale system must first recognize the type of card being used, and then 

present the user interface, but such steps provide a delay in completing a transaction. Every 

15 delay is important, especially for high volume payees (e.g., merchants).  

[0016] The card reader of the present technology includes at least one discriminator 

contact configured to determine the type of card being provided to the card reader. In this 

manner, the discriminator contact can identify the card type for early card-type detection so 

that, for example, the appropriate interface can be provided to the customer, meaning that, for 

20 example, a PIN-entry display is provided for a chip-type card, while a signature-entry display 

is provided for a swipe-type card. The discriminator contact can also be in communication 

with a solenoid-actuated stopper that is provided in the card reader to locate the payment card 

at a desired position within the card reader. For example, the stopper can prevent the chip

type cards from full insertion into the card reader, while allowing magnetic stripe-type cards 

25 to be fully inserted, thus providing feedback to a cardholder that the desired payment 

mechanism (the IC chip) is being used, and further giving a cardholder peace of mind that an 

imprint (digital or physical) of the card isn't being taken inappropriately. The discriminator 

contact can further be used to differentiate a non-working chip-type card from a magnetic 

stripe-type card so that, for example, an interface can be provided to the user that the chip

30 type card is not working if that is the case.  

[0017] Advantageously, such a card reader provides for reading both magnetic stripe-type 

cards and IC chip-type cards. Further, additional functionalities can be provided based upon 

the type of card detected by the discriminator contact, such as providing a user interface to 
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the user that is specific to the type of card that has been detected. More particularly, a chip

type interface is provided for detected chip-type cards and a magnetic stripe-type interface is 

provided for detected magnetic stripe-type cards. The card reader further can differentiate a 

magnetic stripe-type card from a non-working chip-type card via the discriminator contact.  

5 The presence of the chip-type card is determined when the discriminator contact forms a 

complete circuit (in some embodiments, the circuit is completed only momentarily) by 

conducting across the metal contact pad of the ship-type card. Thus, a card having an IC chip 

that does not work registers as a chip-type card.  

[0018] Other advantages, variations, and functions are described and suggested below as 

10 may be provided in accordance with the various embodiments. FIG. 1 illustrates an example 

block diagram of a payment terminal used as part of a point-of-sale system that conducts 

transactions during the sale of a product, a good or a service. In this example, a transaction is 

conducted at a payment terminal using a payment card, e.g., a credit card, a magnetic stripe

type card, or an IC chip-type card. It should be noted that although the user is shown 

15 conducting a transaction using a payment card, in various embodiments, transactions can be 

conducted through a card-less payment account that is linked to the payment card. Other 

transactions include person-to-person, account-to-account, electronic cash, among others.  

These payment instruments are usually associated with an established consumer account. It 

should be further noted that although a credit card is shown to conduct transactions, 

20 approaches described herein apply to other types of financial payment instruments including, 

for example, debit cards, and card-less payment accounts. As described, in conventional 

point-of-sale systems, the equipment used can be costly and large, requiring additional space 

and resources. Further, in retail stores where space is limited, a merchant may not require all 

components that come with a conventional point-of-sale system or at least may find it 

25 desirable to piece together a modular or mobile system to streamline the checkout experience.  

Further still, in some embodiments, the computing device may only be capable of supporting 

a single peripheral device due to the device only having one physical interface, such as is the 

situation with many mobile phones and/or table computers. Accordingly, in accordance with 

various embodiments, approaches provide for a point-of-sale system that includes a payment 

30 terminal with a card reader having at least one discriminator contact to facilitate a financial 

payment transaction between entities (e.g., customers and merchants). The discriminator 

contact is configured to determine the type of card inserted into the card reader to properly 
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present interfaces to the merchant and/or the consumer and perform other transactions 

associated with the sale of the product, good or service.  

[0019] FIG. 1 illustrates the payment terminal 100 includes a processor 110 having RAM 

memory 112 for storage of data and flash ROM 114 for use in processing data. The 

5 processor is operatively connected to a display 116 for displaying information and graphical 

user interface (GUI) displays to the consumer at the payment terminal 100 and other 

information to the consumer. A card reader 120 is included in the payment terminal 100 and 

includes a magnetic head reader 122 coupled to a magnetic stripe reading block 124. An 

EMV contact block 126 can also be included in the card reader 120 and is coupled to an 

10 EMV reader 128 for reading and processing data that it provides to the processor 110. The 

card reader 120 also includes an EMV contactless antenna 130, coupled to a contactless EMV 

reader 132 for receiving and processing data from the antenna. The contactless antenna can 

also be used for near-field communication (NFC) and other low-power communication 

channels. A stopper 134 is included in the card reader 120 which is actuated by the solenoid 

15 136 via the signal it receives from the processor 110. The card reader 120 also includes a 

discriminator contact 138 coupled to a controller 140 configured to take the electrical signal 

from the discriminator contact and provide the signal to the processor 110. In some 

embodiments, the controller 140 can be directly coupled to solenoid 136 to provide a signal 

to actuate stopper 134 when a chip-type card is inserted in the card reader. The signal from 

