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TITLE OF THE INVENTION: Dual Interface Capacitive Embedded Metal Card 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of U.S. Application No. 15/928,813, 

filed on March 22, 2018, and U.S. Application No. 62/623,936, filed January 30, 2018, 

both of which are incorporated by reference herein in their entireties.   5 

BACKGROUND OF THE INVENTION 

Cards, such as identification cards, transponder cards, and transaction 

cards, such as credit cards, debit cards, sometimes referred to as smart cards, are well 

known in the art, some embodiments of which may comprise one or more metal layers.  

An exemplary such card is shown in U.S. Pat No. 8,725,589, incorporated herein by 10 

reference.  It is also well known to embed a microchip or payment module in 

transaction cards, including in metal cards.  Some embedded payment modules, 

referred to as “dual interface” modules, have contacts disposed on one side of the card 

and configured to interface with a card reader, and a radio frequency identification 

(RFID) antenna for communicating inductively with a card reader.  In a metal 15 

environment, such as a metal card, it may be necessary to provide a booster antenna 

or amplifier to improve performance of the communication interface with the card 

reader.   

In particular, it is known to use the metal frame of the card itself as such 

an antenna or amplifier, with the metal enclosure that surrounds the payment module 20 

chip having a discontinuity or “slit” in the metal.  United States Patent No. 8,608,082 

(‘082 Patent) to Le Garrec et al. and United States Patent No. 9,812,782 (and others), 

to Finn et al., incorporated herein by reference, disclose metal cards with such a 

discontinuity in the form of a slit emanating from a mounting location of the RFID chip 

in the card to a peripheral edge of the card.  The concept of a metal, card-shaped, non-25 

contact antenna having a slit, for RFID signal amplification in a metal environment, is 

also described generally in the literature, such as at “A Metallic RFID Tag Design for 

Steel-Bar and Wire-Rod Management Application in the Steel Industry,” Progress In 

Electromagnetics Research (PIER) Vol. 91 (2009).   

The ‘082 Patent characterizes the metal frame of the card as an amplifier 30 

for amplifying the gain of the near-field communication antenna electrically connected 

to the microcircuit associated with the payment module, the amplifier comprising “an 

electrically conductive element electrically insulated from the microcircuit and from the 

antenna, of generally annular shape,” which in some embodiments forms a ring that is 

broken at least once. 35 
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What is Claimed: 

 

1.  A transaction card having a card periphery defined by a plurality of sides, 

including first and second parallel short sides and first and second parallel long sides, the 

short sides relatively shorter than the long sides, the card comprising: 5 

a metal layer having a front surface and a back surface; and 

an opening in the metal layer sized to accommodate a transponder chip 

module, the opening having a first edge parallel and relatively closest to the first short 

side of the card periphery and aligned with a first section of the card periphery, a second 

edge parallel and relatively closest to the first long side of the card periphery, a third 10 

edge parallel and relatively closest to the second long side of the card periphery, the first 

edge relatively closer to the first short side of the card periphery than the second edge is 

to the first long side of the card periphery, and the second edge relatively closer to the 

first long side of the card periphery than the third edge is to the second long side of the 

card periphery, the edges of the opening defining corners, and 15 

a discontinuity in the metal layer comprising a gap in the metal layer 

extending from the front surface to the back surface, the discontinuity defining a path 

from an origin at the card periphery and terminating at a terminus in the opening, 

wherein one of the terminus or the origin are located relatively closer to a line defined by 

the first long side of the card periphery than the other, and the path has a length greater 20 

than a shortest distance from the terminus to the side of the card periphery containing 

the origin, wherein the short side of the card periphery has a region aligned with the first 

edge of the opening, and the origin is located on the card periphery outside the aligned 

region. 

2.  The transaction card of claim 1, wherein the path comprises at least two changes 25 

in direction of 90 degrees or more. 

3.  The transaction card of claim 2, wherein at least a portion of the path of the 

discontinuity defines a stairstep geometry comprising more than two changes in direction 

of 90 degrees. 

4.  The transaction card of claim 1, wherein the path of the discontinuity has at least 30 

one section of curved geometry. 

5.  The transaction card of claim 4, wherein the path of the discontinuity has one or 

more changes in direction greater than or equal to 90 degrees, wherein at least one 

change in direction has a curved geometry. 
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6.  The transaction card of claim 1, wherein the discontinuity extends from the first 

short side of the card periphery to the second edge of the opening. 

7.  The transaction card of claim 1, wherein the discontinuity extends from the first 

long side or the second long side of the card periphery to the opening. 

8.  The transaction card of claim 1, further comprising the transponder chip module 5 

disposed in the opening, wherein the metal layer comprises a booster antenna or 

amplifier for the transponder chip module. 

9.  The transaction card of claim 1, further comprising a first non-metal layer 

disposed on a first surface of the metal layer. 

10.  The transaction card of claim 9, wherein the non-metal layer comprises a plastic 10 

layer. 

11.  The transaction card of claim 9, wherein the non-metal layer comprises a ceramic 

layer. 

12.  The transaction card of claim 11, wherein the ceramic layer comprises a ceramic 

coating, and the gap defined by the discontinuity is at least partially filled with the 15 

ceramic coating. 

