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REUSABLE DIE CARRIER FOR . 

BURi'l-L~ AND BURN-IN PROCESS 

5 

INTRODUCTION 

Technical Field 

10 Background 

1. Field of the Invention: The present invention relates generally to a 

fixture and process for use during evaluation of integrated circuits and other 

semiconductor devices. More particularly, it relates to a reusable carrier for 

temporarily holding a semiconductor device as an unpackaged die while the 

15 semiconductor device is. tested and/or burned in and to a bum-in and/or electrical 

test process using a reusable carrier. 

2. Description of the Prior Art: When fabrication of integrated circuits 

and other semiconductor devices, such as discrete power transistors, has been 

comple~ed, the semiconductor devices are subjected to burn-in and electrical test in 

20 order to identify and eliminate defective semiconductor devices before shipment to a 

customer. The term "burn-in" relates to a procedure in which the semiconductor 

devices are exercised at a controlled temperature, typically an elevated temperature 

in an oven, and certain operating electrical bias and/or signals are supplied to the 

semiconductor devices while they are at the elevated temperature. The use of the 

25 elevated temperature accelerates stress to which the devices are subjected during 

burn-in, so that marginal devices that would otherwise fail shortly after being placed 

in service fail during burn-in and are eliminated before shipping. In electrical test, a 

more complete set of operating electrical bias and signals are supplied to the device 

to provide a thorough evaluation of its functions. 

30 As presently practiced, both burn-in and complete electrical test are not 

carried out until the semiconductor devices have been assembled in packages as they 

will be inserted in circuit boards. For burn-in, the packaged devices are temporarily 

inserted in sockets of special burn-in boards which include circuit traces for 
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contacting a sufficient number of contact pins or pads on the packages to provide the 

operating electrical bias and/or signals used during burn-in. In some burn-in 

applications, contact needs to be made only to a limited number of pins or pads of a 

packaged integrated circuit. For electrical test to verify performance, the integrated 

5 circuit is removed from the burn-in board and placed in a test fixture that will allow 

electrical contact to all of the pins or pads of the packaged integrated circuit. 

When a packaged integrated circuit is found to be defective during burn-in or 

electrical test, it must be scrapped. In addition to the defective die, the integrated 

circuit package itself must be discarded. For many years, it has therefore been 

10 desired to carry out the testing and burn-in of integrated circuits at the die level, 

before being packaged. Also, the advent of multi-chip modules (MCMs) has led to 

a new requirement for actually shipping devices in die form for assembly of several 

die into an MCM. The die must be tested and burned in before assembly into the 

MCM, since MCMs are difficult an~ expensive to repair. While many proposals to 

15 do this have been made, they have not achieved general use. A significant factor 

preventing burn-in and/or electrical test at the die level has been the lack of a fixture 

for carrying and protecting the die during burn-in and/or electrical test that will meet 

the stringent requirements for such a carrier. 

20 SUi\-L\IAR Y OF THE INVEl"TION 

Accordingly, it is an object of this invention to provide a novel reusable 

carrier for temporarily holding a semiconductor die. 

It is another object of the invention to provide such a reusable carrier for 

25 temporarily holding a semiconductor die for burn-in that is also suitable for use in 

electrical test of the semiconductor die. 

It is still another object of the invention to provide a process using a 

reusable carrier for burn-in evaluation of a semiconductor die. 

It is yet another object of the invention to provide such a process in which 

30 the reusable carrier is further used for electrical test of the semiconductor die. 

lt is a further object of the invention to proyide such a reusable carrier for 

t!.!mporarily holding a semiconductor die that can -be used with conventional burn-in 

systems and burn-in boards in the process. 
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It is still another object of the invention to provide such a reusable carrier for 

temporarily holding a semiconductor die that can readily be provided in different 

sizes for different siie die and different numbers of pins. 

It is yet another object of the invention to provide such a reusable carrier for 

5 temporarily holding a semiconductor die in which the semiconductor die can be 

environmentally protected. 

The attainment of these and related objects may be achieved through use of 

the novel reusable die carrier and burn-in process herein disclosed. A reusable die 

carrier in accordance with this invention has a base having a plurality of carrier 

IO contacts for electrical connection of the semiconductor die external of the reusable 

carrier: A plurality of electrically conductive traces on the base have first ends 

connected to the peripheral contacts and have second ends positioned to engage die 

contacts on the semiconductor die. A means on the base positions the semiconductor 

die with the die contacts engaging the second ends of the plurality of electrically 

15 conductive traces. A lid is configured for removable positioning over the base to 

cover the semiconductor die. A means fastens the lid in position over the base. 

A process in accordance with the invention for burn-in of an unpackaged 

semiconductor die includes providing a reusable carrier for the semiconductor die 

having a plurality of contacts on the carrier. The semiconductor die is inserted in 

20 the reusable carrier. The semiconductor die is heated to an elevated temperature. 

Burn-in input electrical bias ~nd, optionally signals, are supplied from a source 

external of the reusable carrier to at least some of the contacts and through the 

reusable carrier to the semiconductor die. Burn-in output electrical signals in 

response to the burn-in input electrical signals, if supplied, are received from the 

25 semiconductor die and through the reusable carrier from at least some of the 

plurality of contacts. The· burn-in output electrical signals are evaluated to 

categorize the semiconductor die as good or defective. 

The attainment of the foregoing and related objects, advantages and features 

of the invention should be more readily apparent to those skilled in the art, after 

30 review of the following more detailed description of the invention, taken together 

with the drawings, in which: 
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BRIEF DESCRIPTION OF THE DRA \Vh'lGS 

Figure 1 is an exploded perspective view of a reusable carrier in accordance 

with the invention for temporarily holding a semiconductor die. 

5 Figure 2 is a cross section view of the reusable carrier for temporarily 

holding a semiconductor die of Figure 1 in assembled form, ready for use. 

Figure 3 is a plan view of the reusable carrier for temporarily holding a 

semiconductor die of Figures 1-2. 

Figure 4 is a cross section view of the reusable carrier for temporarily 

10 holding a semiconductor die similar to Figure 2, but with the carrier in an open 

position. 

Figure 5 is a cross section view similar to Figure 2, but of a second 

embodiment of a reusable carrier in accordance with the invention for temporarily 

holding a semiconductor die. 

15 Figure 6 is a plan view similar to Figure 3, but of the Figure 5 embodiment 

of the reusable carrier for temporarily holding a semiconductor die. 

Figure 6A is a plan view of a portion of the reusable carrier of Figures 5-6. 

Figure 6B is a cross section view of area 68 in Figure 6A. 

Figure 7 is a plan view of a third embodiment of a reusable carrier in 

20 accordance with the inven_tion for temporarily holding a semiconductor die. 

Figure 8 is a plan view of the reusable carrier of Figure 7 in use with a test 

fixture. 

Figure 9 is a cross section view, taken along the line 9-9 in Figure 8. 

Figure 10 is a plan view of a portion of another embodiment of a reusable 

25 carrier iri accordance with the invention. 

30 

Figure 11 is a side view of the die carrier portion shown in Figure 10. 

DETAILED DESCRIPTION OF THE INVENTION 

Turning now to the drawings, more particularly to Figures 1-4, there is 

shown a reusable carrier I 0 for temporarily holding an integrated circuit 12 during 

burn-in and/or electrical test. The reusable carrier 10 includes a base 14 and a lid 

16 attached to the base 14 by hinges 18. A tlexibk substrate 19, formed from a 
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suitable polymeric material, e.g. polyimide, is attached to the base 14 with a suitable 

adhesive. Four alignment posts 20 have tapered surfaces 22 that engage comers 24 

of the integrated circuit 12 to position the integrated circuit 12 precisely on upper 

surface 26 of the substrate 19. A spring-loaded latch 28 engages projection 30 in 

5 aperture 32 of the base 14 to hold the lid 16 closed over the integrated circuit 12. 

Electrically conductive traces 34 on the surface 26 have contact bumps (not shown) 

which engage contact pads (not shown) on the circuit 12 to connect the integrated 

circuit 12 to peripheral contact pads 38 around edges 40 of the substrate 19. The 

bumps could alternatively be provided on the circuit 12, rather than on the traces 34. 

