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CLAIMS

We claim:

1. A semiconductor device, comprising:

a first substrate;

a second substrate having a plurality of projections and a pluraljy of intermediate
rcegions, with individual intermediate regions bounded by ngfghboring projcctions
and having a blind end, at least one of the first and sefond substrates having a
plurality of solid-state transducers, wherein individugf solid-state transducers are
disposed at least partially within corresponding intgrmediate regions; and

a discontinuous bond between the first substrate/and the second substrate, the
discontinuous bond comprising a bonding material bonded to the second
substrate at the blind end of the intg/mediate regions, with the solid-state

transducers disposed between the first fubstrate and the bonding material.

2. The semiconductor device of £laim 1 wherein the plurality of intermediate
rcgions and the projcctions form a first pattgfn at the sccond substrate, and wherein the plurality
of solid-state transducers and the bondifg material form a second pattern, the second pattern

being the inverse of the first pattern.

3. The semiconducgghr device of claim 2 whercin the bonding matcrial comprises a
bonding metal, and whereinghe first pattern comprises a waffle pattern and the second pattern

comprises an inverted waflle pattern.

4, The/semiconductor device of claim 1 wherein the plurality of solid-state

transducers comgfrise light-emitting diodes.

5. A bonded assembly, comprising;
first substrate carrying a transducer structure and a bonding material with the
transducer structure disposed between the first substrate and the bonding

material; and
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a second substrate, the second substrate having a series of projections forming a pattern
wherein the first substrate is bonded to the second substrate with a discontinugis

bond in regions between the projections.

6. The bonded assembly of claim 5 wherein the discontinuous bond fomprises a
serics of sections of the bonding material bonded to the second substrate, separgled by sections

of the bonding material not bonded to the second substrate.

7. The bonded assembly of claim 5 wherein the bondigd material comprises a

bonding metal, and wherein the transducer structure comprises a lighyfemitting diode.

8. A semiconductor device, comprising:

a first substrate carrying a bonding material and g/plurality of solid-state transducers
disposed between the first substrate and th# bonding material; and

a second substrate bonded to the first sybstrate with a discontinuous bond, the
discontinuous bond comprising a pfirality of spaccd-apart bond segments, with
individual bond segments includfhg a portion of the bonding material bonded to

both the solid-state transducetf and to the second substrate.

9. The semiconductor defice of claim 8 wherein the second substrate includes
projections that at least partially dgfine a plurality of regions in the second substrate, wherein
individual regions are partially g€cupied by the bonding material and partially occupied by one
of the plurality of solid-state fransducers, wherein the projections form a grid pattern of streets

between neighboring solid/tate transducers.

10.  The g¥miconductor device of claim 8 wherein the individual bond segments are
separated by sectjfns of void space defined at least partially by a gap between neighboring solid-

state transducgfs.
A semiconductor device, comprising:

a carrier substrate, wherein the carrier substrate includes a plurality of projections

separated by intermediate regions; and
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a plurality of solid-state transducers, with individual solid-state transducers disposed a

12, The semiconductor device of claim 11 wherein the projectiofs and the

intermediate regions form a rectilinear pattern in the carrier substrate.

13.  The semiconductor device of claim I1 wherein the plyfality of solid-state

transducers comprise light-emitting diodes.

14. A method for fabricating a semiconductor device, tfe method comprising:

forming a plurality of solid-state transducers in a devicgAubstrate;

forming a plurality of recesses in a carrier substrate; #hd

bonding the carrier substrate to the device substrgfte with a discontinuous bond, wherein
the discontinuous bond comprises bgAding material between individual solid-

state transducers and a blind end of ghrresponding individual recessces.

15.  The method of claim 14 whegfin the plurality of recesses form a first pattern and
the plurality of solid-state transducers fffrm a second pattern that is the inverse of the first
pattern, and wherein bonding the carrjr substrate to the device substrate includes aligning the
first pattern with the second patterand bringing the device substrate and the carrier substrate

together.

16.  The methog/of claim 15 wherein aligning the first pattcrn with the second pattern

includes optically alignjfig the first pattern with the second pattern.
17. ThE€ method of claim 14, further comprising at least restricting the bonding
material fro owing across the carrier substrate by confining the bonding material to the

plurality offecesses.

