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Technical Field

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
semiconductor device is.tested and/or burned in and to a burn-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
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

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. |

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 sdme bum-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
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 integratéd 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
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 and éx_pensive to repair. While many proposals to

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.
SUMMARY OF THE INVENTION
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

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 evaluzition of a semiconductor die.

It is yet another object of the invention to provide such a process in which
the reusable carrier is further used for electrical test of the semiconductor die.

[t is a further object of the invention to provide such a reusable carrier for
tcmpo'mrily 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 size die and different nufnbers 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 échiev_ed through use of
the novel reusable die carrier énd burn-in process herein disclosed. 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 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
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
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 fedtures
of lhe 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:
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an exploded perspective view of a reusable carrier in accordance
with the invention for temporarily holding a semiconductor die.

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
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. _
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 6B in Figure 6A.

Figure 7 is a plan view of a third embodiment of a reusable carrier in
accordance with the invention 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
carrier in accordance with the invention.

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 10 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 [4 by hinges 18. A flexible 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 corners 24
of the iﬁtegrated 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
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.
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
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 préctice, the substrate 19 is desirably a commercially available substrate,

available from several manufacturers using different technologies. For example,.the
substrate could be an ASMAT substrate, obtainable from Nitto Denko.

The reusable carrier 10 is reasonably en_vironmental]y 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
systems. _

For burn-in, the temporary package 10 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 10, contact leads 52 of the burn-in
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 bumn-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
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
Figures 5-6B embodiment of the invention is the same as that of the Figures 1-4
embodiment. _ '

Figﬁre 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 a probe card 86 (Figures 8-9) in a tester (not
shown). The probe card 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 38

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

Figures 10-11 show part of a die carrier 100, in which a combination of

fixed posts 102 and springs 104 provide an alignment mechanism for the die carrier.

* The posts 102 and springs 104 are attached to base 106 and extend through flexible

substrate 108. The fixed posts 102 fix the location of two adjacent sides 110 and
112 of die 114, assuring that the die is properly positioned on the substrate 108. A
taper 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
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 burn-in or test.
Other than as shown and described, the construction and operation of the Figures
10-11 embodiment df the invention is the same as that of the Figures 1-6B
embodiments.

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 tefnporarily holds a semiconductor die for burn-in and is also
suitable for use in electrical test of the semiconductor die. This form of the
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
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
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 further 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

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

appended hereto.
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1. 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 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
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 2 flexible substrate for

the semiconductor die attached over the upper surface.

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 cérrier for a sémiconductor 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
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

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

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

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

1L L A ]
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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
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
second ends of said plurality of electrically conductive traces comprises a spring

attached to the inner surface of sa_id lid.

10. 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

an integrated circuit as the semiconductor die.

11. The reusable carrier for a semiconductor die of claim 10 further
comprising an additional plurality of électrically conductive traces on said base, said
add.itionallplurality of electrically conductive traces having first ends connected to a
plurality of test contacts and second ends positioned to engage additionél_ die contacts

on the semiconductor die.

12. Ina reu$able carrier for a semiconductor die, said reusable carrier
having a base on which the semiconductor die is mounted and a first plurality of
burn-in electrical contacts on said base for making electrical éonnection to the
semiconductor die externéi 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.

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

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

10
on said flexible substrate.

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

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

“semiconductor die from the reusable carrier after burn-in.

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: sxgnals to categorize

the semiconductor die as good or defective.

17. The process of claim 16 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.

18. The process of claim [4 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
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.

* c L M S *
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19. The prdcess 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 18 in which the steps of suppfying electrical test
input signals, receiving electrical test output signals and evaluating the 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
input signals, receiving electrical test output signals and evaluating the electrical test

output electrical signals are repeated after burn-in.

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

semiconductor die is an integrated circuit.

