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CLAIMS 

I/We claim: 

1. 	A 	wafer--level 	packaging 	assembly 	for 	light 	emitting 	diodes 	(LEDs), 

comprising: 

a patterned substrate comprising a plurality of individual mountin. units, wherein 

individual mounting units comprise a wirebond region, = first via at the 

wirebond region, an LED attachment site, and a se *rid via at the LED 

attachment site; 

an alignment substrate attached to the patterned substr e, the alignment substrate 

comprising a plurality of individual alignment 	its aligned with corresponding 

mounting units of the patterned substrate, a . wherein the individual alignment 

units have a cavity exposing at least a . • rtion of individual LED attachment 

sites and individual wirebond regions; 

a plurality of LEDs, wherein at least one 	' D is positioned in each cavity, and wherein 

each LED has a first electric le d wirebonded to a corresponding first via in a 

wirebond region and a seco , electric lead surface mounted to a corresponding 

second via at an LED atta• ment site. 

2. The packaging as 	mbly of claim 1 wherein the patterned substrate and the 

alignment substrate comprise s icon substrates. 

3. The pac - gmg assembly of claim 1 wherein the patterned substrate and the 

alignment substrate c, 	prise glass substrates. 

4. he packaging assembly of claim 1 wherein the patterned substrate and the 

alignment s 	strate have a generally similar coefficient of thermal expansion. 

5. The packaging assembly of claim I, further comprising a converter material 

ov r at least a portion of the LED in the cavity. 
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6. The packaging assembly of claim 5 wherein the converter material comprise. 

phosphor. 

7. The packaging assembly of claim 1, further comprising a bondin:. material 

between the patterned substrate and the alignment substrate. 

8. The packaging assembly of claim 7 wherein the bonding r. terial comprises a 

metallized layer. 

9. The packaging assembly of claim 7 wherein the by, ding material comprises an 

adhesive material.  

10. The packaging assembly of claim 1 why ein the wirebond region comprises a 

first conductive material formed on the first via on a burface of the mounting unit and the LED 

attachment site comprises a second conductive 	aterial formed on the second vias on the 

surface of the mounting unit. 

11. The packaging assembly i f claim 10 wherein at least one of the first or second 

conductive materials comprises a me : llized copper structure. 

12. The packagin! 	assembly of claim 1, further comprising an electrostatic 

dissipation (ESD) chip nea 	he LED. 

13. The p ckaging assembly of claim 1 wherein the second electric lead comprises 

a metallized layer on a base of the LED. 

14. The packaging assembly of claim 1 wherein the second electric lead comprises 

an N-ty f - GaN material at the base of the LED. 

15. A method for manufacturing a package for a light emitting diode (LED), the 

method comprising: 
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attaching a patterned wafer to an alignment wafer such that LED attachment sites of th: 

patterned wafer are generally aligned with corresponding cavities of 	he 

alignment wafer; 

positioning a plurality of LEDs in the cavities at the LED attachment sites 	using at 

least one surface of the cavities to align the LEDs with the LE 5 attachment 

sites; and 

connecting the LEDs with wirebonding regions of the patte - cd wafer through 

wirebonds. 

16. The method of claim 15, further comprising fo 	ing a phosphor converter 

material over at least a portion of individual LEDs in the cavit"- s. 

17. The method of claim 15, further compri ng surface-mounting the LEDs to the 

LED attachment sites. 

18. The method of claim 15, furthe' comprising singulating the patterned wafer and 

the alignment wafer into a plurality of indiv dual LED packages. 

19. The method of claim 	5 wherein the LEDs are electrically connected to the via 

through the LED attachment sites 

20. The method • f claim 15 wherein attaching the patterned wafer to the alignment 

wafer comprises form t a bonding material of at least one of a metallization layer or an 

adhesive layer on at 	ast one of the patterned wafer or the alignment wafer. 

21. he method of claim 15 wherein attaching the patterned wafer to the alignment 

wafer corn s ises anodic bonding the patterned substrate to the alignment substrate. 

