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Claims: 

1. An electrical device, comprising: 

a plurality of electrical circuits, wherein each electrical circuit comprises: 

a first carbon nanotube (CNT) catalyst layer comprising a first CNT 

catalyst plug electrically coupled to the electrical circuit and a layer of CNT inert 5 

material adjacent to the first CNT catalyst plug; 

a first CNT electrically coupled to the first CNT catalyst plug; 

a second CNT catalyst layer comprising a second CNT catalyst plug 

electrically coupled to the electrical circuit; and 

a second CNT electrically coupled to the second CNT catalyst plug, 10 

wherein the electrical circuit is interposed between the first CNT catalyst layer 

and the second CNT catalyst layer; and 

wherein the first CNT and the second CNT of the plurality of electrical 

circuits are intertwined and in electrical communication with each other, such that 

the plurality of electrical circuits form a mat. 15 

 

2. The electrical device of claim 1, further comprising a carrier material 

interposed between adjacent electrical circuits of the plurality of electrical circuits. 

 

3. The electrical device of claim 1 or 2, wherein the electrical circuit is a 20 

diode of a larger circuit. 

 

4. The electrical device of claim 1 or 2, wherein the plurality of electrical 

circuits are a plurality of light emitting diodes. 
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5. An electrical device, comprising: 
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an electrical circuit; 

a first carbon nanotube (CNT) catalyst layer comprising a first CNT 

catalyst plug electrically coupled to the electrical circuit and a layer of CNT inert 

material adjacent to the first CNT catalyst plug; 

a first CNT electrically coupled to the first CNT catalyst plug; 5 

a second CNT catalyst layer comprising a second CNT catalyst plug 

electrically coupled to the electrical circuit; and 

a second CNT electrically coupled to the second CNT catalyst plug, 

wherein the electrical circuit is interposed between the first CNT catalyst layer 

and the second CNT catalyst layer. 10 

 

6. The electrical device of claim 5, wherein the electrical device is a diode. 

 

7. The electrical device of claim 5 or 6, further comprising: 

a substrate comprising a first electrically conductive pad and a second 15 

electrically conductive pad; 

a first electrical conductor that electrically couples the first CNT to the first 

electrically conductive pad; and 

a second electrical conductor that electrically couples the second CNT to 

the second electrically conductive pad. 20 

 

8. The electrical device of claim 7, wherein the substrate is a printed circuit 

board. 

 

9.  An in-process electrical circuit within a chamber of a furnace, the in-25 

process electrical circuit comprising: 
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a circuit layer comprising a first surface and a second surface 

opposite the first surface; 

a first carbon nanotube (CNT) catalyst layer comprising a first CNT 

catalyst plug and a layer of CNT inert material adjacent to the first CNT catalyst 

plug on the first surface of the circuit layer, wherein the first CNT catalyst plug is 5 

electrically coupled to the circuit layer; 

a first CNT contacting and electrically coupled to the first CNT 

catalyst plug; 

a second CNT catalyst layer comprising a second CNT catalyst 

plug on the second surface of the circuit layer, wherein the second CNT catalyst 10 

plug is electrically coupled to the circuit layer; and 

a second CNT contacting and electrically coupled to the second 

CNT catalyst plug, wherein the circuit layer is interposed between the first CNT 

catalyst layer and the second CNT catalyst layer; and 

wherein the in-process electrical circuit is free-floating within the 15 

chamber of the furnace and the furnace comprises at least one CNT precursor 

gas within the chamber of the furnace. 

 

10. The in-process electrical circuit within the chamber of the furnace of 

claim 9, wherein: 20 

the first CNT catalyst plug is an electrically conductive material and 

the circuit layer further comprises an electrical dielectric; and 

the second CNT catalyst plug is an electrically conductive material. 
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11. The in-process electrical circuit within the chamber of the furnace of 

claim 10, wherein the first CNT catalyst plug and the second CNT catalyst plug 

each comprise one or more of chromium, molybdenum, tungsten, iron, cobalt, 

nickel, ruthenium, rhodium, palladium, osmium, iridium, and platinum. 

 5 

12. The in-process electrical circuit within the chamber of the furnace of 

claim 10, wherein the first CNT catalyst plug and the second CNT catalyst plug 

each comprise one or more of iron, nickel, cobalt, and molybdenum. 

 

13. The in-process electrical circuit within the chamber of the furnace of 10 

claim 9, wherein the in-process electrical circuit is an in-process light emitting 

diode. 

 

14. The in-process electrical circuit within the chamber of the furnace of 

claim 9, wherein the first CNT catalyst layer has a thickness of from 4 15 

nanometers to 40 nanometers. 

