METHOD AND SYSTEM OF TRACE PULL TEST Field of the Invention: This
invention relates to a nethod and systemfor testing the bonding strength
and quality of packaged IC (integrated circuit), and 5 nore particularly
to a novel nethod and systemfor testing the bonding strength and quality
of wafer-level packaged IC (integrated circuit). Background of the

I nvention: The sem conductor technol ogi es are devel opi ng very fast,
especially for sem conductor dies which have a tendency toward

m niaturization. 10 Besides, the requirenments for the functions of the

sem conductor dies have an opposite tendency to variety. Nanely, the

sem conductor dies nust have nore |/O pads into a snaller area, so the
density of t i i raj.se i ) aus ing for the
sem conduct OMQQﬁQi) &mm@ﬁTMEtﬁjﬁ&gmfyl el d. 15 The
mai n purpose of the package structure is to protect the dies from outside
damages. However, the bonds of IC (integrated circuit) nay be _
subst ant FalililYof fACh€enBynt he tenperature variation during | C operating.

In this situation, although the package is not damaged by external force,
the IC still cannot performits function properly. So it is necessary to 20
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5 - more particularly to a novel method and system for testing the bonding

strength and quality of wafer-level packaged IC (integrated circuit).

Background of the Invention:

The semiconductor technologies are developing very fast, especially

for semiconductor dies which have a tendency toward miniatuﬁzation.

10 Besides, the requirements for the functions of the semiconductor dies
have an opposite tendency to variety. Namely, the semiconductor dies
must have more /O pads into a smaller area, so the density of the pins is
raised quickly. It causes the packaging for the semiconductor dies to

become more difficult and decrease the yield.

15 The main purpose of the package structure is to protect the dies from
outside damages. However, the bonds of IC (integrated circuit) may be
substantially impacted by the temperature variation during 1C operating.
In this situation, although the package is not damaged by external force,
the IC still cannot perform its function properly. So it is necessary to

20  test the bonding strength and quality of the packaged integrated circuit, in
order to achieve a higher yield reliability of the packaged IC.




Testing" (WPT). Wre Pull Testing is one of several available time-zero
tests for wwre bond strength and quality. It consists of applying an
upward force under the wire to be tested, effectively pulling the wire 5
away fromthe die. And there are several different failure nodes of WPT,
(1) first bond (ball bond) lifting; (2) neck break; (3) mdspan wire
break; (4) heel break; and (5) second bond (wedge bond) lifting. First or
second bond lifting is unacceptabl e and should pronpt the process operator
to investigate why such a failure node occurred. Nevertheless, 10 with the
i nprovenent of |C package, there are many different types of package

di scl osed. The WPT can only apply to sone traditional package Iike

wi rebonding BGA (Ball Gid Array), but cannot apply to some _newer
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or second bond lifting is unacceptable and should prompt the process
operator to investigate why such a failure mode occurred. Nevertheless,
10 with the improvement of IC package, there are many different types of
package disclosed. The WPT can only apply to some traditional package
like wirebonding BGA (Ball Grid Array), but cannot apply to some newer
packages, such as Flip-Chip package. So the WPT method is inefficient

and impractical.

15 To reach the purpose of testing BGA package, another way named
“Ball Shear Testing (BST)” is provided. By applying a horizontal force
on the bonding ball, such as solder ball, the bonding ball would be pushed
in horizontal direction. There are six failure modes (by reference to
JEDEC standard No. B117) of BST, which includes (1) Ball Shear (2) Pad

20  Lift (3) Ball Lift: lack of solder wetting (4) Intermetallic Break (5) Shear
Above Ball Centerline (6) Interference Setup Error. The first and second
failure modes are acceptable, and others are unacceptable. Although
this seems quite improved, it still has many disadvantages. For example,
it is only suitable for Flip-Chip package but not applicable on a fan-in

25 type and fan-out type wafer level packaging (FO-WLP) or other modified



25 type and fan-out type wafer |evel packaging (FO-WP) or other nodified

2 type of BGA package. The reason is that it will cone out with undesired
failure nodes, such as the ball lifting at UBM (under bunp netall urgy)
which is between trace (Redistribution Layer, or RDL) and sol der ball, but

not the expected outcone which the broken part (UBM is formed 5 between
bondi ng pad and trace. In view of foregoing problens, it is urgently
required to have a nethod and systemfor testing the bonding strength and
quality of nultiple-type package. The systemw th the aforenentioned
functions should be easy to upgrade and have a high reliability. The
present 10 invention therefore can match all the requirenents. Summary of
the Invention; The present invention fills_the needs bg provi ding a nmet hod
M3
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measut i nBEHRETsPPRAGEP IR PR A -bondi ng part can stand. By connecting the
bi ases to conductive parts of the package,

In view of foregoing problems, it is urgently required to have a
method and system for testing the bonding strength and quality of
multiple-type package. The system with the aforementioned functions
should be easy to upgrade and have a high reliability. The present

10 invention therefore can match all the requirements.

