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METHOD AND APPARATUS FOR PACKAGING
AND TESTING SEMICONDUCTOR DICE

Fiel f the In i

This invention relates generally to semiconductor
manufacture and more particularly to an improved method and
apparatus for packaging and testing semiconductor dice.

Background of the Invention

Conventionally packaged semiconductor dice are tested
several times during the manufacturing process. A probe test
is conducted at the wafer level to test the gross
functionality of the dice. Following singulation of the
wafer and packaging of the individual dice, full
functionality and burn-in tests are performed on each of the
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packaged die. These tests are typically performed using
standardized equipment that provides an electrical interface
between the external contacts on the package (e.g., terminal
leads) and test circuitry.

For example, burn-in ovens are adapted to hold a large
number of packaged dice in a chamber with temperature cycling
capability. During the burn-in test the integrated circuits
are electrically tested at different temperatures. A burn—in
board mountable within the chamber, includes electrical

.~ connectors that mate with the external leads on the packaged
dice to establish an electrical interconnection between the
individually packaged dice and test circuitry. For packaged
dice having a male external contact, such as terminal leads
formed as pins, the burn-in board may include socket
connectors. For packaged dice having female external
contacts, such as flat pads in a land grid array, the burn-in
board may include pogo pin connectors.

Because semiconductor dice are packaged in standardized
configurations, the burn-in.boards are also standardized.
For example, one common semiconductor package for a single
die is known as a small outline j-lead package (SOJ). A
burn-in board for SO0J packages will include standardized
sockets that mate with the j-leads for the packages. In
addition, the spacing for the sockets will be such that a
large number of packages can be mounted on a single board in
a dense closely spaced array.

In addition to the boards being standardized, there is
also associated equipment, such as automated handling
apparatus, that is standardized for a particular package
configuration. Other standardized packages for a single die
include the dual in-line (DIP) package and the zigzag in-line
package (ZIP}.

Recently, semiconductor dice have been supplied by
manufacturers in an unpackaged or bare configuration. A
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Field of the Invention This invention relates generally to
sem €onduttor manufacture and nore particularly to an inproved nmethod and
apparatus for packagi ng and testing sen conductor dice.
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known good die (KGD) is an unpackaged die that has been
tested to a quality and reliability level equal to the
packaged product. To certify a die as a known good‘die the
unpackaged die must be burn-in tested. This has led to the
development of test carriers that hold a single unpackaged
die for burn-in and other tests. Eéch test carrier houses a
die for testing and also provides the electrical
interconnection between the die and external test circuitry.
Exemplary test carriers are disclosed in U.S. Patent No.
5,302,891 to Wood et al. and U. S. Patent No. 5,408,190 to
Wood et al.

-One aspect of these carriers is that they require
specialized test equipment such as specialized burn-in boards
and handling equipment that are different than the equipment
used for testing packaged dice. 1In addition, the prior art
carriers are larger than conventionally packaged dice and
therefore require more and larger test equipment to achieve
the same throughputs. It would be advantageous to provide a
method for packaging and testing semiconductdr dice that can
be used with standardized test equipment.

In view of the foregoing, it is an object of the present
invention to provide an improved method for packaging and
testing semiconductor dice. It is another object of the
present invention to provide a temporary package for a bare
semiconductor die in which a temporary electrical connection
can be made to the die for testing or other purposes. It is
yet another object of the present invention to provide an
improved method for testing semiconductor dice that uses-.a
small outline temporary package and standard test equipment.
It is a further object of the present invention to provide a
temporary semiconductor package that has a JEDEC standard
outline and JEDEC standard external contact configuration.
Other objects advantages and capabilities of the present
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Backaround of the Invention Conventional | y packaged sem conductor dice
are *testéd several tinmes during the manufacturing process. A probe test is
conducted at the wafer level to test the gross functionality of the dice.
Fol I owi ng singul ation of the wafer and packagi ng of the individual dice,
full functionality and burn-in tests aye perforned on each of the

invention will become more apparent as the description
proceeds.

Summary of the Invention ;

In accordance with the present invention, an improved

method for pacdkaging and testing a semiconductor die is

. provided. The method, broadly. stated, comprises forming a

temporary package for a bare semiconductor die having a

. standard outline and external lead configuration that matches

- a conventional semiconductor package, and.then testing the

die using the temporary package and standardized testing

apparatus. The standard outline and external 1lead

configuration of the temporary package permits standardized

. burn-in boards and automated package handling eqgquipment to be

used during a test procedure for known good die. In an

illustrative embodiment, the temporary package is formed in

the configuration of a small outline j—bend (SOJ) plastic
package.

The temporary package includes a base, an interconnect
and a force applying mechanism. The package base can be
either plastic or ceramic. 'In an illustrative embodiment,
the package base 1is formed using a ceramic lamination
process. The package base can also be formed of plastic
using a 3-D injection molding process or either ceramic or
plastic using a ceramic dip formation (Cerdip) process. The
package base includes metallic conductors in electrical
communication with external contacts formed as j-bend leads:

The interconnect for the package is mounted to the base
and wire bonded to the conductors formed on the package base.
In the illustrative embodiment, the interconnect is formed of
s111con and includes conductive lines and raised contact
members that contact and establish electrical communlcatlon .
with the bond pads on the die. The interconnect can also be
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die. These tests are typically perforned using

5

formed with mierobump contact members mounted on a plastic
film similar to two layer TAB tape.

The force applying mechanism for the package includes a
pressure plate, a spring and a cover. The force applying
mechanism functions to secure the die within the base and to
maintain the die and intercomnect in-electrical contact. The
force applying mechanism is secured to the base with a
latching mechanism. Several different - embodiments for the
‘latching mechanism are disclosed including a sliding latcﬁ
and a T—shéped latch. In some embodiments the pressure plate
and spring are replaced by an elastomeric member.

--The package is assembled by optically allgning the die
and the. interconnect. Prior to the alignment procedure the
interconnect is mounted within the package base by wire
bonding. During the alignment procedure, the die and force
applying mechanism of the package are held by an assembly
tool. Flip chip optical alignment is used to align the bond
pads on the die to the contact members on the interconnect.
The assembly tool then places the die on the interconnect and
attaches the force applying mechanism to the package base.

In an alternate embodiment of the package, the die is
mounted circuit side up within the package. This arranges
the bond pads for the die and the external leads £for the

package in a configuration that is identical to a
conventional packaged die.

ri ription of D .
Figure 1 is an exploded perspective view of a package
constructed in accordance with the inveﬁtion;
Figure 2 is a perspective -view of the package;

Figure 3 is a Cross sectional view taken along section
line 3-3 of Figure 2; -
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standar di zed equi pment that provides an electrical interface between the
extefnal ctontacts on the package (e.g., terminal |eads) and test circuitry.
For .exanpl e, burn-in ovens are adapted to hold a | arge nunber of packaged
dice in a chanber with tenperature c%cling capability.- During the burn-in
test the integrated circuits are eleCtrically tested at different
tenperatures. A burn-in board nountable within the chanber, includes

el ectri cal CRRBSEER’ 3 It IRLecpbbl e ddpiinatidwddeqaivhlenkaaknged

dice to _esta n.electrical 1nterconnection between the individually
packageBignre Anghewing r}eernate emhodimerdqPAckPg€Shaving a nal e ext er nal

contact, suckigarbeaniBah pEeASiSedOive sy BMthd badkage baskeard may

i ncl-ude socket, connect,ors. For ckaged dic avi.ng feml e t er nal
Figure % is a persped%a:.ve g/e:.ew ofe the i erconnecet' wire

bonded to the package base:
Figuré 6 is a p’an view ofi the interconnect;
Figure 7 is a cross.sectional view taken alona section
line 7-7 of Figure 6 showing a raised contact member on the
interccnnect electrically contacting a bond pad'on the dié;
Figure 7A is a?;ross sectional view equivalent to Figure
-~ 7 of an alternate embodiment interconnect having a microbump ‘.
contact member; and
‘Figure 8A is a schematic cross sectidnal view of an

alternate embodiment package adapted to hold the die circuit
side up. '

il D ription f he Preferr im

Referring to Figure 1, an exploded perspective view of a
temporary backagello constructed in accordance with the
invention is shown. The package 10 is adapted to hold a
.semiconductor die 12 and to establish a temporary electrical
connection with the die 12 for testing and burn-in.
Following the test procedure the die 12 can be removed from
the package 10 and used as a known good die.

<., The package 10, generally stated, includes a package
base 14, an interconnect 16, and a force applying mechanism
18. The interconnect 16 establishes electrical communication
between the package base 14 and the die 12. The force
applying mechanism 18 secures the die 12 to the package base
14 and presses the die 12 against the interconnect 16. The
force applying mechanism 18 includes a pressure pléte 20, a
spring 22 and a cover 24. The package 10 also includes a
latching mechanism in the form of clips 26, 28 (Figure 3)
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contacts, such as flat pads in a land grid array, the burn-in board may
kncl ude pogo pin connectors. Because sem conductor dice are packaged
in standardi zed configurations, the burn-in boards are also standardized.
For exanpl e, one commobn seni conduct oy package for a single die is known as

a snal whddh isecjre eelfle PE6k88CapPHYing MebhaRdiish N@aD ftfe FaklaRF&kages
wi || ig)cglslédiﬁstandardi zed sockets that mate with the j-leads for the

packag n addition, the spacing for the sockets will be such that a
| ar ge nunbeFigfuneackdddustaates nhentsdenbladspagkagéonod iRs asligase

o) ore AP Sy pach el WD 4 BLUE QOIS PR L W 2o,
t hat | $hatandiar diuhstdntialpyr dduivalemtkige size and shape to a

' convex_‘xtional semiconductor package. As used herein, the term
conventional semiconductor package refers to a plastic or
ceramic package having a size and external lead configuration

that conforms to standards of a recognized industry standard
setting body. These standard setting bodies can include:

EIA/JEDEC - Electronics Industry Association - Joint
Electron Device Engineering Council
JEIDA - Japanese Electronics Industry Development
Association
PCMCIA - Personal Computer Memory Card

International Association

In the illustrative embodiment the package. 10 is
constructed as a small outline package with J-bend leads 38.
This permits the package 10 to be burned-in using
standardized burn-in equipment for a conventional small
outline J-bend (S0J) package. By way of example, the
standardized equipment can include an AMBYXmy intelligent
burn-in and test system manufactured by Micron Systems
Integration; Inc.