22. The method of claim 15 wherein positioning the plurality of LEDs in the 

c• ities comprises using at least one surface of the cavities as a mechanical stop to guide the 

EDs into position on the LED attachment sites. 
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23. The method of claim 15 wherein the patterned wafer and the alignment wafe 

have generally similar coefficients of thermal expansion. 

24. The method of claim 15 wherein the patterned wafer and the alig 	: -nt wafer 

are made from at least one of silicon or glass. 

25. A method for forming a packaged light emitting diode (LED , comprising: 

positioning a first substrate adjacent to a second substrate, the ' rst substrate having a 

plurality of mounting units and the second substr, e having a plurality of 

alignment units, wherein individual mounting uni -. have first vias connected to 

a wirebonding region and second vias connect- d to a LED attachment site, and 

wherein the 	individual 	alignment units 	omprise 	first 	cavities 	generally 

corresponding to the wirebonding regi • s of the mounting units and second 

cavities generally corresponding to th. 	ED attachment sites; 

attaching the first substrate to the second • bstrate such that the first cavities expose at 

least a portion of individual wir' onding regions and the second cavities expose 

at least a portion of individu• LED attachment sites; 

placing at least one LED in indi 'dual second cavities with a cathodic, conductive, base 

surface of the LEDs deing surface-mounted to the LED attachment sites and 

with an anodic lea. 	irebonded to the wirebonding region; and 

forming a phosphor co 	erter material in the second cavities over the LEDs. 

26. The met: +(I of claim 25, further comprising singulating the first and second 

substrates into indivi,  al packaged LEDs. 

27. he method of claim 25 wherein the first substrate and the second substrate 

have an ide 	ical coefficient of thermal expansion. 

28. The method of claim 25 wherein the first substrate and the second substrate are 

de from the same material. 
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29. The method of claim 25 wherein the wirebonding regions comprise 	. 

conductive structure formed on a surface of the first substrate, and wherein the conduc • ye 

structure comprises at least one of copper, aluminum, tungsten, stainless steel, or .ilicon 

carbide. 

30. The method of claim 25 wherein the LED attachment s es comprise a 

conductive structure formed on a surface of the first substrate, and whe• in the conductive 

structure comprises at least one of copper, aluminum, tungsten, sta 	less steel, or silicon 

carbide. 

31. A solid state lighting (SSL) device, comprising: 

an LED comprising: 

an N-type GaN material; 

an InGaN material over the N-type G. I  material; and 

a P-type GaN material over the 	nGaN material, wherein the N-type GaN 

material has a conductiv 	base through which electrical signals reach the 

LED; 

a mounting unit with a via con ected to an attachment site, the LED being surface- 

mounted on at least . portion of the attachment site with the conductive base 

connected to the at ichment site; 

an alignment unit posit • ned upon the mounting unit and attached to the mounting unit, 

the alignme 	unit having a cavity that corresponds to the attachment site, 

wherein 	e LED protrudes into at least a portion of the cavity, and wherein the 

moun 	g unit and the alignment unit have a generally similar coefficient of 

the 	al expansion; and 

a phos ? or converter material formed over at least a portion of the LED in the cavity. 

The SSL device of claim 31 wherein the conductive base comprises a metallized 

mate al on the N-type material. 
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33. The SSL device of claim 31 wherein: 

the LED further comprises a substrate under the N-type GaN material including at It ast 

one of silicon (Si), gallium nitride (GaN), aluminum nitride (A1N), copp- 	(Cu), 

aluminum (Al), tungsten (W), stainless steel (Fe), and silicon carbide 	IiC); 

the converter material includes a carrier material comprising at le.. 	one of a 

polyimide, a solvent-soluble thermoplastic polyimide, a cera 	c material, and 

glass; and 

the converter material further includes at least one of ceri m(111)-doped yttrium 

aluminum garnet ("YAG"), neodymium-doped YA r, , neodymium-chromium 

double-doped YAG, erbium-doped YAG, ytterbiu -doped YAG, neodymium- 

cerium double-doped YAG, holmium-chromi 	-thulium triple-doped YAG, 

thulium-doped YAG, chromium(1V)-dopes YAG, dysprosium-doped YAG, 

samarium-doped YAG, and terbium-dope-, YAG. 
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CLAIMS 