20 the discriminator contact is used to determine when an IC chip-type card is present in the card 

reader. The discriminator contact conducts across the surface of a metal pad of the chip-type 

card to determine when a chip-type card is inserted in the card reader. The signal provided 

by the discriminator contact can thus be used by the controller to provide an appropriate GUI 

display to the consumer based upon the type of card used in the payment transaction. More 

25 specifically, a magnetic stripe-type specific GUI is provided when a magnetic stripe-type 

card is inserted in the card reader and an IC chip-type card is provided when an IC chip-type 

card is inserted in the card reader. Note that the magnetic head reader 122, EMV contact 

block 126, EMV contactless antenna 130, stopper 134 and discriminator contact 138 are all 

shown as disposed within a single card reader which, for example, can comprise single slot 

30 on the payment terminal. In some embodiments, each payment reader can comprise a 

separate reader or reading position on the payment terminal, which can be appropriately 

distributed and/or dispersed throughout the payment terminal and/or on various surfaces 

thereof.  

5
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[0020] FIG. 2A illustrates an example schematic diagram of a card reader configured to 

receive both magnetic stripe-type cards and IC chip-type cards, the card reader having at least 

one detector contact in accordance with an embodiment. The card reader, for example, can 

be the card reader 120 of FIG. 1. With reference to FIG. 2A, the card reader 200, delimited 

5 by the solid outer line, is configured to receive both a magnetic stripe-type card 210, defined 

by the inner dotted line, and a chip-type card 220, defined by the inner dashed line. The 

magnetic stripe-type card is read by a magnetic stripe reader 230. In this embodiment the 

magnetic stripe reader 230 is located at a lower position within the card reader 200 so that the 

magnetic stripe-type card 210 is read when fully inserted within the card reader 200. Refer, 

10 for example, to FIG. 3B showing an example cross-sectional side view of a card reader 325 

with the magnetic read head 340 as being at a position on a first side 342 of the card reader.  

The chip-type card 220 is read by an EMV reader 232. Refer again to FIG. 3B showing the 

chip contact protrusions 334 as being on a second side 338 of the card reader.  

[0021] The card reader includes at least two discriminator contacts 234 that are 

15 configured to determine the type of card present in the card reader 200 before the card 

reaches a depth sufficient for reading of a chip of the chip-type card. The discriminator 

contacts 234 are coupled to a controller 240 that sends a signal to a solenoid 242 when a chip

type card is detected by the discriminator contacts 234. The discriminator contacts 234 

conduct across the surface of the metal pad of the IC chip card for a brief period of time as 

20 the chip card is inserted in the card reader and the metal pad passes by the discriminator 

contacts. The solenoid 242 is, in turn, coupled to a stopper 244 that is actuated by the signal 

received from the controller 240 to prevent a chip-type card from being fully inserted into the 

card reader 200. The discriminator contacts 234 are configured to detect a chip-type card by 

conducting across a metal pad (shown in FIG. 3A) of the chip-type card so that, when a 

25 circuit is complete (meaning, a metal pad has been detected), the controller 240 appropriately 

instructs the solenoid 242 to actuate the stopper 244. The signal from the controller 240 can 

also be used in accordance with the teachings herein to provide the appropriate user interface 

to the consumer, depending upon the particular payment card that is inserted in the card 

reader. The signal provided by the controller can also be used to provide an appropriate 

30 signal to indicate the payment card inserted in the card reader is a chip-type card. Thus, if the 

discriminator contacts detect a chip-type card, but the IC card reader is not able to read data 

off the IC chip, then the card can be identified as being a malfunctioning IC chip-type card.  

For example, if the card is not able to be read within a predetermined time period, then the 

6
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customer or merchant can be notified that there is a problem with the card. Although two 

discriminator contacts are shown, in some embodiments, a single discriminator contact can be 

utilized to detect a chip-type card through methods such as capacitive sensing in which a 

stored electric charge at the discriminator contact is used as a capacitive probe to detect the 

5 metal pad of the IC chip card.  

[0022] Reference is now made to FIG. 2B showing an example schematic diagram of 

discriminator contacts 250 and a solenoid 252 which actuates a stopper (not shown), in 

accordance with an embodiment. The discriminator contacts 250 are configured to conduct 

an electrical signal across the metal pad of an IC chip-type card (see, for example, metal pad 

10 320A of FIG. 3A). The signal passes through a controller, represented by a pair of diodes 

254 and 256, which send a signal to the solenoid 252 to actuate the stopper when an IC chip

type card is detected at the discriminator contacts 250.  