This Sheet Has Been Replaced’
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ABSTRACT OF THE DISCLOSURE

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. Alignmer@t posts (20) have tapered surfaces (22) that engage
corners (24) of the integratéd 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 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
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 integratéd 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
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.
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lis Sheet Has Been ReIpIIaceth




laced Tt



e —
o/' S
! J% \\ao
/e is Sheet Has Been Replaced Tt
Fe. 218 LT
/7

N MICRG - /3 /. 3
L PRocésSoR L7
) —— 38

|
~ | -/ ~40

L d {
|

L-d . _ ’i




53
DR

- fx.5 )

70

OO



N _ '
\’.'\_ |
{\\—

- O

O .

68

-
_—f
( _ ( Go
7 72

Fre. A

_

Ne

i



<

R ad
iMEMDQY;
R e T

s Sheet Has Bee

i llllll T



00000000000000000000
... (4 \
ooe “)) )
10000 \mq/. Z |

\
eooe 1~ )
o000 © |

Y Ye
eoee
eoo0e

_ ) @
uuun/ N )

o000 _ s S~
00000000000000000000
0000000 0COOOOO0POPOGOGOOOS

eec0cccccccce
e000000000000

XXX XN XX NXNRX XX NN X

laced Tk

I

"



-_
is Sheet H

N

o6




106 \ /Ual

101
f Hk/ll// (04
JOA T N - /76. /0
032 NI8 | . ~
/gi:
7_ /07
l1g 11¥
Fre. | A
j05— | | ,) '

1is Sheet Has Been ReplacedTl




10

15

25

30

1

-----------

| DATHE OF RECEIFT..\m® (%

REUSABLE DIE CARRIER FOR
' BURN-IN AND BURN-IN PROCESS

INTRODUCTION
Technical Field . '

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
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
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
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. '

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

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

will be inserted in ciruit 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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REUSABLE DIE CARRIER FOR
BURN-IN AND BURN-~IN PROCESS

ABSTRACT OF THE DISCLOSURE

| A reaszble carsier (10) for temporarily holding an intezrated circuit (12)
curing burn-in and elecrrical test includes a base (14) and a lid (16) atached to the
base (1+) by hinges (18). A flexible substrata (19) is atiached to the base (14) with
2 suitable adhesive. Alignment posts (20) have tapered surfaces (22) that engage
corners (24) of the integrated circuit (12) to position the integrated circuit (12)
precisely on upper surface (26) of the subsiratz (19). A sp'ﬁng-loaded latch (28)
engages projection (30) in aperturs (32) of the base (14) to hold the lid (16) closed
over the integrated circuit (12). E!e:_tricallj conductive traces (34) on the surface

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

- (12) to conaect the integrated circuit (12) to periphesal coatact pads (38) around

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 sufficieat force to insure a reliable electrical connection. For bum-in, the
temporary package (10) containing the integrated circuit die (12) is now loaded into
a socket (43) on 2 burn-in board (50), v;'fhich is then loaded into 2 burn-in system,

where otherwise siandard burn-in is performed.
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1. A carrier for a ssmiconductor die, which comprises:

a base having a plunality 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 s:_:com ends pbsifioned 10 engage die
contacts on the semiconductor die; |

at least one pasitioner 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 electrieally
conductive traces;

a 1id configured for removable positioning over said base to cover the

semiconductor die; and
This Sheet Has Been Replaced

a fastener for fastening said Id in position over said bass. ”II I I I“l" I Il II

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 the semiconductor die over

the upper surface.

3. The carrler for 2 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 dic_of' claim 1 in which said lid is pivotally connected

to said base. —_ This is the replacemerit sheet
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5. The carrier for a semiconductor die of claim 4 in which said positioner comprises a

plurality of alignment posts each having an inclined po.rtion for engaging a portion of the

semiconductor die,

6. The carrier for a semiconductor die of claim 1 additionally comprising & means on
said lid for biasing the semiconductor die against the second ends of said plurality of

electrically conductive traces.

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

said lid in position over said base comprises a lawch.

8. The carrier for a semiconductor die of claim 1 in which said plurality of electrically
corductive traces is configured to engage the die contacts of an integrated ¢circuit as the

semiconductor die.

9. The carrier fora semiconductor die of claim 8 further comprising an additional
plurality of electrically conductive traces on said base, said additiona} plurality of
electrically conductive traces having first ends connected to a plurality of test contacts for
clectrical test of the semiconductor die, and second ends positionfd to engage additionat
die contacts on the semiconductor die, where the connections of the additional traces to
the test contacts ara in a manner different from the connections of the first electrically

conductive traces to the carrier contacts.