" Summary of the Invention:

The present invention fills the needs by providing a method and a
system to test the bonding quality of dies. It should be appreciated that
the present invention can be implemented in numerous ways, including as

15 a process, a system, or a method. By using the method and system of the
present invention, the manufacturer of package can truly find out the
critical part of testing. Moreover, the manufacturer also can easily

upgrade the yield reliability of the package.

The purpose of the present invention 1s to determine the bonding
20 quality of the package by measuring the strength which the bonding part
can stand. By connecting the biases to conductive parts of the package,

there will form a circuit loop. Then we apply an external force on




there will forma circuit loop. Then we apply an external force on 3
bonding balls in vertical direction, and nonitor the status of the circuit
| oop. The bonding ball will be deformed due to the external force applies
on themand this external force will be indicated to the bonding pads by
the elastic trace material. Then it will cause the deformation of 5 the
bondi ng parts and al so the status of the fornmed circuit |oop. Wien this
circuit loop is in a closed condition, it means that all the bonds are
still connected to each other. When this circuit loop is in an open
condition, neans that there are sone parts broken within the package. At
the sanme tine, watching the difference of the external force, this can 10
hel p the manufacture to determ ne_the bonding quality of the package.
Because heidiggr ells ipomgtical viFsctsemspnd veonger e caatusonsithecii el i rcui t
| oop as @a trigger standing for the bo br eaki ng. mopent . . B ' circuit
| oop, wé“@gn egﬁgtﬁgn 3%%Pfﬁgﬁb%%d$%§r?ﬁ eﬁ&?huhﬁggheFnga%g% %%e can
Wi t hhol dypchBe ABRT MR RUAPASS et RYresapill ibRVaRtiERd & tiRe Bohaing ne the
bonding quality of the package by neasuring a di mension paraneter of the
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still connected to each other. When this circuit loop is in an open
condition, means that there are some parts broken within the package.
At the same time, watching the difference of the external force, this can
10 help the manufacture to determine the bonding quality of the package.
Because the circuit loop is very sensitive, so we can consider the circuit
loop as a trigger standing for the bonds breaking moment. By this

circuit loop, we can exactly measure the bonding strength which the

package can withhold.

15 Another purpose of the present invention is to determine the
bonding quality of the package by measuring a dimension parameter of
the bonding balls. By connecting the biases to bumps (conductive parts)
of the package, there will form a circuit loop. Then we apply an
external force on bonding balls in vertical direction, and monitor the

20 dimension parameter of the deforming bonding balls. The bonding balls
will be deformed because the external force applies on it and the elastic
material forms the trace layer. Then it will cause the deformation of the
bonding parts and also the status of the formed circuit loop. When this
circuit loop is in a closed condition, it means that all the bonds are still

25 connected to each other. Conversely, when this circuit loop is in an




material forns the trace layer. Then it will cause the deformation of the
bondi ng parts and al so the status of the fornmed circuit |oop. Wen this
circuit loop is in a closed condition, it means that all the bonds are
still 25 connected to each other. Conversely, when this circuit loop is in
an 4 open condition, nmeans that there are sone parts broken within the
package. At the neantine, pay attention to the dinension paraneter in
bondi ng balls. This can ensure whether the bonding quality of the package
is superb or not. By referring to this neasurenment on the 5 di nension
paraneter, the manufacturer also can inprove the yield of their packaging
process. Brief Description of the Drawings: The present invention wll be
readi |y understood by the following 10 detailed description in conjunction
Wi th t heOR&opgrehiyiong Eyespsnat there 1anes samec pagks ik odragPaMiS tBhe of the
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illustrating a systemof Trace Pull Test. Detailed Descri_phi on of. the
Pr ef e} r ediEsbE A RATpmeter, the manufacturer also can 1mprove the yield of their

packaging process.

Brief Description of the Drhwingg:

The present invention will be readily understood by the following

10 detailed description in conjunction with the accompanying drawings.

Fig. 1 is a schematic diagram of one of the possible package

structure which is used in present invention.

