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| erorrs: M-EESPETETT t  of ore Patent Application No. 9703575-2, entitled
"Wafer Scale Burn-In M ‘

. anghee Cheyng—#bﬁg—and—ﬁ‘ en er

. Wang. The contents of thaj: ment are i n¢or pRERIALC ERr SHEF refere
FI ELD OF THE | NVENTI ON Ds i nvention: %?A r%wﬁ.xm@gwt%d
of facilitating burn-in testing,. and npre ea)§ edl... 5.
met hod of facilitating wafer I'evel burn-in é‘ ..... TbE
| NVENTI ON . Manuf acturers of chips that {é %t g%e#§Q65ggut$:"
("1Cs") may use a chip burn-in testing proce r%@*@ detégf at ent

failures which may occur in the IC. The put €0l _burn-in testing is to
detect certain fabrlcatlon defects |n a chip_that gay not be mani f ested

outright as re. “amese ® SN = A B Y ®aps opetine after
the-chip has pomer applled and the I nputs and out puts ("I/CE") of the
chip are exercised. Thereafter, the stress of operation may cause these
defects t RELATER.ABBLICATIONT nse |atent fail ures may be-nore difficult to -
i solate after the chip is integrated into a systemdue to i naccessibility

of the 1/0 confBuis oappbicatiorchtpains t hhespenefit oy diingappreoRhrermitng a
chip l'evel burn-in testhguprocedure

Application No 3575-2, entitled "Wafer Scale Burn-In Testing"

for Chee Cheong Wong and Shun Shen Peter Wang The contents of

H

that document are incorporated hereln by reference

ELIELD OF THE INVENTION
This invention generally relates to a method of facilitating

Jburn-in testing,. and more specifically relates to a method of

facilitating wafer level burn-in testing.

BACRGROUND OF gng_:ﬁggn:;ogh
Manufacturers of chips that contain integrated circuits
("ICs") may use a chip burn-in testing procedure to detect latent
failures which may occur in the IC. The purpose of burn-in
testing ie to detect certain fabrication defects in a chip that
may ﬁot be manifeeted outright as a chip failure. These defects
wmay only appear sometime after the chip has power applied and the
inputs and outputs ("I/0s") of the chip are exercised.
Thereafter, the stress of operation may cause these defects to
be manifested. These latent failures may be more difficult to
isolate after the. chip is integrated into a system due to.
inaccessibility of.the_I/O connections of the chip at the system

level. By conducting a chip level burn-in testing procedureﬁ
/ * .
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2: these latent_ failures may beguesdedsaut prior tossrsety at itigtd hd=32hr F >
inﬁﬁma‘§j§F§ﬁF“”” Chip burn-i% testing is conducted by subjecting a chip

“to operating stresses, prior to integrating the chip into a system In
the case where the chip is prone to a latent failure, the stress of
burn-in often tines causes the latent failure to be manifested. Burn-in

testing is typically conducted at tegnperatures in excess of 100[err]C
and for prolonged periods of tine(e.g., 40-80 hours) with the chip running

at operati Rhes¥Oh LGRS . £diNire REYObedWécdddQUNIKLR1bE €6Siﬁ%ﬂﬂﬁ'§dﬂgﬁ_ may
only be practically conducted on a chip that is individually packaged ' in
one of thecitipndacd &osyatem.In this way, the chip my be plugged into a
standard burn-in testing systemfor burn-in testing. . Currently, it
is nore and nor Ebdpmbbanedn SREpingoist conducted kagautbjectiog aumpapk aged
chips, the current nethods aqof conducting burn-i'n festing greatly

i ncrease t (PPSXFSERGT SHYBIRRT nPriCKe tEhiptegraring ShenchiP t 1RY%S iy SysteRual | v

' f d chi it is_f d. chi Th
need for birh-THe (SRTF RS Bt Mol ooi Prost, BpbA WALRRC, drturEe £5%a

typi cal apply,cald f Le (& .,-“F%a * onahi e
e!ght.baregkalps:%%/éﬁféﬁ%ﬁiéggﬁh(ﬁ;. igéﬁe%%?ﬁh%sé§§§P$Sg%?éﬁgggg%and
circuit boxzthi(fReRd). for mBki-ig a cedtigie iy | iviRpiRITILY. HHdueredS M)
card. For a given wafer type and fabrication process, a dropout rate
(e.g., failusmperitepresofindtexitesngoduLoof@ aRY Bort ppolahged perioc8er of

case when no burn-in test is conducted, the chips wll
time(e.g., 40-80 hours) with the chip running at operating
voltages. In the prior art, the burn-in testing procedure may
only be practically conducted on a chip that is individually
packaged in one of the'standard formats. In this way, the chip
may be plugged into a standard burn-in tes;ing system for burn-in
testing.

Cuxrently, it is more and more common for chips not to be
packaged. " For unpackaged chips, the current methods of
conducting burn-in testing greatly increase the cost of producing
the chip. Yet, burn-in testing is equally important foxr an
unpackaged chip as it is foxr a packaged chip. '

The need for burn-in testing may be réadily illustrated with
reference to a typical application for bare (e.g., unpackaged)
chips. As an example, eight bare chips may be utilized for flip-
chip assembly onto a ?rinted circuit board ("PCB*) for making a
single in-line memory module ("SIMM") card. For a given_wafer
type and fabrication process, a dropout rate (e.g., failure rate)
of 3% during burn-in may be typical. |

For a case when no burn-in test is conducted, the chips will

fail some time after integration into the SIMM card. For a

I
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fail some time after integratiQygi7abGsskBe S| MM carss.esgfy g1Stil HS32 P.0S/=4
3 PR BT & T ur e probabili?ﬁ of 0.03 per chip (see above); the

“ premature failure probability of the SI MM nodul e conprising eight chips is
0.22.. This neans that roughly one out of five SIMM nodules will fail
prematurely. This is an unacceptably high nunber of PCB failures for a
producti on environnent. ~Burn-in testing prior to assenbly (chip
integration into a systen) is desirable since it reduces rework (e.g.,
renmoval -of prematers fi3ilare: probpbidatyeofl 0. 19 ey 1R (s@enabaveest thg for

h pe’ b nt CHFERAGTS a0 THTey Br RS va S0 L e AR B e CoRRRARIES S4BPE a
chips in y a®*a o a

t he nmodul e ] evel . Therefor a practical_netho of detectin he b -in
failures sﬁ%b?ﬁ B& rczbo‘r? uct gg”[?ps'ﬁ%‘%ﬁn %B?‘tt’ﬁ%u BAREST ofCpr 3 e%gvﬁrlggﬂmto a
chip's int LON L RE O &3 :4S a dyl,e re.age
sever al pr?%éa%%§ #%?%oggl#bﬁﬁ%%ﬁgﬁg?%ﬂh a.ﬁ%ggqﬂgh?% %ﬂ?ﬁffﬁtﬁgg egﬁgé.

In one prigmBet SELHEE £8PRGHA | #HH a HRPYIuTee kAl 8ndi Lokt Cated to house

a chip for bare chip burn-in testing. The problemwi th this nmethod is
that it is veryBufxpbisStestary prayy €sukbseblPi Pelihstintddyatdion intot @
four tinmes the cost of the original chip. Still another prior art nethod
of conduct spgtbml eishidpstizsblagsintei it pédiecey xdwxihi(®.ig) .aremoval of
chip-carrier. The chip-carrier acts as_a tenporary packaging. The
tenporary padkebimg izt & isystem devel; |Fuefd ¥, ekpsR; Hy tefkimg for

Chi P Costs STRARPRILTREPFD WL oo CLiBE: S IR o TN M Eagsd |
chip. to the chips integration into a system such as a SIMM module to
reduce rework at the module level. Therefore, a practical method
of detecting the burn-in failures should be conducted upstream
of the production proéess priox to a chipfs integration into a
system (e.g., a SIMM modulei.

There-are several prior art methods for conducting a bare
chip burn-in procedure. 1In one prior art method, specialized
test sockets are fabricated to house a chip for bare chip burn-in
te'sting. The problem with this method is that it is very
expensive and may result in chip costs that are two to four times
the cost of the original chip. Still another prior art method'
of conducting bare chip testing entails placing the chip in a
chip-carrier. The chip-carrier acts as a temporary packaging.
The temporary packaging is configured to f£it into in an existing |
burn-in testing system; This method is also very expensive and
again may result in chip costs that are two to four times the
cost of the original packaged chip. |

In ancﬁher prior art method, the chip may be tested prior

to separation from a wafer on which the chip is fabricated. In
e
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IR another prior art nethod, t chi-pemy be testedesprasnis 115 SepalSgeifofs 34
f r grera :We8F PHFENThi ch the chi ph:sﬁlss ?abri cated. In .

