
-1-



 

Another aspect of the invention comprises a transaction card having a 

substrate layer having a first side and a second side.  A first ceramic layer is connected to 

the first side of the substrate layer. 

Yet another aspect of the invention comprises a transaction card having a 

substrate core layer having a first side and a second side.  A first ceramic layer is 5 

connected to the first side of the substrate core layer.  A second ceramic layer is 

connected to the second side of the substrate core layer. 

Still another aspect of the invention comprises a transaction card having a 

substrate core layer having a first side and a second side. A first ceramic layer is 

connected to the first side of the substrate core layer.  A second ceramic layer is 10 

connected to the second side of the substrate core layer. The first side and the second 

side of the substrate core layer define pockets on each side of the substrate core layer, 

and the first ceramic layer and the second ceramic layer are disposed in the pockets. 

Another aspect of the invention comprises a transaction card comprising: 

(a) a metal substrate layer having a first side and a second side; and 15 

(b) a first ceramic layer disposed on the first side of the metal substrate 

layer, the first ceramic layer comprising a pigment that imparts a color to the first ceramic 

layer, the first ceramic layer further comprising at least one laser-marked feature having a 

different color than the color of the first ceramic layer, the first ceramic layer comprising a 

cured, spray coating, and ceramic particles disposed in a resin binder. 20 

Another aspect of the invention comprises a transaction card comprising: 

(a) a metal substrate layer having a first side and a second side; and 

(b) a first ceramic layer disposed on the first side of the metal substrate 

layer,  

wherein the first side of the metal substrate layer defines a pocket in the 25 

metal substrate layer, and wherein the first ceramic layer is disposed in the pocket. 

 Another aspect of the invention comprises a transaction card comprising: 

(a) a metal substrate layer having a first side and a second side;  

(b) a first ceramic layer disposed on the first side of the metal substrate 

layer;   30 

(c) a pocket defined in the metal substrate layer and the first ceramic 

layer; and 

(d) a contact or DI chip module disposed in the pocket. 
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Another aspect of the invention comprises a method of making the 

transaction card of the invention, the method comprising: 

(a) providing the metal substrate layer;  

(b) spray coating and curing the first ceramic layer on the first side of 

the metal substrate layer; 5 

(c) laser-marking at least one feature on the first ceramic layer;  

(d) creating the pocket in the metal substrate layer and the first ceramic 

layer; and 

(e) disposing the contact or DI chip module in the pocket such that an 

exposed outer surface of the contact or DI chip module is smoothly aligned with an 10 

exposed outer surface of the first ceramic layer. 

It is to be understood that both the foregoing general description and the 

following detailed description are exemplary, but are not restrictive, of the invention.  

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is best understood from the following detailed description 15 

when read in connection with the accompanying drawings, with like elements having the 

same reference numerals.  When a plurality of similar elements are present, a single 

reference numeral may be assigned to the plurality of similar elements with a small letter 

designation referring to specific elements.  When referring to the elements collectively or 

to a non-specific one or more of the elements, the small letter designation may be 20 

dropped.  This emphasizes that according to common practice, the various features of the 

drawings are not drawn to scale unless otherwise indicated.  On the contrary, the 

dimensions of the various features may be expanded or reduced for clarity.  Included in 

the drawings are the following figures: 

FIG. 1 depicts an exemplary transaction card having a monolithic ceramic body. 25 

FIG. 2 depicts a cross-sectional diagram of an exemplary transaction card 

comprising a ceramic layer on a substrate. 

FIG. 3A depicts a plan view of an exemplary transaction card comprising a ceramic 

layer set into a pocket in a substrate  

FIG. 3B depicts a cross-sectional view of the exemplary transaction card of FIG. 30 

3A.  
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The Claims defining the Invention are as follows: 

 

1. A transaction card comprising: 

(a) a metal substrate layer having a first side and a second side; and 

(b) a first ceramic layer disposed on the first side of the metal substrate layer, the first 

ceramic layer comprising a pigment that imparts a color to the first ceramic layer, 

the first ceramic layer further comprising at least one laser-marked feature having a 

different color than the color of the first ceramic layer, the first ceramic layer 

comprising a cured, spray coating, and ceramic particles disposed in a resin binder. 

2. The transaction card of claim 1 or claim 2, wherein the at least one laser marked feature 

comprises a security feature, a laser-applied digitized signature, at least one roughened 

surface, or a combination thereof. 