The method of claim 14 wherein the individual recesses are separated by

pifjections of the carrier substrate, and wherein the projections form streets, the method further
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removing the device substrate without removing the plurality of solid-state transducers;
and
dicing the carrier substrate along the streets to form a plurality of indiytdual

semiconductor devices.

19. A method for fabricating a semiconductor assembly, the method cgfprising:

aligning a carrier substrate having a plurality of recesses with a device fubstrate having a
plurality of solid-state transducers;

containing a bonding material in the plurality of recesses; and

bonding the device substrate to the carrier substrate with aAliscontinuous bond while

containing the bonding material in the plurality of rgtesses.

20.  The method of claim 19 wherein bonding Ahe device substrate to the carrier
substrate includes optically aligning the plurality of soligfstate transducers with the plurality of

I'CCC8SCS.

21.  The method of claim 19 whergfn bonding the device substrate to the carrier
substrate with a discontinuous bond includes;

forming individual segments of th¢/discontinuous bond by bonding individual solid-state
transducers to a blind ep#t of a corresponding recess with the bonding material;

inserting projections of the gérrier substrate into trenches, wherein the trenches surround
the individual sgfid-state transducers, and wherein the projections at least
partially defing/iscontinuities in the discontinuous bond; and

clevating a tempergfure of the carrier substrate and the device substrate while containing

Ag material in the plurality of recesses.
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L. A semiconductor device, comprising:

a first substrate;

a second substrate having a plurality of projections and a plurality of recesses, with individual
recesses bounded by neighboring projections and having a closed end, at least one of
the first and second substrates having a plurality of solid-state transducers, wherein
individual solid-state transducers are disposed at least partially within corresponding
recesses, and wherein the projections are directly adjacent to the first substrate; and

a discontinuous bond between the first substrate and the second substrate, the discontinuous
bond comprising a bonding material bonded to the second substrate at the closed end
of the recesses, with the solid-state transducers disposed between the first substrate

and the bonding material.

2. The semiconductor device of claim 1 wherein the plurality of recesses and the
projections form a first pattern at the second substrate, and wherein the plurality of solid-state
transducers and the bonding material form a second pattern, the second pattern being the inverse of

the first pattern.

3. The semiconductor device of claim 2 wherein the bonding material comprises a
bonding metal, and wherein the first pattern comprises a waffle pattern and the second pattern

comprises an inverted waffle pattern.

4. The semiconductor device of claim 1 wherein the plurality of solid-state transducers

comprise light-emitting diodes.

5. A bonded assembly, comprising:

a first substrate carrying a transducer structure and a bonding material with the transducer
structure disposed between the first substrate and the bonding material; and

a second substrate, the second substrate having a series of projections forming a pattern,

wherein the first substrate is bonded to the second substrate with a discontinuous
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bond in regions between the projections, and wherein the projections are directly

adjacent to the first substrate.

6. The bonded assembly of claim 5 wherein the discontinuous bond comprises a series
of sections of the bonding material bonded to the second substrate, separated by sections of the

bonding material not bonded to the second substrate.

7. The bonded assembly of claim 5 wherein the bonding material comprises a bonding

metal, and wherein the transducer structure comprises a light-emitting diode.

8. A semiconductor device, comprising:

a first substrate carrying a bonding material and a plurality of solid-state transducers disposed
between the first substrate and the bonding material; and

a second substrate bonded to the first substrate with a discontinuous bond, the discontinuous
bond comprising a plurality of spaced-apart bond segments, with individual bond
segments including a portion of the bonding material bonded to both the solid-state
transducers and to the second substrate, and wherein at least a portion of the first

substrate is positioned directly adjacent to a portion of the second substrate.

9. A semiconductor device, comprising:

a first substrate carrying a bonding material and a plurality of solid-state transducers disposed
between the first substrate and the bonding material; and

a second substrate bonded to the first substrate with a discontinuous bond, the discontinuous
bond comprising a plurality of spaced-apart bond segments, with individual bond
segments including a portion of the bonding material bonded to both the solid-state
transducers and to the second substrate, wherein the second substrate includes
projections that at least partially define a plurality of regions in the second substrate,
wherein individual regions are partially occupied by the bonding material and
partially occupied by one of the plurality of solid-state transducers, and wherein the

projections form a grid pattern of streets between neighboring solid-state transducers.
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10.  The semiconductor device of claim 8 wherein the individual bond segments are
separated by sections of void space defined at least partially by a gap between neighboring solid-state

transducers.
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