[0023] A computing device (e.g., a mobile phone, a tablet computer, etc.) can be 

provided as a separate device that is in communication with the payment terminal or as a 

15 device integrated into the payment terminal. The computing device can run a merchant 

application or other financial transaction software that can provide functionality to facilitate a 

point-of-sale such as by enabling payment transactions. For example, in accordance with 

various embodiments, the merchant application can be downloaded and installed on the 

computing device. The software can be configured to operate with a card reader, where an 

20 individual can complete a financial transaction by swiping a magnetic stripe card through the 

card reader connected to the computing device. In this example, the financial transaction can 

be any transaction that involves receiving or sending payment from one person to another.  

The magnetic stripe card can be, for example, a credit card, a debit card, or other types of 

payment authenticating pieces capable of carrying out the financial transaction. In accordance 

25 with various embodiments, the size of the card reader is miniaturized to be portable for 

connection with the computing device. The card reader is configured to reliably read data 

encoded in a magnetic stripe of the card with minimum error in a single swipe and provide a 

signal that corresponds to the data read to the computing device, which then decodes the 

incoming signal from the card reader and acts as a point-of-sale device to complete the 

30 financial transaction.  

[0024] In accordance with various embodiments, the financial transaction card reader 

device can include a housing having a slot for swiping a magnetic stripe of a financial 

transaction card to complete the financial transaction. A read head in the housing reads data 
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stored on the magnetic stripe and produces a signal indicative of data stored on the magnetic 

stripe. An output jack is adapted to be inserted into a microphone input associated with the 

computing device for providing the signal indicative of data stored on the magnetic stripe to 

the computing device, where the signal is then decoded in the computing device. In 

5 accordance with various embodiments, the card reader can be a device on an exterior surface 

of a portable computing device (e.g. mobile phone or tablet computer, etc.). The card reader 

can be a slot integrated within the portable computing device in some embodiments, and the 

card reader can be a separate component independent of the portable computing device in 

some embodiments.  

10 [0025] FIG. 3A illustrates an example partial cut-out view of an IC chip-type card, 

showing an internal IC chip and an external metal contact array of the chip-type card in 

partial cut-out view, in accordance with an embodiment. A chip-type card 300 generally has 

an IC chip 310 embedded within the chip that has secure information stored therein, such as a 

PIN (personal identification number). The chip is covered with a metal contact array 320 that 

15 has a number of individual contact pads 320A, 320B, 320C, 320D, 320E, 320F, 320G, and 

320H, each in contact with a different portion of the IC chip 310, depending upon the 

particular card manufacturer and/or design of the chip. The contact array 320 is generally 

formed from a plurality of individual metal pads and, accordingly, by conducting electricity 

across the surface of a single pad, it is possible to determine when an IC chip-type card is 

20 located within the card reader and differentiate from a magnetic stripe-type card which does 

not include such a metal pad. The discriminator contacts shown and described herein 

conduct electricity across the surface of the metal pad to determine when an IC chip-type 

card is present, and thus do not electrically interact with the IC chip buried deeper in the 

EMV card. This further allows for defective chip-type cards to be identified; when the metal 

25 pad is detected, yet the system is unable to communicate with the IC chip, this indicates the 

chip is defective.  

[0026] In one embodiment of the current invention illustrated in FIG. 3B, a card reader 

325 includes at least two discriminator contacts 330 on a second surface 338 that are located 

at the front of card reader 325 for early detection of the card type. There is also provided a 

30 stopper 332 that is solenoid-actuated via a signal received from the discriminator contacts 

330 in accordance with the disclosures herein. A plurality of IC chip reading protrusions 334 

are provided on an interior surface of the card reader 325 to contact all of pads 320A, 320B, 

320C, 320D, 320E, 320F, 320G, and 320H for reading data off the IC chip embedded within 

8
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an IC chip-type card. The stopper 332 is solenoid-actuated so that, when an IC chip-type 

card is detected, the card 344 is prevented from over-insertion within the card reader. The 

card reader 325 also includes a magnetic read head device 340 located on a first surface 342 

of the card reader 325 for reading the magnetic stripe off of magnetic stripe-type cards. The 

5 magnetic head reading device 340 is positioned such that the entire magnetic stripe of the 

payment card passes by the device 340 to ensure the full magnetic stripe is read.  

[0027] In another embodiment of the current invention shown in FIG. 3C, a card reader 

325 includes at least one discriminator contact 331 located toward the back of card reader 

325 and integrated with IC chip reading protrusions 335. The discriminator contact 331 is 

10 located adjacent to one of the plurality of IC chip reading protrusions 335 and, in certain 

embodiments, works in conjunction with said one IC chip reading protrusion to detect the 

card type in accordance with the disclosures herein. In other embodiments, two or more 

discriminator contacts can be integrated with the IC chip reading protrusions 335 to detect the 

card type without the use of the IC chip reading protrusions. There is also provided a stopper 

15 332 that is solenoid-actuated via a signal received from the discriminator contacts 330 when a 

chip type card is detected. A plurality of IC chip reading protrusions 335 are provided on an 

interior surface of the card reader 325 to contact all of pads 320A, 320B, 320C, 320D, 320E, 

320F, 320G, and 320H for reading data off the IC chip embedded within an IC chip-type 

card. The stopper 332 is solenoid-actuated so that, when an IC chip-type card is detected, the 

20 card 344 is prevented from over-insertion within the card reader. The card reader 325 also 

includes a magnetic read head device 340 located on a first surface 342 of the card reader 325 

for reading the magnetic stripe off of magnetic stripe-type cards. The magnetic head reading 

device 340 is positioned such that the entire magnetic stripe of the payment card passes by 

the device 340 to ensure the full magnetic stripe is read.  