Fig. 2 is a flow chart for Trace Pull Test to determine the bonding

quality by measuring the strength of an external force.

15 Fig. 3 is a flow chart for Trace Pull Test to determine the bonding

guality by measuring the dimension parameter of deformed bumps.

Fig. 4 is a block diagram illustrating a system of Trace Pull Test.

Detailed Description of the Preferred Embodiment:




The present invention is described wth preferred enbodi nents and
acconpanyi ng drawi ngs. It should be appreciated that all the enbodi nents
are nmerely used for illustration. Although the present invention has been
described in terns of a preferred enbodiment, the 5 invention is not
limted to this enbodinment. It will be understood, however, to one skilled
inthe art, that the present invention may be practiced w thout sone or
all of these specific details. In other instances, well known process
operations have not been described in detail in order not to unnecessary
obscure the present invention. 10 A partial package structure using in one
of the preferred enbodinent of the present invention is shown as Fig. 1.
The package structure conprises an isolation |ayer 103 and a passivation
| ayer 102 of Th&nplle@e{lt mwta@@dscieﬁémb@ﬂ Wét\hl peeltmd qREOAHNERISIRNGE t he
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instances, well known process operations have not been described in

detail in order not to unnecessary obscure the present invention.

10 A partial package structure using in one of the preferred
embodiment of the present invention is shown as Fig. 1. The package
structure comprises an isolation layer 103 and a passivation layer 102 of
an IC (integrated circuit) device 100. The material of the isolation layer
103 may be a dielectric layer with a thickness of 5 micron such as BCB,

15 SINR (Siloxane polymer), epoxy, polyimides etc... The material of the
passivation layer 102 is polyimides or SiN. The trace (redistribution
layer, or RDL) 104 is formed over the isolation layer 103, Al pads 101 of
the IC device. The material of the trace (RDL) 104 may be Ti/Cu alloy
or Cu/Ni/Au alloy with a thickness of 15 micron. The Ti/Cu alloy may

20 be formed by sputtering technique, the Cu/Ni/Au alloy may be formed by
electroplating. Moreover, an isolation layer 105 that covers over the
trace (RDL) 104 has a plurality of openings to expose a portion of the
trace (RDL) 104. Solder ball 106 is located in each one of the openings
to electrically couple with a print circuit board (PCB) or external parts.

25 The material of the isolation layer 105 may be a dielectric layer such as




to electrically couple with a print circuit board (PCB) or external parts.
25 The material of the isolation |layer 105 nay be a dielectric |ayer such
as 6 BCB, SINR (Siloxane polyner), epoxy, polyimdes etc... The

af orenenti oned package structure does not need an additional material to
intensively fix the solder ball 106. Wen the solder ball 106 joints to
the print circuit board (PCB), the stress may be induced by 5 tenperature
i nfluence at the joint part between the solder ball 106 and the trace
(RDL) 104, it is indicated by the UBM (under bunp netallurgy) 107, the
sol der ball 106 will be cracked owng to reinforcing stress raised by
tenperature variation. Because the bonding force of UBM 107 which is

bet ween trace 104 and sol der ball 106 is greater than the reinforcing 10
stress, BhdheSINRASiprsaniaopehiyehaporberehHaNlAg part is the UBM 107.
However, the cracking part will be the UBM 108 which is between trace 104
and pad 101. That is the bonding force of UBM 108 nuch smaller than the

bondi ng forcerf aﬂﬁ%ﬂé}%m&n %k@gé"'s'du&ﬁia@%lo@Eer{thhéwlah aB@tyen the
sol der ball and pad. 15 Referrin 2, a procedure of Trace Pull Test

met hod i matédihlisd imteadi vealytfie thécswlcd:dfrabmll 106. a Wlaaefremhedohiﬂndxmhéﬁﬁ of the
present _inventiagn, manufacturer can _determ ne the yield of pgckage by

checki ngi iR éPrgﬁgtpﬁl%PH}Quf%é’oﬁ&@k@d%Bbaﬁh%sﬂﬁ‘?él payTReE 00 is a
o S B TN g o
trace (RDL) 104, it is 1ndlcated by the UBM (under bump metallurgy) 107,
the solder ball 106 will be cracked owing to reinforcing stress raised by
temperature variation. Because the bonding force of UBM 107 which is
between trace 104 and solder ball 106 is greater than the reinforcing
10  stress, there is no possibility that the cracking part is the UBM 107.