4 this nmethod, individual probes are held onto the chip I/O pads to
enabl e burn-in testing of the chip. This nethod of testing a chip is not
practical in a production environment since during burn-in testing, the
external probes are required to be ‘held jn place for extended periods of
time (e.g., 40-80 hours). Additionally, since there may typically be many
i ndi vi dual £EDé phietiidd cathdividial igrdesd aeOMead batposhki ehiphe/oegadsed
probes for testing all the chips on the wafer at the sane tinme and an
unaccept abte evabbe barn+im testbayiofdhe dhim- i Thissmeshold offi pesting

i ndi vi dual |y. Anot her problemw th wafer |evel burn-in testing is
handl i ng 'al fhimels mak Prassical pinsa groductipnr egviremmens @inger during
testing on a wafer scale. For instance, a typical eight inch nenory wafer
has three RUFRTERY $offkIASuShec RHE5ETDEL CRTPRRF \ATRI A THFYY Fey PRabeldabBut
thirty 170s. Fpr_a typical . burn-.i pracedure, only about five of the
1/.0s for eéiﬁcﬁhigoﬁayg%é?néégunqﬁﬁfo n?gqughT?y,R?H%'Maﬂérsﬁay 35§Sa
tatal of 1 : i : q§?gr' r e B festing. . Mpst
prior art ggﬁg%'}gu{éﬁala%' %%F? ggge&?’é cgg\s{'ﬂ Ifjgt ﬁgh?&q%%‘él Cb%hf' grg
waf er | evebnbebBhi wafFesgti 18 L8 2 Bresushi €8 ﬁ%sviﬁmmme required Br8bes
known- good-di e test, a nenbrane type of suppl enental wafer is aligned -

with, and gbacedsaingoaldfthevahips tbmtithe Wi at ttheb@amsttdte hadt BhS
nmet hod, contacts on the suppl enental wafer make contact with-the 1/G0Cs of
t he waf er undereptahle Pegigll ef time is required to burn-in test each chip

individually.

Another problem with wafer level burn-in testing is handling
all the inputs and outputs.(“I/Os“) reqﬁired to do burn-in
testing on a wafer scale. For instance, é typical eight inch
memory wafer has three hundred individual chips. Each individual
chip wmay have about thirty I/0s. For a typical burn-in
procedure, only about five of the I/08 for each chip may be
required. Consequently, the wafer may have a total of 1500 I/Os
which may need to be driven for burn-in testing. Most prior art
methods are not suitable to access all the required I/Os for
wafer level burn-in testing in a production environment.

in a known-good-die test, a membrane type of supplemental
wafer i1s aligned with, and placed on top of a wafer that is going
to be tested. In this method, contacts on the sﬁpplemental wafex
make contact with the I/0s of the wafer under.test to enable
burn-in testing. The problem with this method of testing is that
the supplemental wafer is required to test the wafer under test.
Consequently, for this testing process to work, a known good

supplemental wafer is regquired to test the wafer under test.
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burn-in testing. The problemwigh $Ji scx@et hod of tembiesgids tivarr e P.27/34
suﬁﬁFbHﬁﬁFﬁ?Pﬁg?gr is required To test the wafer under test.

' Consequently, for this testing process to work, a known good suppl enment al
wafer is required to test the wafer under test.

5 QOtherwise, there is an uncertainty if a failure occurs during testing
since the failure may be due.to the supptenental wafer or the -wafer under
test. To sol've the above problens, a novel burn-in process is hereby
di scl:05ed.Othexwisderehere, ist anhSufitepbaty Oif t efpikaeat otowent 80PihG
provi de a nethod of conducting burn-in testing at the wafer |evel.

Anot her oljesting sincerhefailwmnimagn bes due micokihde sapppruentaldl watehod
for accessing all the inputs and outputs that may be required for burn-in
testing atoX Hhdwfafer andexyt@®Sut requiring a suppl enental wafer.. . A

further object of th resent _invention is to provide a nethod of wafer
| evel burn4|1téét?ﬂgvghﬁﬁei§hﬁﬁ& JEMBye 2 Dovel buxRTin PYRERRS 48| ect

of the pr Lnyentyon is to provide a nethod of wafer-1evel burn-in
testing tﬁ%ﬁ%&&'%&gg%gﬁ%Lmted practically in a production environnent.
+

SUMVARY OF THE ¢+ hNMEMESLIN i+ jgThese ot,ker, ] £5EN
invention are achieved byla #gt%%g 8? g%i ?Lé?%gg\Mﬁ%ﬁg!%éiﬁﬁ%urn-%ﬁ
testing ipro¢f@sdanaetidd) éHecphaEEAing NKERLL9A. testhug itV EtHd OQafer

pertains to a practical nmethod of racilitating wafer |evel burn-
level.

Another object of _-the i:resent invention is to provide a
.practical method for accéssing all the inputs and outputs that
may be required for burn-in testing at the wafer.level'withﬁut
requiring a supplemental wafer.

A further object of the present invenfion is to provide a
rﬁethod of wa‘fer level burn-in testing that is cost effective. .

A still further object of the present invention is to
provide a method of.wafer level burn-in testing that may be

conducted practically in a production environment.

SUMMARY OF THE INVENTION
These and other objects of the present invention are
achieved by a method of facilitating wafer level burn-in testing
in accordance ‘with the present invention. ‘This invention
pertains to a ?ra.-ctic;al method of facilitating wafer level b.um--
in testing. A preferred method of the present’ invention utilizes
a typical rerouting process. The' rerouting process may be
performed on the wafer in preparation for operatioms that require-
" the I/0 pads to be redistributed and/or énlarged. An example of

such an operation is flip-chip assembly. In the prefefred_.

LT
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in testing. A eferred met hod Qf JheRpesent invemsbes-1il itBes #5635 b or- (i
reF@Mﬁﬂﬁﬁwﬁrﬁﬁ The reroutrng process may be perfornmed on the wafer

s in preparation for operations that require the 1/0O pads to be
redistributed and/or enlarged. An exanpl'e of such an operation is
flip-chip assenbly. In the preferred met hod, the rerouting
process is utilized to connect the |I/O0sg of the chips to a bus network for
burn-in testing. In an enbodi ment of the present inventive nethod,
during renethodg, théerepoating presScddmting iepsd ad condedtnthe Tgstigng
are extended by fabricating extra | eads. These extra |l eads extend into
chi p al | eysf (thi¢ ctinipal teys Bushatemswmrk ferchips-dn teseingf er and connect -
the pads to a network of "bus |lines. These bus lines are shared during
burn-in testing %yaphémb€ﬂém856 °§0Fhﬁn§r@ﬁe@ﬁlﬁ§mﬁﬁtﬂﬁé wetsed, TRewdast er
t he bus Ilnes na, used for dﬁ%ﬁéln testing of, the: ro and, col ums of

chi ps. Tyt lrﬁ's thsy copRach thetypRe Featined fprqarFRait Festimgct
to the_mefﬁé?f%régﬁi%érbte§;£ngcg@%%$ e§¥e§th%ad§duceﬂhegbt 5t%$§&5ads

I hventi ve esen Y I On may not require

fabricati opypepgesaes. cﬁ@scaﬁi&sdrﬁ&ﬁi&&%ﬂ@s-qr btRIGRY fthya %?Fﬁgh tg]g

Addi tionall'y, the inventive burh-in testinhg nethod may not sign
i ncrease thReCwatepfami asbipiong the piasefo LARARQIKNLEYbus NEiNES hodhrafset he

present invention nmay be readily |nplenented in a manufacturing process.
BRI EF DESCRuETIIOMeGF it ERAVEAIGBuring buahl-dwi nepsting descthet kowsofand
preferred enbodi nent of the .
columns of chips on the wafer. Thereafter, the bus lines may be
used for burn-in testing of the rows and columns of chips.

In this way, the number of piﬁs that are required to connect
to the wafer for burn-in testing may be greatly reduced. Yet,
the inventive method of the present invention may not require
additional fabrication processes, specialized test sockets, or
temporxary packaging. Additionally, the inventive burm-in testing
method way not significantly increase the cost of producing the

wafer. Consequently, the method of the present invention may be

readily implemented in a manufacturing process.