The external dimensions and outline of the assembled
package 10, as well as the dimensions and configuration of
the leads 38, can be according to JEDEC standards. For
example, for an SOJ configuration, the package 10 can be
formed with a width of from about .301 to .313 inches, .a
thickness of from about 0.105 to 0.109 inches and a length of
from about 0.675 to 0.691 inches. The J-bend leads.38 can be
formed with a minimum width of about 0.018 inches, on a pitch
of about 0.048 to 0.052 inches and with a spacing between the
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configuration.

dual "in-line (DI P) package and the zigzag in-line package (ZlP)

Recent |y,

unpackaged or bare configuration. A
3

8
center lines of the leads 38 on the opposite sides of the
package 10 of about 0.260 to 0.275 inches.
As is apparent, the package 10 can also be céhstructed
with a standard outline and lead configuration equivalent to

other conventional plastic or ceramic semiconductor packages.
These package configurations can include:

DIP (dual in line package)

ZIP (zig zag in line package)
LCC (leadless chip carrier)

SOP (small outline package)

QFP (quad flat pack)

TSOP (thin small outline package)
SOJ (small outline j-bend)

PGA (pin grid érray)

IGA (land grid array)

BGA (ball grid array)

As shown in Figure 3, in the assembled package 10, the
die 12 is held within a recess 36 formed within the package
base 14 and is sandwiched between the intercomnect 16 and the
cover 24. The interconnect 16 is mounted within a recess 34
formed within the package base 14. As also shown in Figure
3, in the assembled package 10, the pressure plate 20
overlies the die 12, and the spring 22 presses the pressure
plate 20 and the die 12 against the interconnect 16.

Still referring to Figure 3, the clips 26, 28 attach to
corresponding openings 30, 32 in the base 14 to secure the
cover 24, spring 22 and pressure plate 20 of the force
applying mechanism 18 and the die 12 within the package base
14. The clips 26, 28 can be formed of a flexible material
such as spring steel, or plastic, and are shaped to exert a
retention force on the cover 24. Furthermore, in the
assembled package 10, the cover 24 is recessed below tﬁe top

-
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known good die (KG&) is an unpackaged die that has been tested to a quality
and.reliability level equal to the packaged product. To certify a die as a-
known good di e the unpackaged die nmust be burn-in tested. This has led to

t he devel opment of test carriers that hold a single unpackaged die for
burn-in and other tests. Each test carier houses a die for testing and

al so provides the electrical interconnection between the_ die and external

test cir8UFEpge Efeﬁ&%rﬁiﬁ‘i]%%qe darsecitd .ar Fhp RUkREPeRiPherapasdme No.
5302, 8%nao Yheline abf atlleUpdckRgbent oNoars, 406l Obuss Vbadial 1y
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. package base 14.

The cover 24, spring 22 and pressure plate 20 all
include a central opening which are designated 48C, 48S and
48P respectively. As will be further explained, the openings
48C, 48S and 48P are used during assembly and disassembly of
the package 10. Specifically, the openings 48C, 48S and 48P
permit the die 12 to be held by a vacuum tool (not shown)
during optical alignment of the die 12 and interconnect 16
during assembly. In a similar manner a vacuum tool (not
shown) can be used to disassemble the package 10.

Figure 3A illustrate an alternate embodiment package
10A. The alternate embodiment package 1l0A includes
substantially the same elements as previously explained fbr
package 10 which are denoted with an "A* suffix. However, in
the alternate embodiment package 10A the spring 22A is formed
as a flat member and the pressure plate 20 (Figure 3) is
eliminated. By way of example, the spring 22A can be a flat
metal spring (e.g., wave spring) or can be formed of a
‘resilient elastomeric material such as a silicone elastomer
or polyimide material.

In addition, in the alternate embodiment package 10A,
the cover 24A includes a recess 50 which encloses the spring
22A and die 12. The cover 24A abuts a bottom surface of the
recess 36A in the package base 14A and is retained by a pair
of sliding clips 26A, 28A. The sliding clips 264, 28A.are
slidably mounted to the base 14A and are formed in an S-shape
to exert a retention force on the cover 24A.

Figure 3B illustrates an alternate embodiment package
10B that is substantially equivalent to package 10A.
However, in package 10B the clips 26B, 28B are formed as
sliding member similar to clips 26A, 28A but in a U—shabe.

-
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and handling equi pnent that are different than the equi pnment used for

testing packaged dice. In addition, the prior art carriers are larger than
conventional | y packaged dice and therefore require nore and | arger test

equi pnent to achi eve the sanme throughputs.
provi de a

used w

die-dn
testing
i nventi
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mounted to channel like openings 30C and 32C in the base 10C.
As such, the clips 26C, 28C can be pivoted to latch over the
cover 24C. The cover 24C includes cut out portions 52, 54
for the clips 26C, 28C.

Referring to Figure 4, the package base 14 is shown
separately. The package base 14 is formed of an electrically
insulating material such as plastic or ceramic and includes
inte¥nal conductors 40 in electrical communication with the
J-bend leads 38. As previously stated, the package base 14
includes the recess 34 for mounting the interconnect 16 and
the recess 36 which houses the die 12 and force applying
mechanism 18. Viewed from above, the recesses 34 and 36 are
enclosed on four sides and an end, and are open at one end.
Another stepped recess 42 forms a bond shelf foi wire bonding
the interconnect 16 to the conductors 40 formed within the
package base 14. The package base 14 also includes an
indicator pocket 37 that can be used to indicate the
orientation of the leads 38 with respect to the die 12 (i.e.,
pin #1 indicator package 10).

In the illustrative embodiment, the package base 14 is
formed of a ceramic material such as alumina (Al,03) using a
high temperature ceramic lamination process. Such a process
is described in U.S. Patent Application Serial No. 08/398,309
filed 3/1/95 which is incorporated herein by reference.
Briefly, this process involves forming metallized circuits
and metal filled vias on green sheets of ceramic and then
sintering the sheets to form a unitary structure. The J-bend
leads 38 can be formed of an underlying material such as
nickel-iron or a copper based alloy, which may have a
lead/tin on nickel gold plating. Depending on the material,
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I nproved nethod for testing sem conductor dice that uses a small outline
t enporary package and standard test equipnent. It is a further object of

the present invention to provide a tenporary sem conductor package that has
a JEDEC standard outline and JEDEC standard external contact configuration.
O her objects advantages and capabi | |11| es of the present

the leads 38 can be soldered, welded, brazed or attached to
the conductors 40 ﬁsing conductive adhesives.

The package base 14 can also be formed using a 3-D
injedtion molding process out of a high temperature glass
filled plastic. Such a process is described in U.S. Patent
No. 4,985,116 and in the above incorporated U.S. Patent
Application Serial No. 08/398,309. Suitable plastics include

. polyetherimide (PEI), polyethersulfone (PES), polyarylsulfone
{PAS), polyphenylene sulfide (PPS), liquid crystal polymer
(LCP) and polyether-ether ketone (PPEK). An injection
molding process with these or other suitable material can be
used to form the package base 14 into the desired rectangular
shape and with cavities as required. During a subsequent
metallization process, various circuit patterns are formed on
different surfaces of the package base 14 and can be
:Lnterconnected as required by filling the openings with a
conductive metal The J-bend leads 38 can be electrically
attached to the conductive traces 40 by soldering, welding,
brazing or conductive adhesives.

The package base 14 can also be formed using a ceramic
dip formation process (Cerdip). In general, with a Cerdip

. process a mixture of alumina lubricants and binders can be
molded and sintered to form a monolithic package base 14. A
metal lead frame can be bonded to the package base 14 using
low temperature glasses to form the conductors 40 and J-bend
leads 38. Another type of ceramic dip formation process uses
a plastic rather than a ceramic body. Briefly, this Cerdip
formation process pre-molds a plastic base which is then
bonded to a leadframe. Conventional semiconductor packages
formed wusing this process are sold by GTE Products
Corporation, Warren, Pennsylvania under the trademark QUAD-
PACKmy.

Referring to Figure 5, the interconnect 16 is shown
electrically connected tc the package base 14. Specifically,

Sheet Has Been Reﬂlaced
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4 invention will become nore apparent as the description proceeds.

Sumtary of the Invention I n accordance with the present

I nvention, an

i nproved nmethod for packaging and testing a sem conductor die is provided.
The nethod, broadly stated, conprises form ng a tenporary package for a

bare sem conductor die having a standard outline and external

| ead

configuration that matches a conventildhal seni conductor package, and then
t esti ngthéeinterconnect 16 includes bonding pads 56 that are wire

bonded to the conductors 40 formed in the package base 14.
As shown .in Figure 6, the interconnect 16 also includes
conductive traces 58 and raised contact members 60. As shown
in Figure 7, the raised contact members 60 are adapted to
contact and establish an electrical connection with the
device bond pads 62 on the die 12. In addition, the raised
contact members 60 include penetrating projections 70 formed
as elongated blades adapted to penetrate the device bond pads
62 to a self limiting penetration depth.

