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(57) ABSTRACT 

Methods for processing at least one die Which comprises an 
integrated circuit. In one example of a method of the 
invention, an identi?cation code is applied to a carrier. A 
singulated die is deposited into the carrier Which holds the 
singulated die. The singulated die comprises an integrated 
circuit. The identi?cation code may be applied to the carrier 
before or after depositing the singulated die into the carrier. 
The carrier may be used in testing the singulated die and 
may include a plurality of singulated die or just one singu 
lated die. In another example of a method of the invention, 
an identi?cation code is applied to a die. The die is deposited 
into a carrier Which holds the die. The die comprises an 
integrated circuit, and the carrier holds the die in singulated 
form. Typically the die is placed in the carrier Without any 
packaging Which may protect the die. The identi?cation 
code may be applied to the die before or after it is deposited 
into the carrier. 
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METHOD FOR PROCESSING AN INTEGRATED 
CIRCUIT 

RELATED APPLICATIONS 

[0001] This application is a continuation-in-part of co 
pending, commonly assigned US. patent application Ser. 
No. 09/205,502, ?led Dec. 4, 1998, entitled “Socket for 
Mating With Electronic Component, Particularly Semicon 
ductor Device With Spring Packaging for Fixturing, Testing, 
Buming-ln.” That application is incorporated herein in full 
by reference. 

[0002] This application is related to the patent application 
titled “Method for Mounting an Electronic Component” and 
to the patent application titled “Method for Processing an 
Integrated Circuit” Which are being ?led concurrently here 
With. 

BACKGROUND OF THE INVENTION 

[0003] 
[0004] The present invention relates in general to elec 
tronic assemblies and the testing thereof. More speci?cally, 
the present invention relates to a method and apparatus for 
the transport and handling of die from an original Wafer to 
a test board, a printed circuit board, and/or a ?nal product 
substrate. 

[0005] 2. Description of Related Art 

1. Field of the Invention 

[0006] The subject of chip scale packaging has been the 
focus of intense study in the industry for many years. One 
very promising technology involves securing small, resilient 
members onto a suitable substrate and using these members 
to effect contact betWeen an active device and other cir 
cuitry. Methods are knoWn for making such resilient inter 
connection elements used for microelectronics, and for 
fabricating spring contact elements directly on semiconduc 
tor devices. A particularly useful resilient interconnection 
element comprises a free standing spring contact element 
secured at one end to an electronic device and having a free 
end standing aWay from the electronic device so as to readily 
contact a second electronic device. See, for example, US. 
Pat. No. 5,476,211, entitled “Method for Manufacturing 
Electrical Contacts, Using a Sacri?cial Member.” 

[0007] A semiconductor device having spring contact ele 
ments mounted thereto is termed a springed semiconductor 
device. A springed semiconductor device may be intercon 
nected to an interconnection substrate in one of tWo princi 
pal Ways. It may be permanently connected, such as by 
soldering the free ends of the spring contact elements to 
corresponding terminals on an interconnection substrate 
such as a printed circuit board. Alternatively, it may be 
reversibly connected to the terminals simply by urging the 
springed semiconductor device against the interconnection 
substrate so that a pressure connection is made betWeen the 
terminals and contact portions of the spring contact ele 
ments. Such a reversible pressure connection can be 
described as self-socketing for the springed semiconductor 
device. A discussion of making semiconductors With spring 
packaging (MicroSpringTM contacts) is found in US. Pat. 
No. 5,829,128, issued Nov. 3, 1998, entitled “Method of 
Mounting Resilient Contact Structures to Semiconductor 
Devices.” A discussion of using and testing semiconductors 
With MicroSpringTM contacts is disclosed in US. patent 
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application Ser. No. 09/205,502, ?led Dec. 4, 1998, entitled 
“Socket for Mating With Electronic Component, Particularly 
Semiconductor Device With Spring Packaging, for Fixtur 
ing, Testing, Buming-ln or Operating Such a Component”, 
and assigned to the assignee of the present invention. 

[0008] The ability to remove a springed semiconductor 
device from a pressure connection With an interconnection 
substrate Would be useful in the context of replacing or 
upgrading the springed semiconductor device. A very useful 
object is achieved simply by making reversible connections 
to a springed semiconductor device. This is also useful for 
mounting, temporarily or permanently, to an interconnection 
substrate of a system to burn-in the springed semiconductor 
device or to ascertain Whether the springed semiconductor 
device is measuring up to its speci?cations. As a general 
proposition, this can be accomplished by making pressure 
connections With the spring contact elements. Such contact 
may have relaxed constraints on contact force and the like. 

