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WD 2005/ 088715 PCT/ US2005/ 005671 SYSTEM AND METHCD

PERTAI Nl NG TO SEM CONDUCTOR DIES FIELD 5 [0001] The
w@e@soess71awiting relates to the field of i ntegpPet/@82005/005671

circuitry. More particularly, enbodi ments of the

present witing provide a device and nethod for

a - ; i ,
SO PIENC AN MET O PR ARING 70 SEPICOIDIRTOR RIFS,
sem conductor die internal signal access system and
met hod. 10 BACKGROUND [ 0002] An inportant conponent of
integrated circuitry design and manufacturing is the

FIELPSting and troubl eshooting of an integrated circuit.
Typically testing involves attenpts to anal yze
internal, electrical signals. The analysis of the 15
signals may be used to inspect circuit performance or
to performfailure analysis of the integrated |

[000d] r cui t Theq@esht Omitihgselatss th thetjelst efdntegratsid greuitry. More
i ncludes an active region (e.g., transistors)

: partfiaﬁﬁﬂg?érﬁgogﬁn&tﬁ WP Hid pEBent WriBAGIproVidY a debReagid method for

regiron resides close to. 20 the top surface of the

integrated cjrcuit. Traditjonal .att ts,lo-access. .
accessiggATsinternal slgctiical é}%f}aif’ 9 P%H%Ca’f@l%r%ﬁ i“ileof'fhé%"”ﬁ“ﬂg discloses
i nvol ve use of a Focused lon Beam (FIB) directly from
a flipebip s@mizontoetor nlie grtatred signatadcess systepeaskinethadie
signal s. However, WD 2005/088715 PCT/ US2005/ 005671
conventional attenpts at utilizing FIB approaches for
flip chips present significant difficulties.

BACKGROUND

[0002] An important component of integrated circuitry design and

manufacturing is the testing and goubleéhooﬁng of an integrated circuit. Typically

testing involves a’ctemf»’;s to analyze internal, electrical signals. The analysis of the
signals may be used to inspect circuit performance or to perform failure analysis of

the integrated c1rcu1t

[0003] = One class of integrated circuits includes an active region (e.g.,
transistors) fa\b;icated in a substrate. In particular, the active region resides close to
the top surface F‘of' the integrated circuit. Traditional attempts to access signals. .
internal to an jiﬁtegrated circuit often involve use of a Focused Ion Beam (FIB)

directly from the top of the integrated circuit for accessing the signals. However,
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[0004] Aflip chipis an integrated circuit in which

the active area of the 5 chip is "flipped over"” facing
waelowsmss7ds | nstead of facing up and bonded to PEEUS2005/005671

package |l eads with wires fromthe outside edges of the
3 o e TS P bESaQieRapP iy e phfyef¥bfmificant
difgopgigthrough metal bunps of sol der. These bunps are

o Ped onto the package substrate or the circuit

board itself and underfilled wth epoxy. The flip 10

chip allows for a |l arge nunber of interconnects wth

shorter distances than wire, which greatly reduces
[0004Huct andefli GhiRhis drointéghaped birpuiténiveleishithe hstive area of the

inherently difficult to inspect circuit performance
chi isaﬂ?péaeo@’&"%&n E\HhvaQr Théehy s fgéiﬁgg% %rkdgb%tf(ged to the

ccess'to the top 6f 15 the die. The top

i nted.Lo_t.he package substrate h {hat, t he
pacfael e SR S ROS R RIE' (iR 2 S it g gt the
fromthe top, Attenpts to gccess.the active region of
actf‘f?eaqeﬁiog thaithp gbip sen b used | fpr yersrueghon Hehighds txpigelly

die substrate is difficult. Typically, the die
doge Mstoughaniesaldiumps iof aokdey. {Thies& bunipmaretsoblexed ionto the
region of the .integrated circuit. For exanple, a die

paskilpptdidbia@yr fe dPuitbonalebelf antdgmderflledhivitie epbxy. The flip
active region may be closer to 10 gm To probe a li'ne

ti . : . : .
P 514 gt Sl Rt LG Bt th v
DL Li through.the die substrate requires a
W}g%ﬁfefa?%aﬁ% Wea%é%‘tl&?nﬁ%unt of effort,-due to the
thi ckness of the die substrate. Furthernore, since a

FIB process is typically very 2 WO 2005/ 088715
PCT/ US2005/ 005671

[[0005] For flip chip devices it is inherently difficult to inspect circuit

performance or analyze on-die signals for failure due to limited access to the top of
the die. The top of the die is mounted to the package substrate such that the active
region of the flip chip device is inaccessible from the top. Attempts to access the

active region of the flip chip device by drilling through the underside die substrate

is difficult. Typically, the die substrate is significantly thicker than the active region -

of the integrated circuit. For example, a die substrate may be 700 micrometers (m),

while an active region may be closer to 10 um. To probe a line of the active region of
a flip chip, the FIB must drill a sizeable hole through the die substrate. Drilling
through the die substrate requires a significantly greater amount of effort, due to the
thickness of the die substrate. Furthermore, since a FIB process‘ is typically very

2



expensive to run, drilling through the underside die
substrate is also usually very costly. Moreover, the
wo-b@®508%b® poi nt nmust be placed very accur at el pCT/US®0$/a05671

..t hickness {pf e die.subsirate.. 5 SUWARY This
e’%‘ﬂ‘}ﬁ&‘%‘@c Apdling gﬁ’éﬂé’ﬁ}t@‘e&lﬁ‘tﬁ{%%fiﬁ Se Fé?stfﬁ:ts\;q; dlsagisually very
access to a signal of a flip chip sem conductor die.
gtljo Moteo Ve the HIRinroke peimtoonstiod plced vefpatauratdlpsdue to the
probe point. The hole is backfilled with a conductive '
thickress af the diketibstiaad.l y coupling the test probe point
to a signal redistribution [ayer. A *conductive bunp
of the signal redistribution |ayer is electrically.
coupled to a conductive contact of a package
substrate. An external access point of the package
substrate is electrically coupléd to the conductive
contact, such that 15 signals of the flip chip
Emmuctor die are accessible for neasurenment at
Stg e external access point. 3 WO 2005/088715
PCT/ US2005/ 005671 [0006] A device and nethod for
accessing internal signals of a flip chip device are
presented. In one enbodi ment, the present invention
pr ovThissweitibg skistlosssdiidévice dhé rhethdd fol pibiidlies abeedk € a
that includes a test signal redistribution |[|ayer

o AR RSB BIHE P Ry BRAEL BT o i
tot a tetstl:1 Srosbieglg]c?ilﬁ. R%Lh’e h%rlled isaba%i?iﬂggtuifi\’éﬁ atc%%tduz’icigg ?xllaterial,
electrically coupling the test probe point to a signal redistribution layer. A
-conpductive bump of the signal redistribution layér is electrically coupled-to a
conductive contact of a package substrate. An external access point of the
package substrate is electrically coupled to the conductive contact, such that

signals of the flip chip semiconductor die are accessible for measurement at the

- external access point.
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bunp for transmtting the signals off of the

sem conductor die. The test probe point is accessible
wygoodosd7hii ng a hole into the sem conduct or di ePCT/NSIN®005671

10 enbodi nent, the test probe point is accessible by

focused ion beamdrilling and conductive materi al

backfill. The conductive material backfill is

electrically coupled to the signal RDL. [0007] In one

enbodi nent, conductive traces are disposed in the

signal 15 RDL such that nmultiple test signals are :
[OQQSbs‘si bl & device asd methat] foartcassireg #temabisipnals of a flip chip
conmponent configuration granularity. In one exenplary

dévipt arepicsthied. Thone@RBYaIrh¥ 8, H!i@gﬁéseﬁ% ﬁﬁé&&%&? k&viles a
spiral pattern with conductive fingers |ocate R

! . hat.dri l ] isng..and. conductive materi N
SR phUARSy SIS TR b 1 AR bR e sl refsrtbution
var yi degrees of signagl's_between conponents of the
laygr SIP) Brckadert Ruabe RUDbET acsewiag signsds ibhe samigonductor
invention provides a sem conductor device including a
digzewcalye elastrical goupling todhrsigred R, dreda condnatise oestaignal
~external 4 WD 2005/088715 PCT/'US2005/ 005671 access

bupiprfor andsmitsie tendgnileofth Sieasniigoh@attRdIRe TRHRItBItHrobe
accessi ble by the external access point, wherein the

pSIRRICARELLHIEH Q:ir?ﬂir%f hesd #k& @illr% :{ erﬁ?&b’ﬂcﬁf&&oglfeh qn one

package substrate. one exenpl ary inplenentation,

a bstrate . includes a.figst syrface with .
erp AP RRFCHE B ik I PRI 1 F el il ERot gfting and
tacts f | ectr i I | i i t.h duct i
c s g%sﬁnqtgéaﬁ&%igﬁi, 81%@ é«pr? gcptixlren%a\icmerial lgza%rllfilljlcisle\llgctrically

coupled to the signal RDL.

[0007] In one erﬁbodiment, conductive traces are disposed in the signal
RDL such that multiple test signals are accessible for testing at various electronic

component configuration granularity. In one exemplary implementation the

-conductive traces are routed in a spiral pattern with conductive fingers located in

. positions such that drilling and conductive material backfill to lower components

provides access to varying degrees of signals between components of the

semiconductor die.