10 A spring 42 engages upper surface 43 of the circuit 12 (which comprises the back 

side of the integrated circuit 12) _when the lid 16 is in its closed position over the 

integrated circuit 12, to provide a biasing force to urge the contact pads against the 

conductive traces 34 with sufficient force to. insure a reliable electrical connection. 

A thin layer of rubber. or other suitable compliant material may be provided between 

15 the flexible substrate 19 and the base 14 in order to even out the force between the 

contact pads and the bumps on the conductive traces 34. A vacuum port 46 is 

provided through the base 14, substrate 19 and compliant material to permit 

application of a vacuum to hold the integrated circuit 12 in place on the substrate 19. 

In practice, the substrate 19 is desirably a commerciaJiy available substrate, 

20 available from several manufacturers using different technologies. For example, the 

substrate could be an ASMA T substrate, obtainable from Nitto Denko. 

The reusable carrier 10 is reasonably environmentally protected, so that the 

unpackaged integrated circuit 12 no longer needs to be handled in a clean room 

environment. The reusable carrier 10 can now be used in standard burn-in or test 

25 . systems. 

For burn-in, the temporary package lO containing the integrated circuit die 

12 is now loaded into a socket 48 on a burn-in board 50, which is then loaded into a 

burn-in system, where otherwise standard burn-in is performed. The pads 38 of the 

substrate 19, now part of the temporary package IO, contact leads 52 of the burn-in 

30 socket 48. As is conventional, burn-in may be carried out with the application of no 

more than an operating potential to the integrated circuit, with the application of 

both operating potential and operating signals supplied to exercise the integrated 

circuit 12, or with the application of both operating potential and operating· signals 
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and the sensing of output signals from the integrated circuit 12 during burn-in. 

Figures 5-6B show another reusable carrier 60 for use with a memory 

integrated circuit 62. Tapered alignment posts 64 are positioned to receive the 

different shaped integrated circuit 62 in a precise position so that its contact pads 

5 will engage contact bumps on substrate 70. As in the Figures 1-4 embodiment, 

electrically conductive copper traces 72 on flexible polyimide substrate 70 have 

contact bumps 74 which engage contact pads on the circuit 62 to connect the 

integrated circuit 62 to peripheral contact pads 68 around edges 77 of the substrate 

70. Other than as shown and described, the construction and operation of the 

10 Figures 5-6B embodiment of the invention is the same as that of the Figures 1-4 

embodiment. 

Figure 7 shows a reusable carrier 80 having additional contact pads 82 on 

substrate 84 for testing. For test, which often requires more contacts than bum-in, 

the reusable carrier 80 is loaded into c_t probe card 86 (Figures 8-9) ·in a tester (not 

15 shown). The probe ca_rd 86 has a plurality of conductive traces 88 on an epoxy or 

polyimide board 89, each connected to a probe tip 90 for contacting the additional 

pads 82 for testing and to a tester connection 92. For clarity. only twelve traces 88 

are shown. In practice, an actual probe card might contain hundreds of conductive 

traces 88 and probe tips 90. Additional pads 82 are connected to an integrated 

20 circuit under test by conductive traces 93 on substrate 84 and are used for the 

additional contacts needed for test. This construction of the substrate 84 allows the 

socket 48 (Figure 1) used for burn-in to have significantly fewer pins than would 

otherwise be needed for test, saving cost in burn-in, since typically thousands of 

times more burn-in sockets than probe cards are required. The electrical test is 

25 carried out either prior to or after burn-in. 

Figures 10-1 l show part of a die carrier 100, in which a combination of 

fixed posts 102 and springs 10-l provide an alignment mechanism for the die carrier. 

The posts 102 and springs 10-l are attached to base 106 and extend through flexible 

substrate 108. The fixed posts 102 fix the location of two adjacent sides 110 and 

30 112 of die 114, assuring that tht! die is properly positioned on the substrate 108. A 

tap(!r 116 at the base of the posts 102 holds down the two adjacent sides 110 and 

112 when the die 114 is pressed against the posts 102. The pressure to hold the die 

114 against the posts 102 is supplied by the two springs 104, which are shaped also 
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to supply a slight downward pressure on the two edges 118 of the die in contact with 

the springs 104. This downward pressure on the die 114 holds it in place as a die 

positioning mechanism (not shown) releases it and pulls away from the die 114, 

overcoming any electrostatic or molecular attraction between the die and the 

5 positioning mechanism. This pressure serves the same function of holding the die 

114 in place when the carrier lid (not shown) is opened after the bum-in or test. 

Other than as shown and described, the construction and operation of the Figures 

l 0-11 embodiment of the invention is the same as that of the Figures l-6B 

lO 

em bod i men ts. 

It should now be readily apparent that a novel reusable die carrier for bum-in 

and burn-in process capable of achieving the stated objects of the invention has been 

provided. The reusable carrier temporarily holds a semiconductor die. In one form, 

the reusable carrier temporarily holds a semiconductor die for burn-in and is also 

suitable for use in electrical test of the semiconductor die. This form of the 

15 invention provides a substantial savings for burn-in sockets where only a limited 

number of pins are required for burn-in sockets, since extra contact pads can be 

provided in the reusable carrier for contacting an integrated Circuit in the carrier for 

test. The process uses the reusable carrier for burn-in evaluation of a semiconductor 

die, and optionally for electrical test of the semiconductor die.· The reusable carrier 

20 can be used with conventional burn-in systems and burn-in boards in the process. 

The reusable carrier can readily be provided in different .sizes for different size die 

and different numbers of pins. One socket design on a burn-in board might be used 

with a variety of integrated circuit die in the die carrier by substrate redesign. The 

proper direction of signals to the different integrated circuit die can be accomplished 

25 by the use of different substrates in the die carrier. This capability means that it is 

possible to move toward a universal burn-in board. In the reusable carrier the 

semiconductor die is environmentally protected. 

It should funher be apparent to those skilled in the art that various changes in 

form and details of the invention as shown and described may be made. It is 

30 intended that such changes be included within the spirit and scope of the claims 

appended hereto. 
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\VHAT IS CLAl.i"\-IED IS: 

l. · A reusable carrier for a semiconductor die, which comprises a base 

having a plurality of carrier contacts for electrical connection of the semiconductor 

5 die external of said reusable carrier, a plurality of electrically conductive traces on 

said base, having first ends connected to said peripheral contacts and having second 

ends positioned to engage die contacts on the semiconductor die, means on said base 

for positioning the semiconductor die with the die contacts engaging the second ends 

of said plurality of electrically conductive traces, a lid configured for removable 

10 positioning over said base to cover the semiconductor die, and means for fastening 

said lid in position ·over said base. 

2. The reusable carrier for a semiconductor die of claim 1 in which said 

base comprises a rigid member having_ an upper surface and a flexible substrate for 

15 the semiconductor die attached over the upper surface. 

20 

3. The reusable carrier for a semiconductor die of claim 2 in which said 

reusable carrier additionally comprises a layer of resilient compliant material 

between said flexible substrate and said base. 

4. The reusable carrier for a semiconductor die of claim 1 in which said lid 

is attached to said base by at least one hinge. 

5. The reusable carrier for a semiconductor die of claim 4 in which said 

25 means for fastening said lid in position over said base comprises a latch configured 

for holding engagement of said base. 

6. The reusable carrier for a semiconductor die of claim 1 in which said 

means for positioning the semiconductor die comprises a plurality of alignment posts 

30 each having an inclined portion for engaging a portion of the semiconductor die. 

7. The reusable carrier for a semiconductor die of claim 1 additionally 

comprising a vacuum port extending through said base to engage the semiconductor 

I 111\lll llllll 11111 l\lll \\ \Ill . 
* C L M S ~ 
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die when the semiconductor die is in said means for positioning the semiconductor 

die. 

8. The reusable carrier for a semiconductor die of claim 1 additionally 

5 comprising a means on said lid for biasing the semiconductor die against the second 

ends of said. plurality of electrically conductive traces. 