[0009] In a typical manufacturing process, a Wafer is 
subjected to limited testing to identify gross functionality or 
non-functionality of individual components on the Wafer. 
The functional individual semiconductor components or die 
are then packaged for further burn-in and more comprehen 
sive testing. The packaging process is both expensive and 
time consuming. 

[0010] Using the MicroSpring contacts for interconnects 
provides fully testable die While still on the Wafer. One 
preferred method of testing the die is to singulate them, then 
move them through a more or less typical test How as is 
currently performed on packaged devices. A key difference 
is that the die are already packaged once singulated from the 
Wafer, but current testing equipment is not adapted for use 
With such devices. 

[0011] To achieve this, a chip level part or lC die could be 
placed into a carrier once it is diced from the original Wafer. 
The carrier could then transport the die to the test board for 
burn-in tests, for example. Once all die in the carrier pass 
inspection, the carrier could then be used to transport and 
mount the die onto the printed circuit board or ?nal product 
substrate. 

[0012] Such a carrier Would be particularly useful for die 
Which include MicroSpring contacts, or similar contacts. 
Such a carrier also Would be useful for traditional die for 
making contact With a test apparatus or ?nal product that 
includes a suitable connection mechanism. A test apparatus 
or ?nal product including MicroSpring contacts Would be 
particularly useful for connecting to traditional die. 

[0013] A chip level carrier Would provide several advan 
tages over the art. First, an individual die Would be tested 
and could be replaced if it failed testing. Second, a chip level 
carrier could incorporate a tracking mechanism that could 
track each individual die, storing relevant information on the 
carrier for monitoring and tracking. Third, a chip level 
carrier alloWs for easy handling of numerous dies and 
protects the dies and their spring contacts during transpor 
tation, storage and use. Further, a carrier could limit the 
amount of compression the spring contacts on the die under 
test underWent, Which may be less than the compression 
alloWed during subsequent primary use of the die. The 
limitation of the compression could be achieved through 
design decisions to determine a maximum alloWable com 
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pression for the spring contacts during the testing phase. 
Then, different limits can be adopted for actual use. This 
feature Would increase the “travel” life of the spring. 

SUMMARY OF THE INVENTION 

[0014] The present invention relates to methods for pro 
cessing at least one die Which comprises an integrated 
circuit. 

[0015] In one example of a method of the invention, an 
identi?cation code is applied to a carrier. A singulated die is 
deposited into the carrier Which holds the singulated die. The 
singulated die comprises an integrated circuit. The identi? 
cation code may be applied to the carrier before or after 
depositing the singulated die into the carrier. The carrier may 
be used in testing the singulated die and may include a 
plurality of singulated die or just one singulated die. 

[0016] In another example of a method of the invention, an 
identi?cation code is applied to a die. The die is deposited 
into a carrier Which holds the die. The die comprises an 
integrated circuit, and the carrier holds the die in singulated 
form. Typically the die is placed in the carrier Without any 
packaging Which may protect the die. The identi?cation 
code may be applied to the die before or after it is deposited 
into the carrier. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The invention is ?lrther described by Way example 
With reference to the accompanying draWings, Wherein: 

[0018] FIG. 1A is a cross-sectional illustration of a carrier 
module of the present invention comprising a carrier sup 
porting a die With a cover securing the die Within the carrier. 

[0019] FIGS. 1B and 1C illustrate one particularly pre 
ferred embodiment of the invention. 

[0020] FIG. 1D illustrates another particularly preferred 
embodiment of the invention. 

[0021] FIG. 1E illustrates a JEDEC tray containing nine 
carriers, With a tenth oriented to be added to the tray. 

[0022] FIG. 2A is a top vieW of one embodiment of the 
carrier of the present invention. 

[0023] FIG. 2B is a top vieW of a second embodiment of 
the carrier of the present invention. 

[0024] FIG. 3A is a top vieW ofone embodiment ofa cover 
of the present invention having holes therein. 

[0025] FIG. 3B is a top vieW of a second embodiment of 
a cover of the present invention having holes therein. 

[0026] FIG. 4 is cross-sectional vieW of an alternative 
embodiment of the carrier module of the present invention 
comprising a carrier supporting die With a cover snap-locked 
to said carrier and securing said die Within said carrier. 

[0027] FIG. 5 is a cross-sectional vieW of the embodiment 
of the present invention illustrated in FIG. 1A mounted on 
a test board and using stand-offs. 