[0008] In one embodiment, the invention provides a semiconductor device

including a package substrate for communicating test signals on an external

4
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di e, including a conductive test signal bunp, and a
trace for electrically coupling the conductive test

W@ 2@sags7binp to the conductive contacts to theP@RUSINRDIS671
access point. 10 [0009] In another enbodi nent, the

i nventi,on jncludes ,a sem.conductor test process. A
acihgs PRY LT PORICORAYREH dig 1A ving; st PHNE Rt e agseapble by the
point in a sem conductor die is determned. In one )
extermaldicresstpoinhevimrelrethesienticopduetoe die ised¢dtyicaymbapled to the
to a particular signal trace in the sem conductor die. :
padkepel stibstratd. i qricobenpsiant ithplaaeeEtion, thefpddidagsiibaaate
of the sem conductor die. The hole is 15 backfil| ed
o . ol . L. .
R R b L e R
t.he ckfilli are.perfornmed usj.ng,a Fl 0010] A
contgader Firstioaly SguBs wRhEoTHRHES PRrye @ seaigpnductor
_the 20 sem conductor die'is coupled to a conductive
dieg gglading a enduetitednst signglduamg; and pdrasadruglectrically coupling

substrate, wherein the conductive test signal bunp is

. thestcartudtivel teyt sigmal puadp tothehesdgriale ddBtactd asthebgaahd access

are neasured at an external access point of the
poﬁﬂpkage substrate. In one enbodi nent, the test signal
is an internal 5 WD 2005/088715 PCT/ US2005/ 005671
sem conductor die signal while the sem conductor die
is operating. In one enbodinent, the neasuring is

[OOBSI For m??.n %oﬁ-i’letr %n”?éd urlterelgtth%qll{\ir Iﬂ%‘x{ inc?udes a semiconductor
test process. A boring location aligned to a signal RDL and a probe point in a
semiconductor die is determined. In one embodiment, the probe point is
electrically coupled to a particular signal trace in the semiconductor die. A hole
to the probe point is bored in a first surface of the semiconductor die. The hole is
backfilled with conductive material to couple the signal RDL and the probe
point. In one embodiment, the boring and the backfilling are performed using a

FIB.

[0010] | A conductive test signal bump on the first surface of the
semiconductor die is coupled to a conductive component of a second surface of
the package substrate, wherein the conductive test signal bump is electrically
coupled to the signal RDL. Test signals are measured at an external access point

of the package substrate. In one embodiment, the test signal is an internal

5



WD 2005/ 088715 PCT/ US2005/ 005671 BRI EF DESCRI PTI ON OF

THE DRAW NGS [ 0011] The acconpanyi ng draw ngs, which
w@e@siossoos porated in and forma part of this PCT/US2005/005671

specification, illustrate enbodi nents of the invention

and, together 5 with the description, serve to explain
sentitindurdtoicdielsignadwhilethenearicooductrredieds appraging. In one

referred to in this description should be understood
eml?@dﬁ%ntb@ﬂeﬁ'ﬂeasﬁiﬁ‘%iggst perfeaiee] by aepdmitic $gzeghipmehy.

not ed [0012] FI E"1A is a cross-sectional view of a

sem conductor die 10 including a test signa

redi stribution layer (RDL) trace, in accordance with

an enbodi nent of the present invention. [0013] FI GURE

113 is a cross-sectional view of a sem conductor die

i ncl udi ng conductive backfill, in accordance with an

enbodi ment of the present 15 invention. [0014] FI GURE

1Cis a blown-up cross-sectional view of a

sem conductor die including conductive backfill, in

accordance with an enbodi nent of the present

invention. 20 [0015] FIGURE 2A is a cross-sectiona

vi ew of a sem conductor package substrate including

an external access point, in accordance with an

enbodi nent of the present invention. 7.
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WO 2005/ 088715 PCT/ US2005/ 005671 [0016] FIGURE 2B is

a cross-sectional view of a flip chip sem conductor*
waelenws088715 n accordance with an enbodi nent of tPET/US2005/005671

present invention. 5 [0017] FIGURE 3Ais a top view of

an_exe Iarf/(‘gsi %ﬁjr]al RDL of a seniconductor device, in
BREES N G TERIBAWENGSf t he present

invention. [0018] FIGURE 3B is an expanded top view of
a portion of the exenplary 10 signal RDL of a
sem conduct or device, in accordance with an enbodi nent

[o®f1]t he H&t%%@bmﬂ%éiﬁﬁ @f&wiﬁ%@ﬂv@hicﬁ'a]%ﬁ%oé‘pig%%g:iﬂrﬁnd forﬁ1 a

vi ew of a conduc ace yer 1 ncludin

ohe. poi nt,. of. a 1 conduct gr di.e, .i.n .accordance, with
palf SR RtigR, TREHSEPaRimet S p ik AR po0st, Tosdther
FIGURE 5 is a flowchart illustrating a sem conductor
with e defcripiionpsevede explaimtheopianeipleswi the Hnwventiudi Feat
of the present invention. 20 [0021] FIGURE 6 is a flow
dretvangs defdmed tairi this deseiptivorshocddbe tedersppod @ssot biein
accordance with an enbodi nent of the present '

drbW¥eBseae exBeBY 3005 QBR7&eRCT/ US2005/ 005671 [ 0022]
FIGURE 7 is a bl ock diagram of one enbodi nent of a

conmputer system upon whi ch enbodi nents of the present
i nvention can be inplenented. 9

[0012] FIGURE 1A is a cross-sectional view of a semiconductor die
including a test signal redistribution layer (RDL) trace, in accordance with an

embodiment of the presenf invention.

[0013] FIGURE 1B is a cross-sectional view of a semiconductor die
including conductive backfill, in accordance with an embodiment of the present

invention.

[0014] FIGURE 1C is a blown-up cross-sectional view of a semiconductor
die including conductive backfill, in accordance with an embodiment of the

present invention.

[0015] FIGURE 2A is a cross-sectional view of a serniconductor package
substrate including an external access point, in accordance with an embodiment

of the present invention.
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WO 2005/ 088715 PCT/ US2005/ 005671 DETAI LED DESCRI PTI ON
[0022] Reference will now be nmade in detail to the
wo aososs1enbodi nents of the invention, exanplB&T/0E2005/005671
which are illustrated in the acconpanyi ng draw ngs. 5
While the invention will be described in conjunction
with the various enbodinments, it will be understood
that they are not intended to limt the invention to
[00Tdse eMBGURMEZE s a Gossisectimnd viaw of aflipi dnip rﬁemmonductor'
i ntended to cover alternatives, nodifications and
deRAkH, URARBESan Ry IER a RN NS itk lé@ﬁ‘?e %&-és@hﬂ i A EE T 1
and scope of -.the invention as defined by the appended
clainms. Furthernore, in the followng 10 detail ed
description of the present invention, numerous
cific details are set forth in order to provide a
[OQfY r ough B3 Adsin fQp yiew b ap exemplatysighal BPL of a
However, it w Il be obvious to one of ordinary skill
sefmricarivhichor detice, i hecqrdenentvithrreeinbodimant bfthe present
practiced w thout these specific details. In other
invasti@nces, wel | - known net hods, procedures,
conponents, and circuits have not been described in
detail so as not to 15 unnecessarily obscure aspects
.of the present invention. [0023] It is appreciated

t the 2 L nvention, can be i ted

[O@@ i ety gffb SR gquq.deéﬁ@pe\gg r?aar?or ion of thé exemplary

|nplenentat|on the present invention can be utilized
signal RIJe efa pergicongustar davage, supesordance witharyeptbodiment of the

graphi cs 20 applications including video ganes. For
presantpheentiome present invention can be wutilized in a

chip set inplenmenting graphics rendering processes of

a gane console, personal conputer, personal digita

assi stant, cell phone or any nunber ‘

[0019] FIGURE 4 is a top view of a conductive trace layer including a test

probe point of a semiconductor die, in accordance with an embodiment of the

present invention.

[0020] FIGURE 5 is a flow chart illustrating a semiconductor fabrication

process, in accordance with an embodiment of the present invention.

[0021] FIGURE 6 is a flow chart illustrating a semiconductor test process,

in accordance with an embodiment of the present invention.



of platfornms for inplenmenting a video gane. It is also
appreci ated that 10 WD 2005/ 088715 PCT/ US2005/ 005671
WO edosesTees t o vi deo gane application i npl enenp@t/usmm®s/005671
are exenpl ary and the present invention i s not
imted to these inplenmentations. 4], Fi ure 1A is
[OO%Z]M oss- S¥eVidivais a/blogk diagsam elome s ]’t’f?‘i Pé@, comppuiger
accordance with an enbodi nent of the present
systementdrowhiGeemboditnenisrof dhepreséfit invehtintesanibe implemented.
substrate 100, upon which active region 104 is forned.
Active region 104 includes the electronic circuitry
of sem conductor die 160, including transistors. It
shoul d be appreciated that active region 104 nay be
formed using a variety of sem conductor fabrication
t echni ques, including photolithography. 10 [0025]
Sem conductor die 160 further includes conductive
trace | ayers 108 above active region 104. Conductive
trace layers 108 include conductive traces (e.g.,
conductive trace 130) for electrically coupling
el ectronic circuits of active region 104. The
conductive traces are used to convey signals between
electronic 15 circuits of active region 104. In one
enbodi nent, conductive trace |ayers 108 include at
| east one test probe point 136 for accessing signals
of the conductive traces. In one enbodi nent, test
probe point 136 is any point on conductive trace 130.
I n anot her enbodi nent, active region 104 includes at
| east one test probe point. Wile the detailed
description refers to test probe points of conductive=
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20 trace layers 108, it should be appreciated that

enbodi nents of the invention can include test probe
W@ei0sHss7iH active region 104. 11 WO 2005/ 0887 1BCT/US2005/005671

PCT/ US2005/ 005671 [ 0026] Above conductive trace

| ayers 108 is signal redistribution layer (RDL) 112.
E@@&Dﬁﬁﬁc | udes conductive test signal
redistribution layer traces 114 that are configured
for electrical coupling to the test probe point of
conductive trace layers 108. An exenplary signal RDL

[OOQQE ac CORAANES-W 1SR RAR 9F dEed! td)tfl'letxfh%idifsee‘fﬁ%dimen‘:cs of
Invention 1s described in Figures 3A and 3B [0027] A

|l ural.ity of conducti.ve bumps, 116 are fabricated above
nSrfioh e ph it MRS iU B B R bERb e Hines.
trace |ayers 108 to conductive traces .of a package i
Whilgstheriaventionwill bgidesriibed in expisnetipn avithy Hissvarigs embodiments,
i ncl udes 10 conductive test signal bunp 118.
it vadhiskrohdemstdebthas thpyadremotpintehdeddoflabititbairetntion to these
signal RDL 112. In one enbodi nent, conductive test

emYodMdenkl n HScHRMMSthetin@ehtibh ¥ Intei@atPlREb R alternatives,
conductive traces of “conductive trace |layers 108

5838 i 0, L P B0 GO 5By wope o
PR S SO BB A otonin

appreci ated that signal RDL.112 can include any
detnilegedesetiption of thejprasentigiventiphunumereus arecificdatails agepet forth
is not limted to the enbodi nent as shown in Figure
in dAderfegtrosidgnathoredgls tinderdtamdingafethe preseat iriventios. However, it
configured to be electrically coupled to a test probe

wilYeBbRbus AGHCSS H@ikdr§eukill in the art that the present invention may be

practiced without these specific details. In other instances, well-known methods,
procedures, components, and circuits have not been described in detail so as not to

unnecessarily obscure aspects of the present invention.