This is the replacemerit sheet
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10. The carrier for a semiconductor die of claim 9 in wf:ich said plurality of carrier

contacts are connected to 2 plurality of pins and said test contacts ate positioned on said

base for engagement by a plurality of electrical test probes.

1. The carrier for a semiconductor dic of any one of claims 1 to 10, additionally
comprising a vacuum port extending through said base to engage the semiconductor die

while the semiconductor die is being engaged by said positioner.

12. A carrier for a semiconductor die, comprising:

a base on whicﬁ the semiconductor die is mounted;

a first ﬁlura!izy of burn-in elestrical contacts on said base for making electrical
connection to the semiconducior 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 semiconducior die for electrical test of the semiconductor die.

13. The carrier for a semiconductor die of claim {2 in which said base comprises a rigid
member having an upper surface and 3 flexible substrate for the semiconductor die
atiached 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.

14. The carrier for a samiconductor die of claim 13 in which the connections between

said first plurality of burn-in clectrical contaces and the semiconductor die are in a mannet
different from the connaction between said second plurality of test electrical contacts and

the semiconductor die. - |
is the -repiaeemem-sheet
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15. A process for burn-in of an unpackaged semiconductor die, which comprises:

providing a carrier for the semiconductor die having 2 plurality of contacts on the
carrier;

inserting the semiconductor die in the carrier;

automatically positioning the semiconductor die in a desired position;

establishing the semiconductor die at a desired temperature;

supplying burn-in input signals from a source externz! of the ca:rief to at least
some of the contacts and through the carrier to the semiconductor die;

maintaining the semiconductor die at the desired temperature du'ring bum-in; and

removing the semiconductor die from the carrier after burn-in.

16. The process of ¢laim 15 additionally comprising the steps of:

supplying elecrrical test input signals from 2 source external of the carrier to at
least sémc of the contacts and through the carrier to the semiconductor die;

receiving'eieczrical 185t output signals in response to electrical test input signals
from the semiconductor die and through the cﬁnier from an additional set of plurality of
contacts; and |

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

good or defective,

17. 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 3

plurality of contacts on the carrier:

inserting the semiconductor die in the carrier;

This is the replacement sheet
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connecting at least some of the contacts in the first set with the semiconductor dis

in a first manner;

establishing the semiconductor die at a desired temperature;

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

connected in said first manner, and through the carrier 10 the semiconductor die;

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

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

cannecting 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 10 the semiconductor

die.

18. The process of claim l7_addilionally comprising the steps of:

receiv.i_ng electrical tast ourput signals in response to the electrical test input 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 signajs to categorize the semiconductor die as

good or defective.

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

operating input signals for the semiconductor die.

20. The process of claim 19 additionally comprising:

This is the replacemant sheet
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receiving burn-in output signals in responss to the burn-in lnput signals from the

semiconductor dic 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.

21. The process of one of claims 16, 18 or 20 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.

22. “The procass of one of claims 16 or 18 in which the sieps 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.

23. The process of one of claims 16, 18 or 22 in which the steps of supplying electrical
test input signals, receiving electrical test output signals and evaluating the electrical test

outpitt signals aee repeated after bum-in.

24. The process of any one of claims 15 to 23 in which the semiconductar die is an

integrated cirguit.

25. An interconnect system for providing electrical connection to die contacts on 2

semiconductor die, comprising:

This is the replacemsnt sheet
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a socket having a plurality of conductors. each conductor including a contact
-portion; |

a carrier mounted on said socket for carrying a scmicc}nductor die, said carrier
including a substrate having 2 compliaiu 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 1o
said contagt bumps; | |

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

connecting said die contacts and said conductors.

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

a compliant membrane in contact with said base; |

a plurality of contact bumps' located on & surface of said compliant membrane at
said second ends of said electrically conductive traces, said contact bumps édnﬁgured for
contacting said die contacts; and

a socket éonﬁxured for accepting said carrier, said socket including a plurality of
conductors, each conductor having a contact portion, said contact portions capable of
contacting said catrier contacts for electrically connecting said die contacts and said

- comductors.