IAATe claim: 

1. 	A wafer-level packaging assembly for light emitting diodes (LEDs), comprising: 

a patterned substrate comprising a plurality of individual mounting units, wherein 

individual mounting units comprise a wirebond region, a first via at the 

wirebond region, an LED attachment site, and a second via at the LED 

attachment site; 

an alignment substrate attached to the patterned substrate, the alignment substrate 

comprising a plurality of individual alignment units aligned with corresponding 

mounting units of the patterned substrate, and wherein the individual alignment 

units have a cavity exposing at least a portion of individual LED attachment 

sites and individual wirebond regions; 

a plurality of LEDs, wherein at least one LED is positioned in each cavity, and wherein 

each LED has a first electric lead wirebonded to a corresponding first via in a 

wirebond region and a second electric lead surface mounted to a corresponding 

second via at an LED attachment site 

and wherein the patterned substrate and the alignment substrate comprise one of a 

silicon substrate or a glass substrate. 

2. The packaging assembly of claim 1 wherein the patterned substrate and the 

alignment substrate have a generally similar coefficient of thermal expansion. 

3. The packaging assembly of claim 1, further comprising a converter material 

over at least a portion of the LED in the cavity. 

4. The packaging assembly of claim 5 wherein the converter material comprises 

phosphor. 

5. The packaging assembly of claim 1, further comprising a bonding material 

between the patterned substrate and the alignment substrate. 
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6. The packaging assembly of claim 7 wherein the bonding material comprises a 

metallized layer. 

7. The packaging assembly of claim 7 wherein the bonding material comprises an 

adhesive material. 

8. The packaging assembly of claim 1 wherein the wirebond region comprises a 

first conductive material formed on the first via on a surface of the mounting unit and the LED 

attachment site comprises a second conductive material formed on the second vias on the 

surface of the mounting unit. 

9. The packaging assembly of claim 10 wherein at least one of the first or second 

conductive materials comprises a metallized copper structure. 

10. The packaging assembly of claim 	1, 	further comprising an electrostatic 

dissipation (ESD) chip near the LED. 

11. The packaging assembly of claim 1 wherein the second electric lead comprises a 

metallized layer on a base of the LED. 

12. The packaging assembly of claim 1 wherein the second electric lead comprises 

an N-type GaN material at the base of the LED. 

13. A method for manufacturing a package for a light emitting diode (LED), the 

method comprising: 

attaching a patterned wafer to an alignment wafer such that LED attachment sites of the 

patterned wafer are generally aligned with corresponding cavities of the 

alignment wafer; 

positioning a plurality of LEDs in the cavities at the LED attachment sites by using at 

least one surface of the cavities to align the LEDs with the LED attachment 

sites; 
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connecting the LEDs with wirebonding regions of the patterned wafer through 

wirebonds; and 

forming a phosphor converter material over at least a portion of individual LEDs in the 

cavities. 

14. The method of claim 15, further comprising surface-mounting the LEDs to the 

LED attachment sites. 

15. The method of claim 15, further comprising singulating the patterned wafer and 

the alignment wafer into a plurality of individual LED packages. 

16. The method of claim 15 wherein the LEDs are electrically connected to the via 

through the LED attachment sites. 

17. The method of claim 15 wherein attaching the patterned wafer to the alignment 

wafer comprises forming a bonding material of at least one of a metallization layer or an 

adhesive layer on at least one of the patterned wafer or the alignment wafer. 

18. The method of claim 15 wherein attaching the patterned wafer to the alignment 

wafer comprises anodic bonding the patterned substrate to the alignment substrate. 