[0023] It is appreciated that the present invention can be implemented in a
variety of embodiments. In one exemplary implementation, the present
invention can be utilized in processing systems that support a variety of graphics
applications including video games. For example, the present invention can be
utilized in a chip set implementing graphics rendering processes of a game
console, personal computer, personal digital assistant, cell phone or any number

of platforms for implementing a video game. It is also appreciated that

10
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130, for accessing a test signal (e.g., an internal
signal of sem conductor die 160 20 on conductive

WO e@smsszdD) . [0028] Figure 1B is a cross-secti PORUS2008005671
of sem conductor die 160 including conductive

backfill .120. in_acecordance wth a dinent of t
refeldaip o ik aPREH R Gop e d o B SRRy arld e
invention. In order to access test probe point 136 of
presasyl duanition st dimiter tq these iaplamentationgce | ayers 108,
a hole is bored into sem conductor die 160 dowmn to
test probe point 136. In one enbodinent, the hole is
bored using a Focused |on Beam (FIB). The hole is

[009!430 kfil !E@guiféj 14 ;2 PRSIk VG R LEEW F serhROAHNSLO? die 160, in -

conductive backfill 120, form ng a test access Vi a.

AR I U AL SR
O S TS L PR

conductive backfill 120 are noved off of sem conductor

' regitinel 01Ackides tiyheleotrdnictdincaitrp of senipoatiutiordid 160, induding

shoul d be appreciated that 10 conductive backfill 120

trara®loRe IebIRGIIHI Betdhpretiatdd] £t hetive yepfiore104 @hy GRoTdiakd 8ing
test signal bunps included in conductive bunps 116

b R

15 [0029] Figure 1Cis a blown-up cross-sectional view
of sem conductor die 160 including conductive

backfill, in accordance with an enbodi rredwt of the
[0025] Semiconductor die 160 further includes conductive trace layers 108

above active region 104. Conductive trace layers 108 include conductive traces
(e.g., conductive trace 130) for electrically coupling 'electronic circuits of active
region 104. The conductive traces are used to convey signals between electronic
circuits of active region 104. In one embodiment, conductive trace layers 108
include at least one test probe point 136 for accessing signals of the conductive |
traces. In one embodiment, test probe point 136 is any point on conductive trace
130. In another embodiment, active region 104 includes at least one test probe
point. While the detailed description refers to test probe points of conductive
trace layers 108, it should be appreciated that embodiments of the invention can

include test probe points in active region 104.

11
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present invention. As shown in Figure 1C, conductive
trace |l ayer 108 include conductive traces 130. In one
weniwsassTehnt , conductive traces 130 are el ectriBel/U§2005/005671
coupl ed by conductive material in vias 132. Conductive
traces 130 are also 20 electrically coupled to
[008fkct r onhbove conductiuniaceiaysrsitdf ig sighal nadistgitattnrslayer
that are included. in electronic circuits of active .
(RDEPLIN Sifdal RBL W2 20416408 80rdudtivh/ teii208540068i6kribution layer
[ 0030] Test probe points 136 are electrically coupled ° .
e e YL HEERE for it ARG (AP P Gheoinc of
130.. That is, a.fest signal, can be essed b )
cofitivei e [T R Ay TenPlebnetel ST Y 2ceoce with one
one_enbodi ment, a test probe point 136 is a portion of
empodsnefcafithe psesens inevergdont in glesiribetpeligivbtes JA amda3B
first surface (e.g., the "top" surface) of
sem conductor die 160, and is unobstructed by other
conductive traces. In one enbodinent, test probe

[ooRg] Nt 138 plareaitgw%ﬁaueﬁv&g?@iﬁt1im Grd FASEIchRY aﬂﬁ%e signal

provi des i'ncreased surface for electric coupling

o the trace is.w dened ..and/ or El I S added
ROy s bisE el a0 ol s SR AR P Wbt ol LR RAIRR traces
intq sem conductor die 160 do to test praobe . point
of 3 packapreuRBirate; Hraiyiaticonggciive hugtna ddpiipgludes
material (e.g., tungsten, platinum etc.), form ng
condbrtivettestsigyad kiinp 1180Comdndirce tesesigaakbiumplid@ is fabricated
el ectrically couples 130 to test signal redistribution
in $igM&IRDLACR. Il dne Bhib@ddliin®nt, conductive test signal bump 118 can be

electrically coupled to conductive traces of conductive trace layers 108 through

test signal redistribution layer traces 114 of signal RDL 11.2. For example,

" conductive test signal bump 118 is electrically coupled to test signal

redistribution layer trace 114 . It should be appreciated that sighal RDL 112 can
include any number of test signal redistribution layer traces, and is not limited to
the embodiment as shown in Figure 1A. Test signal redistribution layer trace 114
is configured to be electrically coupled to a test probe point of conductive trace
130, for acceséing a test signal (e.g., an internal signal of semiconductor die 160

on conductive trace 130).

[0028] Figure 1B is a cross-sectional view of semiconductor die 160

including conductive backfill 120, in accordance with an embodiment of the

12
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15 electrically coupled to conductive test signal bunmp
118. Signals accessed froma test probe point through
wa@oondugs7ive backfill 120 are noved of f of sen PONUSHID005671

- die 160 through conductive test signal bunp 118.
[0032] Figure 2A_is a cross-secfional view of a |,
presem; iByABHER o N pEdeLIgaccens testipee aP@HMé6 of Epndtalgvefyace 130
external access point 148, in accordance with an .
in cemblodtivettaceflayédre 108 esbole it howmd indm serSaondantratie 160 down
package substrate 140 includes a ball grid array :
to t@ﬁ%bég%iﬁmsm einbsid @Absdirhanstheliehe Itored @Qﬁgwo@h@ed
14 2005/ 088715 PCT/ US2005/ 005671 for electrrically
upl i seql GO Ok ¢ t t :
Tor B (B S Bl WORLARR 19 SR Sk Rrminey
(PCB). .[0033] .Sem cqonduct or package_substrate 14( .
corvcﬁmrv@rbar: ﬁdaesfgagﬁag attpshascess Wid-aeenfiugiiye h%sisfﬂl 1201s
i ncludi ng conductive trace 146. It should be
elecipiurByicatipted toatest signalretisizibution &ayleayrace 114, wihich is
i ncl ude any nunber of conductive traces, and is not

eletirithllpdotipldd® @mhdtivenéstatzrahbwhp M pras 28cessed from a
Conductive trace 146 is electrically coupled to

tesﬁﬁ%&%&iﬁﬁ%@%ﬁ%&%nﬁ%@ﬁ@@ fa lﬁiﬁére%Wﬁﬁggifﬁgn&cA&lductor

nt, external access polnt

. ac sibl.e by.a varjety of .test el at equi_ pnent
aiel fPRRRO gl e et LBt afniatiiib 1 RrkssrBEL pF ARERETAEd thar
| ogi c _analyzer, pico _probe, etc.). Conductive contact
conghiptive ‘t@@kfl]vld@pggnfhﬂelgqtggql}y coupled o BIVRFI§LY @? conductive test
conductive test signal bunp 118 of Figures 1B and 1C.
sightl sinops dntleded pprrendatiive bivaps ddadoctioving sigoels|odf/efr
144 can al so include conductive contacts
semiconductor die 160. In one embodiment, test probe point 136 is not

grounded.

[0029] Figure 1C is a blown-up cross-sectional view of semiconductor die
160 including conductive backfill, in accordance with an embodiment of the
present inventioﬁ. As shown in Figure 1C, conductive trace layer 108 include
conductive traces 130. In one embodiment, conductive traces 130 are electrically
coupled by conductive material in vias 132. Conductive traces 130 are also -
electrically coupled to electronic circuit components 134 (e.g., transistors) that are

included in electronic circuits of active region 104.
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for electrically coupling to other conductive bunps

116 of Figures 1B and 1C. 15 [0034] Figure 2B is a
wee@ssswetti onal view of a flip chip sem condurtDUS2005/005671

devi ce 200, in accordance with an enbodi nent of the

sent ipvention. ,Fli{) chip sem conduct or devi ce 200

mﬁé@l udes setieebripends 136 arey @CtWiC?ﬁY EoBigek togonductive traces

backfill 120 of Figure 1B and sem conductor package ]
130uds shald besppokcipteguihat B2shprdife Seirite ddlnwtyobe coredudbife traces

is "flipped over," such that conductive bunps 116, .