9. The reusable carrier for a semiconductor die of claim 8 in which said lid 

has an inner surface and said means for biasing the semiconductor die against the 

10 second _ends of said plurality of electrically conductive traces comprises a spring 

attached to the inner surface of said lid. 

l 0. The reusable carrier for a semiconductor die of claim 1 in which said 

plurality of electrically conductive traces are configured to engage the die contacts of 

15 an integrated circuit as the semiconductor die. 

11. The reusable carrier for a semiconductor die of claim 10 further 

comprising an additional plurality of electrically conductive traces on said base, said 

additional plurality of electrically conductive traces having first ends connected to a 

20 plurality of test contacts and second ends positioned to engage additional die contacts 

on the semiconductor die. 

· 12. In a reusable carrier for a semiconductor die, said reusable carrier 

having a base on which the semiconductor die is mounted and a first plurality of 

25 burn-in electrical contacts on said base for making electrical connection to the 

semiconductor die external of said carrier for burn-in of the semiconductor die, the 

improvement comprising a second plurality of test electrical contacts on said base for 

making electrical connection to the semiconductor die for electrical test of the 

semiconductor die. 

30 

13. The reusable carrier for a semiconductor die of claim 12 in which said 

base comprises a rigid member having an upper surface and a flexible substrate for 

the semiconductor die attached over the upper surface; with said first plurality of 

· I 1111111 111111 11111 1111111 1111 
* C L M S * 

I. 
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burn-in electrical contacts and said second plurality of test electrical contacts being 

on said flexible substrate. 

14. A process for burn-in of an unpackaged semiconductor die, which 

5 comprises providing a reusable carrier for the semiconductor die having a plurality 

of contacts on the carrier, inserting the semiconductor die in the reusable carrier, 

establishing the semiconductor die at a desired temperature, supplying a bum-in 

electrical input from a source external of the reusable carrier to at least some of the 

contacts and through the reusable carrier to the semiconductor die, maintaining the 

IO semiconductor die at the desired temperature during burn-in, and removing the 

semiconductor die from the reusable carrier after burri-in. 

15 

15. The process of claim 14 in which the burn-in electrical input includes 

operating input signals for the semiconductor die. 

16. The process of claim 15 additionally comprising receiving bum-in output 

electrical signals in response to the burn-in input electrical signals from the 

semiconductor die and through the reusable carrier from at least some of the 

plurality of contacts, and evaluating the burn-in output electrical signals to categorize 

20 the semiconductor die as good or defective. 

25 

17. The process of claim I 6 additionally comprising th·e steps of removing 

the semiconductor die categorized as good from the reusable carrier and packaging 

the semiconductor die in a semiconductor die package. 

18. The process of claim 14 additionally comprising the steps of supplying 

electrical test input electrical signals from a source external of the reusable carrier to 

at least some of the contacts and through the reusable carrier to the semiconductor 

die, receiving electrical test output electrical signals in response to the electrical test 

30 input electrical signals from the semiconductor die and through the reusable carrier 

from at least some of the plurality of contacts, and evaluating the electrical test 

output electrical signals to categorize the semiconductor die as good or defective. 

Ullllll llllll lllll lllll II llll 
* C L M S * 
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19. The process of claim 18 additionally comprising the steps of removing 

the semiconductor die categorized as good from the reusable carrier and packaging 

the semiconductor die in a semiconductor die package. 

20. The process of claim 1-8 in which the steps of supplying electrical test 

input signals, receiving electrical test output signals and evaluating th.e electrical test 

output electrical signals are carried out after inserting the semiconductor die in the 

reusable carrier and prior to burn-in. 

21. The process of claim 20 in which the steps of supplying electrical test 

input signals, receiving electrical test output signals and evaluating the electrical test 

output electrical signals are repeated after burn-in. 

22. The process of claim 18 in which the steps of supplying electrical test 

15 input signals, receiving electrical test output signals and evaluating the electrical test 

output electrical signals are repeated after burn-in. 

20 

23. The process of claim 14, 15, 16, 17, 18, 19, 20, 21 or 22 in which the 

semiconductor die is an integrated circuit. 

1:1111111111111 11111 1111111 1111 
* C L M S * 
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AEHR-001/00\VO 

ABSTRACT OF THE DISCLOSURE 

5 A reusable carrier (10) for temporarily holding an integrated circuit (12) 

during burn-in and electrical test includes a base (14) and a lid (16) attached to the 

base (14) by hinges (18). A flexible substrate (19) is attached to the base (14) with 

a suitable adhesive. Alignment posts (20) have tapered surfaces (22) that engage 

corners (24) of the integrated circuit (12) to position the integrated circuit (12) 

10 precisely on upper surface (26) of the substrate (19). A spring-loaded latch (28) 

engages projection (30) in aperture (32) of the base (14) to hold the lid (16) closed 

over the integrated circuit (12). Electrically conductive traces (34) on the surface 

(26) have contact bumps which engage contact pads on the underside of the circuit 

(12) to connect the integrated circuit (12) to peripheral contact pads (38) around 

15 edges (40) of the substrate (19). A spring (42) engages upper surface (43) of the 

circuit (12) when the lid (16) is in its closed position over the integrated circuit (12), 

to provide a biasing force to urge the contact pads against the conductive traces (34) 

with sufficient force to insure a reliable electrical connection. For burn-in, the 

temporary package (10) containing the integrated circuit die (12) is now loaded into 

20 a socket (48) on a burn-in board (50), which is then loaded into a bum-in system, 

where otherwise standard burn-in is performed. 

20760996 

25 
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REUSABLE DIE cARRIER--FoR"-----·---·--;--·---:.:..::.~···_ .. --· 

BURN-IN AND BURN-IN PROCESS 

INTRODUCTION 

IO Background 

1. Field of the Invention: The present _inve~tion relates generally to a 

fixture and process for use during evaluation of integrated circuits arid other 

semiconductor devices. More particularly, it relates to a reusable carrier for 

temporarily holding a semiconductor device as an unpackaged die while the 

15 semiconductor device is.tested and/or burned in- and to a bum-in and/or electrical 

test process using a reusable carrier. 

2. Description of the Prior Art: When fabrication of integrated circuits 

and other semiconductor devices, such as discrete power transistors, has been 

completed, the semiconductor devices are subjected to burn-in and electrical test in 

20 order to identify and eliminate defective semiconductor devices before shipment to a 

customer. The term "burn-in" relates to a procedure in which the semiconductor 

devices are exercised at a controlled temperature, typically an elevated temperature 

in an oven, and certain operating electrical bias and/or signals are supplied to the 

semiconductor devices while they are at the elevated temperature. The use of the 

25 elevated temperature accelerates stress to which the devices are subjected during 

burn-in, so that marginal devices that would otherwise fail shortly after being placed 

in service. fail during burn-in and are eliminated before shipping. In electrical test, a 

more complete set of operating electrical bias and signals are supplied to the device 

to provide a thorough evaluation of its functions. 

30 As presently practiced, both burn-in and complete electrical test are not 

carried out until the semiconductor devices have been· assembled in packages as they 

will be inserted in circuit board~~- For burn-in, the packaged devices are temporarily 

<. inserted·. in soc.kets of special burn-in boards which include circuit traces for 

ThIB is the replacement ·sheet 

· Date: !!. · 1 OCT \996 
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REUSABLE DIE C..~RR!ER FOR 

BURN-IN AND BURN-IN PROCESS 

ABSTRACT OF THE DISCLOStJRE 

A ~eusable carrie:- (10) for te=nporarily holding ::.n integrated circuit (12) 

curing burn-in and e!ec~riQl test includes a base (14) and a lid (16) att:J.c!ted to tl':e 

base (14.) by hinges (18). A fl~xible substrate (19) is attached to the base (14) with 

a suitable adhesive. Alignment posts (20) have tapered surfaces (22) that e:1gage 

corners (24) of the integrated circuit (12) to position the integrated circuit (12) 

10 precisely on upper surface (26) of the substrate (19). A spdng-toaded latch (28) 

engages projection (JO) in aperture (J2) of the base (14) to hold the lid (16) closed 

ove: the integr.ited circuit (12). Electrically conductive ~""aces (34) on the surface 

(26) have contact bumps which eng'lgc contact pads on the underside of the circuit 

(12) to connect the integrated circuit (12) to perlphc::-al c~ntact pads (JS) around 

15 edges (40) of the substrate (19). A spring (42) e:igagcs upper surface (43) of the 

circuit (12) when the lid (16) is in its closed position over the integrated circuit (12), 

to provide a biasing force to urge the contact pads against the conductive traces (34) 

with sufficient fore: to insure a reliable electrical connection. For bum-in, the 

temporary package (10) containing the integrated circuit die (12) is now loaded into 

20 a socket (48) on a burn-in board (50), which is then loaded into a bum-in system, 

where otherwise standard bum-in is performed. 