25 [0028] FIG. 4 illustrates an example process for conducting a financial payment 

transaction in accordance with various embodiments. A payment card is received in the card 

reader 410. The signal at the discriminator contact (for example, discriminator contact 234 in 

FIG. 2A) is used to determine if a circuit is completed. If the circuit is completed 412, an IC 

chip-type card is detected 414. The IC chip-type card reader is activated at 416 to read the 

30 chip-type card. The stopper 418 can optionally be activated to properly locate the chip-type 

card within the card reader. The payment information 420 is acquired and then sent to a 

payment system 422. If the circuit is not completed when the card is inserted 412, a magnetic 

stripe-type card is detected 424. The magnetic stripe is read 426 and payment information is 

9
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acquired 428. The payment information is then sent to a payment system 422 for verification 

and/or denial of the payment transaction.  

[0029] Having now described various example embodiments of the point-of-sale system 

used in a point-of-sale transaction, some example environments for conducting a financial 

5 transaction at a point-of-sale system will now be described. Other environments and 

applications of the point-of-sale system should be apparent to those ordinarily skilled in the 

art.  

[0030] FIG. 5 illustrates an example environment for conducting a financial transaction 

at a point-of-sale system in accordance with various embodiments. In this example, the 

10 example environment 500 includes a merchant payment system 502 for processing 

transactions between a customer and a merchant. The merchant payment system includes, for 

example, a data processing server 504 and a payment server 506. The data processing server 

can be implemented as computer programs on one or more computers in one or more 

locations, in which the systems, components, and techniques described below can be 

15 implemented. The operation of the payment server is described below in reference to FIG. 6.  

The example environment also includes computing devices, e.g., transaction registers or other 

point-of-sale systems, corresponding to the merchant 510 and 511.  

[0031] As described, the point-of-sale systems 510 and 511 can include the hub (e.g., hub 

204) and computing device, where the computing device can be coupled to or in 

20 communication with the merchant payment system through a data communication network 

508, e.g., the Internet. These devices each generally include a memory, e.g., a random access 

memory (RAM), for storing instructions and data, and a processor for executing stored 

instructions. The devices and can each include one or more components, e.g., software or 

hardware, that are operable to send and receive requests, messages, or other types of 

25 information over the network. Some examples of computing devices include personal 

computers, cellular phones, handheld messaging devices, laptop computers, personal data 

assistants, tablet devices, and the like.  

[0032] The network 508 can include any appropriate network, including an intranet, the 

Internet, a cellular network, a local area network, a wide area network, or any other such 

30 network, or combination thereof. Components used for such a system can depend at least in 

part upon the type of network, the environment selected, or both. Protocols and components 

for communicating over such a network are well known and will not be discussed herein in 
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detail. The devices and the referral system can communicate over the network using wired or 

wireless connections, and combinations thereof.  

[0033] Each of the computing devices is configured to send to the merchant payment 

system respective financial data that corresponds to a financial transaction that was processed 

5 by the computing device. The financial data can include, for example, data stored in a 

financial payment card, e.g., Track 1 data, receipt email addresses, and information 

describing a card-less payment account. Other examples of financial data that can be captured 

includes purchase data, e.g., an itemized listing of purchases, card mix data, geolocation data 

indicating a geographic location of a particular transaction, online/offline card data, data 

10 describing the merchant, e.g., merchant category codes (MCCs), and any type of data that is 

received upon a customer's authentication into a social network.  

[0034] FIG. 6 illustrates an example of an environment 600 for implementing a payment 

service network. Although a mobile device environment is described for purposes of 

explanation, different environments may be used, e.g., a web-based environment, to 

15 implement various embodiments. The example environment includes a payment system 608, 

which can be implemented as computer programs on one or more computers in one or more 

locations, in which the systems, components, and techniques described below can be 

implemented. The example environment also includes a user device 602 and a merchant 

device 605.  