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

a compliant membrane in contact with said base;
a pluratity of contact bums, said conae bumps: | (1NN AR
. * [4 L M s *

(i) located on a surface of said compliant membrane, This is the replacemerit sheet
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(i} configured {6t contacting said die contacts, 4nd

(iii} connected to one of said two pluralities of electrical contacts: and
a socket configured for accepting said carrier, said socket including a p!ﬁra!ity of
conductors, cach conductor including a contact porion, said contact portions capable of |
.conlacting one of said pluralities of electrical contacts, for electrically connecting said ons

of said pluralities of electrical contacts and said die contacts.

| 28. A carrier for a semiconductor die, which comprises:
a base'ha'ving a plurality of carrier contacts for electrical connection of the
semiconductor die external of said éarriér; _ |
a plurality of electrically conductive traces on said bags, having first ends
connected to said cartier contacts and having second ends positioned (o engage die
contacts on the semiconductor dis;
- at'least one positionsr 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 bass;
a plurality of contact bumps !oﬁawd on a surfece of said compliant membrane at
said second ends of said electrically conductive traces, said contact buzﬁps configured for
.contacting said die contacts;
| a socket configured fof accepting said cagrier, said .sbclcet including a plurality of
conductors, each cond;:ctor having a contact portion, said contact portions capable of
contacting said carrier contacts for efectrically connecting said die contacts and said
conductors, for selectively testing said die contacts: |

a 1id configured for removable positioning over said base to cover the

scmxconductof die; and This is the replacement shest
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a fastener for fastening said lid in position over said base.

29. The camer for a semiconductor die of any one of clauns Itoldor25t028in

which the semiconductor die is unpackaged.

This Sheet Has Been Rep Iaced"
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Claims

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

a base having a plurality'of Carrier_contacts fer_eleetrical
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 positiened to engage die contacts on the semiconductor
die; |

~at least one positioner on the base having alignment surfaces
for engaging a portion of the semiconducter 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 1lid 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 1id is being positiened to_eover the_semiconduetor die; and

a fastener for fastening 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 contacting the semlconductor die over the

A O A

This is the replacement sheet
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3. The carrier for a semiconductor die of claim 2 in which said

9

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.

5. The carrier for a semlconductor die of claim 1 additionally
comprising a means on said lid for biasing the semlconductor die
against the second ends of sald plurallty 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 semiconductér 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

N

This is the replacement sheet
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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 cohtacts are positioned on said base for engagement

by a plurality of electrical test probés.

10. . A carrier for a_semiconductdr die, comprising:

a base on which the semiconductor die is mounted;

a first plurality-of burn-in electrical contacts on said base
for making elecﬁrical connection to the semiconductor die external
of said carrier for burn-in of the semiconducfor 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 membe?"having an upper surface and a
flexible substrate for the semiconductor dié attached over.the.
upper surface, with said firét plurality of burn;in electrical
contacts and said second plurality of test electrical éontacts

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 eleetrical

 contacts and the semiconductor die are in a manner different from

- This is the replacement sheet
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the connection between said second plurality of test electrical

contacts and the semiconductor die.

~13. A process'fcr burn—in'qf'an unpaCkeged seﬁicondﬁctor die,
which comprises: |

providing a carrier for the semicondnctor 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 semiconductcr die in a tester after burn-in;

connecting at least some of the contacts in the eecond set
with the semicondnctor'die in a second manner different from the
fifst;manner; and

suppiying electrical test input signals from a scurce external
of the carrier to the c0ntacts.connected in said second manner, end

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 sémidonductor die and

(T This is the roplacemert sheet
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through the carrier from at least some of the plurality of_chtacts
connected in said second manner; and | |
evaluating the electrical test 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 outbut signals in response to the burn-in
input signals 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: |
removihg the semicéndﬁctor 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 stéps of supplying
electrical test input'signais, receiving electrical'ﬁeSt.oﬁtput
signals and evaluating the elecﬁrical test output signals are
‘carried out after inserting the semiconductor die in the carrier

and prior to burn-in.