.,­.. ) 
Fig. 1 

Ti'iis is u·~e replacem~nt sheet 
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FIG._ 1 
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a base havinJ a plurality of carrier contacts for electrical connection of the 

semiconductor die external of said carrier; 

a plurality of electrically conductive traces on said base, having rmt ends 

connected to said carrier coruacts and having second ends positioned io ensase die 

conta~ts on the scmi,oDdm:tor die; 

at least one po$itioner having alignment surfaces for engaaing a ponion of the 

semiconductor die to automatically and precisely position the die on said base such that 

the die contacts are capable of engaging the second ends of said plurality of electrically 

conductive uace:s; 

a lid confiaured for removable positioning over said base to cover the 

semiconductor die; and 

a fastener for fastcnins said lid in position over said base. 

2. The carrier for a semiconductor die of claim 1 in which said base comprises a rigid 

member having an upper surface and a flexible substrate for dle semiconductor die over 

the upper surface. 

3. The carrier ror a semiconductor die of claim 2 in which said carrier additionally 

comprises a layer of resilient compliant material between said flexible substrate and said 

base. 

4. The carrier for a semico~uctor die of claim 1 in which said lid is pivotally connected 

to said base. This is the roplacem~tit sheet 
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9. 

S. Tho carrier for a semicooductor die of claim 4 in which said positloner comprises a 

pluraHtY of alianment posts each having an inclined portion for engaaing a ponion of the 

~mic:onductor die. 

6. · The carrier for a semiconductor die of claim 1 additionally comprising a means on 

said lid for biasinl she semiconductor die against the second ends of said ·plutalicy of 

electrically eonduc=iivc cncct. 

7. The carrier for a semiconductor die of claim 6 in which said fastener for fastenina 

said lid in position over said base comprises a larch. 

8. The carrier for a semiconductor die of claim 1 in which said plurality of elecuiQlly 

conductive traces is confiJUred to engage the die conracts of an integnred circuit as the 

semiconductor die. 

9. The carrier for a semiconductor die of claim 8 funher comprising an additional 

plurality of electrically conductive traces on said base, said additional plurality of 

electrically conductive traces having first mis connected to a plurality of test contacts for 

electrical test of the semiconductor die, and second ends positioned to engage additional 

die contacts on the semlconduccor cile, where the connections of the ·adc;litional traces to 

the test contacts are in a manner different from the connections of the first electrically 

con<luctive traces to the carrier contacts. 

Thi-s is the replacem~rlt sheet 
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10. 

10. The carrier for a semiconductor die of claim 9 in whieh said plurallty or carrier 

contacts are connected to a pluralil)' of plns and said test contacts arc positioned on said 

base for engagernent by a plurality of electrical test probes. 

11. The carrier for a semiconductor die of any one of claims 1 to 101 additionally 

comprising a vacuum pon.extending throush said base to engase the ~miconductor die 

while me semiconductor die is beina enaaged by said positioner. 

12. A carrier fo.r a semlcondiictor die, comprisins: 

a b:wt on which thB semiconductor die is moumed; 

a first pturall?Y or bum-in electrical contacts on said bw for rnakins electrical 

connection to the semiconductor die external of said carrier for bum·in of the 

semiconductor die: and 

a second plurality of tl$t cloetrical contacts on Rid base tor making electric.at 

connection to the $emlconductor die for electrical test of the semiconductor die. 

13. The carrier for a semiconductor die of claim 12 in which said base comprises a rlsid 

member having an upper surface and a flexibl• substrate for the semiconductor die 

attached. over lhe upper mrface, with said first plurality of bum-i!l electrical contacts and 

said second plurality of test electrical contacts being on said flexible substrate. 

14. The earner for a semiconductor die of claim 13 in which the connections between 

said first pluralh,x. of bum-in electrical contacts and tllc semiconductor die are in a·manner 

uifferent from the connection between said second plurality of test el~ctrical contacts and 

1he semiconductor die. 

I ~Ill~ I~~ 11~1111!1 II If II . 
Th\s i6 the rep'aeemer'it sheet 
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11. 

15. A process for bum·in of an unpacka,ged semiconductor die, which comprises: 

carrier; 

providing a earner for the semiconductor die hiving a plurality of contacts on the 

inserting Che ~conductor die in~ carrier: 

automatically positioning the semiconductor die in a desired position: 

cstablishi.na me semiconductor die at a desired temperature; 

wpplyma bum·in input sisnab from a source external of me cattier to at least 

some or UlC contacts and through the carrier to the semiconductor die; 

maintaining the semiconductor die at lhe: desired temperature during bum-in; and 

removing the semiconductor die from the carrier after bum.in. 

16. The proces.s or claim 15 additionally comprising the steps of: 

supplying electtical test input signals from a source external of the carrier to at 

least some of the contacts ar:d through the earner to lhe semiconductor die: 

receiving electrical cest output signals in response to etectri~l test input signals. 

from the semiconductor die and through the carrier from an additional set of plunlity of 

contacts; and 

evaluating the eleclrlcal teSt outj>ut signals to categorbe the semiconductor die as 

good or defective. 

17. A process for bum·in of an unpackaged ·semiconductor die, which comprises: 

providing a cmier for the semiconductor die having a first and a second set of a 

plurality of contacts on the carrier: 

insening the semiconductor die in the earner; 

This is the .replacement ·sheet 
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12. 

connecting at least some of the .contacts in the first set with the semiconductor die 

in a first manner; 

establishing the semiconductor die at a desired temperature; 

supplying t>um·in input signals from a source external of the carrier to the contacu 

connected . in said first manner. and through the. carrier io the semiconductor die: 

maintainins the .semiconductor die at the desired temperature during burn-in; 

placina the ~nduoior die in a tester after bum-in: 

connecuna at lea.st some of the contacts in the second set with the semiconductor 

die in a second manner different from the first manner; ancS 

supplying electrical test input signals from a source external of the curler to the. 

contacts connected in said second manner, and wough the carrier io tbs semiconductor 

die. 

18. The process of claim 11 additionally comprisini the steps of: 

receiving etectiical wt ourput signals in respon:5e to the clccUical te1t lnput signalS 

from the semiconductor die and through the carrier from at least some of the plurality of 

contacts connected. in said second manner; and 

evaluating the electrical test outpUt signals to categorize the semiconductor die as 

good or defective. 

19. The process of one of claims 15 or 17 in which the bum-in input sisnals include 

operating input signals for the semiconductor die. 

20. The process of claim 19 additionally comprising: 

Th~s is the rap~acemerrt sheet 
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13. 

receivins bum-In ou1put sipals in ruponse co the bum-in input 1ipals from the 

semiconductor die and du"ough the c:arrler from al least some of the plurality of contacts; 

and 

evaluatina ~ burn-in output signals to caic1ori:.e the semiconductor die as aood 

or defective. 

21. nae pro=$ of one of claims 16, 18 or 20 additionally comprisina the steps of: 

removina the semiconductor die caceaorizecl as Sood from tbe carrier; and 

packaaina the semiconductor die ill a semicooduc:tor die packaae. 

22. The process of one of claims 16 or 18 in which the seeps of supplyinz elecuical teu 

input signals, receiviq' electrical te$t output sipls and evaJuanna the eleetrical test 

output $iJnlb are carried O\lt after insenini the semiconductor die in the carrier and prior 

to bum-in. 