3. The transaction card of claim 1, further comprising one or more luminophores in the first 

ceramic layer. 

4. The transaction card of claim 3, wherein the one or more luminophores comprise 

phosphors operable to shift incident light upfield or downfield.  

5. The transaction card of claim 3 or 4, wherein the luminophores are disposed in a unique 

pattern that defines an identification mark.  

6. The transaction card of any one of claims 1 to 5, wherein the ceramic card body further 

comprises at least one roughened surface portion. 

7. The transaction card of claim 6, wherein the roughened surface portion comprises at least 

one feature adhesively connected thereto. 

8. The transaction card of any one of claims 1 to 7, further comprising a magnetic stripe 

disposed on a non-roughened surface of the card. 

9. The transaction card of any one of claims 1 to 8, further comprising one or more 

component pockets in at least the first ceramic layer. 

10. The transaction card of any one of claims 1 to 9, further comprising a second ceramic 

layer. 
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11. The transaction card of claim 10, wherein the second ceramic layer is connected to the 

second side of the metal substrate layer. 

12. The transaction card of any one of claims 1 to 11, wherein the metal substrate layer 

comprises a metal selected from the group consisting of: brass, steel, nickel, palladium, 

silver, gold, platinum, aluminum, and alloys and composites thereof. 

13. The transaction card of claim 11, wherein the card further comprises one or more non-

ceramic, non-metal layers. 

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

plastic. 

15. The transaction card of claim 14, wherein the plastic comprises PVC bonded to a second 

side of the metal substrate layer. 

16. The transaction card of any one of claims 1 to 15, further comprising a contact or DI chip 

module disposed in the card, wherein the contact or DI chip module has an exposed outer 

surface smoothly aligned with an exposed outer surface of the first ceramic layer. 

17. The transaction card of any one of claims 1 to 16, wherein the transaction card is a dual 

interface card comprising a DI module, further comprising an antenna configured for use 

in connection with the DI module. 

18. The transaction card of any one of claims 1 to 17, wherein the at least one laser-marked 

feature comprises a design comprising at least two tones of color different to the color of 

the first ceramic layer. 

19. The transaction card of any one of claims 1 to 18, wherein the first ceramic layer 

comprises a 3D printed layer. 

20. The transaction card of any one of claims 1 to 19, wherein the different color of the laser-

marked feature comprises a visible portion of a layer underlying the first ceramic layer. 

21. The transaction card of claim 20, wherein the visible portion comprises a portion of the 

metal substrate layer. 

22. The transaction card of claim 21, wherein the metal substrate layer comprises a 

composite construction having a plurality of layers, and the visible portion comprises one 

of the plurality of layers. 
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23. The transaction card of any one of claims 1 to 22, wherein the first ceramic layer has a 

finish durable to several thousand Taber abrasion cycles. 

24. The transaction card of any one of claims 1 to 23, wherein the laser-marked feature is a 

permanent marking. 

25. The transaction card of claim 24, wherein the laser-marked feature comprises a laser 

engraved feature. 

26. The transaction card of claim 24, wherein the laser engraved feature comprises surface 

roughening. 

27. The transaction card of claim 24, wherein the laser engraved feature comprises a pocket. 

28. The transaction card of any one of claims 1 to 27, comprising an engraved feature that 

reveals a visible portion of a layer underlying the first ceramic layer.  

29. The transaction card of claim 28, wherein the engraved feature reveals the metal 

substrate layer. 

30. The transaction card of any one of claims 1 to 29, further comprising phosphors in the 

first ceramic layer operative to shift incident light upfield or downfield to create an 

identifying image.  

31. The transaction card of claim 30, wherein the phosphors define a watermark. 

32. A transaction card comprising: 

(a) a metal substrate layer having a first side and a second side; and 

(b) a first ceramic layer disposed on the first side of the metal substrate layer,  

wherein the first side of the metal substrate layer defines a pocket in the metal substrate 

layer, and wherein the first ceramic layer is disposed in the pocket. 

33. A transaction card comprising: 

(a) a metal substrate layer having a first side and a second side;  

(b) a first ceramic layer disposed on the first side of the metal substrate layer;   

(c) a pocket defined in the metal substrate layer and the first ceramic layer; and 

(d) a contact or DI chip module disposed in the pocket. 
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34. The transaction card of claim 33, wherein the first ceramic layer comprises zirconia 

dioxide, aluminum disilicide, and a resin binder. 