his is the reptacement sheet
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19. The process of one of claims 14 or 18 in which the steps of
supplying electrical test input signals, recei#ing 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 intercoﬁnect gsystem for providihg 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'oﬁ said socket for carrying a semiconductor
die, said carrier including a substrate having a compliant
membfane;

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_céntact pads
electrically connected to said contact bumps; _ .

said contact portions being capabie of contacting said contact
péds for electrically connecting said die contécts and said
conductors; |

a lid configured for remoﬁable_positioning over said substrate
to cover the semiconductér die and attached to the base by at 1east.
one hinge;

a vaéuum poft extending_through the substrate to engage the

semiconductor die while the semiconductor die is on the substrate
-

Wy, —
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and the 1lid is being positioned to cover the semiconductor die;
and
a fastener for fastening said 1lid in position_over said

substrate.

22.. The carrier for a semiconductor die of claim 1 édditionaliy
comprising: |

a éompliant membrane in contact with said base;

a plurality of éontact'bumps located on a surface of said
compliant’ membraﬁé 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 additiohally'
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
(1ii) connecﬁed to one of said two pluialities of
electrical contacts; and | -
a socket configured for acéepting said'carrier; éaid sécket

including a plurality of conductors, each conductor including a

This is the replacement sheet
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‘contact portion, said contact portions capable of contactihg one of
said pluralities of electrical contacts, for electrically
connecting said one of said pluralitics 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 ofieléctricaliy 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 plurality.of cohtact bumps located on a surface of said
compliant membranc at said .second ends of 'said .electfically
coniductive traces, said contact bumps configured for contacting
said die contacts:

a socket configured ‘for accepting said carrler, Sald socket
'1nc1ud1ng 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 ceonductors, for selectively tcsting said die contacts; -

oﬂlid configured for removable positioning over said base to

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

O RN R This is the replacemert sheet
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a vacuum port extending through the base to engage the
semiconductor die while the semiconductor aie is on the base and
the 1lid is being positioned to cover the semlconductor die; and

a fastener for fastening said lid in position over sa1d base

25. The carrier or interconnect system for a semiconductor die of
ahy one'of_claims 1 to 12 or 21 to 24 in which the semiconductor

die is unpaékaged.

* c L M S * |
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luctor die of claim 2 in whlch said

carrier addltlonally comprlses a layer of re5111ent}eemp}ﬁmmﬂ

mate:ial 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 ﬁortion of the semiconductor

die. ' : ' | Sheet Has: Been Replaced

5. The carrier for a éemiconductor die of clalm 1 addltlonally

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 1lid 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

S 11111111
* c L M S " I!Il Date: 2 5 JUN lg%
8. The carrier for a semiconductor_die of claﬁn 1 further

comprising an additional'plurality of electrically conductive
traces on said base, said additional plurality of electrically
conductive traces having fifst ends connected to a plurality of
test contacts for electrical test of the semiconductor die, and
second ends positiohed to engage additional die contacts on the

semiconductor die, where the connections of the additional traces
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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 proviciing electrical connection
to die contacts on a. semiconductor die, comprising:

a socket having Ia plurality of conductors , each conductor
including a contact portion;

a carrier mounted on said socket for carrying a

semiconductor dJ.e, said carrier including a substrate having a
resitienT '

eemptiant membrane;

- -a plurality of contact bumps on a surface of said compliant
membrane for contactihg _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 removéble positioning over sa__id
substrate to cover the semiconductor die and attached to the bas.e
by at least one hinge;
| a vacuum port extending through the substrate to engage the
semiconductor die while the semiconductor die i.é on the substrate
and the 1id is being positioned to cover the semiconductor die;
and

a fastener for fastening said 1id in ﬁosition over said

his is the replacemerit sheet
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substrate.

cbmprising
res:hw’f
a leemptiantl membrane in contact with said base;:
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a plurality of contact bumps ldcated on a surface of said