The interconnect 16 and raised contact members 60 can be
formed by etching a silicon substrate 64. An insulating
layer 66 and a conductive layer 68 formed on the substrate 64
overlie the raised contact members 60. The conductive layer
68 is in electrical communication with the conductive traces
58 which are wire bonded to bond wires 44. Alternately, in
place of wire bonding, an electrical comnection can be formed
to the conductive traces 58 with slide contacts 44S.

A suitable process for forming the contact members 60
substantially as shown is disclosed in U.S. Patent No.
5,326,428 and U.S. Patent No. 5,419,807 which are
incorporated herein by reference. Another suitable process
is disclosed in U.S. Patent Application Serial No. 08/335,267
filed 11/7/94, incorporated herein by reference.

With reference Figure 72, the interconnect 16 can also
be formed with microbump contact members 60B and conductive
traces 58B formed on a plastic film 72. The microbump
contact members 60B and plastic film 72 can be similar to two
layer TAB tape such as ASMAT manufactured by Nitto Denko.
The plastic f£ilm 72 can be mounted to a substrate 64B such as
silicon using a compliant adhesive layer 74. The compliant
adhesive layer can be formed of a silicone elastomer, an
epoxy or a polyimide material. One method for forming an

interconnect with microbump contact members is described in
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die using the tenporary package and standardized testing apparatus The

standard outline and external |ead configuration of the tenporary
package permts standardi zed burn-in boards and automat ed package handl i ng
equi pnment to be used during a test procedure for known good die. In an

Il lustrative enbodi nent, the tenpora£¥ package is forned in the
configuration of a small outline j-bend (SQJ) plastic package. The

t enpor geyepdokegly i nci.tidés ¥ .l$ase Pamrentt chppineatt ionl aSepnied apiol.yi ng
mechani g 3g@eé§§ckage base can be either plastic or ceramic. In an
|Ilustra I Ve enbodi ment, the package base is fornmed using-a ceramc

| ami nati on pReEEFFingT hegbabké'ge Bagurearnl al $bebdackage 30 ptant ke using a

3-D.inj gekibaR1mRl d:BgnRr EASS:AL Q1iRemert aFbEhRiques and aligner
boncer tools used for £lip chip bonding semiconductor dice.
Flip chip bonding refers to a process wherein a semiconductor
die is placed face down on a substrate, such as a printed
circuit board, and. the bond pads on the die are bonded to
connection points on the substrate. Tools for flip chip
bonding are sometimes.referred to as aligner bonders. Aan
aligner bonder and method of optical alignment for £lip chip
bonding are described in U.S. Patent No. 4,899,921 to Bendat
et al, entitled *Aligner Bonder*. Such an aligner bonder is
available from Research Devices of Piscataway, N.J.

In the present casé, an aligner bonder may be modified
to provide an assenbly apparatus for use in assembling. the
package 10. The 'assembly apparatus includes an assembly
tool (not shown) that is adapted to retain the force applying
mechanism 18 (Figure 1), die 12 and clips 26, 28 (Figure 3}.
The components of the force applying mechanism 18 include
openings 48C, 48S, 48P which allow a vacuum wand {(not shown)
of the assembly tool to hold the die 12. With the die 12
held by the assembly tool, the bond pads 62 (Figure 6A) on
the die 12 are aligned with the contact members 60 (Figure
6A) on the interconnect 16. The assembly tool then places
the die 12 in contact with the interconnect 16 and secures
the clips 26, 28 (Pigure 3} to the openings 30, 32 in the
package base 14. .

U. S. Patent Application No. 08/338,345 filed 11/14/94,
incorporated herein by reference, describes an automated
apparatus suitable for optically aligning the die 12 and

interconnect 16 and securing the force applying mechanism 18
to the package base 14.
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plastic using a ceramc dip formation (Cerdip) process. The package base

i nctudes' netallic conductors in electrical comrunication with external
contacts forned as j-bend | eads. The interconnect for the package is
nounted to the base and wire bonded to the conductors fornmed on the package
base. In the illustrative enbodi nent, gge I nterconnect is formed of silicon
and includes conductive lines and rais contact nenbers that contact and
establ i sh elRokXdwhng coheuassaenbdy wrokedveehdhe attkage t hé das. bghe

I nter cQuggt &@n..l?éée BShe die 16. Testing can include full

functionality as well as burn-in testing. Following the test
procedure, the package 10 can be disassembled using an
assembly tool {not shown) to remove the clips 26, 28 and
force distribution mechanism 18 substantially as previously
described for the assembly procedure.

Referring now to Figure 8, an alternate embodiment
package 10I is shown. The alternate embodiment package 10I
is substantially similar in construction to the package 10
previously described except that package base 14I is formed
for. mounting the die circuit side up with respect to the
leads 38I. An interconnect (not shown) for the package 10I
thus includes raised contact members that face downwardly in
Figure 8. The bond pads 62I on the die 12 are thus in the
same position as the bond pads for a die in a conventional
package. The leads 38I on the package 10I can thus exactly
correspond to the input/output configuration as the leads for
a conventional package. With this lead configuration a burn-
in board or other testing equipment does not require
modification to accommodate the lead configuration. The
package 10I includes an elastomeric spring member 22I that
maintains the die 12 in contact with the interconnect 16I
substantially as previously described.

While the invention has been described with reference to
certain preferred embodiments, as will be apparent to those
skilled in the art, certain changes and modifications can be

made without departing from the scope of the invention :as
defined by the following claims.
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5 formed with mcrobunp contact nmenbers nounted on a plastic filmsimlar
to two | ayer TAB tape. The force applying nmechanismfor the package

i ncludes a pressure plate, a spring and a cover. The force applying
mechani sm functions to secure the die within the base and to maintain the
die and interconnect in-electrical confact. The force applying nmechani sm
Is secured to the base with a | atching chani sm Several different

enbodi nWEAT 1§y CLAIMER: dficng nechani sm are di sclosed including a sliding

latch and a T-shaped latch. In some embodiments the pressure plate
1. A method for packaging and testing a semiconductor
die comprising:
forming a temporary package for the die having a size
and external leads that are substantially equivalent to a
conventional semiconductor package;
placing the die within the package with the die in
electrical communication with external leads; and
. testing the die using the temporary package.

.- 2. The method as claimed in claim 1 and wherein the
conventional semiconductor package is a plastic or ceramic
package selected from the group consisting of DIP {(dual in

- line package), ZIP (zig zag in line package), LCC (leadless
chip carrier), SOP (small outline package), QFP {(quad flat
pack), TSOP (thin small outline package), SOJ (small outline

j-bend), PGA (pin grid array), LGA (land grid array) and BGA
(ball grid array).

3. The method as claimed in claim 2 and wherein the
temporary package includes a cavity for retaining the die, an
interconnect for establishing electrical communication
between the die and external leads, and a force applying

mechanism for maintaining the die and interconnect in
electrical contact. '

4. The method as claimed in claim 3 and wherein, the
package is formed by a process selected from the group

consisting of ceramic lamination, 3-D molding, and ceramic
dip formation (Cerdip).
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and spring are replaced by an el astoneric nenber. - The package is

assenbl ed by optically aligning the die and the interconnect.

Prior to the

al i gnment procedure the interconnect is nmounted within the package base by

wi re bonding. During the alignment procedure, the die and force applying

mechani sm of the package are held by gp assenbly tool. Flip chip optical
d

alignnment is used to align the bond

s on the die to the contact nenbers

on the interc8nnefhe methadsasbtiaived ihealaimcésandcowhiexetm the die

| nt er conagChoaAtedl baeBas ! BeakORHCiAPChY | PACREGH AR O Hosble: PES kame Dase.
In an alternate_enbodi nent of the package, the die is nounted circuit side
up wit hi §<ERENBACRE8ES- Thi s arranges the bond pads for the die and the
external |eads for the package in a configuration that is identical to a

6. A method for packaging and testing a semiconductor

die, comprising:

forming a base for retaining the die, said base
including a cavity and external leads, said base having a
“size and external lead configuration that are substantially

similar to a conventional semiconductor package;

forming an interconnect for mounting to the base,

said

interconnect adapted to electrically connect the external

leads on the base to bond pads on the die;

forming a force applying mechanism for maintaining the

.  die and intercomnect in electrical contact;

aligning the die with the intercommnect and placing the

die and interconnect in contact;

attaching the force applying mechanism to the base; and

testing the die using the base.

7. The method as claimed in claim 6 and wherein the

conventional semiconductor package is a plastic or ceramic
package selected from the group consisting of DIP (dual in
line package), ZIP (zig zag in line package), LCC (leadless
chip carrier), SOP (small outline package), QFP {(quad flat
pack), TSOP (thin small outline package), SOJ {(small outline

j-bend), PGA {pin grid array), LGA (land grid array) and BGA
{ball grid array).

.
[

8. The method as claimed in claim 6 and wherein the
base is formed of a material selected from the group
consisting of plastic and ceramic.

e —
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conventional packaged die. Brief Description of the Draw ngs
1 is an expl oded perspective view of a package constructed in accordance

wi th the invention;
Figure 3 is a cross sectional

2,

17

9. The method as claimed in claim 6 and wherein the
base is formed by a process selected from the group
consisting of ceramic lamination, 3-D molding and ceramic dip
formation {(Cerdip).

10. The method as claimed in claim 6 and wherein the
intercomnect is formed of silicon with raised contact members
having penetrating projections adapted to penetrate the bond
pads on the die to a self limiting penetration depth.

-11. The method as claimed in claim 6 and wherein the
interconnect is formed with microbump contact members formed
on a thin £film and mounted to a substrate.

12. The method as claimed in claim 6 and wherein the

force applying mechanism includes a cover and a spring
member.

13. The method as claimed in claim 6 and wherein the
force applying mechanism is secured to the base using a
latching mechanism.