1300CTHid) @ teSaieed] IcHR be@tesibd B3 el8tfRally BoupBAE to a conductive
conductive trace layer 144. |Iré particular;

ty.ve t ' I 8 i icall .
QNG Thhelcibohi} 2 RTBdidplibe T B4 bORion of reppductive
sem conduct or di 60 is fixedly attached to 15 WO
tr%%%%@ﬂsﬂwmﬂﬁs%@@aﬁé@s%w?a oo OB spiarl 96
substrate 140. In one enbodi nent, seniconductor die
sengigonguétox dit 16anddhudobsireead bynuthet congrackegzaces. In one

substrate 140 by soldering conductive test signal

ezhbﬁ@irh@;t;w@d?ﬁdﬁeviﬁ;iﬁom@ista poRicAN6f @ridirtivegrace 130 that
conducti ve est signal bunps 116 to ot her conductive

prRAUACTHErdaB sEHM el ffof’@l@éﬂff({)d&\ﬁ\%é%ﬁ[ (E%?ﬁethleqy e id#dened

I'n one enbodi nent, the cavity conduct or

die 1 and. sem conduct.or .packa ubstrate 140 is
a?#fﬁ&é&iﬁ??1%ﬂ?iﬁé@%??oﬁéﬁﬁg?e%?Fgﬁﬁ§1 access point 148

provi des access to a signal froma test probe point

of conductive trace |layers 108 (e.g., test probe point

136 of Figure 10 1C). By form ng conductive test
[003Hce 114Adwlsisticred dutotsemidordaéor dirl160 down to test probe

hpoint 136. The hole is then backfilled with conductive material (e.g., tungsten,
platinum, etc.), forming conductive backfill 120. Conductive backfill 120
electrically couples 130 to test signal redistribution layer trace 114, which is
electrically coupled to conductive test signal bump 118. Signals accessed from a
test probe point through conductive backfill 120 are moved off of semiconductor

die 160 through conductive test signal bump 118.

[0032] Figure 2A is a cross-sectional view of a semiconductor package
substrate 140 including an external access point 148, in accordance with an
embodiment of the present invention. Semiconductor package substrate 140

includes a ball grid array (BGA) 142 on the bottom surface. BGA 142 is accessible
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conductive trace 146 on package substrate 140, it is
possi ble to neasure the signal wthout boring a hole

wo boosgeT1dli e substrate 100 and active regi on 1Pdr/UE2005/005671
anot her enbodi ment, conductive contact 150 is

lectrically coupled to a BGA for ccessing a signal
for aﬁsﬁfﬁ‘é‘hb’e?é’tlpbps ISEITHER uctquitfé@gs]sugﬁ%ﬁeé‘lgﬁo extesnal glevices,
vi ew of an exenplary signal RDL 300 of a '
inclsding apatirded cirdeitiboard (PCBEcor dance with an enbodi ment
of the present invention. In one enbodi nent, signal
RDL 300 is inplenmented as signal RDL 112 of Figures
1A, 1B, 1C and 2B. Signal RDL 300 includes a plurality

002,72, CCRENFE P A1 B W conducve
o SN EE RO RS

ten test signal redistribution |ayer traces 310.
condipgiive trace tayehddd drdyeinapplesuiyatechbehaf condyrotitve RRAce§ 0Ad. is
can i nclude any nunber 16 WO 2005/088715
not BeTitddSRO0G RbEdineritfastsbsivrSindFighird BAI Sloniditil@Bak@ Y4 s

traces 310.' A conductive trace 310 is electrically

elecgﬁngéggfﬁoedrﬁe& PO AYSELE MR &HtaRYBD agi%loextér%]apgc%ess point 148. I

, test signal redistribution layer t

310 ar.e di.spgsed,such that l.tiple. t signals are
one Fb i fass” P ety P/ AP i pleesbEon Y ek s afen

copfiguration granularity. 5 For exanple, a .
rela@?%l@mt&?‘gd pEtREAIE frst aaélpanmh@@%oﬁsqlmpvp@ degic

active conponents conmuni catively coupled in a variety
analyizehi picapeobe; aic.k didnductitel @wmsact 150 is configured for electrical
coupling to conductive test signal bump 118 of Figﬁres 1B and 1C. It should bbe

appreciated that conductive trace layer 144 can also include conductive contacts

for electrically coupling to other conductive bumps 116 of Figures 1B and 1C.

[0034] Figure 2B is a cross-sectional view of a flip chip semiconductor
device 200, in accordance with an embodiment of the present invention. Flip
chip semiconductor device 200 includes semiconductor die 160 with conducti*ve‘
backfill 120 of Figure 1B and semiconductor package substrate 140 of Figure 2 A.
Semiconductor die 160 is “flipped over,” such that conductive bumps 116,
including conductive test signal bump 118, face conductive trace layer 144. Irn.
particular, conductive test signal bump 118 is electrically coupled to conductiwe

contact 150. In one embodiment, semiconductor die 160 is fixedly attached to

15



10

15

20

to forma nunber of different functional devices

(e.g., nenory banks, registers, adders, arithnetic
woogsossTits, etc.) By facilitating access to POI/@s1085/005671

signals associated with an individual conponent |evel

aor a,"higher," hierarchigcal .10 f.uncti anal devi ce |evel, .
serfiiondpaht PitkoeesibBraeddD] 1§ Opeaiiomiantcspmipndatior die
achieved. For exanple, testing can be perforned at a
160rig fixefllyrrttached ite seméspaiductorgackage adkestyatedyiOdrc saldering
a signal at the input to the adder and a signal at the

corehticpit testbignal bainp i@ @aiduléiveebheict s ahd dolddtity conductive
conmponent | evel by accessing a signal at the i nput

: . of . . .
tesHEnA AP o S QUi ey A0 oo D
active conponent .| eyel accessi.ng a signal at the_.
tra Ty 140 IR e g Fent bR GRET tafvBer pderufdpcior die 160
i ncluded in the logic gate. [0037] Fi gure 3B is an
andsgsaisaaduetop mc@@e@s@sﬁﬁt@l%{wtﬂﬂﬁd withtameep@ganpl ary
signal RDL 300, in accordance with an enbodi nent of

the present 20 invention. As shown, test signa
redi stribution |ayer traces310 have conductive fingers

[003810 el ectybaad h&’qe%QPBirﬁCMB bPIdes akbes3NE a&JTBALN AER a test
test signal redistribution |ayer traces 310 and

L ' 4 ted | trer. ' :
pre R Ao L BB B RO B Lo 188 19 B i
mnipmzed without 17 WO 2005/ 088715 PCT/ US2005/ Q05671
1O R S oo PRI BB By AT g St s
to signals over an increased surface area of the
conglatetive tegge Lo onipackage sthstuatn &), ibistpossible tampaatire the signal

redistribution |layer traces 310 and conductive fingers
withéQt hosing adwiethrongholié sulstmte 100 and active region 104. In

another embodiment, conductive contact 150 is electrically coupled to a BGA for

accessing a signal from a test probe point.

[0036] Figure 3A is a top view of an exemplary signal RDL 300 of a
semiconductor device, in accordance with an embodiment of the present
invention. In one embodiment, signal RDL 300 is implemented as signal RDL
112 of Figures 1A, 1B, 1C and 2B. Signal RDL 300 includes a plurality of
conductive traces, including test signal redistribution layer traces 310. As shown,
test signal redistribution layer traces 310 are routed in a spiral pattern. In the
shown embodinﬁent, there are ten test signal redistribution layer traces 310.

However, it should be appreciated that signal RDL 300 can include any number -
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such that drilling and conductive backfill to
conponents and conductive traces 5 provides access to

wo a0giossg1tlegr ees of signal s between conponent sPOI/US1065/005671
sem conductor die. Signal RDL 300 al so includes

conducti ve bunps 350 which an incl ude co ctive .
of tegt SU Al e BHIBIRGR IR ARcerALTr A campucive Bate BTl piedrically
conductive trace layer 400 including test 10 probe
coupperd tn sord@zive test 2o dd woe emhiidament, tastcogarince

wi th one enbodi nent of the present invention. In one

redistiibadonesfer teaued 8QD iave dispased bagtethad Bultiple tegtsibdls are
beneath a signal RDL. Conductive trace |ayer 40

acce%s?&al%ggﬁ%ggﬂg%‘t’ 9%&1\5‘?15 .e'iécl"{’ﬁ%%?c &iBoRAH BN %turﬁ%}‘? g%{u‘lgﬂty.

el'ectrically coupted to teSt prob

poi nt. 420a and .conductive . trace 410b is el ectricall)

For digile PoTiQoE URIDe s el 48 A 3eReerefgngviduafactie
Conductive trace |ayer 400 further includes via 430,
compdments lsommghicativalyuetupled ime ¥arigy aidgeraschispl ¢adigurations

one enbodi nent, conductive material 440 is
to fogechuitek by diféerehe duticionat doviiced {eve, eaceydiarks) registers,
conductive trace layer. .In 20 another enbodi nent,

addeg?,rkﬁ’i‘t@ntrﬁé‘cﬁ: 16%1@&1%, eééé(lg .Bff’agﬂﬁéﬁr{%]&@eéé’tcﬁiﬂ%ﬁﬂsigﬁaﬁn

ectroni ¢ conponent ( a transistor) in the
active.reqi on. " .
assoffgled a8l SoRGTRARAYE O Rlchr CRISHERYS
18 2005/ 0887 PCT/ US2005/.005671 [ 0040] Test obe
Funclignal duigoleve) Shlera drge e it g AN A g care R eved.
over conductive trace 410a, conductjive trace 410b,
For exagnlenthatingwen gt parfeimethiat a functional device level (e.g., a adder)

by accessing a signal at the input to the adder and a signal at the output. The
testing can be performed at a logic component level by accessing a signal at the
input and a signal at the output of a logic gate included in the adder. The testing
can also be performed at the active component level by accessing a signal at the

source and a signal at the drain of a transistor included in the logic gate.