E c ; S

Following is a description of a preferxed embodiment of the
prescnt invention, that when taken in conjunction with the
following drawings,'wi;l demonstrate the above noted features and
advantages as well as further ones. It should be expressly
understood that the drawings are included for .illustrative

| purposes and do not represent the scope of the present invention.
FIG. 1 is an overhead view of a typical rerouting.scheme for

a portion of ‘a wafer comprised of individual chips:
—
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present invention, that when taken.jins&@nj unction vésehest-be ik 1w frg2 P-29/34
drﬁﬂﬂhg@imﬁﬁf?“ﬂgnnnstrate t he above noted features and advantages as well
*as further ones. It should be expressly understood that the draw ngs are
included for illustrative purposes and do not represent the scope of the
present invention. FIG 1 is an overhead view of a typical ,
rerouti-ng. schene for a portion of a wafer conprised of individual chips;
7 FIG 2 is an overhead view of an enbodi ment of the present

invention in anFAEpl2 chd izom averheadcvipwt bit ahaenbediment yof Itheatpadsenput
and out put pins; FIG 3 is an overhead view of an enbodi nent of the
present | hpeantdan| drananp@gppddcation twith cai ghibatthats baputcemtaaddyput
pins in a peripheral |ayout; FI GS. 4A-4E are side cross-sectiona
views il | usPFREPAGIRRRE *nd SPutRN iRIRE/on | evel of a reroutlng process in
accordance with %hagpresent

cross-sectional ¥9 1% Iﬁét‘fl n\‘%* Ffé'ewsé‘goﬁﬂ ?‘%ﬁ%‘&?‘i“. rf’afir e% Pd:lesént
rerouting RLOCESE.) My ,ACEO aggﬂesad% Toildh AP LS nd RS 'igggtam outpurt | S

6 is a side cross-sectionalF~view rating rication

of a rerougipg QﬁO%\Férj#_hgfgpr pog- W th the present invention.

DETAI LED DESCRI PTI HE PREFERRED EMBODI MENT FIG 1 is an

over head vi ew ofla@st yphesit a1 Glidengrosses@cticiiala viekws QD1 0ét Patizienht00
havi ng chips 11A, 11B, 11C, and 11D. Rerouting prepares a wafer for
certai n opfizstofebricaticmqdievel of a rerouting process in accordance with

the present invention;

FIGs. S5A-5C are side cross-sectional views;illustrating.the
second fabrication level of a rerbuting process in accordance
with the present invention; and

FIG. 6 i3 a side cross-sectional view il;ustrating the third
fabrication level §f a rerouting process in accordance with the

present invention.

L TION O E oD

FIG. 1 ié an overhead view of a typical rerouting scheme
for a portion of a wafer 100 having .chips 11A, 11B, 11C, and 11D.
Rerouting prepares 5 wafer for certain operations that require
the I/0s of the wafer (e.g.,I/0 pads) to be redistributed and/or
enlarged.” An example .of an operation that requires rerouting is
when a chip having a lead?on-chip ("LOC") layout is f£lip-chip
assembled. For example, during rerouting, I/O pads of a chip,
such as the I/O pads '10A, 10B, 10C, etc., of the cﬁip 113, are
fanned out into an area array comprised of bond pads 12A, 12B,

12C, etc. The bond pads 12A, 12B, 12C, etec., are orientated so
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the 1/0s of the wafer (e.g.,!/Q,pafs)cl@ be redistidsbideeds andsorz efParfyed=>s
AnFRXa BRSPS T operation that requires rerouting i s when a chip having a
* |l ead-on-chip ("LOC') layout is flip-chip assenbled. For exanple, during
rerouting, 1/0 pads of a.chip, such as the I/0O pads 10A, 10B, 10C, etc.,

of the chip 11A, are fanned out into an area array conprised of bond pads
12A, 12B, 12C, etc. The bond pads 12A, 8.2B, 12C, etc., are orientated so

8 t hat thewtch the orientati on of bond pads on a correspondi ng
conponent thackhgay BapFhntkel exienfatissacf bopdpprds on o cerresperiing

typically used in _appligcations where_conponents e mated together and the
t\>//\B conpgﬁgﬂ??nﬁpé'PgBFF‘cafseﬂ EE?"F\EFdo‘FJIf;p‘E'}%#°?r§)r(i"€§Pi“ n tgchnol ogi es

.g., il O s he diff f icati t echnol oqi
iy “have di 1 1 QREAPIC R, Ve SRAA LTS 156 B Ao 20t T e SOPPOR Rt or
the two GQEIDGRRHS et TRE tHAM LGt I:%mgonkﬂt&hé.:?ecféﬁriéﬁé)a'tﬁ%g

positions the I/0O pad§s so that the two conponents mate corr.ec

exanpl e, RFFerent | Sab¥Dboeidy veeHnwheyiss! i@y .chi 981 866n hinaP-sERP.
bonded onto PCB substrates. The rerouting facilitates the proper

ori ent at i @fteh,t hhecdbffetent efgbridatidnpadshnoiodies raly hawket Bifespaet to
the orientation of the bond pads of the PCB. One prior art rerouting
met hod comssicdusigsi aapahiliwies. ofConsequenthy ( "#e )I/®radsefok theatwo
patternabl e i nsulator, such as a photo-inageabl e polyimde, and an under
bump net al99TRANSHTS (MABMVEPL| FRLe  caxredhily et ABd thife FBST.or ARTPREING®adS
t hat reroutett.he IéO pfji(g (a(a?ﬁ Iéo pa}%i 10A, 10B, 10C, etc.) to an
array of F&¥d-0aHS, B%ic PHTnES At 4 TP2EOTRIRSNER (ALY FRFTEREYYE- a
desired Orﬁo(?tntégcta\n%ﬁ.e,l QeEQhEiHS“fé’ q:ygihcealqgrnq‘léae%d%rhré%y silicon chips are
flip-chip bonded onto PCB substrates. The rerouting facilitates
the proper orientation of the contacts {e.g., bond padé) of the
chip with respect to the orientation of the bend pads of the ECB.
One prior art rerouting method comprises using one level of
alumirium ("Al"), one level of a patternable insulator, such as
a photo-imageable polyimide, and an under bump metallization
("UBM") layer. In this method, the Al forms the leads that
reroute the 1/0 pads (e.g., I/0 pads 10A, 10B, 10C, etc.) to an
array of bond pads, such as bonds pads 12A, 12B, 12C, etc., that
have a desired orientation. In this méthod, the bond pads may '
be finished with the UBM layer for subsequent integration of the
chip with a wmating assembly. ' This process may be used for
instance to prepare a silicon chip for subsequenﬁ flip-chip
bonding to a PCB substrate.
FIG. 2 is an overhead view of a portion of a wafer 28
comprised of a chip 21 having I/0 pads in a center LOC layout.
The wafer 28 may be comprised of many such chips. In FIG. 2, the

chip 21 is shown comprising I/0O pads 20A, 20B, 20C, etc. As
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be finished with the UBM | ayer §@r-subsaquent integssatgsons of ¥hE2 P AnttH4

a FEdM HECHss ﬁﬁ?@. This process may be used for instance to prepare a

“silicon chip for subsequent flip-chip bonding to a PCB substrate.

FIG 2 is an overhead view of a portion of a wafer 28 conprised of a chip
21 having I/O pads in a center LOC | ayout The wafer 28 may be conprised of
many such chips. In FIG 2, the chip 212is shown conprising |/O pads 20A,
20B, 20C, etc. As 9 simlarly

i || ustr at esfimniplamly llllutsmat#d) PaRIG & ,shben IV6r padedare sHowmd rpadateguch
as bond pads 22A, 22B, 22C, etg-, by rerouting |eads 25A, 25B, 25C, etc.
FIG 2 al stP JR0k PeRfenflich 3nkend bade 22A) &8 236, o8B, bBEereutingin

accordanc h of the present ‘invention. In the enbodi nent
shown in Et‘é‘é f%}h rIi)sg%d%#" t23B, 23C, etc. connect the bond pads 22A,

22B, 22C, etc., o] 4 4

network T(t:teC b%fs@neit \r/%l@/f)!!'rs\léJ %&J‘%}" Eﬁvgﬁgffﬁe %‘%ﬁzng a1 eys e g%ﬁhggghi p
21 and thez@f hekcchi Py 6BELraBAME) WAkt %B\A@t.ssdEéentT ﬁQQ%éHHred
chips of the wafer for burn-in testing may fabricate on t in a

simlar roivieahtiion st r pAt yhe ambodlmedit | Shdin id. FIG. 2, ! Bnkheehayepipve
net hod of the present invention, the other chips (not shomn) of the wafer

are al so r%@bnfE@Qredtcn acennetartheahond padshezhusztBneszof &be. buso
network for burn-in testing. In this way, wafer |evel burn-in may be
achi eved bindktidual Rys dinese24dns?4R) B% 6tcshi pf &rbypamstiweickby Theng

the bus lines
bus network is formed in the dicing alleys between the chip 21

and the other chips (not shown) of the wafer 28. The re-
configured chipe of the wafer for burn-in testing wmay be
fabricated on the wafer in a similar row/column structure as
shown in FIG. 1.