14. The method as claimed in claim 13 and wherein the

latching mechanism includes clips slidably attached to the
base.

15. The method as claimed in claim 13 and wherein the

latching mechanism includes clips pivotably attached to the
base.

16. The method as claimed in claim 6 and wherein the
die is mounted circuit side up in the base with respect to
the external leads so that the location of the bond pads and

R T

o

Fi gure

Figure 2 is a perspective view of the package;
vi ew taken al ong section line 3-3 of Figure



6 Fi gures 3A-3C are cross sectional views equivalent to Figure 3

shovi ng al ternate enbodi ment packages; Figure 4 is a perspective view
of the package base; Figure 5 is a perspective view of the

i nterconnect wire bonded to the package base; Figure 6 is a plan view
of the interconnect; Figure 7 id48 cross sectional view taken al ong

section line 7-7 of Figure 6 showing a raised contact nmenber on the
i nt er commxfighratdicnl lof cditenctextexnddndlpadsonishesdbstantially

identical to the conventional semiconductor package.

17. The method as claimed in claim 6 and wherein the

base is formed in a size and shape of a small outline
package.

18. The method as claimed in claim 6 and further
comprising aligning the die to the interconnect using flip
chip optical alignment.

-- 19. The method as claimed in claim 6 and further

comprising removing the die from the base as a known good
die.

20. A method for packaging and testing a semiconductor
die comprising:

forming a package base having a recess for receiving the
die, said package base including external leads and having a
shape and size substantially identical to a semiconductor
package selected from the group consisting of DIP (dual in
line package)}, ZIP (zig zag in line package), LCC (leadless
chip carrier), SOP (small outline package), QFP (quad flat
pack), TSOP (thin small outline package), SOJ (small outline
j-bend), PGA (pin grid array), BGA (ball grid array) and LGA
(land grid array);

mounting an interconnect within the package base, said
interconnect including contact members in electrical
communication with the external leads and adapted to
establish electrical communication with bond pads on the die;

aligning the bond pads on the die with the contact

members on the interconnect wusing £flip chip optical
alignment;

O



Figure 7A is a cross sectional view equivalent to Figure 7 of an alternate
embodi nent i nterconnect having a mcrobunp contact nember; and Fi gur.e-
8A is a schematic cross sectional view of an alternate enbodi nent package
adapted to hold the die circuit side up. Det ai | ed Description of the
Preferred Enbodi nents Referring,t,0 Figure 1, an expl oded perspective
view of a tenporary package 10 constl;l cted in accordance with the invention
i's shown. Theegariiage titei diedapt ethé obasked wdtientlsendiet dn dtent&cend to

establi ghq Eﬁgp?ﬁ@éi‘cgll:ﬁg&é'&ﬂng. a force applying mechanism; and
burn-in testing the die using the package base.

21, The method as claimed in claim 20 and further

comprising removing the die from the base as a known good
die.

22. The method as claimed in claim 20 and wherein the
package base is formed of a material selected from the group
consisting of plastic and ceramic.

23. The method as claimed in claim 20 and wherein the
package base is formed by a process selected from the group

consisting of ceramic lamination, 3-D molding and ceramic dip
formation (Cerdip).

24. The method as claimed in claim 20 and wherein the
intercomnect is formed of silicon with raised contact members
having penetrating projections adapted to penetrate the bond
pads on the die to a self limiting penetration depth.

25. The method as claimed in claim 20 and wherein the
interconnect is formed with microbump contact members formed
on a thin film and mounted to a substrate.

26. The method as claimed in claim 20 and wherein the

die is mounted circuit side up in the base with respects to
the external leads.

27. A temporary package for a semiconductor die
comprising:

a package base including a cavity for mounting the die,
.a conductor and an external lead in electrical contact with

IIIIIIII LY |II| | .
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connection wwth the die 12 for testing and burn-in. Follow ng the test
prpCeduré the die 12 can be renoved fromthe package 10 and used as a known
good_ di e. The package 10, generally stated, includes a package base
14, an interconnect 16, and a force applying nmechani sm 18. The i nterconnect
16 establishes electrical conmunicati bet ween t he package base 14 and the
die 12. The force applying nmechanism 18 secures the die 12 to the package
base 14thed qurebictorhesdid packpgeisbaske and exbterral leadriompede
apPlyl ngaRenan 948 ddi! WiEHd R Raghg 2o @ SBbhPentAcHyh a cover

The "package 10 al so includes a Tatching nechanismin the formof clips
26, 28 §|emgqpeggybor package;

an interconnect mounted within the base and including a

3. contact member in electrical communication with the
conductor;

a force applying mechanism for retaining the die within
the cavity in electrical communication with the interconnect;
and

- a latching mechanism for securing the force applying
mechanism to the base.

28. The package as claimed in claim 27 and whexein the
conventional semiconductor package is a plastic or ceramic
package selected from the group consisting of DIP (dual in
line package}, ZIP {(zig zag in line package), LCC (leadless
chip carrier), SOP {small outline package), QFP (quad flat
pack), TSOP (thin small outline package), SOJ (small outline

j-bend), PGA (pin grid array), BGA (ball grid array) and LGA
(land grid array).

29. The package as claimed in claim 27 and wherein the
interconnect includes raised silicon contact members having

elongated penetrating projections formed on a silicon
substrate.

30. The package as claimed in claim 27 and wherein the

interconnect includes microbump contact members mounted ¢on a
substrate using a compliant adhesive layer.

31. The package as claimed in claim 27 and wherein the

package base is formed of a material selected from the group
consisting of plastic and ceramic.



7 which secure the force applying nechanism 18 to the package base 14.
Figure 2 illustrates the assenbl ed package 10. As shown

21

32. The package as claimed in claim 27 and wherein the
package base is formed by a process selected from the group
consisting of ceramic lamination, 3-D molding, and ceramic
dip process (Cerdip).

33. The package as claimed in claim 27 and wherein the
force applying mechanism includes a spring and a cover.

34. The package as claimed in claim 33 and wherein the
spring is formed of an elastomeric material.

35. The package as claimed in claim 27 and wherein the

latching mechanism includes clips that removably attach to
the package base.

36. The package as claimed in claim 27 and wherein the
die is mounted circuit side up with respect to the external
lead so that the location of the bond pads and configuration

of the external lead is substantially identical to a
conventional packaged semiconductor die.

37. The package as claimed in claim 27 and wherein the

package base is formed in the size and shape of a small
outline package.

B



in Figure 2, the package 10 has a size and rectangul ar shape that is
substantial ly equivalent in size and shape to a conventional seniconductor
package. As used herein, the term conventional sem conductor package refers
to a plastic or ceram ¢ package having a size and external |ead
configuration that conforns to standards of a recognized industry standard

setting body. These standard setting bg?ies can i ncl ude: El AV JEDEC -
El ectronics I ndustry Association - Join El ectron Device
Engi neeri ng Counci | JEI DA - _.Jdapgnese El ectronics Industry

Devel opnent ' As%l%?&ﬁa(ﬁ? PCMCI A Per sonal
Conmputer Menory Card : I nternational Association I n

the illustratjvieeHBAdER badkadidg 3ifa 1edfing a semiconductor die

is provided. The method includes forming a temporary package

for the die that has a size, shape and lead configuration

that is the same as a conventional plastic or ceramic

semiconductor package. The temporary package can be used for

burn-in testing of the die using standard equipment. The die

.. can then be removed from the package and certified as a known

good die. In an illustrative embodiment the package is

formed in a SOJ configuration. The package includes a base,

an interconnect and a force applying mechanism. The package

base can be formed of ceramic or plastic using a ceramic
lamination process or a derdip formation process.

This Sheet Has Been Reﬂlaced
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constructed as a small outline package with J-bend | eads 38. This permts

t he package 10 to be burned-in using standardi zed burn-in equipnment for a
conventional small outline J-bend (SQJ) package. By way of exanple, the
st andardi zed equi pnent can incl ude AMBYX[ err] intelligent burn-in and
test system manufactured by M cron @)stems I ntegration, Inc. The
external dinensions and outline of the assenbl ed package 10, as well as the
di mensi ons and configuration of the | eads 38, ca ccordi ng to JEDEC

st andar ds. For exanple, for an SQJ configuwation, tF agkage 10 can be
formed wth a wdth of from about .301 to~ kQches bhPrkness of from
about 0.105 to OfT09 inches amd a | ength ¢ Oy > to 0.691

i nches. The J-berld | eads. 3" can be 24

18—
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formed wth a mninumw dth of about 0.018 inches, on a pitch of about
0.048 ‘'to 0.052 inches and with a spaci ng between the

8 center lines of the |eads 38 on the opposite sides of the package 10 of
about 0.260 to 0.275 inches. As is apparent, the package 10 can al so be
construct ed 2/

FIGURE 2




wi t.h a standard outline and | ead configuration equival ent to other
conventional plastic or ceram c sem conductor packages. These package
configurations can include: DIP (dual in Iine package)
ZIP (zig zag in |ine package) LCC (|l eadl ess chip carrier)

SOP (smal |l outline package) 3/ QFP (quad flat pack) TSOP
(thin small outline package) SQJ (small outline j-bend)
PGA (pin grid array) LGA (land grid array)
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referring to Figu® 3, the clips 26, 28 attach to
30, 32 in the basejl4 to secure the cover 24, spri
20 of the fogge

As shown in Figure 3, in the assenbl ed package
10, the die 12 is held within a recess 36 forned within the package base 14
and is sandw ched between the interconnect 16 and the cover 24. The

i nterconnect 16 is mounted within a recess 34 fornmed within the package
base 14. As also shown in Figure 34/8n the assenbl ed package 10, the
pressure plate 20 overlies the die 12, and the spring 22 presses the
pressure plate 20ggnd the die 12 against the interconnect 16.