[0028] FIG. 6A is cross-sectional vieW of an alternative 
embodiment of the present invention mounted on a test 
board and using shims. 
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[0029] FIG. 6B is a cross-sectional vieW of an alternative 
embodiment of the present invention mounted on a test 
board and using shims. 

[0030] FIG. 7 is a cross-sectional vieW of another embodi 
ment of the present invention Wherein the carrier has tWo 
ledges Within each opening and the cover has an added 
component extending doWn into the opening to secure the 
die Within the carrier. 

[0031] FIG. 8 is a cross-sectional vieW of an alternative 
embodiment of the present invention Wherein the carrier 
itself secures the die in place through use of snap locks 
rather than a cover. 

[0032] FIG. 9A is a cross-sectional vieW illustrating a 
method of clamping the carrier module of the present 
invention to a board by loWering an arm across the back of 
the board. 

[0033] FIG. 9B is a cross-sectional vieW of another 
embodiment of the present invention Wherein the carrier is 
secured to the load board by spring-loaded retaining arms. 

[0034] FIG. 9C is a cross-sectional vieW of another 
embodiment of the present invention Wherein the carrier is 
secured to the load board by spring loaded, threaded bolts. 

[0035] FIG. 9D illustrates one particularly preferred 
embodiment of the invention. 

[0036] FIG. 10 is a cross-sectional vieW illustrating an 
alternative method of mounting the carrier module to the 
board, Wherein the carrier module is mounted ?rst on the 
arm and then loWered into place on the board. 

[0037] FIG. 11 is a cross-sectional vieW illustrating a 
method of mounting the carrier module illustrated in FIG. 8 
to a board. 

[0038] FIG. 12A is a cross-sectional vieW of a carrier 
module of the present invention Wherein the positioning 
holes on the board having a sloping front edge such that the 
carrier module slides into place and creates a sWiping action 
by the die’s contact springs across the corresponding contact 
pad on the board. 

[0039] FIGS. 12B and 12C illustrate side and top vieWs of 
a test board including springs, and a corresponding carrier, 
cover and die. 

[0040] FIG. 13A is a top vieW of a carrier of the present 
invention further comprising a tracking label on the carrier 
and an identi?cation mark on the die. 

[0041] FIG. 13B is an end vieW ofa carrier of the present 
invention further comprising a tracking label on the carrier 
and a connection to an electronic storage device. 

[0042] FIG. 13C is a perspective vieW shoWing a tray for 
multiple carriers. 

[0043] FIG. 14 is a ?owchart illustrating the steps 
involved in tracking a carrier and/or singular die through 
manufacturing, transport, and ?nal use. 

[0044] FIG. 15 is a ?owchart illustrating the steps 
involved in fabricating and then utiliZing the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0045] A method and apparatus for manipulating an inte 
grated circuit (IC) die through testing and a ?nal application 
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is described. A method and apparatus for tracking the die is 
disclosed. In the following detailed description, numerous 
speci?c details are set forth in order to provide a more 
thorough understanding of the present invention. However, 
it Will be obvious to one skilled in the art that the present 
invention may be practiced Without these speci?c details. In 
other instances, Well-knoWn devices, methods, procedures, 
and individual components have not been described in detail 
so as not to unnecessarily obscure aspects of the present 
invention. 

[0046] The present invention provides a carrier for use in 
transporting and tracking IC die through testing after they 
have been cut from the original Wafer. The carrier of the 
present invention is generally used to transport and support 
the die during testing, and may be labeled to alloW for the 
tracking of both the carrier and its individual components. 
The carrier of the present invention may be used With die 
having either soldered spring, pin-in-hole spring, or pressure 
spring contacts. Once testing is complete, the carrier may 
then be transported and mounted on a printed circuit board 
to form a ?nal substrate package. 

[0047] The carrier may be used With die having no springs 
at all, for interfacing With test or ?nal application products 
that include suitable contact mechanisms for establishing 
electrical contact With the die. One preferred test product 
includes resilient, free-standing contact elements, much like 
the springs on silicon described in detail in this application. 
One preferred ?nal application product includes similar 
springs. 
[0048] A general embodiment of the present invention is 
illustrated in FIG. 1A. The carrier, or loWer component, 10 
is used to support the die 12 during the transport, testing, 
and/or ?nal application use of the die 12. The carrier 10 is 
typically made of an organic material such as polymer and 
may be formed using injection molding. In one preferred 
embodiment, epoxy glass laminate material is cut to siZe and 
machined to a desired form. The die 12 is placed into the 
carrier 10 through the opening 14 Where it resides on ledge 
18 lining at least a portion of the base of the opening 14. 
Note the Walls of opening 14 preferably are chamfered to 
alloW for an easy insertion of the die 12 into the opening 14. 
Also, note that the die is placed into the carrier before 
packaging the die. That is, there is no package that surrounds 
and protects the die. After testing in the carrier 10, the carrier 
may serve as the ?nal package for the die 12. 