. In the inventive method of the present inveneion, the other
chips (not shown) of the wafer are also reconfigured in a similar
manner to the bus lines of tlie bus network for burn-in testing.
In this way, wafer level burn-in may be achieved by activating
entire rows/columns of chips in parallel by using the bus lines
243, 24B, 24C, etc., of the bus network. 1In this inventive
method, the number of leads that may be needed for a wafer level
burn-in is drastically reduced by sharing the bus lines 24A, 24B,
24C, etc., among the chips of the wafer. |

In accordance with an embodiment of the present invention,
the total number of wafer 1/0 connections that may be required
to access 300 chips, positioned on a wafer, for burn-in Lesting
may be reduced from 1500 total I/O connections (e.g., the 300
chips with 5 connections per chip required for burﬁ-in testing)

to 170 total I/O connections. The actuval number of total I/0
-
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24A 24B, 24C, etc., of the bus,pejMogdss | N thi sidsavasts ve 18R hotFs2 >4
NURRREY BESSEEN hat nay be nee c}ed for a wafer level burn-inis

- drastically reduced by sharing the bus |lines 24A, 24B, 24C, etc., anobng
the chips of the wafer. I n accordance with an enbodi nent of the
present invention, the total number of wafer 1/0O connections that may be
required to access 300 chips, positionad on a wafer, for burn-in testing
nay be reduced from 1500 total I/O connections (e.g., the 300 chips with 5

connect i onsnpectibng tbayti nayl Yeorrdgwinedn forsburmg)in tatﬂsmmst oidl depend
connections. The actual nunber of total |1/0

10 conne@% Gﬁ'@ ERYL %W@@%&@Pﬁé@?é‘ﬂ%ﬂi ichet €§+P?|g°qu1'}e yefendandn

th t f th hi t h f d_.th mb
of 110 corbhet PHBRET, SR PO A ThRe o ERaCREBC R e THLPRGE BRFR

present %Qwe@ﬁow HE g{i}g ggéélseng?ggg?%glgo% %Ll%.& dg%%ﬁ@?% f%] ée t%%nlgggt ons,

by using nventi ve unused

al | eys betyaatkt hge Chi/Bs. tidhdan b Nted GhE SNt w8 |on
t he | eads 23A 23B, Zé cextxénacand the bus Hqﬁes 24A124B 24C, et %gﬂé may

be fabri cadmictlisrd n&rﬁ@@d@@”ﬁn@boﬁﬁés drigled Qizms;ﬂdﬁeamé}ewtbe@wé@@daheZSA,
25B, 25C, etc., and the bond pads 22A, 22B, 22C, etc. As shown in FIG 2,

in sone caseipsa | ead 23D, connecting a bond pad 22D, to a bus |line 24D,
may bypass a conducting portion on the wafer, such as a bus line 24A In
these cases, i nEulan cembediment |af dibe @ueradr daventhions Ebandendss23BA,

26B, and a top _crossover |ead 27A used to avoid _shorting the bus

line 24A #3Bth23BuseFfne 289, thagP Foi&PF? 28R c34Bs AfEr e®ECShusMR¥ nke

fabricated during the same process that forms the rerouting .leads

. '25A, 25B, 25C, etc., and the bond pads 22A, 22B, 22C, etc. As
shown in FIG. 2, in some cases, a lead 23D, connecting a bond pad
22D, to a bus line 24D, may bypass a conduéting portion on the
wafer, such as a bus line 24A. In these cases, insulator inter-
level connectors, such as connectors 26A, 26B, and a top
croésover lead 27A, may be used to avoid shorting the bus line
24A to the bus line 24D. Additionally, in cases where a bus line
may cross another bus line, =uch as'bus lines 242 and 24E, a
Similar structure may be used, such as insulator inter-level
connectors 26C and 26D and a top crossover lead 27B.' In this
way, the bus line 24A may cross the bus line 24E without maklng.
electrical contact '

In the present invention, the inter-level insulators (e.g-,
connectors 26A and 26B) méy be formed during the rerouting
process on the same level as the photo-imageable polyimide. The
top crossover leads, such as top crossover leads 27A and 27B, may
be formed using the UBM level that is applied to the bond pads

(not shown) during rerouting. In a preferred embodiment, a
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may cross_another bus |ine, suchs.Pussd i nes 24A asmb.@HES a 1SEifi | #§52 °.13/34
stﬁﬁETdF%“ﬁﬁj*%%ﬂhsed, such as insulator inter-level connectors 26C and

- 26D and a top crossover lead 27B. In this way, the bus |line 24A may cross
the bus |ine 24E wi thout making electrical contact. In the present
I nvention, the inter-level insulators (e.g , connectors 26A and 26B) may

be formed during the rerouting process on the sane level as the

phot 0-i mageabl e pol yi mide. The top crossover |eads, such as top, crossover

| eads 27A potefZBal npyobbemfof nealvirsy nexpdued AMddey eortrodie ovegpplimediko

t he bond pads (not shown) during rerouting. In a preferred enbodi nent, a
11 pot ent’i alipizatednky ondyr ngiagpaseep |leath svchode toprexdgayvesr leads

el i m nat ed_by onl usingga toag%ead, such as top crossover |eads. 27A and

27B, in thé’ iEFﬂéZZtPI'e pRewdtringicatinys banaen fde Sbdidi- duheBnths are
d f h " di ced"” th t] . g. . ,Lh Qrti f
ho vaf er BERHEBALE ho CBNPBo e &oTIno ERooheaqUREFy (“ERE=RaD: | SBSSar e
not eft cpppestad 10.q!NerehbBeeanfslOeTalOLR A0 BRLLDOT L SANTRS! Qe
risk. Further, al t%malnpu and out put connections to the bus*I'I'nes are

al so  renpyggovbeN tdhshRNtLY, di €86 tod NRIRILLEe hBE PHFOCHRRIAEY

characteristics of the separated chips are not affected by the inventive
rerouting phecesips and tHerefloare Kbusbtapbye &Xxedftesidn thiskir eFaither,

i nvention shown in FIG 2, eight leads are required for burn-in testing of
the Chip 21l thsrdnput| asd putput naynhectiops rivy the atshdineppeseohlso

chi ps. Nonet hel ess, the nmethod of- connecting the chip |/0O
_ removed when the wafer is diced. Therefore, the AC/DC operating

chargcteristics of the separated chips are not affected by the
inventive rerouting procesé.

In the illuStratife example of the present invention shown
in FIG. 2, eight lga§s aQe requivred for bufn-in testing of the
chip 21. More or less leaés may be required for otﬁer types of

.chips. Nonetheless, the method of COnnectiqg the chip I/O
- connections to the bus lipes for enabling wafer level burn-in
testing may reﬁain the same.

FIG. 3 shows another embodiment of the present invention
whefein a chip 31 has a peripherai layout of I/0 bond pads. 1In
this embodiment, twelve leads are shown connecting the bond pads
to thé'bug lines. Otherxrwise, the prdcesé of connecting tﬁe bond
pads to the bus lines may be performed similarly to the process
described above,,‘In FIG. 3, the leads 33A, 33B, 33C, etc., are
‘'shown connecting I/0 pads; such as I/0 pads 30A; 30B, 30C, etc:,
to bus lings, such ag bus lines 34A, 34B, 34C, etc. ' In FIG..z;
the leads, such as the leads 24A, 24B, 24C, etc., are shown
connecting the bond pads to the bus lines. In one embodiment of

the present invention, the I/0 pads may be used to connect'the

e ——
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connections to the bus |ines fo% L E0aPEiRY waf er | evsds. pama- | ntS'¢dst 1575 fma ) =*
[ erFRpn PSS APEENT FI G ows anot her enbodi nent of the present

- invention wherein a chip 31 has a peripheral layout of I/0O bond pads. In
this enbodi nent, twelve | eads are shown connecting the bond pads to the
bus lines. Otherw se, the process of connecting the bond pads to the bus
lines may be perfornmed simlarly to the g ocess described above. In FIG
3, the leads 33A, 33B, 33C, etc., are shown connecting I/O pads, such as
|/ O pads 3€Hip 308, cH)Guselldnes. t OIbusndtheas embodimeat bushé imasl pédds R4B,
34C, etc. In FIG 2, the |leads, such as the |eads 24A, 24B, 24C, .etc.,
are shown beowsedtingammediotiiepstspt bot the bows | 1imss. | romtiddbedonbatr of
the present jnvention, the I/O pads may be used to connect the