Still

respondi ng openi ngs
22 and pressure plate
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appl yi ng mechanism 18 and the die 12 within the package base 14. The clips
26, 28 can be fornmed of a flexible material such as spring steel, or
pl astic, and are shaped to exert a retention force on the cover 24.

Furthernore, in the assenbled pack§gg 10, the cover 24 is recessed bel ow
the top 9
N:
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surface of the package base 14. The outer peripheral size and outline of

t he package 10 are thus substantially determ ned by the outer peri pheral
size and outline of the package base 14. The cover 24, spring 22 and
pressure plate 20 all include a central opening which are designated 48C,
48S and 48P respectively. As will bg gurther explained, the openings 48C,
48S and 48P are used during assenbly and di sassenbly of the package 10.
Specifically, the openings 48C, 48S and 48P pernmt the die 12 to be held by
a vacuumtool (not shown) during optical alignnent of the die 12 and

I nterconnect 16 during assenbly. In a simlar manner a vacuum tool (not
shown) can be used to dygsassenbl e the package 10. Figure 3Aillustrate

an al ternate enbodi nent™pafkage

%‘57 =
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10A.« = Phe alternate enbodinment package 10A includes substantially
the sane el enents as previously expl ained for package 10 which are denoted
with an "A" suffix. However, in the alternate enbodi nent package 10A the
spring 22A is formed as a flat nmenber and the pressure plate 20 (Figure 3)
is elimnated. By way of exanple, thes/gpring 22A can be a flat netal
spring (e.g., wave spring) or can be forned of a resilient elastoneric

material such as a silicone elastonmer -or polyimde material. In
addition, in the alternate enbodi mrent package 10A, the cover 24A includes a
recess 50 whi Ty ' . : a
bottom surfac i ' by
a pair of sli gycYi , . ey S Yoy i ,

_ \V,
T 7 FGURE6 6 16




oA

slidably nmounted to the base 14A and are fornmed in an S-shape to exert a
retenti on force on the cover 24A Figure 3B illustrates an alternate
enbodi ment package 10B that is substantially equival ent to package 10A

However, in package 10B the clips 26B, 28B are forned as sliding member
simlar to clips 26A,° 28A but in a8é8shape.
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10. .+ 1n:-Figure 3C, an alternate enbodi nent package | 0C i ncludes clips
26C,- 28C that are adapted to piviot and | atch over the cover 24C. The clips
Z6C, 2BC have a generally T- bone shape cross sectional configuration and
are pivotably nounted to channel |ike openings 30C and 32C in the base | 0OC.
As such, the clips 26C, 28C can be pivdfed to |atch over the cover 24C.

The cover 24G4 ngliuease CBTc ,0UAnPOi i t8PRaRe é&b&&imfem CbaBkadeC, 188C
Referring to Figurg, 4, package base 14 is shown se aratelé The_ package
base 14-¥%F¥%ﬁ%%d°%%9§n2 ?ec???c%hﬁf|4%ﬁn%ﬂ49ﬁf4n&%w? yok  ghdadagrhstic or

ceran C @pdl | Eled UdeFerNRaCNal THANRIGHY 261, 128C|80¥¢ | £ ageh@PALRYCEL ON

W thg e ap 8% o3 sectP{&‘{éf“SLXfiE%tr% 1ok G 29 P38 b Ty
mounted to channel like openings 30C and 32C in the base 10C.
As such, the clips 26C, 28C can be pivoted to latch over the
cover 24C. The cover 24C includes cut out portions 52, 54
for the clips 26C, 28C.
' Referring to Figure 4, the package base 14 is shown
separately. Thé package base 14 is formed of an electrically
insulating material such as plastic or ceramic and -includes
internal conductors 40 in electrical communication with the
J-bend leads 38. As previously stéted, the package base 14
includes the recess 34 for mounting the interconnect 16 and
the recess 36 which houses the die 12 and force applying
mechanism 18. Viewed froin above, the recesses 34 and 36 are
enclosed on four sides and an end, and are open at one end.
Another stepped recess 42 forms a bond shelf for wire bonding
the interconnect 16 to the conductors 40 formed within the
package base 14. The package base 14 also includes an
indicator pocket 37 that can be used to indicate the
orientation of the leads 38 with respect to the die 12 (i.e.,
pPin #1 indicator package 10).

In the illustrative embodiment, the package base 14 is
formed of a ceramic material such as alumina (Al303) using a
high temperature ceramic lamination process. Such a process
is described in U.S. Patent No. 5, 519, 332 which is
incorporated herein by reference
Briefly, this process involves forming metallized circuits
and metal filled vias on green sheets of ceramic and then
sintering the sheets to form a unitary structure. The J-bend
leads 38 can be formed of an underlying material such as
nickel-iron or a copper based alloy, which may have a
lead/tin on nickel gold plating. Depending on the material,
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I ncl udes. the recess 34 for nmounting the interconnect 16 and the recess 36
whi ch houses the die 12 and force applying nmechanism 18. Viewed from above,
the recesses 34 and 36 are encl osed on four sides and an end, and are open
at one end. Another stepped recess 42 fornms a bond shelf for w re bonding
the i nterconnect 16 to the conductors40 formed within the package base 14.

The packile Bgads138can ibe| sebdernd nuedded: psaced o7 afhachas veo used
to indicghs &Bﬁdeétsféaaaoasmgt@@na@ééﬁvé&anééwe%wect to the die 12
e sackane. b SebEhgB SaRG 1) onm ma 0, shebd, SAtE o ogLE™"
(AL[ er r ] Sngeidtictsi melaihiypricemss abuteoﬁeraarmsgha&emmtw@@mss&ch a -
process Ifilq.%%crpllbaes chn. U §uc pal egg':og%ss 155 escr:%e\g” ok IJI S. Patent
No. 4,985,116 and in the above incorporated U.S. Patent
No. 5, 519, 332 . Suitable plastics’ include
. polyetherimide (PEX), polyethersulfone (PES), polyarylsulfone
(PAS), polyphenylene sulfide (PPS), liquid crystal polymer
(LCP) and polyether-ether ketone (PPEK). An injection
molding process with these or other su:.ta.ble mater1al can be
used to form the package base 14 into the desired rectangula.r
"shape and with cavities as required. During a subsequent
metallization process, various circuit patterns are formed on
different surfaces of the package base 14 and can be
intercomnected as required by filling the openings with a
conductive metal. The J-bend leads 38 can be electrically
attached to the conductive traces 40 by soldering, welding,
brazing or conductive adhesives.

The package base 14 can also be formed using a ceramic
dip formation process (Cerdip). In general, with a Cexdip
process a mixture of alumina lubricants and binders can be
molded and sintered to form a monolithic package base 14. A
metal lead frame can be bonded to the package base 14 using
low temperature glasses to form the conductors 40 and J-bend
leads 38. Another type of ceramic dip formation process uses
a plastic rather than a ceramic body. Briefly, this Cerdip
formation process pre-molds a plastic base which is then
bonded to a leadframe. Conventional semiconductor packages
formed using this process are sold by GTE Products
Corporation, Warren, Pennsylvania under the trademark QUAD-
PACKmy. : B

Referring to Figure 5, the interconnect 16 is shown
electrically connected toc the package base 14. Specifically,

This is the replagement sheel
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i icorporated herein by reference Briefly, this process involves forning
netalli.zed circuits and netal filled vias on green sheets of ceram c and
then sintering the sheets to forma unitary structure. The J-bend | eads 38
can be forned of an underlying material_ such as nickel-iron or a copper

based al | oy, ,which may have a | ead/tint%n nickel gold plating. Degending on
t he natép;-|interconnéct 16 includes bonding pads Sspkhat gre wgre J .

bonded to the conductors 40 formed in the package base 14.

As shown in Figure 6, the interconnect 16 alsd includes

.conductive traces 58 and raised contact members 60. As shown

in Figure 7, the raised contact members 60 are adapted to

contact and establish an electrical connection with the

device bond pads 62 on the die 12. In addition, the raised

contact members 60 include penetrating projections 70 formed

as elongated blades adapted to penetrate the device bond pads
62 to a self limiting penetration depth.

The interconnect 16 and raised contact members 60 can be
formed by etching a silicon substrate 64. An inéhlating
layer 66 and a conductive layer 68 formed on the substrate 64
overlie the raised contact members 60. The conductive layer
68 is in electrical communication with the conductive traces
58 which are wire bonded to bond wires 44. Alternately, in
place of wire bonding, an electrical connection can be formed
to the conductive traces 58 with slide contacts 44S.

A suitable process for forming the contact members 60
substantially as shown is disclosed in U.S. Patent No.
5,326,428 and U.S. Patent No. 5,419,807 which are
incorporated herein by reference. Another suitable process
is disclosed in U.S. Patent HNo. 5, 483, 741 incorporated
herein by reference .

With reference Figure 7a, the interconnect 16 can also
be formed with microbump contact members 60B and conductive
traces 58B formed on a plastic film 72. The microbump
contact members 60B and plastic film 72 can be similar to two
layer TAB tape such as ASMAT manufactured by Nitto Denko.
The plastic film 72 can be mounted to a substrate 64B such as
silicon using a compliant adhesive layer 74. The compliant
adhesive layer can be formed of a silicone elastomer, an
epoxXy or a polyimide material. One method for forming an
interconnect with microbump contact members is described in

This is the replasoment sheet
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Dat e: the | eads 38 éan bé sol dered, wel ded, brazed or attached to
t he conductors 40 using conductive adhesi ves.

13

previously c¢ited U.S. Patent No. 5, 519, 332 .