35. The transaction card of claim 33, the card having a dual interface module, the card further 

comprising: 

(a) one or more non-ceramic, non-metal layers; 

(b) a booster antenna configured for use in connection with the DI chip module; and 

(c) one or more of a magnetic stripe, a signature panel, a branding design, or a 

hologram. 

36. The transaction card of any one of claims 33 to 35, the first ceramic layer further having 

at least one laser marked feature, wherein the at least one laser-marked feature 

comprises at least two color tones that are different to the color of the first ceramic layer. 

37. The transaction card of claim 35 or claim 36, wherein the non-ceramic, non-metal layer 

comprises plastic. 

38. The transaction card of claim 37, wherein the plastic comprises PVC bonded to a second 

side of the metal substrate layer. 

39. A method of making the transaction card of claim 31, the method comprising: 

(a) providing the metal substrate layer;  

(b) spray coating and curing the first ceramic layer on the first side of the metal 

substrate layer; 

(c) laser-marking at least one feature on the first ceramic layer;  

(d) creating the pocket in the metal substrate layer and the first ceramic layer; and 

(e) disposing the contact or DI chip module in the pocket such that an exposed outer 

surface of the contact or DI chip module is smoothly aligned with an exposed outer 

surface of the first ceramic layer. 

40. The method of claim 39, wherein spray coating the first ceramic layer comprises applying 

a spray coating mixture comprising zirconia dioxide, aluminum disilicide, the pigment, and 

the binder suspended in a volatile organic carrier solution. 

41. The method of claim 39 or claim 40, comprising thermally curing the first ceramic layer. 
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42. The method of any one of claims 39 to 41, comprising air-curing the first ceramic layer. 

43. The method of any one of claims 39 to 42, comprising UV curing the first ceramic layer. 

44. The method of any one of claims 39 to 43, further comprising providing at least one non-

metal, non-ceramic layer underlying the second side of the metal substrate layer. 

45. The method of any one of claims 39 to 44, further comprising applying a surface finish to 

at least the metal substrate layer first side prior to applying the ceramic coating. 

46. The method of any one of claims 39 to 45, further comprising creating the pocket in the 

metal substrate layer prior to applying the ceramic coating. 

47. The method of any one of claims 39 to 46, comprising conducting at least steps (a) – (d) 

on a sheet comprising a plurality of cards, and then cutting the sheet into a plurality of 

card blanks. 

48. The method of claim 47, further comprising providing one or more functional or security 

features to each of the plurality of card blanks in addition to the contact or DI chip 

module. 

49. The method of claim 48, wherein the one or more functional or security features 

comprises a magnetic stripe, signature panel, or a hologram. 

50. The method of any one of claims 39 to 49, further comprising including phosphors in the 

first ceramic layer operative to shift incident light upfield or downfield to create an 

identifying image.  

51. The method of claim 50, wherein the phosphors define a watermark. 

52. The method of any one of claims 39 to 51, wherein the step of laser-marking the at least 

one feature on the first ceramic layer, or a chemical or mechanical engraving step, 

comprises revealing a visible portion of a layer underlying the first ceramic layer. 

53. The method of claim 52, further comprising providing a layer underneath the first ceramic 

layer having a desired color revealed in the visible portion. 

54. The method of claim 52, wherein revealing the visible portion of a layer underlying the 

first ceramic layer comprises revealing the metal substrate layer. 

55. The method of claim 54, further comprising providing a composite metal substrate 

underneath the first ceramic layer, the composite metal substrate comprising a first metal 
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layer and a second metal layer, wherein revealing the visible portion comprises revealing 

a desired layer of the composite metal substrate. 

56. The method of any one of claims 39 to 55, wherein the step of laser-marking, a chemical 

or mechanical engraving step, another modifying step, or a combination thereof, 

comprises creating a design on or in the first ceramic layer comprising at least two tones 

of color different to the color of the first ceramic layer. 

57. The method of claim 56, wherein the at least two tones of color comprise visible portions 

of two different metals. 

58. The method of claim 57, further comprising selecting a composite metal substrate to 

provide the at least two tones of color that show when the ceramic is laser marked. 

59. The method of any one of claims 39 to 58, further comprising creating one or more 

surface features on the metal substrate layer prior to spray coating the first ceramic layer, 

wherein the one or more surface features result in depressions in the ceramic coating. 
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