12 chip toe®RedbRent; n@s iy @fiofKEr DafsordnPond hpagsnMayadee naged bsoused -

to connect the chip to the bus.lines still another enbodinent, a mx
of 1/0 padSCBRECH ﬁﬁepgﬁﬁp ﬁﬂ?:§¥ﬁ1¥ﬁ9 8connect the chip to the bus

| i nes. Aty e a ess.. u e levels - of
fabricati on. T% 9@%‘%%%#'8%% %a%gxclé%t%! %ﬁ% sor%a rkt%ﬁ:ege?'le‘e@z& of

a typical Ereubkmaaewﬁess The ggag-éﬁet 'in%ewa&% mwahtm%yba&ear“@&?cf

| evel burn-in testing. A-4E are side cross-sectional views

illustrati aaree lévsls fabrE ctqpueall e¥ebuting projcRiekl 88 PAOEDESScd A wafer
accordance with the present. invention. 1In the first fabrication |evel of

the rerouthay factiisates comtiuctlierel dypan-in desednged on a chip and -
thereafter, is a{gproprl ately patterned. FIG 4A shows a chip 401, that is
part of a pluraFf€g O#ACﬁEpérenS%dthm#SmeItﬂi views illustrating a

first fabrication level of a rerouting process in accordance with
the present invention. In the fiist fabrication level of the
rerouting process, a conductive layer is deposited on a chip and
thereafter, is appropriately patterned. fIG. 4A shows a chip
401, that is part of a plurality of chips (not shown) formed on
a wafer (not shown). For instance, the chip 401 may have a
similar orientation as shown in FIG. 1 for the wafer 100 and the
chip 11A.. The chip 401 has 1/0 pads 400A, 400B in an LOC layout.
As shown, the chip is surrounded by dicing ;lleys 40SA, 409B.
As shown in FIG. 4B, during the first fabrication level of
the rerouting process, aluminum may illustratively be deposited
for forming (i) leads from I/O pads to bond pads, such as leads
405A, 405B; (ii) the bond pads, such as bond pads 4027, 402B;
{iii) leads from bond pads to bus lines, such as leads 4033,
403B; and (iv) the bus lines, such as bus lines 4047, 404B,
404C. Features (i) and (ii), stated above, are standard features
in..rerouting. Features (iii) and (iv), stated above, are
features for facilitating buvn-in testing in accordance with an

embodiment of the present invention.
R —
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a, wafer (not shown). For instance, dhe chip 401 ey ebase alsgPni PR P.18/34
or st aLbwss e’RENhown in FIG 1 1‘0 ?he wafer 100 and the chip 11A The
chip 401 has |1/0O pads 400A, 400B in an LOC | ayout. As shown, the chip is
surrounded by dicing alleys 409A, 409B. ~As shown in FIG 4B, during -
the first fabrication level of the rerouting process, alum num may
illustratively be deposited for formingz(i) |eads from:/O pads to bond
pads, such as |eads 405A, 405B; (ii.) the bond pads, such as bond pads

402A, 402B; (il )FicadsBfrehebendppanta tis bsybolm n@ftesueBadingeadshd@3A,
403B; and (iv) the bus lines, such as bus lines 404A, 404B, 404C. Features
(i) and (idondwttatved Jayerre 410 ,e SHehdeayl fXhiatesivelyr deowanprisedFedt ur es
(tiit) and_(iv), stated above, are features for facilitating burn-in
testing i rmlamighmanceThe t hager akBomaweme cfendsdteded@ing @ efRUtdering

13 In FIG 4B, the chip 401 is shown after coating with a conductive
| ayer 410PHIERSSmPT | FBE r%ﬁl?%l FUpEablayr deree fion B%Pﬁﬁﬁ? Thébhgrer

deposi 11 o Prbesdye mEePafs " MR Q] Foiter rars. PRRIPEcRpithed &t
ray b denpsl it Ny B Of T BALD 18,000k ROBLHEAT Y SudiP B2

I
al so be eposited using a sputtering process or any sulta Ie

deposi t i OMIdPAHRSER usiA§ Shepicterd duski ¥ Azﬁy%théi—okhswn suitable
il Iustratlvéeilry in contact with theh% ?Bads 400A, 400B and extends into

t he di ci ngisppdisiciDOProd€88.  As sﬁbﬁa 4E€hed | cshdwdteisrel hbayext 430epis

wherein the conductive |ayer 410 (e.g., alumnum is coated with a )

phot or esi stl}ugfratively in contact with the I/0 pads 4002, 400B and
extends into the dJ.cing alleys 403%A, 409B.

FIG. 4C illustrates the next step wherein the conductive
layer 410 (e.g., alumi_num) is coated with a photoresist layer
comprised of photoresist portions 415A, 4153, 415C, 415D, The
photor.esist portions are illustratively formed by first coating
the chip 401 with a photoresist layer. Next, the photoresist
layer is exposed through a mask and thereafter developed to form
the photoresist portions. In FIG. 4D, the conductive layer 410
is shown etched, illustrativeiy using a wet etch process,' to
electrically isolate the I/0 pad 400A from the I/0 pad 400B, and
to form electrically isolated bus lines 404B, 404C. Note that .
the bus line 404A is not etched since in the embodiment shown,
it is desgired that the bus line 404A be in electrical contact
with the bond pad .4021!. and the I/0 pad 400A.

In FIG. 4E, the resulting chip 401 is shown after the
photoresist portions 41SA, 415B, 415C, 415D (shown in FIG. 4D)
are stripped. As shown in FIG. 4E, the lead 405A, the bond pad
402A, the bus lead 403A, and the bus 1ine‘404A fo;.'m one

‘continuous conmection between the I/0 pad 400A, the bond pad 402A
-
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corpLise resi st portiong A1pAse15B, 415C, 14sbods-1dhe 1pbot Odirstis 34
;pop’{%r%f]s'q?f%s-%?%st ratively formeld by f‘isrst coating the chip 401 with a

photoresist |ayer. Next, the photoresist layer is exposed through a nmask
and thereafter devel oped to form the photoresist portions. In FIG 4D, the
conductive layer 410 is shown etched, illustratively using a wet etch
process, to electrically isolate the |1//@ pad 400A fromthe 1/0O pad 400B,
and to formelectrically isolated.bus |ines 404B, 404C. Note that the bus
| i ne 404A ard rite dushddnei 4c4a i n THis éypedbfrecdtarsiaddon ist simildesitcedhehat
the bus line 404A be in electrical contact wth the bond pad 402A and the
|/ O pad 400mnection |shoFnGLlnELG ¢ % bhegwgeni tlae chi®h padl 208, stissnledid @544 he
phot oresi st_ porti gns 415A, 415B, _415C,. 415D (shown in FIG 4D) are
stripped. the BABAnPRA PR&, BRe lgad| 23A. 48B4 thRcbBSN41PRA24802AINt RESbUS

| ead 403A and Lhe. OuS Lo A04A 1 9L ane . CoN PGS, SODReSE A istiee”

14 and thg_ ' Thi q%pgg Ll | I m | &y,

connect i onggﬁgéﬁqﬁgé%%ebgﬁx‘é}éyn&?hg&f/ paﬁlrgg%é%hr?'l ea('? nfge%utegt%%g “bond
pad 22A, thE EeAEhEBAraBPfhd ol UeddIne mdd \bel Re@li€regbodi ment of the
present invention, only this form of continuous “connection may be required

for burn-in tesRetgrnizonsesFd. wE, Bbef uydhpadfabos coé | evhrdeRMRIS tERY-hae
required. Returning to FIG 4E, the 1/0 pad 400B is connected to the
bond pad 4b28dt lrasligh02Re thrGugbndhEadIif@atbcd@5Rad lead hgO0SBI| usinatthee
enbodinent, it is desired that the bond pad 402B is connected to the bus _
line 404B &hivagnraties | ket hételerdesired ddasy Ehej Bond @ad &P2B/ds t he
bus Iine 423§£eg€236936@ gybus line 404B through the lead 403B, however,
a crossover is required E:vér the bus line .404C. Consequently,
‘additional fabrication levels are required. This connection is
similar to the connection shown in FIG. 2 between the bond pad
22D and the bus line 24D. For forming this desired connection,
levels two and three of the rerouting process may be used to
connect the bond pad 402B to the-ﬁus line 404B,‘as discuased in
more detail below.
FIGs. SA-S5C illﬁstrar.e the second fabrication level of the
rerouting process. In FIG. 5A, the chip 401 is coated with a
process compatible insulator to form a non-conductive layer 501,
such as a photo-imageable polyimide layer. By the term process
compatible, what is intended is that an insulator be selected
wherein fabrication (e.g., patterning) of the process compatible
insulator does not adversely affect the previous (first) level
of fabrication. The layer 501 covers the leads (e.g., the leads