Referring again to Figure 1, the package 10 can be
assembled using optical alignment techniques and aligner
bonder tools used for £flip chip bonding semiconductor dice.
Flip chip bonding refers to a process wherein a semiconductor
die is placed face down on a substrate, such as a printed

. circuit board, and the bond pads on the die are bonded to
connection bqints on the substrate. Tools for flip chip
bonding are sometimes referred to as aligner bonders. An
aligner bonder and method of optical alignment for £1lip chip
bonding are described in U.S. Patent No. 4,899,921 to Bendat
et al, entitled *Aligner Bonder*. Such an aligner bonder is
available from Research Devices of Piscataway, N.J.

In the present case, an aligner bonder may be modified
to provide an assembly apparatus for use in assembling the
package 10. The assembly apparatus includes an assembly
tool (not shown) that is adapted to retain the force applying
mechanism 18 (Figure 1), die 12 and clips 26, 28 (Figure 3).
The components of the force applying mechanism 18 include
openings 48C, 48S, 48P which allow a vacuum wand {(not shown)
of the assembly tool to hold the die 12. With the die 12
held by the assembly tool, the bond pads 62 (Figure 6A) on
the die 12 are aligned with the contact members 60 (Figure
6A) on the interconnect 16. The assembly tool then_piaces
the die 12 in contact with the interconnect 16 and secures
the clips 26, 28 (Figure 3) to the openings 30, 32 in the
package base 14.

U. S. Patent No. 5, 634, 267
incorporated herein by reference, describes an automated
apparatus suitable for optically aligning the die 12 and
inﬁérconnect 16 and securing the force applying mechanism 18
to the package base 4. '

This is the replasement sheet
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Th§ package base 14 can al so be formed using a 3-D injection nol é‘i"ﬁ"g”“‘”""s
process out of a high tenperature glass filled plastic. Such a process is
described in U S. Patent No. 4,985,116 and in the above incorporated U. S
Patent No. 5, 519, 332 Sui tabl e plastics include

pol yet herim de (PElI), polyethersul fone (PES), polyarylsulfone (PAS),

pol yphenylene sulfide (PPS). liquid crystal ol yigh; LECRandnzr1s 873
pol yet heREgL hEETKEHERES ( PPEK) . An injectigngml, di ng: pl’bCQSS.\WI k! Q,t-hese
or gEheessypiitabpezaater iapegean./be jused lto for mE}Ee, ,_packagé baﬁe 14# Blp the
de;h[:pctm;e@l) angltplh@:rd .Shapepaad. . wi.Lh cavities gs 4 eguiL de
subgepoenticses albltseali.om picegess.. jvarious ciric af e n r 'l'i"
di ffJg@gtrwrfaégﬁdof t&efiaa@lggge_ base 14 and gl’%‘ b E %’%“ie"&%?e
DATE OF RECEIPT .t

-----

DATE OF REC Ef}:’r“.ﬂi{:‘z ........

METHOD AND APPARATUS FOR PACKAGING
AND TESTING SEMICONDUCTOR DICE

Fiel £ nvention

This invention relates generally to semiconductor
manufacture and more particularly to an improved method and
apparatus for packaging and testing semiconductor dice.

Back: Invention

Conventionally packaged semiconductor dice are tested
several times during the manufacturing process. A probe test
is conducted at the wafer level to test the gross
functionality of the dice. Following singulation of the
wafer and packaging of the individual dice, full
functionality and burn-in tests are performed on each of the
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I nt'erconnected as required by filling the openings with a conductive netal .
The. J-bend | eads 38 can be electrically attached to the conductive traces
40 by sol dering, welding, brazing or conductive adhesives. The package
base 14 can also be formed using a ceramc dip formation process (Cerdip).
In general, with a Cerdip process a m xture of alum na |ubricants and
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For example, burn-in ovens are adapted to hold a large
number of packaged dice in a chamber with temperature cycling
capability. During the burn-in test the integrated circuits
are electrically tested at different temperatures. A burn-in
board mountable within the chamber, includes electrical
connectors that mate with the external leads on the packaged
dice to establish an electrical interconnection between the
individually packaged dice and test circuitry. For packaged
dice having a male external contact, such as terminal leads
formed as pins, the burn-in board may include socket
connectors. For packaged dice having female external
contacts, such as flat pads in a land grid array, the burn-in
board may include pogo pin connectors.

Because semiconductor dice are packaged in standardized
configurations, the burn-in. boards are also standardized.
For example, one common semiconductor package for a single
die is known as a small outline j-lead package (SOJ). A
burn~in board for SOJ packages will include standardized
sockets that mate with the j-leads for the packages. In
addition, the spacing for the sockets will be such that a
large number of packages can be mounted on a single board in
a dense closely spaced array.

In addition to the boards being standardized, there is
also associated eqguipment, such as automated handling
apparatus, that is standardized for a particular package
configuration. Other standardized packages for a single die
include the dual in-line (DIP) package and the zigzag in-line
package (ZIP).

Recently, semiconductor dice have been supplied by
manufacturers in an unpackaged or bare configuration. A
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formed using.this process are sold by GIE Products Corporation, Warren,

Pennsyl vani a under the trademark QUAD- PACK[err]. _ Referring to Figure
5; the interconnect 16 is shown electrically connected to the package base
14. Specifically, 3 12

known good die (KGD) is an unpackaged die that has been
tested to a quality and reliability level equal to the
packaged product. To certify a die as a known good die the
unpackaged die must be burn-in tested. This has led to the
development of test carriers that hold a single unpackaged
die for burn-in and other tests. Each test carrier houses a
die for testing and also provides the electrical
interconnection between the die and external test circuitry.
Exemplary test carriers are disclosed in U.S. Patent No.
5,302,891 to Wood et al. and U. S. Patent No. 5,408,190 to
Wood et al.

One aspect of these carriers is that they require
specialized test equipment such as specialized burn-in boards
and handling equipment that are different than the eguipment
used for testing packaged dice. 1In addition, the prior art
carriers are larger than conventionally packaged dice and
therefore require more and larger test equipment to achieve
the same throughputs. It would be advantageous to provide a
method for packaging and testing semiconduct&r dice that can
be used with standardized test equipment.

In view of the foregoing, it is an object of the present
invention to provide an improved method for packaging and
testing semiconductor dice. It is another object of the
present invention to provide a temporary package for a bare
semiconductor die in which a temporary electrical connection
can be made to the die for testing or other purposes. It is
vet another object of the present invention to provide an
improved method for testing semiconductor dice that uses a
small outline temporary package and standard test equipment,
It is a further object of the present invention to provide a
temporary semiconductor package that has a JEDEC standard
outline and JEDEC standard external contact configuration.
Other objects advantages and capabilities of the present
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the interconnect 16 includes bonding pads 56 that are wire bonded to the
conductors 40 formed in the package base 14. As shown in Figure 6, the

i nt erconnect 16 al so includes conductive traces 58 and rai'sed contact
menbers 60. As shown in Figure 7, the rallﬁd contact nenbers 60 are adapted
to contact and establish an el ectrical connection mﬁth the device bond pads

62 on the die 12..1n ad@y% % the rai sed contac |ncIu

penet r at i ng et oME: SISARE aBoF N HEPRH B ad%% t g:r?'ean ate
t he devi ce graregedads 62 to a self I'imting penetration depth The

I nterconnect 16 and rai sed contact nenbers 60 can be fornmed by etching a

silicon substrate 64. An insulating |ayer 66 and a conductive | ayer 68

formed on the substrate 64 overlie the raised contact nenbers 60. The
conducti ve

In n .

In'accordance.with the present invention, an improved
method for packaging and testing a semiconductor die is
provided. The method, broadly. stated, comprises forming a
temporary package for a bare semiconductor die having a
standard outline and external lead configuration that matches

- a conventional semiconductor package, and .then testing the
die using the temporary package and standardized testing
apparatus. The standard outline and external lead
configuration of the temporary package permits standardized
burn-in boards and automated package handling equipment to be
used during a test procedure for known good die. In an
illustrative embodiment, the temporary package is formed in
the configuration of a small outline j-bend (S0J) plastic
package.

The temporary package includes a base, an interconnect
and a force applying mechanism. The package base can be
either plastic or ceramic. ‘In an illustrative embodiment,
the package base 1s formed using a ceramic lamination
process. The package base can also be formed of plastic
using a 3-D injectioh molding process or either ceramic or
plastic using a ceramic dip formation (Cerdip) process. The
package base includes metallic conductors in electrical
communication with external contacts formed as j-bend leads.

The interconnect for the package is mounted to the base
and wire bonded to the conductors formed on the package base.
In the illustrative embodiment, the interconnect is formed of
silicon and includes conductive lines and raised contact
members that contact and establish electrical communication
with the bond pads on the die. The interconnect can also be

This s the repiasement shest

07 MAR 19y



68 is in electrical conmmunication with the conductive traces 58 which are
wi.re bohRded to bond wires 44. Alternately, in place of wire bonding, an
electrical tonnection can be forned to the conductive traces 58 with slide
contacts 44S. A suitable process for formng the contact nenbers 60
substantially as shown is disclosed in U S. Patent No. 5,326,428 and U. S.

Patent No. Eﬁo&a&&%mlﬁbc%&m@ceaaeaete%ewe%ﬂ xwuﬁ@éarsﬁca ep LUTL T
sui tabl e praogess i.s. |scI osed ip U S Patent No. 5, 483, 741 incorporated
herei n by ref(rigf‘b T 5Pt FV0 et ¥Rt @R% 7A, the interconnect 16 can

al so be forned vwm'ha rﬁcrcdamml@dﬁgamecmﬁmﬁ@hs B thied pawkiyd | Mfcludeesa 58B
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mechanism functions to secure the die within the base and to
maintain the die and intercomnect in-electrical contact. The
force applying mechanism is secured to the hase with a
latching mechanism. Several different 'embodiments for the
‘latching mechanism are disclosed including a sliding latch
and a T—shhped latch. In some embodiments the pressure plate
and spring are replaced by an elastomerlc member.