[0037] Figure 3B is an expanded top view 330 of a portion of the
exémplary signal RDL 300, in accordance with an embodiment of the present
invention. As shown, test signal redistribution layer traces310 have conductive
fingers 340 electrically coupled thereto. In one embodiment, test signal
redistribution layer traces 310 and conductive fingers 340 are routed in patterns

in which trace widths and spacing between traces are minimized without
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respectively. In one enbodinent, in order to access

test probe points 420a-c, a hole is bored into the
wa@esssogsTduict or die down to the particul ar testPEI/OB®05/005671

point 5 of test probe points 420a-c, formng a test

access via to the sig |n one enbaqdi nent, the
caping signa é‘ﬂ"@éfeE%l?Gﬁ’gﬂE %IBPTC’I‘HQ%?"&‘??%"%%BW S19ved apjingreased

conductive material, formng a conductive backfil
suffabetajearafghe semidandactdrotiec faone |embmimmlnrt,rigstas1gnal

sem conductor fabrication 10 process 500, in

re @IS RS Ryt tHacah3 BhllcoRdictile fifieerhBas ard located in osmons

[ nventi on. ©~ Al though specific st eps are discl osed

r T
SrhnRg aspt fhls e g%sff.lﬁééﬁ? Biohenis'4iR féﬁdu%@% traces
to, performng varipus other s s, or variations of
Previsles agerss F%aafseag.d%gme@ﬁ e‘u@a % ptweencoppponents of the
under st andi ng, process 500 is explained in conjunction
semvi¢dndriqyor éiel Sigridl KIDD40) also incleydles 0endtictveolbesyss350, which
el ectroni c conponents are forned on a sem conduct or

caflingclublp a0id@ dertiod et Bignal Bengl.ect roni ¢ conponents are
formed in active region 104. It should be appreciated
that the el ectronic conponents may i nclude any
el ectroni c conponent for use in a sem conductor die,

Iudln 20 transj stars, be . .
00 oci adiEmahE il BBt s §F erg00 pctuding test
formed u3| ng any sem copduct conponent fabrl cation
probe pRIYE4203-5of a@reﬁgccaﬁq 3)@» Nt HEQFEHIE With ag embodiment
2005/ 088715 PCT/USZOO5/005671
of the present invention. In one embodiment, conductive trace layer 400 is

located beneath a signal RDL. Conductive trace layer 400 includes conductive
traces 410a and 410b. Conductive trace 410a is electrically coupled to test probe
point 420a and conductive trace 410b is electrically coupled to test probe point

420b.

[0039] Conductive trace layer 400 further includes via 430, through which
conductive material 440 is applied. In one embodirneﬁt, conductive material 440
is electrically coupled to a conductive trace at a lower conductive trace layer. In
another embodiment, conductive material 440 is electrically coupled to an
electronic component (e.g., a transistor) in the active region of the semiconductor

die. Conductive material 440 is also coupled to test probe point 420c.
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[0043] At step 510, a test pad is fornmed in the
sem conductor die for access by drilling and filling
wowvdos/ogsontluct i ve material backfill. I n one enbpdi/nezon35/005671
jest probe point 136 is formed, and is electrically
coypl ed to conductive trace 130, It should be
(00455 eci at beptprabe peints d3Pa-gawe forpopessing signals fransmitted over
conductive trace layer 5 (e.g., conductive trace
cohdyetise 18P 440a t dondactivedracedilOb, arel gonduatite weatergl 440,
104) and electrically coupled to an electronic

reé%@i‘érg%ﬂt In bhe ERMIHEREL FRE§E l?)tﬁ:@eésn@tit dﬁrB@e PBﬁﬁé 4P, H

formed using a variety of sem conducto

bri catd. hni . 0p44] At 515 ' I .
el ¥ iR R R SRR Btor eidbe e T ayefteShdfebe point
traces_is deposited on the sem conductor die. In one
of épasduPhe ioin sz Dashn franinge teplbrcsssayia tothgygael RldbhIn one

that multiple test signals are accessible for testing
engtodianérdythechaetis borex usimgaridbt Thertdle isarckéitied with
granularity, such that different signals associated

conduibtiva shatei Blfo FATROR @BAd UG HSBRKSLIOf conponents,  or
functi onal devices can be accessed. In one enbodi nent,

t he conductive traces 15 are fabricated in a spiral
pattern (e.g., conductive trace 310 of Figure 3A). In

enbadi nent,. a pluralit f conductjve . fingers. .
0fHTg. ™ S ity 8 FRvhGar g guiegnds o febrication
extendi ng fromthe conductive traces are fabricated,
pregess S0Rain acqoad glere withen embedimerterfithe parsenbinventons
accessed. It should be appreciated that the signal
AlBbugin ypedfit stapschre slistfosedyingantes 500.ctuah staisrare axémplary.
techni que. 20 [0045] At step 530, a conductive test
Tt &) dhe BHAbLAifnrAO b SR S s&R inveML I Wel st EDR] pdiforming
an external access point (e.g., an external accesg
vakfotls SR steps or variations of the steps recited in Figure 5. For ease of

understanding, process 500 is explained in conjunction with Figure 1C.

[0042] At step 505 of process 500, electronic components are formed on a
semiconductor die. In one embodiment, the electronic components are formed in
active region 104. It should be appreciated that the electronic components may
include any electronic component for use in a semiconductor die, including
transistors. It should alsé be appreciated that the electronic components can be
formed using any semiconductor component fabrication technique, including as

photolithography.
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on a package substrate. The conductive test signal
bunp is located on a first 20 WO 2005/ 088715

wWEONS82005/ 005671 surface of-the sen conduct PET/U8B05/005671

and is electrically coupled to the signal RDL. In one
enbodi nent, conductive test signal bunp 118 as shown

[PO43Hi gur e Apstep 518] @tst pedlis foromecbirethd sensicoddatiorelie for access
trace 114 of signal RDL 112. In one enbodinent, the

aitepdued Al fiftScehdddiveGhhfridl Basloii i gy i ?
F);}gnnlectl on 5 %If)gtﬁe packageesubstrratfal such tfﬁgge?ﬁ{aodlment,.test
: t. ' I .S el i gall coupl ed :
3Bt B RS SR B et oo oo Face 100, 1
ub ate, whereip the test_signal access conponent :
ﬁ?’é’ugqa Ee @PPE%ﬂl#tﬁgégafpﬂh@d%de%@reh% é?l‘ﬁm‘f He e €9ndpeting trace layer
At step 535, the signal is accessed at the external
(agrevndpotine trabe lagrees $08)adi the attive legishdrg)., dctive region 104) and
accessed by automatic test equi pnent, oscill oscope,

elécthieglhe casled 26 an dlé@forlE ebRpoRichit. [tAPHGId bk AipRebaled that the -
a flow'chart illustrating a sém conductor test process

v . . R . N f r X
B B At A 8k 5 B GRSechies
process 600, such steps are exenplary. That is, the 15
enbodi nents of the. present invention are well suited
t ia)‘{é‘f)er form ‘2% various other steps or variations of
[PB¢t]st eps 4edep 845i msignglRPLenchitingdew signal redistribution layer
under st andi ng, process 500 is explained in conjunction
tvadel iF-depostied o) tHBeanidon@écto? di¢.Odhe émboddémeti€Fhef
process 600, a boring location aligned to a test
®indi@live traces are disposed such that multiple test signals are accessible for
testing at various electronic component configuration granularity, such that
different signals associated with individual component, clusters of compohénts,
or functional devices can be accessed. In one embodiment, the conductive traces
are fabricated in a spiral pattern (e.g., conductive trace 310 of Figure 3A). In one
embodiment, a plurality of conductive fingers (e.g:, conductive fingers 340 of
Figure 3B) extending from the conductive traces are fabricated, such that a larger

area of said semiconductor die is accessed. It should be appreciated that the

signal RDL may be formed using any semiconductor fabrication technique.

[0045] At step 530, a conductive test signal bump is fabricated for
conveying a signal to an external access point (e.g., an external access test pad)

on a package substrate. The conductive test signal bump is located on a first
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: I
cofplidia s

redistribution |layer traces (e.g., 114 of Figure 1A or
310 of Figure 3A)and a test probe point (e.g., 136 of

wo-2@anes7iA) in a sem conductor die is determ nedr/ub1005/005671
order to electrically couple the test si gnal

dIS rJd bution | ce 5/ 0887
sl QLSS R TR it P iR o IR ERARRDL. Tn
| ocation over the test probe point is determ ned. For |
on@@ﬁboglm%t sepdnctive fasgsigmadpump bisrasralomor it Fignre 1A is
intersecting a conductive trace is determned. In one

eleetiicallyreotipletite doestudpivelieadedildtof isirnabREX! 112; dhl ohe
coupled to a particul ar signal trace | n the

enﬁ%&%‘?&ﬂuﬂ{é)éerﬂicgndh@t&nﬁe@s g ohﬁgulgéc?fﬁlcoﬁmxﬁon

i ncl udes” a pl urallty of test si |st I on

o B ShehAr S ésgﬂg%%[sﬁ%'cpwﬁz% CTONLT —

rality of conduct ive fingers extending fromthe
%e%ﬁlgrtaé secessgempousiit of thopackege subetrater whersin the
such that a larger area of a sem conductor die is
teshsigsaliauiess deonpenemipb eledtfiealli gnalledrid theeextemabaccess point.
central areas of a die not 10 typically covered by an

AtRBEp I588] R 1cis sibédsBed] la P ehdOWEInaR AEYe9S gsﬁﬁ.unﬁione
connectl ons peri phery | ocations. By coveri ng

rr%D@ﬁTﬁﬁér&a{He lels(gcgﬁssgt;l?? %&Bgﬁ%&%st %:gﬁ %Iﬂeﬁﬂ %Qﬁho§cope,

n-accor nce W esen
i.nventi on can th reb provi di ng access to S|gnals over
logify afjaly 76T s BIFO RIQ Fa%% area of the seniconductor die.
15 [0048] At step 610, a hole is bored to the test
probe point in a first surface

[0046] Figure 6 is a flow chart illustrating a semiconductor test process
600, in accordance with an embodiment of the present invention. Although
specific steps are disclosed in process 600, such steps are exemplary. That is, the
embodiments of the present invenﬁon are well suited to performing various
other steps or variations of the steps recited in Figure 6. For ease of
understanding, process 500 is explained in conjunction with Figures 1C, 2B and

3A.