[0049] The spring components 16 of the die 12 extend 
doWnWard through the opening 14 to alloW for future 
electrical contact With the contact pads of either a test board, 
a printed circuit board, or a ?nal application substrate 
package. The spring components 16 extend through the 
opening 14 past the loWer side of the ledge 18. The spring 
components or contacts 16 are generally elongate resilient 
electrical contact elements. A detailed discussion of such 
resilient electrical contact elements is found in Us. Pat. No. 
5,864,946, entitled “Method of Making Contact Tip Struc 
tures”, issued Feb. 2, 1999, to Eldridge et al., assigned to the 
assignee of the present invention, and is incorporated herein 
by reference. 

[0050] Note that the height H=H1—H2 provides the maxi 
mum compression limit for the spring components 16. H1 is 
the dimension from the bottom of carrier 10 to the bottom of 
cover 20, Which is the location of the top of the die When the 
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springs are under compression. H2 is the thickness of the 
die. Another factor to consider is that in certain geometries, 
the springs Will contact terminals that are raised above some 
contact surface and thus come Within the opening 14. In this 
instance, the thickness of the terminal must be considered in 
determining the minimum spring length under maximum 
compression. 
[0051] In other Words, the springs cannot be compressed 
more than the height H. In general, there are three spring 
component heights that are particularly noteWorthy 1) new 
product or resting height (e.g., 30 mils), 2) the burn-in height 
for testing (e.g., 28 mils), and 3) the operating height (e.g., 
25 mils). It is preferred to compress the springs as little as 
possible during testing so as to preserve spring life, that is, 
to maintain resilience for best performance in later opera 
tion. In other Words, increased compression of the spring 
components is desired for ?nal operation to ensure a good 
electrical contact, and minimal compression before the ?nal 
operation. 
[0052] FIGS. 1B and 1C illustrate exploded side and top 
vieWs of the apparatus of FIG. 1A. These shoW a 2 by 4 
arrangement of die, With a cover 20 With corresponding 
openings. FIG. 1D shoWs another preferred embodiment of 
the present invention. This shoWs a one by 8 arrangement of 
eight die, carrier 10, cover 20, and heat radiating elements 
20A. In this exploded vieW, securing pins 8 are shoWn 
exaggerated in length to illustrate the exploded vieW. In 
practice, securing pins 8 Would be of a length to hold cover 
20 securely in place against carrier 10, With carrier 10 
secured against board 30. 

[0053] FIGS. 2A and 2B illustrate top vieWs of the carrier 
10, shoWing tWo examples of possible arrangements of the 
openings 14 in the carrier 10. FIG. 2A is an illustration of a 
carrier 10 (corresponding With the cross-sectional vieW of 
carrier 10 shoWn in FIG. 1A) having eight openings 
arranged in tWo roWs of four openings 14 each. FIG. 2B is 
an alternate arrangement, Wherein eight openings 1411 are 
positioned in the carrier 1011 (this top vieW does not directly 
correspond With the cross-sectional vieW of FIG. 1A) in a 
single linear roW. Note that although both FIGS. 2A and 2B 
depict a carrier 10 having eight openings 14 arranged in a 
linear fashion, this is not a requirement of the invention. 
Instead, the actual number, position, and orientation of the 
openings 14 in the carrier 10 is a design choice dependent on 
numerous factors. 

[0054] Referring back to FIG. 1A, a cover (or lid, etc.) 20 
is coupled to the carrier 10. As With the carrier, the cover 20 
may be formed from an organic material using injection 
materials. In one preferred embodiment, the cover is 
machined from epoxy glass laminate. The cover may also be 
comprised of a metallic sheet to assist in heat dissipation, 
and may have added heat dissipation components, such as 
?ns, mounted thereon. The cover may be considered a 
retaining element. Note that any retaining element such as 
snap locks, ball bearings, retainers, a single bar, etc. may be 
used in addition to a cover to secure the die Within the 
carrier. Such retaining elements Will typically be positioned 
to mechanically abut a portion of a backside surface of the 
die When the die is placed in the carrier. 

[0055] The cover 20 serves tWo primary functions. First, 
the cover 20 is used to secure the die 12 in the opening 14 
of the carrier 10 during transport. Second, the cover 20 