‘The package is assembled by optically allgning the die
and the. interconnect. Prior to the alignment procedure the
interconnect is mounted within the package base by wire
bonding. During the alignment procedure, the die and force
applying mechanism of the package are held by an assembly
tool. Flip chip optical alignment is used to align the bond
pads on the die to the contact members on the interconnect.
The assembly tool then places the die on the interconnect and
attaches the force applying mechanism to the packége base.

In an alternate embodiment of the package, the die is
mounted circuit side up within the package. This arranges
the bond pads for the die and the external leads for the

package in a configuration that is identical to a
conventional packaged die.

Brief Description of the Drawings
Figure 1 is an exploded perspective view of a package
constructed in accordance with the invention;

Figure 2 is a perspective view of the package;

Figure 3 is a cross sectional view taken aldng section
line 3-3 of Figure 2; .
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| ayer TAB tape such as ASMAT manufactured by Nitto Denko. The plastic film
72 can pe nmounted to a substrate 64B such as silicon using a conpliant
adhesi ve | ayer 74. The conpliant adhesive | ayer can be fornmed of a silicone
el astomer, an epoxy or a polyinide materbal. One nethod for forming an
interconnect Wi th mcrobunp contact nmenbers is described in

Figures 3A-3C are cross sectional wviews equivalent to
Figure 3 showing alternate embodiment packages;

Figure 4 is a perspective view of the package base;

Figure 5 is a perspective view of the interconnect wire
bonded to the package base;

Figuré 6 is a plan view of the interconnect;

Figure 7 is a cross.sectional view taken along section
line 7-7 of Figure 6 showing a raised contact member on the
interconnect electrically contacting a bond pad'on the die;

Figure 7A is a cross sectional view equivalent to Figure
7 of an_alterhate embodiment interconnect having a microbump
contact member; and

‘Figure 8A is a schematic cross sectidnal view of an
alternate embodiment package adapted to hold the die circuit
side up. '

i Description P

Referring to Figure 1, an exploded perspective view of a
temporary package 10 constructed in accordance with the
invention is shown. The package 10,i§ adapted to hold a
‘semiconductor die 12 and to establish a temporary electrical
connection with the die- 12 for testing and burn-in.
Following the test procedure the die 12 can be removed from
the package 10 and used as a known good die.

The package 10, generally stated, includes a package
base 14, an interconnect 16, and a force applying mechanism
18. fThe interconnect 16 establishes electrical communication
between the package base 14 and the die 12. The force
applying mechanism 18 secures the die 12 to the package base
14 and presses the die 12 against the interconnect 16. The
force applying mechanism 18 includes a pressure plate 20, a
spring 22 and a cover 24. The package 10 also includes a
latching mechanism in the form of clips 26, 28 (Figure 3}
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13- previously cited U.S. Patent No. 5, 519, 332 Referring again
‘to Figure 1, the package 10 can be assenbl ed using optical alignnment
techni ques and aligner bonder tools used for flip chip bonding

senm conduct or

dice. Flip chip bonding refers to a process wherein a

sem conductor die is placed face down on a substrate, such as a printed

circuit board,

and the bond pads on the die are bonded to connection points

on the substrate. Tools for flip chip

which secure the force applying mechanism 18 to the package
base 14.

Figure 2 illustrates the assembled package 10. As shown
in Figure 2, the package 10 has a size and rectangular shape
that is substantially equivalent in size and shape to a
conventional semiconductor package. As used herein, the term
conventional semiconductor package refers to a plastic or
ceramic package having a size and external lead configuration -
that conformé to standards of a recognized industry standard
setting body. These standard setting bodies can include:

EIA/JEDEC - Electronics Industry Association - Joint
Electron Device Engineering Council
JEIDA - Japanese Electronics Industry Development
Association
PCMCIA - Personal Computer Memory Card

International Association

In the illustrative embodiment the package 10 1is
constructed as a small outline package with J-bend leads 38.
This permits the package 10 to be burned-in using
standardized burn-in equipment for a conventional small
outline J-bend (S0J} package. By way of example, the
standardized equipment can include an AMBYXmy intelligent
burn-in and test system manufactured by Micron Systems
Integration, Inc.

The external dimensions and outline of the assembled
package 10, as well as the dimensions and configuration of
the leads 38, can be according to JEDEC standards. For
example, for an S0OJ configuration, the package 10 can be
formed with a width of from about .301 to .313 inches, a
thickness of from about 0.105 to 0.109 inches and a length of
from about 0.675 to 0.691 inches. The J-bend leads.38 can be
formed with a minimum width of about 0.018 inches, on a pitch
of about 0.048 to 0.052 inches and with a spacing between the
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bondi ng are sonetines referred to as aligner bonders. An aligner bonder and
met hod, of optical alignment for flip chip bondlng are described in U S.

Pat ent No. 4,899,921 to Bendat et al, entitled "Aligner Bonder". Such an

al i gner bonder is available from Resear ch Devices of Plscatamay, N. J.

In the present case, an aligner bonder #my be nodified to provide an

assenbly apoRELUS il 5P n%ﬁeaié%@' 3 ddeeRackpposile oilus dsEcERLY

apparatus I nc es an asse y to not I S adapt ed to retain

the force pppkygagloeehahar B 269 gm*@ 25 anehes.and clips 26, 28 (Figure

3) . The conponegks igf abgarfewtce ch@nésm 48s6NBLUdBnERERREE 48C,
48S, 48P whi,ch al | ow cuun1mand mn of th asserrblifr8 ool o hold

the die 12¥itpi R EHED 1?“ﬁ&PHeb 9P58I1°Ph8qﬁb F4%s 82

(Fi gure 6Apthexr conventlonal plastic or ceramic semiconductor packages.
These package configurations can include:

DIP (dual in line package)

ZIP (zig zag in line package)
LCC (leadless chip carrier)

SOP (small outline package)

QFP (quad flat pack)

TSOP (thin small outline package)
SOJ (small outline j-bend)

PGA (pin grid érray)

IGA (land grid array)

BGA (ball grid array)

As shown in Figure 3, in the assembled package 10, the
die 12 is held within a recess 36 formed within the package
base 14 and is sandwiched between the interconnect 16 and the
cover 24. The interconnect 16 is mounted within a recess 34
formed within the package base 14. As also shown in Figure
3, in the assembled package 10, the pressure plate 20
overlies the die 12, and the spring 22 presses the pressure
plate 20 and the die 12 against the interconnect 16.

Still referring to Figure 3, the clips 26, 28 attach to
corresponding openings 30, 32 in the base 14 to secure the
cover 24, spring 22 and pressure plate 20 of the force
applying mechanism 18 and the die 12 within the package base
14. The clips 26, 28 can be formed of a flexible material
such as spring steel, or plastic, and are shaped to exert a
retention force on the cover 24. Furthermore, in the
assembled package 10, the cover 24 is recessed below the top
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the die 12 are aligned with the contact menbers 60 (Figure 6A) on the
interconnect 16. The assenbly tool then places the die 12 in contact with
the interconnect 16 and secures the clips 26, 28 (Figure 3) to the openings
30, 32 in the package base 14. U Patent No. 5, 634, 267

I ncorporated herein by reference, describes an autonmated apparatus suitable
for opticasuyfacdegrmfhgtheicpackage basgei dder c e coutérapgripberiadg sitze

force appl 4o BREIBHS M tRel NSaBRGKROC182S8ré4 thus substantially
determined by the outer peripheral size and outline of the
package base 14.

The cover 24, spring 22 and pressure plate 20 all
include a central opening which are designated 48C, 48S and
48P respectively. As will be further explained, the openings
48C, 48S and 48P are used during assembly and disassembly of
the package 10. Specifically, the openings 48C, 48S and 48P
permit the die 12 to be held by a vacuum tool (not shown)
during optical alignment of the die 12 and interconnect 16
during assembly. In a similar manner a vacuum tool ({(not
shown) can be used to disassemble the package 10.

Figure 3A illustrate an alternate embodiment package
10A.  The alternaté embodiment package 10A includes
substantially the same elements as previously explained for
package 10 which are denoted with an *A" suffix. However, in
the alternate embodiment backage 10A the spring 22A is formed
as a flat member and the pressure plate 20 (Figure 3) is
eliminated. By way of example, the spring 22A can be a flat
metal spring (e.g., wave spring) or can be formed of a
‘resilient elastomeric material such as a silicone elastomer
-or polyimide material.

In addition, in the alternate embodiment package 10a,
the cover 24A includes a recess 50 which encloses the spring
22A and die 12. The cover 24A abuts a bottom surface of the
recess 36A in the package base 14A and is retained by a pair
of sliding clips 26A, 28A. The sliding clips 26A, 28A are
slidably mounted to the base 14A and are formed in an S-shape
to exert a retention force on the cover 24A.

Figure 3B illustrates an alternate embodiment package
10B that is substantially equivalent to package 10A.
However, in package 10B the clips 26B, 28B are formed as
sliding member similar to clips 26A, 28A but in a U-shape.
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14- ., Follow ng the assenbly procedure the package 10 can be used to
test " .the die 16. Testing can include full functionality as well as
burn-in testing. Followi ng the test procedure, the package 10 can be

di sassenbl ed using an assenbly tool (not shown) to renove the clips 26, 28
and force distribution mechani sm 18 substgntially as previously

In Figure 3C, an alternate embodiment package 10C
includes clips 26C, 28C that are adapted to pivot and latch
over the cover 24C. The clips 26C, 28C have a generally T-
bone shape cross sectional configuration and are pivotably
mounted to channel like openings 30C and 32C in the base 10C.
As such, the clips 26C, 28C can be pivoted to latch over the
cover 24C. The cover 24C includes cut out portions 52, 54
for the clips 26C, 28C.