[0047] At step 605 of process 600, a boring location aligned to a test signal
redistribution layer traces (e.g., 114 of Figure 1A or 310 of Figure 3A)and a test
probe point (e.g., 136 of Figure 1A) in a semiconductor die is determined. In

order to eiectrically couple the test signal redistribution layer traces 114 to a
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of the sem conductor die. In one enbodi nent, the hole
is bored using a FIB. As shown in Figure 1C, a hole
WO 300608%d5 t hr ough si gnal RDL and i ntersecti ng PEFUS2005/005671
signal redistribution |ayer trace 114 down to test
probe point 136. 20 [0049] At step 615 the hole is
deﬁaeqiftesﬂpé@ apeHtea batiag loeatien eventhertgst Riobelfoinhis
test signal redistribution |ayer trace of the signal

defebiniaed. Hoe eramipte, apshotvn irmFignee 8ah adionry lochtien intersecting a
conductive material is backfilled using a FIB. It 22 ,

col¥:é004388 ?s]&etgﬁh{éﬁz 0P 0a8pbdirRBARY lgiie Bt p[gobe gog‘lt 18

appréci ated that any conductive mater’

eleBia il IR P PR et sk iy oot gﬁuﬁﬁcerﬁlsf In one

the. 5 sem conduyctor die is electrically. coupled to a
emboimrantvibiesighsd Rdat inglugdes a pdvieplity of fesé sigsral redistribution
package substrate. The conductive test signal bunp is
layelr eedgels caliteyl incospikdcpatterhhén oestensbatiatent, the signal RDL
redistribution |ayer trace of si gnal RDL. As shown in

fufth@p ik d&es 4 Ruﬁﬁ SPESHERI @fvetifodr eRRMHAIR gffdi’nl@ﬁéhpﬂ%lity of

substrate 14 suc t hat conductlve test srignal

tost bl sELBRALIERL Y P URLEL LR EANTMELEYE L0 Ak kS Rauctor

I ve SI gha r ca

aigRhesessible, 307 rhpTRe ﬁgggﬂaﬁh@ﬁ%tﬁw’“ s s of adie ot

contact 150 is electrically coupled to external
typicaly soperadibylas RIN: bmyjtect tndistibydng paveer pael/ orapeand.

At step 625, the test signals are neasured at an
cornéetiord togmafsterpdocdtions. By covering significant areas of a

semiconductor die, a signal RDL in accordance with one embodiment of the .

. present invention can thereby providing access to signals over an increased

surface area of the semiconductor die.

[0048] At step 610, a hole is bored to the test probe point in a first surface
of the semiconductor die. In one embodiment, the hole is bored using a FIB. As

shown in Figure 1C, a hole is bored through signal RDL and intersecting test

- signal redistribution layer trace 114 down to test probe point 136.

[0049] At step 615, the hole is backfilled with conductive material to
couple the test signal redistribution layer trace of the signal RDL and the probe

point. In one embodiment, the conductive material is backfilled using a FIB. It
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15 of the package substrate. In one enbodi nent, the
test signals are neasured by various test equipnent.

wo oososs7efbodi ment, the test signal is an int eP@REUS2005/005671
sem conductor die si gnal whil e the sem conductor die

onl BRSO BBk R ATR T B B e

flip Chlf component s |ncluded in different electronic
pladpyime@iCc). For  exanpl e, a present invention flip chip
. device can be included in a variety of electronic
" systems that process information, including a. game
consol e, graphics 23 WD 2005/ 088715 PCT/ US2005/ 005671

oosojstem & R QR AREEYE st $8rlal PR %R
[ iglﬂstem and personal di g|tas agg‘fast a?@?og g@i"stt%ﬁgfaceofthe

SEI‘I{lgg]?(%]lCtg{‘) %% % %16%’&&%%% &8%1% f%)?a( %@%ut eci,o%éqee‘rg%oa 3 gﬁcond

. }Nh gen‘oo ments of the pres i nventio
sur

can

tenpagkagspitetes fhesan Bty $ 8% oAb ePAs electrlcally
processor unit 701, main nmenory 702 ée g., random

coupdesb s thedest ylgnal:mqas’@:é:tutimelavﬁx traceio $1gnb}RB@e AsGhown in
and south bridge 705, renovable data storage device

Figld42B,ithp yemidend aétof die issmanated Rpadka %@tshbﬁﬁat@ Q89 such that
708, and graphics subsystem 710 which I0 is coupled to

co @mﬁabex?s?%@gnm?q&sayé RABCH d&?@&ﬁ@&ﬁ@{&h@k contagt 150.

USSGS conmun catlve y Ccou e conponents

Cmﬁ)% eate St emng%g)p} %Eé:%ng‘uctr%ﬂc%]]ij( 8%%[3 r;ééo 8f>nc(1uct%/e badkfill 120

chipset 703 to_central rocessor unit 701,
thr@@ghp,{ﬁq;f sigiad redigtrigon Ea}@r trage Fd#n Conductlve contact 150 is

electrically coupled to external access point 148 through conductive trace 146.

[0051] At step 625, the test signals are measured at an external access point
of the package substrate. In one embodiment, the test signals are measured by
various test equipment. In one embodiment, the test signal is an internal

semiconductor die signal while the semiconductor die is operating.

[0052] It is appreciated that a present invention device can be incorporated
in a various flip chip components included in different electronic systems. For
example, a present invention flip chip device can be included in a variety of

electronic systems that process information, including a game console, graphics
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menory bus) couples north bridge 709 of chipset 703 to
mai n menory 702. 15 Conmmuni cation bus 793 (e.g., the
wadwangsds Gr aphi cs Port interface) couples nopttuUsS2005/00567
bri dge of chipset 703 to graphi c subsystem 710. :
Communi catjop buses 794 - 797 (e.g., a PCl bus :
Sy B SRR g e o 1L, st s, sawsenal
data storage device 704, input device 707, and signal
digitehansistardt(e.gn&IPAYt 708 respectively. G aphics A
subsystem 710 i ncl udes graphi cs processor 711 and 20
graphics buffer 715. [0054] The conponents of conputer
system 700 cooperatively operate to provide
esent at; | f i [ S [ ' S
L AR R e e L
0 nicate information. Central cessor 7
emﬁg)

pr o 0
QL 2 CRPUFHST SEHETMEP AN ViRISH M r@%refﬁéﬂf the present

. information and instructicons for the central processor
invegtion caebsimplesnented. SLompyéerdosters 7004nelusies sentrebprocessor
informati on and instructions (e.g., functioning as a

unit @Y enainfmeeraty P02 (€§6 @i o adcBgtn iyg echipet 703 with
provides a 5 nmechanismfor inputting infornmation

. e o DpuLL L : . .
noreh %ege 709 aR@sBLHR Bridyedi0s] reRbT e i %dgfagé 1808 input

di splay 720. Signal cohmunication port I OVi

L.catjon interf { erigr _devices:(e.d. ,an ;.
eGSR A0 LR 05 b8 e S USSRl 7 B i
. displays,.info tion in accordapce ,wi.ith data sfored in
is cpjupled 1o gismlay 75 O@Bmﬁrégsts%zég %qlugiasmeﬁ%%@gs for

graphi cs commands from central 10 processor 701 and
compmuni@syelymoupdng thexpriporents of caphputer bystesr 70U5 f or

st orage
Communication bus 791 (e.g., a front side bus) couples north bridge 709 of ..

chipset 703 to central processor unit 701. Communication bus 792 (e.g., a main
memory bus) couples north bridge 709 of chipset 703 to main memory 702.
Communication bus 793 (e.g., the Advanced Graphics Port interface) couples
north bridge of chipset 703 to graphic subsystem 710. Communication buses 794
— 797 (e.g., a PCI bus) couple south bridge 705 of chip set 703 to removable data
storage device 704, input device 707, and signal communications port 708
respectively. Graphics subsystem 710 includes graphics processor 711 and

graphics buffer 715.