20 [0035] The user device and the merchant device can each be a computer coupled to the 

payment system through a data communication network 650, e.g., the Internet. The user 

device and the merchant device each generally include a memory, e.g., a random access 

memory (RAM), for storing instructions and data, and a processor for executing stored 

instructions. The user device and the merchant device can each include one or more 

25 components, e.g., software or hardware, that are configured to respectively determine a 

geographic location of the user device or the merchant device, using, for example, various 

geolocation techniques, e.g., a global positioning system (GPS). Further, the user device and 

the merchant device can each be any appropriate device operable to send and receive 

requests, messages, or other types of information over the network. Some examples of user 

30 devices include personal computers, cellular phones, handheld messaging devices, laptop 

computers, personal data assistants, tablet devices, and the like.  

[0036] The network can include any appropriate network, including an intranet, the 

Internet, a cellular network, a local area network, a wide area network, or any other such 
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network, or combination thereof. Components used for such a system can depend at least in 

part upon the type of network, the environment selected, or both. Protocols and components 

for communicating over such a network are well known and will not be discussed herein in 

detail. The payment system, the merchant device, and the user device can communicate over 

5 the network using wired or wireless connections, and combinations thereof.  

[0037] As used in this specification, a financial transaction is a transaction that is 

conducted between a customer and a merchant at a point-of-sale. When paying for a financial 

transaction, the customer can provide the merchant with cash, a check, or credit card for the 

amount that is due. The merchant can interact with a point-of-sale device, e.g., merchant 

10 device, to process the financial transaction. During financial transactions, the point-of-sale 

device can collect data describing the financial transaction, including, for example, the 

amount of payment received from customers.  

[0038] In some implementations, the payment system is configured to accept card-less 

payment transactions from customers, e.g., the customer. As used in this specification, a card

15 less payment transaction is a transaction conducted between the customer and a merchant at 

the point-of-sale during which a financial account of the customer is charged without the 

customer having to physically present a financial payment card to the merchant at the point

of-sale. That is, the merchant need not receive any details about the financial account, e.g., 

the credit card issuer or credit card number, for the transaction to be processed.  

20 [0039] Before conducting card-less payment transactions, the customer typically creates a 

user account with the payment system. The customer can create the user account, for 

example, by interacting with a user application that is configured to perform card-less 

payment transactions and that is running on the user device. When creating a user account 

with the payment system, the customer will provide information of the customer, data 

25 describing a financial account of the customer, e.g., credit card number, expiration date, and a 

billing address. This user information can be securely stored by the payment system, for 

example, in a user information database. To accept card-less payment transactions, the 

merchant typically creates a merchant account with the payment system by providing 

information describing the merchant including, for example, a merchant name, contact 

30 information, e.g., telephone numbers, the merchant's geographic location address, and one or 

more financial accounts to which funds collected from users will be deposited. This merchant 

information can be securely stored by the payment system, for example, in a merchant 

information database.  
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[0040] The payment system is configured to perform card-less payment transactions. The 

payment system can include one or more servers that are configured to securely perform 

electronic financial transactions, e.g., electronic payment transactions, between a customer 

and a merchant, for example, through data communicated between the user device and the 

5 merchant device. Generally, when a customer and a merchant enter into an electronic 

financial transaction, the transaction is processed by transferring funds from a financial 

account associated with the user account to a financial account associated with the merchant 

account.  

[0041] The payment system is configured to send and receive data to and from the user 

10 device and the merchant device. For example, the payment system can be configured to send 

data describing merchants to the user device using, for example, the information stored in the 

merchant information database 612. For example, the payment system can communicate data 

describing merchants that are within a threshold geographic distance from a geographic 

location of the user device, as described in this specification. The data describing merchants 

15 can include, for example, a merchant name, geographic location, contact information, and an 

electronic catalogue, e.g., a menu, that describes items that are available for purchase from 

the merchant.  

[0042] In some embodiments, the payment system is configured to determine whether a 

geographic location of the user device is within a threshold geographic distance from a 

20 geographic location of the merchant device. The payment system can determine a geographic 

location of the user device using, for example, geolocation data provided by the user device.  

Similarly, the payment system can determine a geographic location of the merchant device 

using, for example, geolocation data provided by the merchant device or using a geographic 

address, e.g., street address, provided by the merchant. Depending on the implementation, the 

25 threshold geographic distance can be specified by the payment system or by the merchant.  

[0043] Determining whether the user device is within a threshold geographic distance of 

the merchant device can be accomplished in different ways including, for example, 

determining whether the user device is within a threshold geographic radius of the merchant 

device, determining whether the user device is within a particular geofence, or determining 

30 whether the user device can communicate with the merchant device using a specified wireless 

technology, e.g., Bluetooth or Bluetooth low energy (BLE). In some embodiments, the 

payment system restricts card-less payment transactions between the customer and the 
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merchant to situations where the geographic location of the user device is within a threshold 

geographic distance from a geographic location of the merchant device.  

[0044] The payment system can also be configured to communicate with a computer 

system 616 of a card payment network, e.g., Visa or MasterCard, over the network, or over a 

5 different network, for example, to conduct electronic financial transactions. The computer 

system of the card payment network can communicate with a computer system 616 of a card 

issuer, e.g., a bank. There may be computer systems of other entities, e.g., the card acquirer, 

between the payment system and the computer system of the card issuer.  