403A, 405A, etc.), the I/0 pads (e.g., the I/0 pads 400A, 400B,

etc.) and the bus lines (e.g., the bus lines 404A, 404B, etc.).
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addigdonabudapiierat i on | evel s argsr-@gust@d. Thi s capssebi®n | $s:13i Nk PLig/34
the connection shown in FIG 2 between the bond pad 22D and the bus |ine

24D. For formng this desired connection, levels two and three of the
rerouting process nmay be used to connect the bond pad 402B to the-bus |ine
404B, as discussed in nore detail bel ow. FI Gs.:- 5A-5C illustrate the.
second fabrication |evel of the rerouti ng process. In FIG 5A, the chip-

I401 is coated with a process corrpatl bl &5 |nsul ator to form a non- conducti ve
01,

conpati bl &, wh -aimuaﬁhﬁ”’ e Ehar affthdilh & BhOYS" inadkrls BRREMEE

fab

ot adver o ;e F@%ﬁgi%'rﬂﬁ?l&%s 4 P S esiéesf’%p?*%%. ca”?gkéi%ﬂd"zier

501 COVer S Nenkeatisyd:e. go1 Hﬁn&e@&ex“oﬁémcéﬁéfblét Gnbul4berd! faads

(e.qg., the-1/0 pads 400A - 4008, etc.):and the bus lines (e.g.,

l i nes 404/ su€HRy eitil)ized for the layer 501. For instance, thedd are
It should be noted that-although a photo-i-mageabl e polyinmide is

il lustratiakéy atbiozddbdsr @iirposahatiostnsdtsveopohpinidast ehat asay e
| ayer 501, nany ot her processable insulators_may be suitably utilized for
the.l'ayer Woilizedy |ndnanedditiere &eé\zo&ys;éohu%?%%ld B3 ofis another

non- phot osensi ti ve pol, des that tilized. In addition,
benzocycl BXRETE3R ¥‘ gh? aﬁo{&l‘%‘? @aﬁr Gdadisn) Er?ﬁ’%{ﬁlﬁsor’:“t ﬁaP"Hé%““s‘??n | ar
bore {115 el g E S, BERASECRESLLR £o 3l bRy RRN0n 7 e
photo-i mageabl ey popysM 88, | 8YBbreibn BB LAENEHybY! ¥84! 251 ¥El¥racively a
photo-imageable polyimide layer, is patterned illustratively
through a photo mask: so that only selected portions of the
polyimide layer are exposed. In the embodiment shown in FIG. SB,
a negative tone phbto-iinageable polyimide' is .iliustratively. used.
For a r_xegative tone phol:o-i-m;geablé polyimide, the exposed areas
remain after development (e'..g., a polyimide portion S530A shown
in FIG. 5C). 1In an alternate embodiment (not shown), a positive
_tone photo-imageable polyimide may be used in place of the
negative tone photo—il-'nagea.ble polyimide. For a positive tone
photo-imageable'polyi'mide, the exposea areas are removed during
_ developuent. When using a positive tone photo-imageable
polyimide, the photo mask should mask the portions .of the photo-
imageable polyimide that should remain after development (e.g.,
the polyimide portion S530A shown in FIG. 50) .
In FIG. 5C, the photo-imageable polyiinide iayer is developed
and cured to form polyimide -portions 530A, 530B, 530C, 5'30D..
_5363 As discussed above, during development, portions of the
polyimide layer are washed away to form poly:.m.de vias 510A, 510B

and cross over vias S520A, S520B.
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t hr Qugh : @ Rkot-ard@sk so that onl yigseheetwd portionsieds.édres polsiai désIRas.es ss
.are exposed. In the enbodi mrent shown in FIG 5B, a negative tone

phot o-i nageabl e polyimde is illustratively used. For a negative tone
phot o- i mageabl e pol yi mi de, the exposed areas renain after devel opnent
(e.g., a polyimde portion 530A shown in FIG 5C). 1In an alternate

enbodi nent (not shown), a positive toneighoto-imgeabl e polyinm de may be
used in place of the negative tone photo-imgeabl e polyimde. For a
positive tone phetosiiEpestraripely Bhdws the eXpodefhisrbest dre Ieamy &f

during devel opnent. When using a positive tone photo-inmageable
pol yi m de, thke rghotgings progessd immsicadrdapoet with b tembodioent ofrddeabl e
pol yi mi de that should remain after devel epnent (e.g., the polyimde

porti on 53BRSSABANIRYRRIRNS5CRSs typicalyip g YSTOUEHRT PR S Fragthiinder
pal yi m de | ayer i vel oped _and cured o for ol yi i de portians 530A,
BS08. 530 g0 Betal§iEatheh 11 8¥Es < EamEBbeRs G T U R ALY S hs

of the polulide, | Ayet diae'aaled. 8, LabaLd RL YhiBaleV et O 08

and cross Bver-Vias

FIG 6 111 ushaidawsl % oshons, diie r%é‘} r&ﬂ%&ﬁgﬁld&’ Hunfing U ré‘élc&Aészi-”g

process in accofdance w th an enbodi nen present “i nventi on

typical inpasedr 845eMELP! 0CHS SccdFAHRBE! wi Pk Ngh NEiddimeati 88 tRYSresent
conprised of under bunp netallization portions 408A, 408B are used to

prepar e thdnsentden,fian sinddér t bemp bardapaiisa¥dd, pdoLBoforogsubFeaientan
sol der bunping or solder- based assenbly. In accordance wth an enbodi nent
of the presdectrigadnicontacin betveenbiine rond padat40@s Foxd itdre 408C Yiorars
an 404B while bypassing (e.g., not making electrical contact) the
bus line 404C. This type of connection between the Sond pad 402B
and the bus line 404B is similar to the connection shown in FIG.
2 between the bond pad 22D and the bus liné 24D.

While the above described process illusﬁratively sths a
chip having an LOC layout with centrally located 1/0 pads, the
present inventive method may also illustratively be uséd wherein
the I/O pads are in alternate LOC layouts, such as when the I/0
pads are in a peripheral layout.

In general, the inventivg method of the present invention
may be applicable to all chip wafers. In a preferred embodiment
of the present invention, the method is applied wherein rerouting
is part of the typical fabrication process for a chip, such as
when a chip's I/0's are rerouted for flip-chip bonding to a PCB
substrate. The iayﬁut of the I/0 pads (central, perimeter, etc.)
doeé not affect the applicability of the inventive methed

'disclosed herein.
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el ecthd Gk LOBLRARE between the hQad.pakz402B and t hessbiss-1d ne 154064 B ushz lPe1s/34
bypassing (e.g., not nmaking electrical contact) the bus line 404C. This
type of connection between the bond pad 402B and the bus line 404B is
simlar to the connection shown in FIG 2 between the bond pad 22D and the
bus |ine 24D. . Wiile the above described process illustratively shows
a chip having an LOC |l ayout with centraj4y located I/0O pads, the present

i nventive method may also illustratively be used wherein the I/O pads are
i n al ternagentffskenouts, such as when the I/O pads are in a periphera

| ayout . - In general, the inventive nethod of the present invention

may be applicab t chj kN r |

present inventi ‘(I).ﬁ,e ﬁl%énx{at Eggl‘%gfbg{)‘%ﬁ iléld %l%%ligﬁ ?‘ggﬁﬁ?ﬁg niggép'grl{es:)e?ﬁt he
typical fabhweatlioh REPCBESUEEA BoCBEPlaséChndon-gdel A< il cHiOstaalke
rerouted for flip-chip bonding to a PCB substrate. The layout of the 1/0
pads (cent bakn-pertestiong. eAcprefebssi mabodfiihent ¢ihealepphesabt| ityeraficdnhe

i nventive nmethod disclosed herein. - .
17 CONCLUBRRESs use ghethaf gersusfiogbwpedativost iwhgchetmaitd be wsedprissent

I nvention may be used to rgplace known- good-di e _and chip scale burn-in
testing. ATBPELERELRIcHRR I RMAdT ome FhdPeFCERGRNt FRMCOMEEs thee GHA he

o o o8 o it etttk 8%, PRr3Eh bRRes RG0! PR AL | ObddindiEb L &
this embodigent, thee APH" QMU orsCofhiCQNERLH O LN neNiPo(Eofnecd ihd / ©

connections .
that may be required for burn-in testing) may be rerouted to the

chip dicing aileys to connect to a bus network that runs the

"length of the wafer. In this way, to facilitate bufn-in festing,
the bus network may address in parallel all the required chip I/0
connections éf each chip on a wafer.