[0054] The components of computer system 700 cooperatively operate to

provide presentations of graphics images. Communications bus 791 through 797
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and retrieval by display nonitor 720. [0055] In one
enbodi nent of the present invention, various

wa@oeompossnt s of conmputer system 700 are flip chCPUS2005/005671
devi ces (e. g , central processor unit 701, 15 main

menory 702, on f chip set 703 and, conponents
Coms%mg% %& Couks %é@ceﬁgpr?&éd?r@sﬁféss jitioRmation. Main
enbodlnents of the present invention. In one exenplary
menoiyl ERertoresiinforonaidon aind instirpctiend foe she tertvalpprioeessor 701.
system 700 i nclude a conductive test signal bunp

Remlo®able ddth&tofaghi diriee 109 akolstdred RSdkinatiod dndt RiHaktions (e.g.,
test signals off -of said sem conductor die; a test

C
funcﬂ% a% g?ér% Lb?e | n %#%a &rrf ﬁ\lp%\q C‘%l’l(i_e 6H:)rov1des a
onducti ve test signal a test ob
mecR SRR r S Pt & St RERIR OOl EHar et im ot biebyEBting
25 WD 2005/ 088715 PCT/ US2005/ 005671 [0056]
informptianeardisplsy 720 PgoskbeamimunicationpprtaiPBguonidtsvi ce

and nethod for accessing internal signals of a flip

comefirpicaigon eterfBye do ektdrig deviiedsée gndin ipeekidel Withe Adtrork).
hol e with conductive material prior to connecting the

D18p3§£’k1%9&‘3%9 Q:Tlslgl ﬁ/stlﬁfdrﬁ?atﬁﬁ'?ﬁl?&%oﬁi’eﬁﬁterﬁftﬁ data stortfd in frame

di ment's of e present 5 invention prOV|de a

sl P SO AL ST oy

i nventi a device nd met hod for__pravidi ng
prodgssy taaldapg?vglﬁgﬁ the r%?t@*lmg) ek e g@@ﬁi%m{fa 7dp fepi orage

are thus 10 described. Wile the present invention
and mefgieyebhy déspdry rednitar 0.t i cul ar

[0055] In one embodiment of the present invention, various components
of computer system 700 are flip chip devices (e.g., central processor unit 701,
main memory 702, components of chip set 703 and components of graphics
subsystem 710) in accordance with embodiments of the present invention. In one
exemplary implementation, the flip chip devices of computer system 700 include
a conductive test signal bump (e.g., 118 of Figure 1A) for transmitting internal
test signals off .of said semiconductor die; a test signal redistribution layer trace
114 for communicating the internal test signals to the conductive test signal

bump, and a test probe point for accessing test signals in the semiconductor die.
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enbodi nents, it should be appreciated that the present

i nvention should not be construed as limted by such
wensassTent s, but rather construed accordi ng tpBCHES2005/005671

bel ow cl ai ms. 26 WO 2005/ 088715 PCT/ US2005/ 005671

| VB t. is clai is: 5 1. A semconductor die
(0frpr <1 ARG oo TeBeRt ENEHEPTRT foR device and
transmtting test signals off of said sem conductor |
methed for acsessing infarnal signals ebatfliprehipylevicer fyedsibing a hole and
communi cating said test signals to said conductive :

batlefsllingithe Abledwith contlatevensategial peiorsd @dahecting the
redi stribution trace 10 is included in a

setn@rgfulctditib Q@%ﬁk&gﬁ G 1R, eﬁm%k’ﬁhxéxﬁg gﬂlﬁé g&‘ééeﬁ{‘
ayer trace co I caPlvely coupled to sard conductive
. test signal b ; _and .est _probe, point for accessin
inthtpryd s g T cofrodetieteniehaisbedn: ardssRiitronicial
_electrical coupling to said redistribution |ayer. 15
signalsThe semi conductor die of Claim1 wherein said
‘'sem conductor die is a flip chip die configured for
connection to a package substrate such that said
conductive test signal bunp is electrically coupled to

[0@7] eXt er NakioAs eRHdiRieRts Of théﬁf&e_ﬁ@ﬁh%ﬁio?ﬂ Rdd@teEand

20" 3. The senyconductor die of " Claim1 wherein said
métﬁga £8f Bpo%igﬂgrhtccés% to a signal of a flip chip semiconductor die, are thus
described. While the present invention has been described in particular
embodiments, it should be appreciated that the present invention should not be

construed as limited.by such embodiments, but rather construed according tothe

below claims.
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accessible by drilling froma first surface of said

sem conductor die. 27 WD 2005/088715 PCT/ US2005/ 005671
wd 200508878 m conductor die of Caim3 wherein sSBETUSES$/005671

probe point conprises a focused i on beam (FIB) pad

si bl e by focused ion beam.drilling and

CL%@&ﬁictive material backfill. 5 5. The sem conduct or

die of Caim4 wherein said FIB pad is

comuni catively coupled to said test signa

redi stribution layer trace by said conductive

mat Whelis blatkédlid:. 6. The seni conductor die of Claim1l

wherein said test signal 10 redistribution |ayer trace

i s disposed such that nultiple test signals are

accessible for testing at various electronic

conponent, configurgtiqn granularity. 7. The
se ‘condtﬁ’cs(eg?lcﬁﬂggu%f’r%ea‘%wlir%ei n said test signal

redistribution [ayer trace is routed in a spiral )
pat & 6pPRAuFtive iesheignel umpifergyansmiBingtest egnals off of said
positions such that drilling -and conductive materi al
semimokfluctorgligvi des access to internal signals for
testing at various el ectronic conmponent configuration

gr 2 W sidnal rélisNIRAIBInIRPEIUSA 84 fdr%ﬂﬁ@iﬂcﬁﬁnﬁ?ﬁﬂpﬁést $f¢nals

form ng el ectronic conponents on said sem conduct or
|. @ . s e ; . X r
to G eph ALk RSB B PPy PRk B BB Pl BT trace
is ntl)glcl:lléfeldl iln’a redistribution layer, said test signal redistribution layer trace
communicatively coupled to said conductive test signal bump; and

a test probe point for accessing said test signals in said semiconductor die

and for electrical coupling to said redistribution layer.

2. The semiconductor die of Claim 1 wherein said semiconductor die
is a flip chip die configured for connection to a package substrate such that said
conductive test signal bump is electrically coupled to an external access point of

said package substrate.

3. The semiconductor die of Claim 1 wherein said test probe point is

accessible by drilling from a first surface of said semiconductor die.
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28 WO 2005/ 088715 PCT/ US2005/ 005671 depositing a test
signal redistribution |ayer trace conprising

w@omndugd7ive traces on said sem conductor die PET/ES2005/005671
redi stri buti on | ayer; and fabricating a conductive

test sig bun'p r co vey est slgna.l to an
ext énal ‘ﬁ?tc’B ép‘ﬁ%&@gi 1} 831dl tegpypbe point
conductive test signal burrp 5 | ocat ed on a first

cosupfisase fotusel idndwant B padacdissitliedyefactsed dan bgam drilling
coupled to said signal redistribution layer. 9. The .

arfetdratliceife GhReuBbydkerlei n sai d sem conductor die is a
flip chip die configured for connection to said

package substrate such that said 10 conductive test
signal bunp is electrically coupled to a test signal

5 Sonhi alReTRenNUNGRT Sisior B £ avaeen shcRpad 5

access point. 10. The method of Claim8 vvherel n said
cognmdimidativelyt ecapded to sniditepoignil redigribhtionalayeutiace by said
test signals are accessible for testing at various

coidRetire materiglbyerfiint configuration granularity. 11.
The nmethod as recited in Claim8 further conprising

accessing said test signal at said external access
point. 20 12. The nethod as reC|ted in Claim8 wherein

sal t estsi gnal on er trace co S
rai i R8kond T i PR Rifehl 858 E8rBgns
10 redistribution layer trace is disposed such that multiple test signals are accessible

for testing at various electronic component configuration granularity.

7. .The semiconductor die of Claim 1 wherein said test signal
redistribution layer trace is routed in a spiral pattern with conductive fingers
15 located in positions such that drilling and conductive material backfill provides
access to internal signals for testing at various electronic component

configuration granularity.

8. A semiconductor fabrication method:
20 forming electronic components on said semiconductor die;
forming a test probe point in said semiconductor die for access by drilling

and conductive material backfill;
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fingers extending fromsaid conductive traces, such
that various el ectronic 29 WO 2005/ 088715

wEONsI082Z005/ 005671 conponent confi gurati on grBOTIUSZN05/§05671
over |large areas of said sem conductor die is

oc o BBRubl e St SRR S P Rl Gpptocve
- test signals on_an external access poirnt; and a .
tragespn @ﬁglmwoad@cmdnmg\ a eedistsibayionpayat endccessi bl e

by said external access point, wherein said :
s emfabaritdhtizigon cotidudtiveatbstat gnad dlunypdoripbreckyting adest signal to an
package substrate. 10 14. The sem conductor devi ce of

exieb R IMcless MSHELA aﬂgﬁg@%t@%@& cbAEBCTPIRISH Sl Bump

first surface wt grid array; a second sur
Lth conductive contacts for .electricalil oup},in

locfcho SaEhAiEes OBl BBl Sl dledBERDy dBupted o

d.ncl udi na}a .conductive contact for electrically
saiddigmalrgistibutien frieEt i ve test signal bunp; and a

trace for electrically coupling one of said conductive

contacts to said external access point. 20 15. The

sem conductor device of Caim 13 wherein said

sempcondqieGhethod of Claim 8 wherein said semiconductor die is a flip
chip die configured for connection to said package substrate such that said
conductive test signal bump is electrically coupled to a test signal access
component of said package substrate, said test signal access component coupled

to said external access point.

10.  The method of Claim 8 wherein said conductive traces are disposed
such that multiple test signals are accessible for testing at various electronic

component configuration granularity.

11.  The method as recited in Claim 8 further comprising accessing said

test signal at said external access point.