23. The process of one of claims 16, 18 or 22 in whicb the .stepS of supplyina electrical 

test input sipls, receiving electrical iest outpu~ signals and evalualina the electrical tat 

outpUt sipals are repeated after bum-ift. 

24. The proccss of any one of claims 1S to 23 in which the semicomuctor die is an 

integrated circuit. 

25. An interconnect system for providing eJecUical connccrlon ro die contacts on a 

semiconductor die, comprisins: 
Th)s is t-he r~eemtnt sheet 
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a socket havina a pluralicy of conductorst each conductor includin1 a contaet 

ponion; 

a carrier mounted on said socket for carrying a semiconductor die. said carrier 

includln& a subsuate bavini a compliant membrane; 

a plurality of.contact bumps on a surface of said compliant membrane for 

contactin1 die contac~ on the semiconductor die: 

said substr.lte also ineludina a pluralicy of contact pads etec:Uicatly connected to 

said conract bumps; 

said contact poniom being capable of contactina said conract pads for electrically 

connecting said die contacts and said conductors. 

26. The carrier for a semiconductor die of claim 1 additionally comprisin1: 

a compliant membrane in contact with said base; 

a plurality of cont.act bumps localed on a surface of said compliant membrane at 

said second ends of said electrically conductive ttacu. said contact bumps configured for 

contacting said die cont1C:U; and 

a socket confipred for accepting said carrier, said socket including a plurality of 

conducmrs. each conductor havin1 a contact portion, said contact poniom capable of 

contacting said canier contacts for electrically eonncctin1 said die contacts and said 

conductors. 

27. The carrier for a semiconductor die of claim 12 additionally comprising: 

a compliant membrane in conract whh said base: 

a plurality of contact bumps. said contact bumps: I llllllt 1111111111111111111111 
* C L M S * 

(i) located on a surf ace of said compliant membrane. · Th\s is the .replacement sheet 

Date: 2 3 JUN 1997 



is. 
(ii) configured tot contacting said die ~ontacts, and 

(iii) co~ted to one of said two ptura!ides of electrical contacts: and 

a socket configu~ for accepting said carrier. said socket intl\.tding a plurality of 

conductors, ~ch conductor including a contact portion. said contact poniom ea~ble of 

contacting one of said pluralities Qf electrical contacu, for electrically connecting sajd one 

of said pluralities of electrical contacts and said die comacis. 

28. A canicr for a scmkonductor die, which comprises: 

a base having a plunlity of carrier contacts for electrical connection of the 

semiconductor die ex~mal of said carrier; 

a plurality of electrically· conductive tra.ceS on said ha.$!. havins first •nds 

connected io said ""1cr contact-' and having second ends poslt!oned to engage clie 

contacts on the semiconductor die; 

at· teasi one positioner to position the die on said base such that the die contacts are 

capable of en.gaging the second ends of said plurality of electrlcaJly conductive ~; 

a compliant membrane in contact with said base; 

a plunlity Qf contact bumps located on a sunaa: of said compliant membrane at 

said sca>m ends of said electrically conductive tnceS, said contact bumps collfiprcd for 

. contactma said die comacts; 

a socket confisured for accepting said carrier. said socket including a plurality of 

conductors. each conductor bavlns a contact portion. said contact portiom capable of 

contacting said carrier contacts for ctcctrically connecting said die contacts and said 

conductors, for .selectively testing said die contacts: 

a lid confiaurcd for removable positioning over said base to cover the 

semiconductor die; and 
Thiis is the repfecemerrt sheet 
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16. 

a fastener for fdtlninJ sald lid in position over laid base. 

29. The earner for a semiconductor die of any one of claims 1 to 14 or 2S to 28 in 

which uie semiconductor die is unpackaged. 

--11111111111111 11111 11111: II 1111 
* C L M S * 
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Claims 

1. A carrier for a semiconductor die, which comprises: 

a base having a plurality of carrier contacts for electrical 

connection of the semiconductor die external of said carrier; 

a plurality of electrically conductive traces on said base, 

having first ends connected to said carrier contacts and having 

second ends positioned to engage die contacts on the semiconductor 

die; 

at least one positioner on the base having alignment surfaces 

for engaging a portion of the semiconductor die to automatically 

and precisely position the die on said base such that the die 

contacts are capable of engaging the second ends of said plurality 

of electrically conductive traces; 

a lid configured for removable positioning over said base to 

cover the semiconductor die and attached to the base by at least 

one hinge; 

a vacuum port extending through the base to engage the 

semiconductor die while the semiconductor die is on the base and 

the lid is being positioned to cover the semiconductor die; and 

a fastener for fastening said lid in position over said base. 

2. The car~ier for a semiconductor die of claim 1 in which said 

base comprises a rigid member having an upper surface and a 

flexible substrate for contacting the semiconductor die over the 

upper surface. 

: I lllllll lllllt llllUllll ll llll 
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3. The carrier for a semiconductor die of claim 2 ·in which said 

·carrier additionally comprises a layer of resilient compliant 

material between said flexible substrate and said base. 

4. The carrier for a semiconductor die of claim 1 in which said 

positioner comprises a plurality of alignment posts each having an 

inclined portion for engaging a portion of the semiconductor die. 

s. The carrier for a semiconductor die of claim 1 additionally 

comprising a means on said lid for biasing the semiconductor die 

against the second ends of said plurality of electrically 

conductive traces. 

6. The carrier for a semiconductor die of claim 1 in which said 

fastener for fastening said lid in position over said base 

comprises a latch. 

7. The carrier for a semiconductor die of claim 1 in which said 

plurality of electrically conductive traces is configured to engage 

the die contacts of an integrated circuit as the semiconductor die. 

a . The carrier for a semiconductor die of claim 1 further 

comprising an additional plurality of electrically conductive 

. traces on said base, said additional plurality of electrically 

conductive traces having first ends connected to a plurality of 

test contacts for electrical test of the semiconductor die, and 

second ends positioned to engage additional die contacts on the 

semiconductor die, where the connections of the additional traces 

11111111111111 11111 1111111 1111-
* C L M S * 
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to the test contacts are.in a manner different from the connections 

of the first electrically conductive traces to the carrier 

contacts. 

9. The carrier for a semiconductor die of claim 8 in which said 

plurality of carrier contacts are connected to a plurality of pins 

and said test contacts are positioned on said base for engagement 

by a plurality of electrical test probes. 

10. A carrier for a semiconductor die, comprising: 

a base on which the semiconductor die is mounted; 

a first plurality of burn-in electrical contacts on said base 

for making electrical connection to the semiconductor die external 

of said carrier for burn-in of the semiconductor die; and 

a second plurality of test electrical contacts on said base 

for making · electrical connection to the semiconductor die for 

electrical test of the semiconductor die. 

11. The carrier for a semiconductor die of claim 10 in which said 

base comprises a rigid member having an upper surface and a 

flexible substrate for the semiconductor die attached over the 

upper surface, with said first plurality of burn-in electrical 

contacts and said second· plurality of test electrical contacts 

being on said flexible substrate. 

12. ·The carrier for a semiconductor die of claim 11 in which the 

connections between said first plurality of burn-in electrical 

contacts and the semiconductor die are in a manner different from 

I 11111111111111111111111111111 
* C L M S * 

Th~s is the replacement sheet 

Date: 
"""· "'• DE r im'l'f I.. (.. " <J':=J ! 



11 

the connection between said second plurality of test electrical 

contacts and the semiconductor die. 

13. A process for burn-in of an unpackaged semiconductor die, 

which comprises: 

providing a carrier for the semiconductor die having a first 

and a second set of a plurality of contacts on the carrier; 

inserting the semiconductor die in the carrier; 

connecting at least some of the contacts in the first set with 

the semiconductor die in a first manner; 

establishing the semiconductor die at a desired temperature; 

supplying burn-in input signals from a source external of the 

carrier to the contacts connected in said first manner, and through 

the carrier to the semiconductor die; 

maintaining the semiconductor die at the desired temperature 

during burn-in; 

placing the semiconductor die in a tester after burn-in; 

connecting at least some of the contacts in the second set 

with the semiconductor die in a second manner different from the 

first manner; and 

supplying electrical test input signals from a source external 

of the carrier to the contacts connected in said second manner, and 

through the carrier to the semiconductor die. 