[0045] The customer operating the user device that is within a threshold geographic 

10 distance of the merchant can interact with a user application running on the user device to 

conduct a card-less payment transaction with the merchant. While interacting with the user 

application, the customer can select the merchant, from a listing of merchants, with whom the 

customer wants to enter into a card-less payment transaction. The user can select the 

merchant, for example, by selecting a "check in" option associated with the merchant. The 

15 user device can communicate data to the payment system indicating that the customer has 

checked in with the merchant. In response, the payment system can communicate data to 

notify the merchant device that the user has checked in. A merchant application running on 

the merchant device can notify the merchant that the user has electronically checked in with 

the merchant through a display screen of the merchant device.  

20 [0046] Once checked in, the customer can collect, or request, items that are available for 

purchase from the merchant. When the customer is ready to enter into the card-less payment 

transaction, the customer can, for example, approach a point-of-sale for the merchant and 

identify him or herself. For example, the customer can verbally notify the merchant that the 

customer wants to enter into a card-less payment transaction and can provide the merchant 

25 with the customer's name. The merchant can then interact with the merchant application to 

select the customer, from a listing of customers that have checked in with the merchant, to 

initiate a card-less payment transaction for the items being purchased by the customer. For 

example, the merchant can determine a total amount to bill the customer for the items being 

purchased. The customer can verbally approve the total amount to be billed and, in response, 

30 the merchant can submit a request for a card-less payment transaction for the total amount to 

the payment system. In response, the payment system can obtain, for example, from the user 

information database, data describing a financial account associated with a user account of 

the customer to which the total amount will be billed.  
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[0047] The payment system can then communicate with the computer system of a card 

payment network to complete an electronic financial transaction for the total amount to be 

billed to the customer's financial account. Once the electronic financial transaction is 

complete, the payment system can communicate data describing the card-less payment 

5 transaction to the user device, e.g., an electronic receipt, which can, for example, notify the 

customer of the total amount billed to the user for the card-less payment transaction with the 

particular merchant.  

[0048] For clarity of explanation, in some instances the present technology may be 

presented as including individual functional blocks including functional blocks comprising 

10 devices, device components, steps or routines in a method embodied in software, or 

combinations of hardware and software.  

[0049] In some embodiments the computer-readable storage devices, mediums, and 

memories can include a cable or wireless signal containing a bit stream and the like.  

However, when mentioned, non-transitory computer-readable storage media expressly 

15 exclude media such as energy, carrier signals, electromagnetic waves, and signals per se.  

[0050] Methods according to the above-described examples can be implemented using 

computer-executable instructions that are stored or otherwise available from computer 

readable media. Such instructions can comprise, for example, instructions and data which 

cause or otherwise configure a general purpose computer, special purpose computer, or 

20 special purpose processing device to perform a certain function or group of functions.  

Portions of computer resources used can be accessible over a network. The computer 

executable instructions may be, for example, binaries, intermediate format instructions such 

as assembly language, firmware, or source code. Examples of computer-readable media that 

may be used to store instructions, information used, and/or information created during 

25 methods according to described examples include magnetic or optical disks, flash memory, 

USB devices provided with non-volatile memory, networked storage devices, and so on.  

[0051] Devices implementing methods according to these disclosures can comprise 

hardware, firmware and/or software, and can take any of a variety of form factors. Typical 

examples of such form factors include laptops, smart phones, small form factor personal 

30 computers, personal digital assistants, and so on. Functionality described herein also can be 

embodied in peripherals or add-in cards. Such functionality can also be implemented on a 

circuit board among different chips or different processes executing in a single device, by 

way of further example.  
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[0052] The instructions, media for conveying such instructions, computing resources for 

executing them, and other structures for supporting such computing resources are means for 

providing the functions described in these disclosures.  

[0053] Although a variety of examples and other information was used to explain aspects 

5 within the scope of the appended claims, no limitation of the claims should be implied based 

on particular features or arrangements in such examples, as one of ordinary skill would be 

able to use these examples to derive a wide variety of implementations. Further and although 

some subject matter may have been described in language specific to examples of structural 

features and/or method steps, it is to be understood that the subject matter defined in the 

10 appended claims is not necessarily limited to these described features or acts. For example, 

such functionality can be distributed differently or performed in components other than those 

identified herein. Rather, the described features and steps are disclosed as examples of 

components of systems and methods within the scope of the appended claims.  