12.  The method as recited in Claim 8 wherein said test signal
redistribution layer trace comprises a spiral pattern a plurality of conductive

fingers extending from said conductive traces, such that various electronic
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di e conprises: a conductive test signal bunp for
transmtting internal test signals off of said
W@ eovso8sTdlict or die to said package substrate, B@i/UsS2005/005671
conductive test signal 30 WO 2005/088715
PCT/USéOO [ 005671 bunp Jocated on a firPt,aurface gf .
COMPAERE R AEPD BTE R ALY O ATBE PRS0 saithsemicppductor die
said signal redistribution layer. a redistribution
is pegessiblerfor teating: a test signal redistribution |ayer
trace for communicating internal signals to said
conductive test signal bunp, said signal 5
redi stribution |ayer comrunicatively coupled said
CoNdYCti YeedrfiRbnitlieR et Wronfphgite:Pr 0be poi nt for

accessing test signals in said sem<onductor die and

for electricgl coupling to said signal redistributio

| aydrPackage Sibsirate for GBIV BHCALG o SITAPS BB @Bt SYigenal access

sai d test probe point to'said signal redistribution
pdiayend 10 16. The semi conductor device of C aim 15

wherein said test probe point conprises a focused ion

beam selliB)ndhationd iedesiihg tesh probe podatsiaaoedsitslaby said external

drilling and conductive material backfill. 15 17. The

ac%é‘s@ﬁﬁ)%g%(e%ingﬁid §nRbn8ldioMdlia iy‘@}%rcﬁjiéhllrs)ﬁé&ﬁlgatto said
a ed i'n

signal redistribution |ayer trace is rou

e i.p which trace wi dths and spaci ng between
pa?:géé% %%Eﬂﬁﬁ'on | ayer traces are mnimzed w thout

causi ng si gnal

14.  The semiconductor device of Claim 13 wherein said package
substrate comprises:

a first surface with ball grid array;

a second surface with conductive contacts for electrically coupling with
conductive bumps of said semiconductor die, including a conductive contact for
electrically coupling with a conductive test signal bump; and

a trace for electrically coupling one of said conductive contacts to said

external access point.

15.  The semiconductor device of Claim 13 Whereiﬁ said semiconductor
die comprises:
a conductive test signal bump for transmitting internal test signals off of

said semiconductor die to said package substrate, said conductive test signal
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interference. 20 18. The sem conductor device of Claim
14 wherein said external access point is accessible

whygooaossonat i ¢ test equi pnent. 19. A sem conducPOr/USBS$/005671
process conprising: 31 WO 2005/088715

PCT/ US2005/ 005671 _.deternjpning_a boring |ocation
buggp &f@aecf gna firggsurfacepfjsa Feqnstucias lie ayarele<fta@@ﬂy

and a test probe point in a sem conductor die; boring
coupledl to dadd signdl restistributibs lgodmt in a first surface of

said sem conductor die; 5 backfilling said hole wth

conguetiseAbHbA Ay ihdudBipd Rstdighad rlidhibution layer trace for
redi stribution | ayer and said test probe point;

co%gﬁgh#cﬂﬂngliﬁ&%élgsﬁ%%fs 933%1?% koft 'dgﬁﬁkfg ¢&y gl%%%? éﬁ{rgsu, %Elc? gllgnal

Irst surta sem conduct

onducti ve conponent, of secopd. syr,face of said .
mf@a@ﬂ%@% &F Papetuife il cedp e sAif Ger etivr st pignal bump;

el ectrically coupled to said 10 test signal

r ediadest probe grointfpe aceessiog tedsdgneladusiidgendsondiigoaldse and

at an external access point of said package

forselbstirical eouplihg thaidsigeebreditrib@idn h§emherei n sai d
test probe point is electrically 15 coupled to a

par bi sl Rlest WRZHr élE&ﬁ@algﬁ c?g%lﬁnggi%f@g%’r‘b;biggan(g%\?to &k signal

The process of claim 18 e I's an

red 96 Afin layer.

16.  The semiconductor device of Claim 15 wherein said test probe
point comprises a focused ion beam (FIB) pad accessible by focused ion beam

dﬁlling and conductive material backfill.

17.  The semiconductor device of Claim 15 wherein said test signal
redistribution layer trace is routed in pa&erns in which trace widths and spacing
between redistribution layer traces are minimized without causing signal

interference.

18. The semiconductor device of Claim 14 wherein said external access

point is accessible by automatic test equipment.

19. A semiconductor test process comprising:
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sem conductor die signal while said sem conductor die
is operating. 20 22. The process of claim 18 wherein
wa@an0d/08gasuri ng i s performed by autonmatic tesPCT/US2005/005671
equi prment . 32 WD 2005/ 088715 PCT/ US2005/ 005671 23.
The process of _cl ai T 18,vvhe{,ei n.test siq%nal Lo
r edi SRIETBEERSA bospglocaiign aligged dardest figaakindigribution layer
pattern. 24. The process of claim 23 wherein said .
tracegaral a testipsab heint tmalsaydcortddictot dés; conpri ses a
plurality of conductive fingers extending from said
pl urigdring/a hele to@AMHL YRobE PERE, inSUEt blidfaca Jf BERET
area of said sem conductor die is accessed. 25. The
aim 18 wherein said boring and said
5 a@éﬁ?ﬁﬁtﬁﬁgﬁare 10 perforned using a focused i on beam
(FIB). , An el ectronic system conpri.sing: .
pr oi@%‘ﬁﬁ@‘&‘ %aﬂ% L@fﬁ Wi smdiatie HRGEAdp ﬁ@up?e said signal
i nformati on, wherein said flip chip device includes a
redéstribptionéayenant shist temt peelse poind; 15 seni conduct or di e
internal signal of said processing flip chip through a
t estcaiplinglelécedealy i bettisgmdl apatuktias uang odsL£d Rt irface of
access point on a package substrate; a bus for
S B R O et Pl bPsaid

evice, sal
pgcq(\élgg (seﬁbsﬁpa(ée, wherein said conductive bump is electrically coupled to said

&)

10  test signal redistribution layer trace; and

measuring test signals at an external access point of said package

substrate.

20.  The process of claim 18 wherein said test probe point is electrically

16 coupled to a particular signal trace in said semiconductor die.

21.  The process of claim 18 wherein said test signal is an internal

semiconductor die signal while said semiconductor die is operating.

20 22.  The process of claim 18 wherein said measuring is performed by

automatic test equipment.
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20 a nenory for storing said information, said nenory
coupled to said bus. 33 WO 2005/ 088715

wEOns82005/ 005671 27. The el ectroni ¢ syst em pET/CEBENHV05671
26 wherein said package substrate conprises: a first

surface wth a ball. grid,grray:. a second surface wth
cong ot i veeIRrsE A égw%fslé‘afeﬁ?&% ‘%ﬁaﬁr\%ﬂﬁwn lgyer
conductive bunps_of said sem conductor die, including
trage isgiomied iva speel patteial  bunp; and a trace for
electrically coupling one of said conductive contacts
to said external access point. 10 28. The electronic
system of Claim 26 wherein said sem conductor die

conpyi se Thegarﬁ@éb@l&tciﬂéiﬁl b8 %hecr.bﬂfﬁi% P%ﬂﬂéfl fr@ciig?rébution layer

transmtting internal test signals

] conductor _die;..a test.signal. redistrijputi.on | ayer .
fu g BBkt m Rl o e F e e i foptaisgiibpluralit
to said conductive test signal bunp, wherein said test
of eoryHitivertaanes: sudhuthaba langes areaof spifl sgmdconductor die is
redistribution |ayer, said test signal redistribution
acdeasesk. trace communi catively coupled to said conductive
test signal bunp;
25.  The process of claim 18 wherein said boring and said backfilling are

performed using a focused ion beam (FIB).

26.  An electronic system comprising:

a processing flip chip device for processing information, wherein
said flip chip device includes a test probe point for accessing a
semiconductor die internal signal of said processing flip chip through a
test signal redistribution layer trace and an external access point on a
package substrate;

a bus for communicating information to said processing flip chip
device, said bus coupled to said processing flip chip device; and

a memory for storing said information, said memory coupled to

said bus.

33



10

15

20

a test probe point for accessing internal test signals

in said sem conductor 20 die and for electrical
wa@omplossTgs t o said redistribution | ayer. 34 WO PCT/US2005/005671

2005/ 088715 PCT/ US2005/ 005671 29. The el ectronic

sy m ar e :

2 P eus e e T b CRAlE 2By APl R REL SBprrate

‘beam drilling and conductive material backfill. 5 30. .
COMEEEE] ectroni ¢ system of C ai m 26 wherein said

processing flip chip device is for processing ganme

corfsirsesuriacsrwthiadmll grid auraysel ect roni ¢ syst em of

Claim 26 wherein said processing flip chip device is

f ora econd saifage Witwortbudtiieddomidte for dRcBZallJT®upling with

el ectronic system of Cl aim 26 wherein said processing

confip g Y SR S UL ot s

wherejn said processing flip chip 15 device is for
- burpeEt

sing cell phone information. 34. The electronic
system of Claim 26 wherein said processing flip chip
ded Eeceifer elgetrisally cosinling enephedifgendycivesaptacss to said
system 20 35. The el ectronic systemof C aim 26
extarnel &icessgaiiot. pr ocessing flip chip device is for
processi ng personal digital assistant information. 35

28.  The electronic system of Claim 26 wherein said semiconductor die
comprises:

a conductive test signal bump for transmitting internal test signals off of
said semiconductor die;

a test signal redistribution layer trace for communicating said internal test
signals to said conductive test signal bump, wherein said test signal
redistribution trace is included in a redistribution layer, said test signal
redistribution layer trace communicatively coupled to said conductive test signal
bump;

a test probe point for accessing internal test signals in said semiconductor

die and for electrical coupling to said redistribution layer.
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29.  The electronic system of Claim 28 wherein said probe point

- comprises a focused ion beam (FIB) pad accessible by focused ion beam drilling

and conductive material backfill.

30.  The electronic system of Claim 26 wherein said processing flip chip

device is for processing game console information.

31.  The electronic system of Claim 26 wherein said processing flip chip

device is for processing graphics information.

32.  The electronic system of Claim 26 wherein said processing flip chip

device is for processing communication information.

33..  The electronic system of Claim 32 wherein said processing flip chip

device is for processing cell phone information.

34.  The electronic system of Claim 26 wherein said processing flip chip

device is for processing information in a computer system.

35. The electronic system of Claim 26 wherein said processing flip chip

device is for processing personal digital assistant information.
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