
SUMMARY OF THE INVENTION 

According to a first asr >ect, there is provided a temporary bonding IT lethod 

comprising: applying a lift-off h wer to a device surface of a first substrate: forn ling a 

bonding laver on the li fl-off lay en positioning a earner surface of a second sul xstrate 

proximate to a surface of the bonding layer: moving the carrier surface of the second 

substrate and the surfac e of the 1: >onding laver into contact with each other: bondii ng the 

carrier surface of the second subs" trate to the surface of the bonding laver to 

form a bonded stack: £ md senar ating the first substrate from the second substn ite bv 

treating the lift-off laver 

Accord to a se cond asc iect. there is provided a temporary bonding n lethod 

comprising: applying a lift-off h iver to a device surface of a first substrate: forn ling a 

bonding laver on the ii ft-off lay er: positioning a earner surface of a second sul jstrate 

proximate a surface of the bonding laver: moving the carrier surface of the second 

substrate and the surfac e of the 1: jonding laver into contact with each other; bondii ng the 

carrier surface of the s econd su bstrate to the surface of the bonding laver to f orm a 

bonded stack: heating i the bond* id stack to a predetermined temperature to softs ;n the 

bonding laver: and separating the first substrate from the second substrate wherein at 

least a portion of the lift -off laver remains on the first substrate. 

The- present in-v-efttkin oyercoroes-fhc prior ait^rfebteniK by wovidingDisclosed 

herein is a temporary bonding method comprising providing a stack comprising: 

a first substrate having a back surface and a device surface; 

a first bonding layer adjacent the device surface and having a softening 

temperature; 

a second bonding layer adjacent the first bonding layer and having a softening 

temperature, wherein the softening temperature of the first bonding layer is at least about 

20C greater than the softening temperature of the second bonding layer; and 

a second substrate having a carrier surface, the second bonding layer being 

adjacent the carrier surface. The first and second substrates are then separated. 
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Disclosed herein is an article comprising a first 

substrate having a back surface and a device surface. The article further comprises a first 

bonding layer adjacent the device surface and having a softening temperature. There is a 

second bonding layer adjacent the first bonding layer and having a softening temperature, 

with the softening temperature of the first bonding layer being at least about 20C greater 

than the softening temperature of the second bonding layer. The article also includes a 

second substrate having a carrier surface, with the second bonding layer being adjacent 

the carrier surface. 

In a fa#K^^ifK^i-ifflertf-f#fee4mf6fH^eB;Disclc;>sed herein is a temporary bonding 

method is-pFavide&-4fr4he-methe€lra-staek45-FFe¥kle€k-aft€l-#K>-sla^ 

eeaaftrisescomprising providing a stack comprising: 

a first substrate having a back surface and a device surface; 

a first rigid layer adjacent the device surface; 

a bonding layer adjacent the first rigid layer; and 

a second substrate having a carrier surface, the bonding layer being adjacent the 

carrier surface. The stack further comprises one or both of the following: 

a lift-off layer between the device surface and the first rigid layer; or 

a second rigid layer between the bonding layer and the carrier surface. 

The first and second substrates are then separated. 

The inveftUoe~ak;c providesDisclosed herein is an article comprising a first 

substrate having a back surface and a device surface. The article further comprises a first 

rigid layer adjacent the device surface, a bonding layer adjacent the first rigid layer, and a 

second substrate having a 
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carrier surface. The bonding layer is adjacent the carrier surface, and the article further 

comprises one or both of the following: 

a lift-off layer between the device surface and the first rigid layer; or 

a second rigid layer between the bonding layer and the carrier surface. 

&H*efraHe*keF-efflkedHaem-e£*he4iweiriiefoDisclos^ herein is a temporary 

bonding method isprovided-wfeefe-the-meifeed-eeiagFtses-comprising providing a stack 

comprising: 

a first substrate having a back surface and a device surface, the device surface 

having a peripheral region and a central region; 

a second substrate having a carrier surface; 

an edge bond adjacent the peripheral region and the carrier surface; and 

at least one layer selected from the group consisting of: 

a lift-off layer between the edge bond and the device surface; 

a lift-off layer between the edge bond and the carrier surface; 

an adhesion promoter layer between the edge bond and the device 

surface; 

an adhesion promoter layer between the edge bond and the carrier surface; 

a bonding layer between said edge bond and said device surface; and 

a bonding layer between said edge bond and said carrier surface. 

The first and second substrates are then separated. 

In a final embodiment of^he-ffivention. Disclosed herein is an article 4s-provided. 

Tke-aFticle compfisescomprising a first substrate having a back surface and a device 

surface, and the device surface has a peripheral region and a central region. The article 

further comprises a second substrate having a carrier surface, an edge bond adjacent the 

peripheral region and the carrier surface, and at least one layer selected from the group 

consisting of: 

a lift-off layer between the edge bond and the device surface; 

a lift-off layer between the edge bond and the carrier surface; 

an adhesion promoter layer between the edge bond and the device surface; 
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an adhesion promoter layer between the edge bond and the carrier surface; 

a bonding layer between said edge bond and said device surface; and 

a bonding layer between said edge bond and said carrier surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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CLAIMS 

1. A temporary bonding method comprising: 

applying a lift-off layer to a device surface of a first substrate; 

forming a bonding layer on the lift-off layer; 

positioning a carrier surface of a second substrate proximate to a surface of the bonding 

layer; 

moving the carrier surface of the second substrate and the surface of the bonding layer 

into contact with each other; 

bonding the carrier surface of the second substrate to the surface of the bonding layer to 

form a bonded stack; and 

separating the first substrate from the second substrate by treating the lift-off layer. 