—

cempliant membrane at said second ends of said electrically
conductive traces, said contact bumpé 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

e e onduerer: ) O
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23. The carrier for a semiconductor die of claim 10 additionally

comprising:
resilign T : :
a cempliant 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
contact portion, said cont;ct pbrtions capable of contactiné one

of said pluralities of electrical contacts, for electrically

connecting said one of said pluralities of electrical contacts
and said die contacts. | This is the replacement sheet
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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
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second ends positioned to engage die contacts on he

semiconductor die;

at least one positioner to position the die on said base
such that the die contacts are capable of engaging the second
endé of said plurality of electrically conductive traces;

resilien

a eempliant membrane in contact with said base;

a plurality of contact bumps located on a surface of said
eemp&tant membrane at sald second ends of said electrlcally
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 seleétively 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
semiconductbr die while the semiconductor die is on the base and
the 1id is being positioned to cover the semiconductof die; and

a fastener for fastening.said lid in position over said
base. Tis is the replacemsint sheet
Date: 25 JUNT
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 ac'hie.ved 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 semic_:onductor die, which comprises:

a base having a plurality of cari'ier 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 ha\iing 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 plufality
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.
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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 basé having a plurality of carrier contacts for electrical connection of the
semiconductor die external of said reusable carrier;

a plurality of electri_cally-c.onductivé traces on said base, having first ends
connected to said carrier contacts for burn-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 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 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 tempefature;

supplying burn-in input signals from n 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
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‘'supplying electrical test input signals from a source external of the carrier to the
contacts connected in said second manher, and through the carrier to the semiconductor
die. R

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 cairrying a semiconductor 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 §emiconductor die; and
a fastener for fastening said lid in position over said substrate.
In accordance with a fifth aspect of the present invéntion, 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 ehds
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;
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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 cohductive 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 throﬁgh 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 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
semif:onductor die with the die contacts engaging the second ends of the plurality of
eléctrically 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.
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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 semicondd_ctor 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

categorizé 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:
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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 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 1id for biasing the semiconductor die
against the second ends of said plurality of electrically

conductive traces.

€. The carrier for a semiconductor die of claim 1 in which said
fastener for fastening said 1id 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 semicoﬁductor die of claim 1 further
comprising an additioral plurality of electrically conductive
traces on said base, said additional plurality of elecﬁrically
conductive traces having first ends connected to a plurality'of'
test contacts for electfical 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

A RO

This is the replacemstt shest

bue, |~ 8 JAt 1998



10
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 burn-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 electrlcal 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 basé to engage the semiconductor die when the

semlconductor 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.
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 firét plurality of burﬁ-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

* C L M - *
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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 electricél 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
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 1lid 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 sibstrate to éngage the
semiconductor die while the semiconductor die is-on the substrate
and the 1id is being positioned to cover the semiconductor die;
and

a fastener for fastening said 1id in positionﬁover said

substrate.

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

a resilient membrane in contact with said base;
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a plurality of contact bumps located on a surface of said
resilient membfane at said second ends of said electrically
conductive traces, said contact bumps configured for contacting
said die contacts; and

a soéket 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
cOmprisihg:
a resilient membrane in contact with said base;
a plurality of contact bumps, said contact bumps:
(i) located on a surface of said resilient wmembrane,
(ii) cénfigﬁred for contacting said die contacts, and
(iii) connected_to one of said two pluralities of
electrical contacts; and
" a socket configured for accepting said cérrier, said socket
including a plurality of conductors, each conductor including a
contact portion, said contact portions capable of contacting one
of said plufalities of electrical contacts, for electrically
connecting said one of said pluralities of electrical contacts

and said die contacts.

24. A carrier for a semicohductor die; which comprises:
a base having a plurality of carrier contacts for eleétrical
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 engagé die contacts on the
semiconductor die;

at least one positioner to position the die on said base
such that the die céntacts 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 cdﬁtact bumps configured for contacting
said die contacts;

a socket configured for accepting said.carrier, said socket
including a plurality oflconductors, 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 seleétively testiﬁg said die contacts;

a 1lid 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 1id is being positioned to cover the semicénductor die; and

a fastener for fastening said 1lid in position over said

base.

' 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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