15 CLAUSES 

1. A card reader configured to accept both magnetic stripe cards and integrated circuit 

(IC) chip cards, the card reader being a component of a point-of-sale system including a 

portable computing device in communication with the card reader, wherein the portable 

computing device is configured to present a first graphical user interface when a magnetic 

20 stripe card is accepted within the card reader, and a second graphical user interface when an 

IC chip-type card is accepted within the card reader, the card reader comprising: 

a slot configured to receive a payment card used during a point-of-sale transaction, the 

payment card being a magnetic stripe-type card or an IC chip-type card ; 

a magnetic reading device included in the slot that is configured to read data off a 

25 magnetic stripe of a magnetic stripe-type card; 

an IC chip reading device included in the slot that is configured to read data off an 

integrated circuit of an IC chip-type card; and 

an electrical contact disposed within the slot that is configured to conduct across a 

surface of a metal pad of the IC chip-type card prior to the IC chip reading device making 

30 contact with the integrated circuit, and the electrical contact being further configured to create 

an electrically detectable signal when in contact with the metal pad; and 

a controller in electrical connection with the electrical contact, that is configured to 

interpret the electrically detectable signal when the electrical contact is in contact with the 
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metal pad of the IC chip-type card, the controller being further configured to cause the 

portable computing device to present the first graphical user interface when the payment card 

is a magnetic stripe-type card, and to cause the portable computing device to present the 

second graphical user interface when the payment card is an IC chip-type card and the 

5 electrical contact is in contact with the metal pad of the IC chip-type card.  

2. The card reader of clause 1 further comprising a solenoid-actuated stopper in 

electrical communication with the electrical contact to stop an IC chip-type card at a desired 

location within the slot.  

3. The card reader of clause 1 wherein data is read off the IC chip-type card wirelessly.  

10 4. The card reader of clause 1 wherein data is read off the IC chip-type card via physical 

connection.  

5. The card reader of clause 1 wherein the slot is integrated within the portable 

computing device and the first GUI and the second GUI are configured to be displayed on the 

portable computing device.  

15 6. The card reader of clause 1 wherein the slot is formed on a card reader that is a 

standalone component independent of the portable computing device and in communication 

with the portable computing device.  

7. A payment terminal comprising: 

a card reader configured to receive a payment card during a point-of-sale transaction, 

20 the payment card being a magnetic stripe-type card or an IC chip-type card; 

a magnetic reading device included in the card reader that is configured to read data 

off a magnetic stripe of a magnetic stripe-type card; 

an integrated circuit (IC) chip reading device included in the card reader that is 

configured to read data off an IC of an IC chip-type card; 

25 an electrical contact disposed within the card reader and configured to determine 

when an IC chip-type card is inserted in the card reader; and 

a controller in electrical communication with the electrical contact and configured to 

interpret an electrical signal generated by the electrical contact when its is in electrical 

communication with the metal pad of the IC chip-type card, and output an IC chip-type 

30 signal.  

8. The payment terminal of clause 7 further comprising a display that displays the chip

type-specific GUI and the magnetic stripe-type-specific GUI.  

17



WO 2016/081804 PCT/US2015/061771 

9. The payment terminal of clause 7 wherein the card reader is a device on an exterior 

surface of the portable computing device.  

10. The payment terminal of clause 7 wherein the card reader is a slot integrated within 

the portable computing device.  

5 11. The payment terminal of clause 7 further comprising a solenoid-actuated stopper in 

electrical communication with the electrical contact to stop an IC chip-type card at a desired 

location relative to the IC chip reading device.  

12. The payment terminal of clause 7 wherein the electrical contact determines when the 

IC chip-type card is inserted in the card reader by conducting an electrical signal across a 

10 metal pad on an exterior surface of the IC chip-type card.  

13. The payment terminal of clause 12 wherein the electrical contact is used in 

conjunction with a pin of the IC chip reading device to conduct the electrical signal across the 

metal pad and determine when an IC chip-type card is present in the card reader.  

14. The payment terminal of clause 7 wherein the electrical contact determines when the 

15 IC chip-type card is inserted in the card reader by capacitive sensing of the metal pad on an 

exterior surface of the IC chip-type card.  

15. A card reader configured to read both magnetic stripe-type cards and integrated circuit 

(IC) chip-type cards, the card reader being a component of a point-of-sale system including a 

portable computing device in communication with the card reader, the card reader 

20 comprising: 

a magnetic reading device included in the card reader that is configured to read data 

off a magnetic stripe of a magnetic stripe-type card; 

an integrated circuit (IC) chip reading device included in the card reader that is 

configured to read data off an IC of an IC chip-type card; 

25 an electrical contact configured to detect IC chip-type cards inserted in the card 

reader; 

a stopper that is solenoid-actuated by a controller when an IC chip-type card is 

detected in the card reader to properly locate an IC chip-type card proximate the IC chip 

reading device and allow for full insertion of magnetic stripe-type cards.  

30 16. The card reader of clause 15 further comprising a display included in the portable 

computing device that displays an IC chip card-specific graphical user interface when an IC 

chip-type card is detected in the card reader and a magnetic stripe-specific graphical user 

interface when a magnetic stripe-type card is detected in the card reader.  
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17. The card reader of clause 15 wherein the card reader is a slot on a point-of-sale 

terminal and the magnetic reading device, the IC chip reading device and the electrical 

contact are included within the slot.  