Referring to Figure 4, the package base 14 is shown
separately. The package base 14 is formed of an electrically
insulating material such as plastic or ceramic and includes
internal conductors 40 in electrical communication with the
J-bend leads 38. As previously stated, the package base 14
includes the recess 34 for mounting the interconnect 16 and
the recess 36 which houses the die 12 and force applying
mechanism 18. Viewed from above, the recesses 34 and 36 are
enclosed on four sides and an end, and are open at one end.
Another stepped recess 42 forms a bond shelf for wire bonding
the interconnect 16 to the conductors 40 formed within the
package base 14. The package base 14 also includes an
indicator pocket 37 that can be used to indicate the
orientation of the leads 38 with respect to the die 12 (i.e.,
pin #1 indicator package 10)}.

In the illustrative embodiment, the package base 14 is
formed of a ceramic material such as alumina (Al203) using a
high temperature ceramic lamination process. Such a process
is described in U.S. Patent Application Serial No. 08/398,309
filed 3/1/95 which is incorporated herein by reference.
Briefly, this process involves forming metallized circuits
and metal filled vias on green sheets of ceramic and then
sintering the sheets to form a unitary structure, The J-bend
leads 38 can be formed of an underlying material such as
nickel-iron or a copper based alloy, which may have a
lead/tin on nickel gold plating. Depending on the material,
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descri bed for the assenbly procedure. Referring now to Figure 8, an

al ternat e enbodi nent package 10l is shown. The alternate enbodi nent package
101 is substantially simlar in construction to the package 10 previously
descri bed except that package base 141 is forned for nmounting the die
circuit side up with respect to the leads 38/. An interconnect (not shown)
for the packegkedds BBusannbleuded dettertd weldest,! Wsadsd sot hattéehed to

sane pos { FBR Golictoks # A0S BRRREL v gl fu e 10 2 ¢ L Ckage, The
| eads 381 on t h€hpadestkag®)| bage t¥scaractlso cber dspometysing a 3-D
| nPut fout pihj cBRE LAUERII A pEEeL BT Ut 2 CAIYEN'L Ll PAFKE0G1 k6! D
is lead configuration a burnh- 1n board or, other "testing equi pnment does
not requiré&illed plastic. Such a process is described in U.S. Patent
No. 4,985,116 and in the above incorporated U.S. Patent
Application Serial No. 08/398,309. Suitable plastics include
polyetherimide (PEI), polyethersulfone (PES}, polyarylsulfone
(PAS), polyphenylene sulfide (PPS), ligquid crystal polymer
(LCP) and polyether-ether ketone (PPEK). An injection
molding process with these or other suitable material can be
used to form the package base 14 into the desired rectangular
shape and with cavities as required. During a subsequent
metallization process, various circuit patterns are formed on
different surfaces of the' package base 14 ‘and can be
interconnected as required by filling the openings with a
conductive metal. The J-bend leads 38 can be electrically
attached to the conductive traces 40 by soldering, welding,
brazing or conductive adhesives.

The package base 14 can also be formed using a ceramic
dip formation process (Cerdip). In general, with a Cerdip
process a mixture of alumina lubricants and binders can be
molded and sintered to form a monolithic package base 14. A
metal lead frame can be bonded to the package base 14 using
low temperature glasses to form the conductors 40 and J-bend
leads 38. Another type of ceramic dip formation process uses
a plastic rather than a ceramic body. Briefly, this Cerdip
formation process pre-molds a plastic base which is then
bonded to a leadframe. Conventional semiconductor packages
formed wusing this process are sold by GTE Products
Corporation, Warren, Pennsylvania under the trademark QUAD-
PACKny.-

Referring to Figure 5, the interconnect 16 is shown
electrically comnected to the package base 14. Specifically,
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nbdi fication to accommodate the | ead configuration. The package 10l

I ncl udes an el astoneric spring nenber 221 that maintains the die 12 in
contact with the interconnect 161 substantially as previously described.
Wil e the invention has been described with reference to certain preferred
enbodi nents, as will be.apparent to thosg skilled in the art, certain

changes anghaDdhtecabnaRELC Al bfnaw&e&w Bbﬁainaeaaafsl G fege t Hee SGORE Of

the |nvent£ggdgg gghéﬂzjc Jgigég 4&”9% 3 in the package base 14.
As shown in Figure 6, the interconnect 16 also includes
conductive traces 58 and raised contact members 60. As shown
in Figure 7, the raised contact members 60 are adapted to
contact and establish an electrical connection with the
device bond pads 62 on the die 12. In addition, the raised
contact members 60 include penetrating projections 70 formed
as elongated blades adapted to penetrate the device bond pads
62 to a self limiting penetration depth.

The interconnect 16 and raised contact members 60 can be
formed by etching a silicon substrate 64. An insulating
layer 66 and a conductive layer 68 formed on the substrate 64
overlie the raised contact members 60. The conductive layer
68 is in electrical communication with the conductive traces
58 which are wire bonded to bond wires 44. Alternately, in
place of wire bonding, an electrical connection can be formed
to -the conductive traces 58 with slide contacts 44S.

A suitable process for forming the contact members 60
substantially as shown is disclosed in U.S. Patent No.
5,326,428 and U.S. Patent No. 5,419,807 which are
incorporated herein by reference. Another suitable process
is disclosed in U.S. Patent Application Serial No. 08/335,267
filed 11/7/94, incorporated herein by reference.

With reference Figure 7A, the interconnect 16 can also
be formed with microbump contact members 60B and conductive
traces 58B formed on a plastic film 72. The microbump
contact members 60B and plastic £ilm 72 can be similar to two
layer TAB tape such as ASMAT manufactured by Nitto Denko.
The plastic film 72 can be mounted to a substrate 64B such as
silicon using a compliant adhesive layer 74. The compliant
adhesive layer can be formed of a silicone elastomer, an
epoxy or a polyimide material. One method for forming an
intercommect with microbump contact members is described in
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previously cited U.S. Patent Application Serial No.
08/398,309.

Referring again to Figure 1, the package 10 can be
assembled using optical alignment techniques and aligner
bonder tools used for flip chip bonding semiconductor dice.
Flip chip bonding refers to a process wherein a semiconductor
die is placed face down on a substrate, such as a printed
circuit board, and the bond pads on the die are bonded to
connection points on the substrate. Tools for flip chip
bonding are sometimes referred to as aligner bonders. &an

'aligner bonder and method of optical alignment for flip chip
bonding are described in U.S. Patent No. 4,899,921 to Bendat
et al, entitled "Aligner Bonder®". Such an aligner bonder is
available from Research Devices of Piscataway, N.J.

In the present casé, an aligner bonder may be modified
to provide an assembly apparatus for use in assembling the-
package 10. The assembly apparatus includes an assembly
tool (not shown) that is adapted to retain the force applying
mechanism 18 {Figure 1), die 12 and clips 26, 28 (Figure 3).
The components of the force applying mechanism 18 include
openings 48C, 48S, 48P which allow a vacuum wand {not shown)
of the assembly tool to hold the die 12. With the die 12
held by the assembly tool, the bond pads 62 (Figure 6A) on
the die 12 are aligned with the contact members 60 (Figure
6A) on the interconnect 16. The assembly tool then places
the die 12 in contact with the interconnect 16 and secures
the clips 26, 28 (Figure 3) to the openings 30, 32 in the
package base 14.

U. S. Patent Application No. 08/338,345 filed 11/14/94,
incorporated herein by reference, describes an automated
apparatus suitable for optically aligning the die 12 and
interconnect 16 and securing the force applying mechanism 18
to the package base 14.
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Following the assembly procedure the package 10 can be
used to test the die 16. Testing can include £ull
functionaiity as well as burn-in testing. Following the test
procedure, the package 10 can be disassembled using an
assembly tool (not shown) to remove the clips 26, 28 and
force distribution mechanism 18 substantially as previously
described for the assembly procedure.

Referring now to Figure 8, an alternate embodiment
package 10I is shown. The alternate embodiment package 10I
is substantially similar in construction to the package 10
previously described except that package base 141 is formed
for mounting the die circuit side up with respect to the
leads 38I. An interconnect (not shown) for the package 10I
thus includes raised contact members that face downwardly in
Figure 8. The bond pads 621 on the die 12 are thus in the
same position as the bond pads for a die in a conventional
package. The leads 38I on the package 10I can thus exactly
correspond to the input/output configuration as the leads for
a conventional package. With this lead configuration a burn-
in board or other testing equipment dJdoes not require
modification to accommodate the lead configuration. The
package 10I includes an elastomeric spring member 22I that
maintains the die 12 in contact with the interconnect 161
substantially as previously -described.

While the invention has been described with reference to
certain preferred embodiments, as will be apparent to those
skilled in the art, certain changes and modifications can be
made without departing from the scope of the invention as
defined by the following claims.
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METHOD AND APPARATUS FOR PACKAGING
AND TESTING SEMICONDUCTOR DICE

Abstract

A method for packaging and testing a semiconductor die
is provided. The method includes forming a temporary package
for the die that has a size, shape and lead configuration
that is the same as a conventional plastic or ceramic
semiconductor package. The temporary package can be used for
burn-in testing of the die using standard equipment. The die
can then be removed@ from the package and certified as a known
good die. In an illustrative embodiment the package is
formed in a SOJ configuration. The package includes a base,
an interconnect and a force applying mechanism. The package
base can be formed of ceramic or plastic using a ceramic
lamination process or a derdip formation process.

FIGURE 1
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