2. The method of claim 1, wherein the lift-off layer is applied by spin-coating. 

3. The method of claim 1, wherein the lift-off layer has a thickness T1 of less than about 3 

4. The method of claim 1, wherein the lift-off layer is a conformal layer. 

5. The method of claim 1, wherein compositions used to form the lift-off layer are selected 

so that the lift-off layer is soluble in solutions selected from the group consisting of 1% 

hydrochloric acid aqueous solution, 50% acetic acid aqueous solution, isopropanol, 1-dodecene, 

R-limonene, cyclopentanone, PGME, and tetramethylammonium hydroxide. 

6. The method of claim 1, wherein the device surface includes at least one structure selected 

from the group consisting of: solder bumps; metal posts; metal pillars; and structures formed 

from a material selected from the group consisting of silicon, polysilicon, silicon dioxide, silicon 

(oxy)nitride, metal, low k dielectrics, polymer dielectrics, metal nitrides, and metal silicides. 
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7. The method of claim 1, wherein the second substrate includes one of the following 

materials: silicon, sapphire, quartz, metals (e.g., aluminum, copper, steel), and various glasses 

and ceramics. 

8. The method of claim 3, wherein the thickness T1 is about 0.5 p,m to about 3 jjxn. 

9. The method of claim 8, wherein the thickness T1 is about 1.0 pm to about 1.5 p,m. 

10. The method of claim 1, wherein the step of separating the first substrate from the second 

substrate includes dissolving the lift-off layer. 

11. A temporary bonding method comprising: 

applying a lift-off layer to a device surface of a first substrate; 

forming a bonding layer on the lift-off layer; 

positioning a carrier surface of a second substrate proximate a surface of the 

bonding layer; 

moving the carrier surface of the second substrate and the surface of the bonding 

layer into contact with each other; 

bonding the earner surface of the second substrate to the surface of the bonding 

layer to form a bonded stack; 

heating the bonded stack to a predetermined temperature to soften the bonding 

layer; and 

separating the first substrate from the second substrate wherein at least a portion 

of the lift-off layer remains on the first substrate. 

12. The method of claim 11, further including a step of dissolving the lift-off layer after said 

step of separating the first substrate from the second substrate. 
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"CE33MS" 

1. A temporary bonding method comprising: 

applying a lift-off layer to a device surface of a first substrate; / 

forming a bonding layer on the lift-off layer; / 

positioning a carrier surface of a second substrate proximate to a surface of the bonding 

layer; / 

moving the carrier surface of the second substrate and the surface of the bonding layer 

into contact with each other; / 

bonding the carrier surface of the second substrate to the surface or the bonding layer to 

form a bonded stack; and / 

separating the first substrate from the second substrate by treating the lift-off layer. 

2. The method of claim 1, wherein the lift-off layer is applied by spin-coating. 

3. The method of claim 1, wherein the lift-off layer has a thickness T1 of less than about 3 

pm. / 

4. The method of claim 1, wherein the lift-off layer is a conformal layer. 

5. The method of claim 1, wherein compositions used to form the lift-off layer are selected 

so that the lift-off layer is soluble in solutions selected from the group consisting of 1% 

hydrochloric acid aqueous solution, 50% acetic acid aqueous solution, isopropanol, 1-dodecene, 

R-limonene, cyclopentagbne, PGME, and tetranlethylammonium hydroxide. 

6. The method of claim 1, wherein the device surface includes at least one structure selected 

from the grou/consisting of: solder bumps; metal posts; metal pillars; and structures formed 

from a material selected from the group consisting of silicon, polysilicon, silicon dioxide, silicon 

(oxy)nraide, metal, low k dielectrics, polymer dielectrics, metal nitrides, and metal silicides. 
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T. "H"' MH'lliml nr. iniin 1; u.'lu u r»i i\4ha flftrnnj£^ajWraJa^r.1nHftR one of the following 

materials: silicon, sapphire, quartz, metals (e.g., aluminum, copper, steel), and various glasses/ 

and ceramics. / 

8. The method of claim 3, wherein the thickness TI is about 0.5 \im to about 3 ufn. 

9. The method of claim 8, wherein the thickness T1 is about 1.0 fxm to about 1.5 fxm. 

10. The method of claim 1, wherein the step of separating the first substrate from the second 

substrate includes dissolving the lift-off layer. / 

11. A temporary bonding method comprising: / 

applying a lift-off layer to a device surface of a first substrate; 

forming a bonding layer on the lift-off layer; / 

positioning a carrier surface of a second substrate proximate a surface of the 

bonding layer; / 

moving the carrier surface of the second substrate and the surface of the bonding 

layer into contact with each other; / 

bonding the carrier surface of the second substrate to the surface of the bonding 

layer to form a bonded stack; / 

heating the bonded stack/io a predetermined temperature to soften the bonding 

layer; and / 

separating the firsrsubstrate from the second substrate wherein at least a portion 

of the lift-off layer remains on the first substrate. 

12. The method of claim 11, further including a step of dissolving the lift-off layer after said 

step of separating the first substrate from the second substrate. 