14. The process of claim 13 additionally comprising the steps of: 

receiving electrical test output signals in response to the 

electrical test . input signals from the semiconductor die and 

· I lllllll llllll lllll lllll II llll ih~s is the replacement sheet 
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through the carrier from at least some of the plurality of contacts 

connected in said second manner; and 

evaluating the electrical t~st output signals.to categorize 

the semiconductor die as good or defective. 

15. The process of claim 13 in which the burn-in input signals 

include operating input signals for the semiconductor die. 

16. The process of claim 15 additionally comprising: 

receiving burn-in output signals in response to the burn-in 

input s-ignals from the semiconductor die and through the carrier 

from at least some of the plurality of contacts; and 

evaluating the burn-in output . signals to categorize the 

semiconductor die as good or defective. 

17. The process of one of claims 14 or 16 additionally comprising 

·the steps of: 

removing the semiconductor die categorized as good from the 

carrier; and 

packaging the semiconductor die in a semiconductor die 

package. 

18. The process of claim 14 in which the steps of supplying 

electrical test input signals, receiving electrical test output 

signals and evaluating the electrical test output signals are 

carried out after inserting the semiconductor die in the carrier 

and prior to burn-in. 

······-·---·--· 

111111111111111111111111111111 
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19. The process of one of claims 14 or 18 in which the steps of 

supplying electrical test input signals, receiving electrical test 

output signals and evaluating the electrical test output signals 

are repeated after burn-in. 

20. The process of any one of claims 13 to 16 or 18 in which the 

semiconductor die is an integrated circuit. 

21. An interconnect system for providing electrical connection to 

die contacts on a semiconductor die, comprising: 

a socket having a plurality of conductors, each conductor 

including a contact portion; 

a carrier mounted on said socket for carrying a semiconductor 

die, said carrier · including a substrate having a compliant 

membrane; 

a plurality of contact bumps on a surface of said compliant 

membrane for contacti~g die contacts on the semiconductor die; 

said substrate also including a plurality. of contact pads 

electrically connected to said contact bumps; 

said contact portions being capable of contacting said contact 

pads for electrically connecting said die contacts and said 

conductors..t 

a lid configured for removal:;>le positioning over said substrate 

to cover the semiconductor die and attached to the base by at least 

one hinge; 

a vacuum port extending through the substrate to engage the 

semiconductor die while the semiconductor die is on the substrate 

. llllllll lllll/ 111/l lllll llllll 
* C L M s * 
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and the lid is being positioned to cover the semiconductor die; 

and 

a fastener for fastening said lid in position over said 

substrate. 

22. The carrier for a semiconductor die of claim l additionally 

comprising: 

a compliant membrane in contact· with said base; 

a plurality of contact bumps located on a surface of said 

compliant.· membrane at said second ends of said electrically 

conductive traces, said contact bumps configured for contacting 

said die contacts; and 

a socket configured for accepting said carrier, said socket 

including a plurality of conductors, each conductor having a 

contact portion, said contact portions capable of contacting said 

carrier contacts for electrically connecting said die contacts and 

said conductors. 

23. The carrier for a semiconductor die of claim 10 additionally· 

comprising: 

-a compliant membrane in contact with said base; 

a plurality of contact"bumps, said contact bumps: 

(i} located on a surface of said compliant membrane, 

(ii) configured for contacting said die contacts, and 

(iii) connected to one of said two pluralities of 

electrical contacts; and 

a socket configured for accepting said carrier, said socket 

including a plurality of conductors, each conductor including a 

Th.IB is the replacement sheet 
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contact portion, said contact portions capable of contacting one of 

said pluralities of electrical ~ontacts, for electrically 

connecting said one of said pluralities of electrical contacts and 

said die contacts. 

24. A carrier for a semiconductor die, which comprises: 

a base.having a plurality of carrier contacts for electrical 

connection of the semiconductor die external of said carrier; 

a plurality of electrically conductive traces on said base, 

having_ first ends connected to said carrier contacts and having 

second ends positioned· to engage die contacts on the semiconductor 

die; 

at least one positioner to position the die on said base such 

that the die contacts are capable of engaging the second.ends of 

said plurality of electrically conductive traces; 

a compliant membrane in contact with·said base; 

a pluralitf of contact bumps located on a surface of said 

compliant membrane at said second ends of said electrically 

conductive traces, said contact bumps configured for contacting 

said die contacts; 

a socket configured ·for accepting said carrier, said socket 

including a plurality of conductors, each conductor having a 

contact portion, said contact portions capable of contacting said 

carrier contacts for electrically connecting said die contacts and 

said conductors, for selectively testing said die contacts;-

a lid configured for removable positioning over said base to 

cover the semiconductor die and attached to said base by at least 

one hinge; 

11111111111111 11111 1111111 1111 
This is the replacement sheet 
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a vacuum port extending through the base to engage the 

semiconductor die while the semiconductor die is on the base and 

the lid is being positioned to cover the semiconductor die; and 

a fastener for fa·stening said lid in position over said base. 

2S. The carrier or interconnect system for a semiconductor die of 

any one of claims 1 to 12 or 21 to 24 in which the semiconductor 

die is unpackaged. 

111111111111111111111111111111 
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material between said flexible substrate and said base. 

4. The carrier for a semiconductor die of claim 1 in which said 

positioner comprises a plurality of alignment posts each having 
~· . 

an inclined portion for engaging a portion of the semiconductor 

die. 

5. The carrier for a semiconductor die of claim 1 additionally 

comprising a means on said lid for biasing the semiconductor die 

against the second ends of said plurality of electrically 

conductive traces. 

6 . The carrier for a semiconductor die of claim 1 in which said 

fastener for fastening said lid in position over said base 

comprises a latch. 

7. The carrier for a semiconductor die of claim 1 in which said 

plurality of electrically conductive traces is configured to 

engage the die contacts of an integrated circuit as ·the 

semiconductor die. 

11111111111111 11111 1111111 1111 
* C L M S * 
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8. The carrier for a semiconductor die of claim 1 further 

comprising an additional plurality of electrically conductive 

traces on said base, said additional plurality of electrically 

conductive traces having first ends connected to a plurality of 

test contacts for electrical test of the semiconductor die, and 

second ends positioned to engage additional die contacts on the 

semiconductor die, where the connections of the additional traces 



Thi•1 iUi i111iliced REPLACED 

20. The process of any one of claims 13 to 16 or 18 in which the 

semiconductor die is an integrated.circuit. 

21. An interconnect system for providing electrical connection 

to die contacts on a semiconductor die, comprising: 

a socket having a plurality of conductors, each conductor 

including a contact portion; 

a carrier mounted on said socket for carrying a 

semiconductor die, said carrier including a substrate having a 
rcs\\ie.~t" 

eempliant membrane; 

·a plurality of contact bumps on a surface of said compliant 

membrane for contacting.die contacts on the semiconductor die; 

said substrate also including a plurality of contact pads 

electrically connected to said contact bumps; 

said contact portions being capable of contacting said 

contact pads for electrically connecting said die contacts and 

said conductorsL 

a lid configured for removable positioning over said 

substrate to cover the semiconductor die and attached to the base 

by at least one hinge; 

a vacuum port extending through the substrate to engage the 

semiconductor die while the semiconductor die is on the substrate 

and the lid is being positioned to cover the .semiconductor die; 

and 

a fastener for fastening said lid in position over said 

substrate. 