The inventive method of the present invention wmay not
.require additional fabrication processes by utilizing a rerouting
pfocess that may be a part of a typical I/O pad redistribution
and/or enlargement process. Therefore, the method of the present
invention does not significantly affect the production cost of
the chip. This makes the novel method of the present invention
an adttractive option for implementing wafer level buxrn-in
testing. In addition, since the bus lines used for burn-in
testing are removed when the chip is diced (e.g., removed from
the wafer), the AC/DC operating characteristics of the <hips are
not affected. -

The invention is described above with reference to preferred
embodiments; It will be apparent to those skilled in the art
that numerous alternative embodiments may be devised without

departing from the spirit and scope of the invention which is
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t hatgRY mhees GaMhred for burn-insiesid Bgds My be reisssiestiéo timis chigsz P.20/34
dicing alleys to connect to a bus network that runs the Iength of the

wafer. In this way, to facilitate burn-in testing, the bus network nmay
address in parallel all the required chip I/O connections of each chip on
a wafer. The inventive nmethod of the present invention may not
require additional fabrication processesqpy utilizing a rerouting process
that may be a part of a typical 1/0 pad redistribution and/or enlargenent
process. TiaRifaheide by heneet fded h@1REREENt ThEVYHdfAFrdde Sefddiment s
significantly affect the production cost of the chip. This nakes the novel
met hod of tdemgrideehtadovesnieren intendetr aet bgeibphsonat Dve i vl @ iwdre
wafer level burn-in testing. |In addition, since the bus |lines used for
burn-in testt igteandederovddmihenhe hecope poff Sl egbefrdeg. clrdmsved from

. the wafer), the AC/ DC operating characteristics of the chips are not

af fect ed. The invention is described above with reference to
preferred enbodi ments. It will be apparent to those skil.led in the art

t hat nunmerous alternative enbodi mrents may be devi sed w t hout departing
fromthe spirit and scope of the invention which is

18 def ined by the appended cl ai ns. The preferred enbodi nents descri bed
above were intended to be illustrative only and were not intended to limt
the scope of the appended clains.

AT
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CLAIM5S W claim 1.. A nmethod of| facilitating wafer level burn-in testing
during a rerouti Iwullmmwmumwl ng the steps ofy providing a uafer 1
conprised of a p , ~each chi p conprji- si NnBEPDACEDRSHEBISpUt SG
connections for blrnfin té%tfng; : fabiécating g ‘net wor K; qu 1
fabricating | eads connecting said i nput and outputi%éﬁﬁ@%ﬁﬂ&ﬁ?ﬁﬁ eggie O RIS e
of said plurality of chips to said buzgwr K. : ﬁ’ﬂgs)rretma?%'f""(ilt%??ﬁed ---------- :
1, further conprising fabricating said reads duri rdIPPVneEs: Ragedri-ng to paged ..........
rerouting Leads and bond pads. 3. The nethod of|[3I&bstract  fipegetor..... to'paged ... -
conpri si ng faly F&gYing sai d- bus network during the=processforhrrg— . e
rerouting Eﬁadskﬁngepﬂgg Qﬁgsfacilitating_ wafer level burn-in testing

compriéing the steps of:
providing a wafer comprigsed of a plurality of chips, each
chip comprising input and output connections for burn-in testing;
fabricating a. bus network; and .
fabrica—.tiné leads conne;:ting- said s.nput and output

connections of each chip of said plurality of chips to said bus

network.

2. The method of Claim 1, further comprising fabricating said

leads during a rerouting process.

3. The method of Claim 2, further comprising fabri&:ating said

bus network during said rerouting process.

4. The wmethod of Claim 2, wherein said input and output
connections are  located peripherally on each chip of said
plurality of chips, said method further compris:i..ng the steps of:

selecting said input and ocutput connections to be input and
output pads; and

selecting said rerouting process to be rerouting said input

and output pads to bond pads.

5. The method of Claim 4, further comprising the step of

selecting said bond pads to be finished with an under bump

metallization layer.
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4. }:R'I;qhgm%ggg 9f O aim2, whergigi-gakékd Nput and estispest-16 ONNEV LS ONBSIAIRS 22734
| o8t ed peripherally on each chip of said plurality of chips, said nethod

‘further conprising the steps of: sel ecting said i nput and out put
connections to ; t pads; and selecting said rerouting
process to be riﬂmnmuglﬂummt and output pads to bond pads. - 5. The
met hod of C ai m 4, furthet conprising the step of selecting said bond pads
to be finished with an under bunp netallization |ayer.

REPLACEVEN]. SHEfRle method of Claim 2, wherein said input2@Gnd Goutphe i
met hod of Claim1l, wherein said input and output connections are |ocated
central | y comeakicms efeplocatedicergivaldlyl op etchbhthip ohistiderhugalityher

conprising the steps of: sel ecting said, input and output_connections
to be bonPhHathiPanfaid method furshex gorRFLEindgtPR RERE ( 'be rerouting

id bond pads taq i t d.out put ds. 7. Th t hod af im 6,
Fur thor | conpr | TS PRRAOIRERK oBR Riceuf FUiRFIanS T8 B O AR wi

an under b&ﬁ metal | i zation | ayer. 8. The nethod of Aaim1l, further
conpri sing e steps of: sel ecting said bus network to be conprised of
bus Ti nes; SELAGH $0RC Aboffi ly! $A05e0 YRS Sty B84aMpghal N
said step of se?ectl ng sai d one of sai eads to bypass a busS line further
conpri ses pi@sSt&ptn@lt and odtpud @AldsNg a bottom | ayer; - fabricating
inter-level insulator connectors during the rerouting process on a sane

| evel as a photo-imgeabl e 'pol yi m de; and fabricating a top |ayer,

wherein said bottomand top |ayers are in electrical contact through said

i nter-|evel.insThat methodneef ofdaim &, Turther hcemprigiagmtdie fskemeprt

conprising the step of . . o . -
selecting said bond pads to be finished with an under bump

metallization layer.

8. The met@od of Claim 2, further compriéing the. steps of:
selecting said bus network to be comprised of bus lines;
selecting one of said leads to bypass a bus line, wherein-

said step of selecting.said one of said leads to bypass 2 bus

line further comprises the steps of:
fabricating a bottom layer;
fabricating inter-level insulator connectors; and
fabricating a top layer, wherein said bottom and top layers
are in electrical contact through said inter-level insulator

connectors.

9. The wmethod of Claim 8, further comprising ‘the step of

gelecting said bét.;om layer to be comprised of aluminum.
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sel,.%,pl RAox&ai “hrRet t om | ayer to bes cenpsssed of al unPPrRiAE-16  1S:11S  #S32 P.23/34
21 The nmethod of Clalm-8—further conprising the step of selecting
sai d top | ayer to include a t rossover | ead, the top crossover |ead
formed from an mum Bj“ zation |ayer. 11. The method of Caim7,
further conprls selecting said wafer to be further
conprised of chip d|C|ng aIIeys and a1 Ppositioning said top |ayer of
each of said leads to be within said chip dicing alleys. 12. The met hod
of C ai m 23pwhettRen rfeiHbSt 6P @Lafiabra catupgheLadniptisiag cther sgep 0Fe

- steps of: fabricating a rerouting |lead for the wafer; - fabricating
a process eelpatihge saixdil abpr layet; to bef doxmest | igomn amdendeénnmbump
metal | i zation |ayer for the wafer and for connecting said reroutlng |l ead to
a first bumestliiggchen hayeork, wherein said insulator |evel is positioned
such that said rerouting | ead bypasses a second bus of said bus network

W t hout said rerouting Iead naking el ectrical contact with said second bus.

neulator Pavel 108 BRCHORCPS: | 1y ofBre, Sk iR her SEBR 08,7 ¢
further conpri S'sQQ Epén, E?léveqaﬁre%g Bg £aLdh, 'a’du@% =d) ?Zcﬁi’%b cgirng

pHot o- i mageabl e po yim The net

conpri si ng giheyat;eanaf sel-ecting said insulator level to be a
benzocyclobutene (BCB) |evel.

REPLACEMENT SHEpbsitioning said top layer of each of said leads to be

within said chip dicing alleys.