 

15. The in-process electrical circuit within the chamber of the furnace of 

claim 14, wherein the first CNT plug and the second CNT plug each has a length 

of from 1 nanometers (nm) to 40 nm, a width of from 1 nm to 40 nm, and a 20 

thickness of from 4 nm to 40 nm. 

 

16. The in-process electrical circuit within the chamber of the furnace of 

claim 9, wherein the at least one CNT precursor gas comprises at least one of a 

hydrocarbon, an alcohol, an aromatic compounds, a naturally occurring carbon 25 

resource, ethylene, acetylene, methane, carbon monoxide, and/or ethanol. 
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17. The in-process electrical circuit within the chamber of the furnace of 

claim 9, wherein the furnace comprises at least one upflow port configured to 

introduce an inert gas into the furnace in an upflow direction. 

 5 

18. The in-process electrical circuit within the chamber of the furnace of 

claim 9, wherein the furnace further comprises an exhaust port configured such 

that the in-process electrical circuit is ejected from the furnace through the 

exhaust port. 

 10 

19. The in-process electrical circuit within the chamber of the furnace of 

claim 18, wherein the furnace further comprises an access port configured such 

that circuit layer is fed into the access port. 

 

20. A plurality of in-process electrical circuits within a chamber of a 15 

furnace, each in-process electrical circuit of the plurality of in-process electrical 

circuits comprising: 

a circuit layer comprising a first surface and a second surface 

opposite the first surface; 

a first carbon nanotube (CNT) catalyst layer comprising a first CNT 20 

catalyst plug and a layer of CNT inert material adjacent to the first CNT catalyst 

plug on the first surface of the circuit layer, wherein the first CNT catalyst plug is 

electrically coupled to the circuit layer; 

a first CNT contacting and electrically coupled to the first CNT 

catalyst plug; 25 
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a second CNT catalyst layer comprising a second CNT catalyst 

plug on the second surface of the circuit layer, wherein the second CNT catalyst 

plug is electrically coupled to the circuit layer; 

a second CNT contacting and electrically coupled to the second 

CNT catalyst plug, wherein the circuit layer is interposed between the first CNT 5 

catalyst layer and the second CNT catalyst layer; and 

at least one CNT precursor gas within the chamber of the furnace, 

wherein the plurality of in-process electrical circuits are free-floating 

within the chamber of the furnace. 

 10 

21. The in-process electrical circuit within the chamber of the furnace of 

claim 20, wherein the first CNT catalyst plug and the second CNT catalyst plug of 

each of the plurality of in-process electrical circuits comprises one or more of 

chromium, molybdenum, tungsten, iron, cobalt, nickel, ruthenium, rhodium, 

palladium, osmium, iridium, and platinum. 15 

 

22. The in-process electrical circuit within the chamber of the furnace of 

claim 20, wherein the first CNT catalyst plug and the second CNT catalyst plug of 

each of the plurality of in-process electrical circuits comprise one or more of iron, 

nickel, cobalt, and molybdenum. 20 

 

23. The plurality of in-process electrical circuits within the chamber of the 

furnace of claim 20, wherein each in-process electrical circuit is an in-process 

light emitting diode. 

 25 
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24. The in-process electrical circuit within the chamber of the furnace of 

claim 20, wherein the first CNT catalyst layer has a thickness of from 4 

nanometers to 40 nanometers. 

 

25. The in-process electrical circuit within the chamber of the furnace of 5 

claim 24, wherein the first CNT plug and the second CNT plug each has a length 

of from 1 nanometers (nm) to 40 nm, a width of from 1 nm to 40 nm, and a 

thickness of from 4 nm to 40 nm. 

 

26. The plurality of in-process electrical circuits within the chamber of the 10 

furnace of claim 20, wherein the at least one CNT precursor gas comprises at 

least one of a hydrocarbon, an alcohol, an aromatic compounds, a naturally 

occurring carbon resource, ethylene, acetylene, methane, carbon monoxide, 

and/or ethanol. 

 15 

27. The plurality of in-process electrical circuits within the chamber of the 

furnace of claim 20, wherein the furnace comprises at least one upflow port 

configured to introduce an inert gas into the furnace in an upflow direction. 

 

28. The plurality of in-process electrical circuits within the chamber of the 20 

furnace of claim 27, wherein the furnace further comprises: 

an exhaust port configured such that the plurality of in-process 

electrical circuits are ejected from the furnace through the exhaust port; and 

an access port configured such that each circuit layer of the plurality 

of in-process electrical circuits are fed into the access port. 25 