f f 111111 111111 111111111111 1111 
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22. The carrier for a semiconductor die of claim 1 additionally 

comprising: 
ru ~ \ i "-" t-

a \eempliaaa membrane in contact with said base; 



a plurality of contact bumps located on a surface of said 

eoHtpliana membrane at said second ends of said electrically 

conductive traces, said contact bumps configured for contacting 

said die contacts; and 

a socket configured for accepting said carrier, said socket 

including a plurality of conductors, each conductor having a 

contact portion, said contact portions capable of contacting said 

carrier contacts for electrically connecting said die contacts 

and said conductors. 
. 111111111111111111111111111111 
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23. The carrier for a semiconductor die of claim 10 additionally 

comprising: 
f'ts\\ibAt" 

a eoffi:Pliane membrane in contact with said base; 

a plurality of contact bumps, said contact bumps: 

(i) located on a surface of said compliant membrane, 

(ii) configured for contacting said die contacts, and 

(iii) connected to one of said two pluralities of 

.electrical contacts; and 

a socket configured for accepting said carrier, said socket 

including a plurality of conductqrs, each conductor including a 

contact portion, said contact portions capable of contacting one 

of said pluralities of electrical contacts, for electrically 

connecting said one of said pluralities of electrical conta·cts 

and.said die contacts. Thi-s is the. rapl-acement sheet 

Date: 2 5 JUN 1998 
24. A carrier for a semiconductor die, .which comprises: 

a base having a plurality of carrier contacts for electrical 

connection of the semiconductor die external of said carrier; 

a plurality of. el~ctrically conductive traces on said base, 

having first ends connected to said carrier contacts and having 
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second ends positioned to engage die contacts on the 

semiconductor die; 

at least one positioner to position the die on ·said base 

such that the die contacts are capable of engaging the second 

ends of said plura·lity of electrically conductive traces; 
~\\~t. .... lc 

a. compliant membrane in contact with said base; 

a plurality of contact bumps located on a surface of said 

eompliant membrane at said second ends of said electrically 

conductive traces, said contact bumps configured for contacting 

said die contacts; 

a socket configured for accepting said carrier, said socket 

including a plurality of conductors, each conductor having a 

contact portion, said contact portions capable of contacting said 

carrier contacts for electrically connecting said die contacts 

and said conductors, for selectively testing said die contacts; 

a lid configured for removable positioning over said base 

to cover the semiconductor die and attached to said base by at 

least one hinge; 

a vacuum port extending through the base to engage the 

semiconductor die while the semiconductor die is on the base and 

the lid is being positioned to cover the semiconductor die; and 

a fastener for fastening said lid in position over said 

base. T:~:s is the replacement sheet 

Date: 2 5 JUN 1998 

25. The carrier or interconnect system for·a semiconductor die 

of any one of claims 1 to 12 or 21 to 24 "in which the 

semiconductor die is unpackaged. 
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It is still another object of the invention to provide such a reusable carrier for 

temporarily holding a semiconductor die that can readily be provided in different sizes 

for different size die and different numbers of pins. 

It is yet another object of the invention to provide such a reusable carrier for 

temporarily holding a semiconductor die in which the semiconductor die can be 

environmentally protected. 

The attainment of these and related objects may be achieved through use of the 

novel reusable die carrier and burn-in process herein disclosed. 

In accordance with a first aspect of the present invention, there is provided a 

carrier for a semiconductor die, which comprises: 

a base having a plurality of carrier contacts for electrical connection of the 

semiconductor die external of said carrier; 

a plurality of electrically conductive traces on said base, having first ends 

connected to said carrier contaCts and having second ends positioned to engage die 

contacts on the semiconductor die; 

at l~ast one positioner on the base having alignment surfaces for engaging a 

portion of the semiconductor die to automatically and precisely position the die on said 

base such that the die contacts are capable of engaging the second ends of said plurality 

of electrically conductive traces; 

a lid configured for removable positioning over said base to cover the 

semiconductor die and attached to the base by at least one hinge; 

a vacuum port extending through the base to engage the semiconductor die while 

the semiconductor die is on the base and the· lid is being positioned to cover the 

semiconductor die; and 

a fastener for fastening .. said lid in position over said base. 

REPLACEMENT s1-n::n'~1~ -sn r ~ - l.C.1-1 "' ·~T . j 

i:x Description : paRed !?.~~1b s~··::u'·.d - i 
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oo ;__;_t_mm(s) : paui:-•d .,,,,, .0 .;.,.,;.,,,,.,,~ -
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i 

,._. ..."'") t-"_.~ ..... • • ••• ... .t"""""-f..:..v .. l. • •• • • 
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' h.bstract : paged ..... to paged ..... 
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In accordance with a second aspect of the present invention, there is provided a 

reusable carrier for a semiconductor die, which comprises: 

a base having a plurality of carrier contacts for electrical connection of the 

semiconductor die external of said reusable carrier; 

a plurality of electrically . conductive traces on said base, having first ends 

connected to said carrier contacts_ for bum-in of the semiconductor die and having 

second ends positioned to engage die contacts on the semiconductor die; 

a plurality oftest electrical contacts on said base for making electrical connection 

to the semiconductor die for electrical test of the semiconductor die, where the 

connections between the test electrical contacts and the semiconductor die are in a 

manner different from the connection between the carrier contacts to the semiconductor 

die; 

a vacuum port extending through said base to engage the semiconductor die 

when· the semiconductor die is in said means for positioning the semiconductor die; and 

a lid configured for removable positioning over said base to cover the semiconductor 

die. 

In accordance with a third aspect of the present invention, there is provided a 

process for bum-in of an unpackaged semiconductor die, which comprises: 

providing a carrier for the semiconductor die having a first and a second set of 

a plurality of contacts on the carrier; 

inserting the semiconductor die in the carrier; 

connecting at least some of the contacts in the first set with the semiconductor 

die in a first manner; 

establishing the semiconductor die at a desired temperature; 

supplying bum-in input signals from a source external of the carrier to the 

contacts connected in said first manner, and through the carrier to the semiconductor die; 

maintaining the semiconductor die at the desired temperature during bum-in; 

placing the semiconductor die in a tester after bum-in; 

connecting at least some of the contacts in the second set with the semiconductor 

die in a second manner different from the first manner; and 

Th~ is the replacement sheet 
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·supplying electrical test input signals from a source external of the carrier to the 

contacts connected in said second manner, and through the carrier to the semiconductor 

die. 

In accordance with a fourth aspect of the present invention, there is provided an 

· interconnect system for providing electrical connection to die contacts on a 

semiconductor die, comprising: 

a socket having a plurality of conductors, each conductor including a contact 

portion; 

a carrier mounted on said socket for carrying a semicond.uctor die, said carrier 

including a substrate having a resilient membrane; 

a plurality of contact bumps on a surface of said resilient membrane for 

contacting die contacts on the semiconductor die; 

said substrate also including a plurality of contact pads electrically connected to 

said contact bumps; 

said contact portions being capable of contacting said contact pads for electrically 

connecting said die contacts and said conductors; . 

a lid configured for removable positioning over said substrate to cover the 

semiconductor die and attached to the base by at least one hinge; 

a vacuum port extending through the substrate to engage the semiconductor die 

. while the semiconductor die is on the substrate and the lid is being positioned to cover 

the semiconductor die; and 

a fastener for fastening said. lid in position over said substrate. 

In accordance with a fifth aspect of the present invention, there is provided a 

carrier for a semiconductor die, which comprises: 

a base having a plurality of carrier contacts for electrical connection of the 

semiconductor die external of said carrier; 

a plurality of electrically conductive traces on said base, having first ends 

connected to· said carrier contacts and having second ends positioned to engage die 

contacts on the semiconductor die; 

at least one positioner to position the die on said base such that the die contacts 

are capable of engaging the second ends of said plurality of electrically conductive traces; 

Date: ;,. 8 JAN 1999 
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a resilient membrane in contact with said· base; 

a plurality of contact bumps located on a surface of said resilient membrane at 

said second ends of said electrically conductive traces, said contact bumps configured 

for contacting said die contacts; 

a socket configured for accepting said carrier, said socket including a plurality 

of conductors, each conductor having a contact portion, said contact portions capable of 

contacting said carrier contacts for electrically connecting said die contacts and said 

conductors, for selectively testing said die contacts; 

a lid configured for removable positioning over said base to cover the 

semiconductor die and attached to said base by at least one hinge; 

a vacuum port extending through the base to engage the semiconductor die while 

the semiconductor die is on the base and the lid is being positioned to cover the 

semiconductor die; and 

a fastener for fastening said lid in position over said base. 