12. The method of Claim 2, wherein said step of fabricalting
leads further comprises the steps of:

fabricating a rerouting lead;

fabricating a process compatible insulator level;

fabricating an uﬁder bump metallization layer connecting
said rerouting lead to a firet bus of said bus network, wherein
said insulator level is positiconed such that said rerouting lead
bypasses a second bus of said bus network without said rexouting

ledd making electrical contact with said second bus.

13. The method of Claim 12, further comprising the step of

selecting said insulator level to be a polyimide level.

14. The method of Claim 13, further comprising the'step of
selecting said polyimide level to be a photo-imageable polyimide

level.
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22" 8. iRt Regqof fabricatingsgs waf eésd hat faci | ibset.es-18af ers:hievekssz P.24/34
.burn In testing, said wafer having a plurality of chips forned thereon
havi ng i nput and output connections, said nmethod conprising the steps of:

depositing a co r said plurality of chips including at
| east one of sai Hm Hmltut t connections for each one of said
plurality of chips; ¢ L #orking a bus ljne in electrical contact with said

conductive layer, said bus line being sUitably positioned to receive a
connecti om4or e NmeBnb@SIIMNKLANR 12, rOReRRYN ddiRxSkeRgOfthel dHENIoR bus
line is perforned during a pad redi stribution process and requires

no additi osa@leéabngcatidnipsaresseslevel 1td. beTlae bemizdegcbbbttanar 18CB)

further conprising the steps of: - sel ecting said conductive |layer to
extend intbewelicing alley beyond said plurality of chips; and
selecting said bus line to be formed in said dicing alley. .18. The

nmet hod of CIain116' wherein said conductive layer is a first conductive
I : [ t b I t LS t f:
depos 1 ot i Aot ehach & EfrEenfina, S GRAtE: T JORLIGRIbTe AR WaPEl
d t t I t | d
mput aIS%&f%ﬁIQE%ﬁ%SQII#Sn%X 3 %ﬁ% R e L

el ectri cal tgopLaat Hé%ﬂnéahﬂuﬂﬂ§ € output conmnections, said method.
23 and is insul at.ed fronlelectrlca contact with said conducting portion.

comprising the steps of: :
depositing a conductive layer over said plurality of chips -
including at least one of said input and output connections for
each one of said plurality of chips;
forming a bus '1ine in electrical contact .with said

conductive layex, said bus line being suitably positioned to

receive a connection for burn-in testing.

17. The method of Claim 16, further comprising the éteps of:
selecting said conductive layer to extend into a dicing
alley beyond said plurality of chips; and

selecting said bus line to be formed in said dicing alley.

18. The method of Claim 16, wherein said conductive layer is a
first conductive layer, said method of forming a bus line further
comprising the steps of:

depositing an insulating layer over a conducting portion of
said wafer;

depositing a second conductive laYer.such that said at least
one of said input and output connections for each one of said

plurality of chips is in electrical contact with said bus line
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The ff Caim 18, V\,hg{seggy s@id depositi Rgss,eé-18ai dis:iaSuks2 MRS/ 34
IaFE?‘fUﬁﬁ r conprlses t he steps of: selecting said insulating | ayer

'to be a photo-i mageabl e polyim de; exposing a portion of said

phot o-i mageabl e . ﬂ id conducting portion of said wafer

t hrough. a photo mllml “Iﬂnmumﬁl ng sai d photo-i nageabl e pol yi-ni de; and
curing said photo-'i migeabl® pol yi mide. 53 20. The method of d aim 19,
further conprising the step of selecting said photo-inageabl e honLnide to
be a negatjng€ ienénsplhyedi ¢tom elbctihealieichadaect @Withmshid fasndwer ing
conprising the step of selecting said photo-inageable polyinmde to be a
positive tpmetigml yi m de. 22. The method of O aim 18, further conprising
the step-of selecting said insulator |ayer to be a benzocycl obutene (BCB)

| ayer. 23. The nethod of Clain116 mherein'said conductive layer.is a
first conduct| d sai Ine jis rst.o lural ity of
bus |i nes, %ald % hBa % @1¥ﬁ$ Yh?ﬁ?*?w?ﬁ%? dg Bﬂﬁ?ﬁ%?% ofh&3dfeps

82: deb%%?%?%bn%ﬂ erl%ﬁrHﬁfﬁzf?ﬁprgggpnggggg% §E§E of said. plurality
of bus lines poééié&ﬂﬁggbQE@ﬂe&ﬁ§@r§t3h§sﬁdyH%c%osﬂéda photo-imageable
polylmlde,
exposxng a portlon of said photo-imageable polylmlde over
said conducting poxtion of said wafer through.a photo mask;

&éveloping said photoiimageable polyimide; and

curing said‘photo-imageable polyimiae.

20. The method of Claim 19, further comprising the step of
selecting sald photo-imageable polyimide to be a negative tone

polyimide.

21. The method of Claim 19, further comprising .thé step of
selecting said phota-imageable polyimide to be a positive tone

polyimide.

22. The method of Claim 18, further comprising the step of

selecting said insulator layer to be a benzocyclobutene (BCB) *

layer.

23. The method of Claim 16, wherein said conductive layer is a
first conductive layer and said bus line is a first one of a
pluralicty of bus.lines, said method of forming a bus line further

comprising the steps of:
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plurality of lines and sai d;,at-4.eask one of sajslsidepid ang:isoutysEs P.26/34
,COH'I;*F@‘Cf'IqLOHS; PeERT depositing a-second conductive |ayer such that said at

| east one of said input and output connections is in electrical contact
with said fi rStJﬂlﬂlﬁmi Hu"l]mgllty of bus lines and is insulated from
el-ectrical cont ackEIRE Itk E8R nd one of said plurality of bus I|ines.
24. The nethod of Caim2s, Furt her conmpli sing the step of selecting said
second conductive |ayer to be an under bunp netallization (UBM | ayer.

- 25.  The net hodiepoddwing ldn ingdlariepipijed ngrdhen séefomd omel €€t bapat he
fabrication nmethod to be a portion of a rerouting process. 26. The

met hod of phwiahity, ofubukelinespositignedebetepenfsabd|Hotsihgneadfl said
conductive layer to be an al um num | ayer. 27. The nethod of C aim 16,
further camprrstieyy t9e Buepligtes st aldy atalleagspenet phgsafidsanput and
conductive layer to be g sputtering deposition process. 28. The net hod
of d ai m 19 FEREE PSPt hod of forming a bus line further conprises
the steps of:

portion of sai (ESTHSPR,E PSSR GRARUPBITR e such Ehde safflt Male

one of said input and output connections is in electrical contact

with said first one of said plurality of bus lines and is
insulated from electrical contact with said second one of said

plurality of bus lines.

24. The method of Claim 23, further comprising the step of
selecting 'said second conductive layer to be an under bump

metallization (UBM) layer.

25. The wmethod of Claim 16, -further comprising the step of
selecting the fabrication method to be a portion of a rerouting

process.

26. The method of Claim 16, further comprising the step of

selecting said conductive layer to be an aluminum layer.

27. The method of Claim 16, further comprising the step of
selecting said depositing of said conductive layer to be a

sputtering deposition process.

28. The method of Claim 16, whexein said method of forming a bus

line further combrises the steps of:
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bus line with a photoresist |aygg d enovi ng a iped.beas of isaed #s32 P.27/34
coRGUt RSP &TEF that is not coated wih said phot oresi st | ayer; and

" stripping saikd photoresist Iayer. 29. The nmethod of C aim 28, wherein

sai d net hod of 0 i g@n of sai d conductive |ayer conprises the
steps of: mﬂm““mumﬂyﬁm“ﬂorem st 'l ayer; exposing a portion of
sai d photoresist «[ agerLuss ng a* photorespst nmask, said exposed portion
bei ng positioned over said portion of said conductive |ayer that forns
said bus line; coatingewepmytiitn ofi daddpesadupnitveobapérsthalt photmy esd ist

| ayer; and stripping a portion of said photoresist |ayer that is not
exposed. bugolinghwipbtaophotox®sish Asyetirt her conprising the step of

sel ecting said renoving of said portion of said conductive layer to be a
wet etch proces¥emoving a portion of said conductive layer that is not

coated with said photoresist layer; and

stripping said.photoresist layer.

29. The.method of Claim 28, wherein said method of coating a
portion of said conductive layer comprises the steps of:
depositing a photoresist layer; |
exposing a portion of said photoresist layer using a
photoresist mask, said exposed portion being positioned over said
portion of said conductive layer that forms said bus line;
developing said exposed portion of saﬁd photoresist layer;
and |
stripping_a'po;tion of said photoresist layer that is not

exposed.

30. The method of Claim 28, further comprising the step of

selecting said removing of said portion of said conductive layer

to be a wet etch process.
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