18. The card reader of clause 15 wherein the electrical contact is configured to detect IC 

5 chip-type cards inserted in the card reader by conducting an electrical signal across a metal 

pad on an exterior surface of the IC chip-type card.  

19. The card reader of clause 15 wherein the electrical contact is used in conjunction with 

a pin of the IC chip-reading device to conduct an electrical signal across the metal pad and 

detect when the IC chip-type card is inserted in the card reader.  

10 20. The card reader of clause 15 wherein the electrical contact is capacitively-charged to 

sense the metal pad and detect when the IC chip-type card is inserted in the card reader.  
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CLAIMS 

1. A system for use during a point-of-sale transaction, the system comprising: 

a slot to receive a transaction card during the point-of-sale transaction; 

an integrated circuit (IC) chip reader positioned at least partially along an interior of 

the slot, the IC chip reader to read transaction information from an IC chip of the transaction 

card; and 

a discriminator positioned at least partially along the interior of the slot, the 

discriminator to detect that the transaction card includes the IC chip before the IC chip reader 

reads the IC chip.  

2. The system of claim 1, further comprising a magnetic stripe reader positioned at least 

partially along the interior of the slot, the magnetic stripe reader to read the transaction 

information from a magnetic stripe of the transaction card.  

3. The system of claim 1, wherein the discriminator includes two or more electrical 

contacts to contact a contact pad connected to the IC chip of the transaction card, the two or 

more electrical contacts to form a complete circuit that conducts across at least a portion of 

the contact pad of the transaction card, thereby detecting that the transaction card includes the 

IC chip.  

4. The system of claim 1, wherein the slot includes an opening, and wherein a position 

of the discriminator is closer to the opening of the slot than a position of the IC chip reader.  

5. The system of claim 1, wherein the IC chip reader is positioned to read the IC chip of 

the transaction card before the transaction card is fully inserted into the slot.  

6. The system of claim 1, further comprising a controller and a movable stopper, 

wherein identification that the transaction card includes the IC chip causes the controller to 

move the movable stopper to a blocking position that prevents the transaction card from 

being fully inserted into the slot.  

20



7. The system of claim 1, further comprising a contactless antenna, the contactless 

antenna to read the transaction information from a near-field-communication (NFC) signal of 

the transaction card.  

8. The system of claim 1, further comprising a signal transmitter that sends a signal 

conveying the transaction information to a portable computing device.  

9. The system of claim 1, further comprising a signal transmitter that sends a 

discriminator signal to a portable computing device, the discriminator signal identifying that 

the discriminator detected that the transaction card includes the IC chip.  

10. A payment terminal comprising: 

a card reader configured to receive a transaction card during a point-of-sale 

transaction; 

an integrated circuit (IC) chip reading device included in the card reader that is 

configured to read card data from an IC chip of the transaction card; 

a discriminator included in the card reader that is configured to detect that the 

transaction card includes the IC chip before the IC chip reading device reads the card data 

from the IC chip of the transaction card.  

11. The payment terminal of claim 10, further comprising a controller to send a 

discriminator signal to a portable computing device, the discriminator signal identifying that 

the discriminator detected that the transaction card includes the IC chip.  

12. The payment terminal of claim 11, wherein controller sending the discriminator signal 

to the portable computing device causes the portable computing device to present a graphical 

user interface, and wherein the card reader of the payment terminal includes a receiver that 

receives information entered via the graphical user interface.  

13. The payment terminal of claim 10, further comprising a controller to send a card 

signal conveying the card data to a portable computing device.  
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14. The payment terminal of claim 10, further comprising a magnetic reading device 

configured to read the card data from a magnetic stripe of the transaction card.  

15. The payment terminal of claim 10, wherein the card reader of the payment terminal 

includes a slot, wherein the integrated circuit (IC) chip reading device and the discriminator 

are positioned at least partially along an interior of the slot.  

16. A system configured to communicate with an integrated circuit (IC) chip card, the 

system comprising: 

a card slot having an opening, the opening to receive a transaction card into the card 

slot; 

a discriminator positioned at least partially along an interior of the card slot, the 

discriminator to detect that the transaction card includes an integrated circuit (IC) chip; 

a chip reader positioned at least partially along the interior of the card slot, the chip 

reader to read card data from the IC chip of the transaction card, wherein a position of the 

discriminator is closer to the opening of the card slot than a position of the chip reader.  

17. The system of claim 16, further comprising a controller to send a discriminator signal 

identifying that the discriminator detected that the transaction card includes the IC chip.  

18. The system of claim 16, further comprising a controller to send a card signal 

conveying the card data.  

19. The system of claim 16, further comprising a magnetic stripe reader configured to 

read the card data from a magnetic stripe of the transaction card.  

20. The system of claim 16, further comprising a controller that identifies that the IC chip 

of the transaction card is malfunctioning.  
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