A reusable die carrier in accordance with this invention has a base having a 

plurality of carrier contacts for electrical connection of the semiconductor die external 

of the reusable carrier. A plurality of electrically conductive traces on the base h~ve 

first ends connected to the peripheral contacts and have second ends positioned to 

engage die contacts on the semiconductor die. A means on the base positions the 

semiconductor die with the die contacts engaging the second ends of the plurality of 

electrically conductive traces. A lid is configured for removable positioning over the 

base to cover the semiconductor die. A means fastens the lid in position over the base. 

This . is the repJa:cem&nt sheet 
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A process in accordance with the invention for burn-in of an unpackaged 

semiconductor die includes providing a reusable carrier for the semiconductor die 

having a plurality of contacts on the carrier. The semiconductor die is inserted in 

the reusable carrier. The semiconductor die is heated to an elevated temperature. 

Burn-in input electrical bias and, optionally signals, are supplied from a source 

external of the reusable carrier to at least some of the contacts and through the 

reusable carrier to the semiconductor die. Burn-in output electrical signals in 

response to the burn-in input electrical signals, if supplied, are received from the 

semiconductor die and through the reusable carrier from at least some of the 

plurality of contacts. The burn-in output electrical signals are evaluated to 

categorize the semiconductor die as good or defective. 

The attainment of the foregoing and related objects, advantages and features 

of the invention should be more readily apparent to those skilled in the art, after 

review of the following more detailed description of the invention, taken together 

with the drawings, in which: 

Th~ is the r~cement sheet 

Date: 
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3. The carrier for a semiconductor die of claim 2 in which said 

carrier additionally comprises ·a layer of resilient 

material between said flexible substrate and said base. 

4. The carrier for a se~iconductor die of claim 1 in which said 

positioner comprises a plurality of alignment posts each having 

an inclined portion for engaging a portion of the semiconductor 

die. 

5. The carrier for a semiconductor die of claim 1 additionally 

comprising a means on said lid for biasing the semiconductor die 

against the second ends of said plurality of electrically 

conductive traces. 

6. The carrier for a semiconductor die of claim 1 in which said 

fastener for fastening said lid in position over said base 

comprises a latch. 

7. The carrier for a semiconductor die of claim 1 in which said 

plurality of electrically ·conductive traces is configured to 

engage the die contacts of an integrated circuit as the 

semiconductor die. 

8. The carrier for a semiconductor die of claim 1 further 

comprising an additional plurality of electrically conductive 

traces on said base, said additional·plurality of electrically 

conductive traces having first ends connected to a plurality of 

test coni:acts for elect~ical test of the semiconductor die, and 

second ends positioned to engage additional die contacts on the 

semiconductor die, where the connections of the additional traces 

11111111111111 1111111111111111 
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to the test contacts are in a manner different from the 

connections of the first electrically conductive traces to the 

carrier contacts. 

9. The carrier for a semiconductor die of claim 8 in which said 

plurality of carrier contacts are connected to a plurality of 

pins and said test contacts are positioned on said base for 

engagement by a plurality of electrical test probes. 

10. A reusable carrier for a semiconductor die, which comprises: 

a base having a plurality of carrier contacts for electrical connection of the semiconductor 

die external of said reusable carrier; 

a plurality of electrically conductive traces on said base, having first ends connected to said 

carrier contacts for bum-in of the semiconductor die and having second ends positioned to 

engage die contacts on the semiconductor die; 

a plurality of test electrical contacts on said base for making electrical connection to the 

semiconductor die for electrical test of the semiconductor die, where the connections 

between the test electrical contacts and the semiconductor die are in a manner different from 

the connection between the carrier contacts to the semiconductor die; 

a vacuum port extending through said base to engage the semiconductor die when the 

semiconductor die is in said means for positio~ing the semiconductor die; and 

a lid configured for removable positioning over said base to cover the semiconductor die. 

11. The carrier for a semiconductor die of claim 10 in which 

said base comprises a rigid member having an upper surface and 

a flexible substrate for the semiconductor die attached over the 

upper surface, with said first plurality of burn-in electrical 

contacts and said second plurality of test electrical contacts 

being on said flexible substrate. 

12. The carrier for a semiconductor die of claim 11 in which the 

connections between said first plurality of burn-in electrical 

contacts and the semiconductor die are in a manner different from 

11111111111111 1111111111111111 
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20. The process of any one of claims 13 to 16 or 18 in which the 

semiconductor die is an integrated circuit. 

21. An interconnect system for providing electrical connection 

to die contacts on a semiconductor die, comprising: 

a socket having a plurality of conductors, each conductor 

including a contact portion; 

a carrier mounted on said socket for carrying a 

semiconductor die, said carrier including a substrate having a 

~esilient membrane; 

a plurality of contact bumps on a surface of said resilient 

membrane for contacting die contacts on the semiconductor die; 

said substrate also including a plurality of contact pads 

electrically connected to said contact bumps; 

said contact portions being capable of contacting said 

contact pads for electrically connecting said die contacts and 

said conductors: 

a lid configured for removable positioning over said 

substrate to cover the semiconductor die and attached to the base 

by at least one hinge; 

a vacuum port extending through the substrate to engage the 

semiconductor die while the semiconductor die is on the substrate 

and the lid is being positioned to cover the semiconductor die; 

and 

a fastener for fastening said lid in pos.ition over said 

substrate. 

22. The carrier for a semiconductor die of claim 1 additionally 

comprising: 

a resilient membrane in contact with said base; 

11111111111111 111111111111 1111 
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a plurality df contact bumps. located bn a surface of said 

resilient membrane at said second ends of said electrically 

conductive traces, said contact· bumps configured for contacting 

said die contacts; and 

a socket configured for accepting said carrier, said socket 

including a plurality of conductors, each conductor having a 

contact portion, said contact portions capable of contacting said 

carrier contacts for electrically connecting said die contacts 

and said conductors. 

23. The carrier for a semiconductor die of claim 10 additionally 

comprising: 

a resilient membrane in contact with said base; 

a plurality of contact_ bumps, said contact bumps: 

( i) located on a surface of said resilient membrane, 

(ii) configured for contacting said die contacts, and 

(iii) connected to one of said two pluralities of 

electrical contacts; and 

a socket configured for accepting said carrier, said socket 

i~cluding a plurality of conductors, each conductor including a 

contact portion, said contact portions capable of contacting one 

of said pluralities of electrical contacts, for electrically 

connecting said one of said pluralities of electrical contacts 

and said die contacts. 

24. A carrier for a seniconductor die, which comprises: 

a base having a plurality of carrier contacts for electrical 

connection of the semiconductor die external of said carrier; 

a plurality of electrically conductive traces on said base, 

having first ·ends connected to said carrier contacts and having 

This is the replacement sheet 
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second ends positioned to engage die contacts on the 

semiconductor die; 

at least one positioner to position the die on said base 

such that the die contacts are capable of engaging the second 

ends of said plurality of electrically conductive traces; 

a resilient membrane in contact with said base; 

a plurality of contact bumps located on a surface of said 

resilient membrane at said second ends of said electrically 

conductive traces, said contact bumps configured for contacting 

said die contacts; 

a socket configured for accepting said carrier, said socket 

including a plurality of conductors, each conductor having a 

contact portion, said contact portions capable of contacting said 

carrier contacts for electrically connecting said die contacts 

and said conductors, for selectively testing said die contacts; 

a lid configured for removable positioning over said base 

to cover the semiconductor die and attached to said base by at 

least one hinge; 

a vacuum . port extending through the base to engage the 

semiconductor die while the semiconductor die is on the base and 

the lid is being positioned to cover the semiconductor die; and 

a fastener for fastening said lid in position over said 

base. 

25. The carrier or in~erconnect system for a semiconductor die 

of any one of claims 1 to 12 or 21 to 24 in which the 

semiconductor die is unpackaged. 

11111111111111 11111 11111 IHlll · 
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