13.  The transaction card of claim 9, further comprising a second non-metal layer 

disposed on a second surface of the metal layer. 

14.  The transaction card of claim 13, wherein the first non-metal layer comprises a 

ceramic layer and the second non-metal layer comprises a plastic layer. 20 

15.  The transaction card of claim 9, wherein the first non-metal layer comprises a 

self-supporting layer. 

16.  The transaction card of claim 15, wherein the self-supporting layer comprises 

polyimide or a fiberglass reinforced layer comprising an epoxy. 

17.  The transaction card of claim 15, wherein the transaction card has a greater 25 

resistance to damage caused by flexure of the transaction card than a reference 

transaction card having an otherwise identical configuration but lacking a same self-

supporting non-metal layer. 
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18.  The transaction card of claim 1, wherein the discontinuity is optically visible from 

one or both surfaces of the card. 

19.  The transaction card of claim 1, wherein the discontinuity is not optically visible 

from at least one surface of the card. 

20.  The transaction card of claim 1, wherein the opening is a stepped opening having 5 

a first open area defined in the first surface of the card and a second open area defined 

in the second surface of the card, wherein the first open area is greater than the second 

open area. 

21.  The transaction card of claim 1, wherein the metal layer defines a first area and 

comprises a pocket defining a second area smaller than the first area, further comprising 10 

a non-metal insert disposed in the pocket. 

22.  The transaction card of claim 21, wherein the discontinuity is contained within the 

area defined by the pocket. 

23.  The transaction card of claim 21, wherein the opening is contained within the 

area defined by the pocket. 15 

24.  The transaction card of claim 21, wherein the non-metal insert is self-supporting. 

25.  The transaction card of claim 21, wherein the non-metal insert is ceramic. 

26.  The transaction card of claim 21, comprising a first pocket on a front surface of 

the metal layer and a second pocket on a back surface of the metal layer, and a first 

non-metal insert disposed in the first pocket and a second non-metal insert disposed in 20 

the second pocket. 

27.  The transaction card of claim 1, wherein the transaction card comprises a 

plurality of metal layers. 

28.  The transaction card of claim 27, wherein a discontinuity in a first metal layer 

aligns with a non-discontinuous region of a second metal layer. 25 

29.  The transaction card of claim 28, wherein a discontinuity in the first metal layer 

comprises a groove that visibly reveals the second metal layer from an outer surface of 

the transaction card. 
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30.  The transaction card of claim 29, wherein the second metal layer has a different 

color than the first metal layer. 

31.  The transaction card of claim 29, wherein the second metal layer comprises a 

different metal than the first metal layer. 

32.  The transaction card of claim 1, wherein the transaction card has a greater 5 

resistance to damage caused by flexure of the transaction card than a reference card 

having an otherwise identical configuration except for a discontinuity terminus and 

discontinuity origin located equidistant from the line defined by the first long side of the 

card periphery. 

33.  The transaction card of claim 1, wherein the terminus is located on the first edge 10 

at a point non-equidistant from the second edge and the third edge or on the second 

edge or third edge at a point non-equidistant from the first edge and a fourth edge 

opposite the first edge. 

34.  The transaction card of claim 1, further comprising a non-metal material disposed 

in the gap defined by the discontinuity. 15 

35.  The transaction card of claim 34, wherein the non-metal material fills the gap. 

36.  The transaction card of claim 34, further comprising a non-metal layer disposed 

on at least one surface of the metal layer, in which the non-metal layer at least partially 

fills the gap defined by the discontinuity. 

37.  A method for making the transaction card of claim 1, the method comprising the 20 

steps of: 

(a)  providing the metal layer; 

(b)  creating the opening in the metal layer sized to accommodate the 

transponder chip module; 

(c)  creating the discontinuity; and 25 

(d)  disposing the transponder chip module in the opening. 

38.  The transaction card of claim 1, wherein the path comprises at least three 

changes in direction of 90 degrees or more. 

39.  The transaction card of claim 38, wherein one or more of the at least three 

changes in direction have a curved geometry. 30 
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40.  The transaction card of claim 39, comprising a first change of direction relatively 

closest to the terminus and a second change of direction adjacent the first change of 

direction, wherein the second change of direction is greater than the first change of 

direction. 

41.  The transaction card of claim 40, wherein the second change of direction 5 

comprises a curved 180 degree change in direction. 

42.  The transaction card of claim 41, wherein the first change of direction is located 

relatively further from the second side of the card periphery than the second change of 

direction, and a third change of direction adjacent the second change of direction is 

located relatively closer to the second side of the card periphery than the first change of 10 

direction. 

43.  The transaction card of claim 42, wherein the terminus is located on the first edge 

at a point non-equidistant from the second edge and the third edge. 

44.  The transaction card of claim 43, wherein the origin is located on the first short 

side at a point relatively closer to the second edge than the terminus. 15 

45.  The transaction card of claim 44, wherein at least a portion of the path has a 

sinusoidal geometry. 

46.  The transaction card of claim 1, wherein the path comprises at least four changes 

in direction of 90 degrees or more. 

 20 