19. The method of claim 15 wherein positioning the plurality of LEDs in the 

cavities comprises using at least one surface of the cavities as a mechanical stop to guide the 

LEDs into position on the LED attachment sites. 

20. The method of claim 15 wherein the patterned wafer and the alignment wafer 

have generally similar coefficients of thermal expansion. 

21. The method of claim 15 wherein the patterned wafer and the alignment wafer 

are made from at least one of silicon or glass. 

-12- 



22. A method for forming a packaged light emitting diode (LED), comprising: 

positioning a first substrate adjacent to a second substrate, the first substrate having a 

plurality of mounting units and the second substrate having a plurality of 

alignment units, wherein individual mounting units have first vias connected to 

a wirebonding region and second vias connected to a LED attachment site, and 

wherein the individual 	alignment units 	comprise 	first 	cavities 	generally 

corresponding to the wirebonding regions of the mounting units and second 

cavities generally corresponding to the LED attachment sites; 

attaching the first substrate to the second substrate such that the first cavities expose at 

least a portion of individual wirebonding regions and the second cavities expose 

at least a portion of individual LED attachment sites; 

placing at least one LED in individual second cavities with a cathodic, conductive, base 

surface of the LEDs being surface-mounted to the LED attachment sites and 

with an anodic lead wirebonded to the wirebonding region; and 

forming a phosphor converter material in the second cavities over the LEDs. 

23. The method of claim 25, further comprising singulating the first and second 

substrates into individual packaged LEDs. 

24. The method of claim 25 wherein the first substrate and the second substrate 

have an identical coefficient of thermal expansion. 

25. The method of claim 25 wherein the first substrate and the second substrate are 

made from the same material. 

26. The method of claim 25 wherein the wirebonding regions comprise a conductive 

structure formed on a surface of the first substrate, and wherein the conductive structure 

comprises at least one of copper, aluminum, tungsten, stainless steel, or silicon carbide. 

27. The method of claim 25 wherein the LED attachment sites comprise a 

conductive structure fonned on a surface of the first substrate, and wherein the conductive 
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structure comprises at least one of copper, aluminum, tungsten, stainless steel, or silicon 

carbide. 

28. 	A solid state lighting (SSL) device, comprising: 

an LED comprising: 

an N-type GaN material; 

an InGaN material over the N-type GaN material; and 

a P-type GaN material over the InGaN material, wherein the N-type GaN 

material has a conductive base through which electrical signals reach the 

LED; 

a mounting unit with a via connected to an attachment site, the LED being surface-

mounted on at least a portion of the attachment site with the conductive base 

connected to the attachment site; 

an alignment unit positioned upon the mounting unit and attached to the mounting unit, 

the alignment unit having a cavity that corresponds to the attachment site, 

wherein the LED protrudes into at least a portion of the cavity, and wherein the 

mounting unit and the alignment unit have a generally similar coefficient of 

thermal expansion; and 

a phosphor converter material formed over at least a portion of the LED in the cavity. 

29. The SSL device of claim 31 wherein the conductive base comprises a metallized 

material on the N-type material. 

30. The SSL device of claim 31 wherein: 

the LED further comprises a substrate under the N-type GaN material including at least 

one of silicon (Si), gallium nitride (GaN), aluminum nitride (AIN), copper (Cu), 

aluminum (Al), tungsten (W), stainless steel (Fe), and silicon carbide (SiC); 

the converter material includes a carrier material comprising at least one of a polyimide, 

a solvent-soluble thermoplastic polyimide, a ceramic material, and glass; and 

the converter material further includes at least one of cerium(III)-doped yttrium 

aluminum garnet ("YAG"), neodymium-doped YAG, neodymium-chromium 

double-doped YAG, erbium-doped YAG, ytterbium-doped YAG, neodymium- 
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cerium double-doped 

thulium-doped YAG, 

samarium-doped YAG, 

YAG, holmium-chromium-thulium triple-doped 

chromium(IV)-doped YAG, dysprosium-doped 

and terbium-doped YAG. 

YAG, 

YAG, 