However, the cracking part will be the UBM 108 which is between trace
104 and pad 101. That is the bonding force of UBM 108 much smaller
than the bonding force of UBM 107. So there will cause open circuit
between the solder ball and pad.

15 Referring to Fig. 2, a procedure of Trace Pull Test method is
illustrated in the flow chart. In a preferred embodiment of the present
invention, manufacturer .can determine the yield of the package by
checking the strength which the package can withheld. The process 200
is a combination of essential steps of Trace Pull Test, and the whole

20 process starts with the step 202, which is preparing the die for the test.
In the aforementioned description, we already recited the preferred
structure of the die which is suitable for the test. But this is not the
only type of die which is suitable for the test; we still can use this test on

various types of IC, includ'ing some future IC, for example a wirebonding




In the aforementi oned description, we already recited the preferred
structure of the die which is suitable for the test. But this is not the
only type of die which is suitable for the test; we still can use this test
on various types of IC including some future IC, for exanple a

wi rebondi ng 7 BGA package, a Flip-Chip BGA package, PBGA package, LGA
package or a fan-in type and fan-out type wafer |evel packagi ng (FO WP)
Then, to the nest step 204 is to couple both biases to termnal to forma
circuit |oop. The reason for formng this circuit loop is helping the 5
manuf acturer to clearly distinguish the good condition fromthe failure
condition. By using the property of the circuit, we can tell a very short
time fromclose circuit to open circuit. The two bi ases may be connected

to a poweFAappkyesd EWp §hﬂBrBfﬁAmﬂqktagienPﬂ{éAﬂ@§ﬂ<ége b5 prekageor vari ous
kinds of _electric flo su as DC.i fer nt vol e termnals
on 't ne o GoEan et HRY Tan i 3R, Rrie by L oAkt (FRH LTS, HhekTe ™ The
UBM we neninonesk E&%ezm@f 818 do ftw%oléwla@w@@@eﬁrﬁﬁlalttbaﬁﬁnaacb ipandi ng
ball. , referring back to Fig. is the UBM 107 and even the bondi ng ball
itsel f. Waper nafliheelrngasome fuBMioshars th)sth:ercanéalodq@t weehelphegt thee and

t he bondi ng pad it can be the UBM 108 in Fig. 1 15 and ever conductlve
part -heaf§gpu wﬂf%FWearlwed@&m%% thgugred padidenntrgmndhe fatuggy pair
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successfyhley @simahdiosbedircuite tsulbsraueicuit.ep Thet hﬁ'o biases may be
connected to a power supply which is/isn’t built in the tester, can provide

various kinds of electric flows, such as DC in different voltage. The

10 terminals on the die can be the UBM and any nearby conductive part of

the die. The UBM we mentioned here refers to the UBM between the

trace and bonding ball. , referring back to Fig. 1 is the UBM 107 and

even the bonding ball itself. Alternatively, the UBM refers to the area

between the trace and the bonding pad; it can be the UBM 108 in Fig. 1

15 and ever conductive part nearby. Furthermore, we even can couple the
both biases to any pair of the bonding ball on the die in order to check the
conductivity between that pair and check the function of the IC. When

the circuit loop was successfully established, the subsequent step of the

block 206 is initiated. In this step, an external force is applied to the

20 object for test. The object can be the package in the aforementioned
type, or any other suitable types of packages. The external force is
generated by a Trace Pull Tester, where the Tester may be any designed
mechanism or just the Wire Pull Tester. The external force is applied in

a vertical direction, so that means we “pull” the bonding ball upward.

25 Because the previous stated biases are connected to a power supply which

is/isn’t built in the tester, and can provide various kinds of electric flows,




block 206 is initiated. In this step, an external force is applied to the
20 object for test. The object can be the package in the aforenentioned
type, or any other suitable types of packages. The external force is
generated by a Trace Pull Tester, where the Tester may be any desi gned
mechanismor just the Wre Pull Tester. The external force is applied in a
vertical direction, so that neans we "pull"” the bonding ball upward. 25
Because the previous stated biases are connected to a power supply which
is/isn't built in the tester, and can provide various kinds of electric
flows, 8 such as DCin different voltage the formed circuit can be used to
control the generation of the external force. Wen the forned circuit |oop
is in open condition %geans there are sonewhere is cracked in the
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10 neasured value to determne the quality. of the tested package. Referring
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the | engtfreMart alvhih 'tﬁee)pﬁﬁﬁggéi the wolkenange oBeRRles, the measured
strength can be input to another other useful source for further examining.
Finally, in step 210, all of the possible way can be introduced to analyze

10  measured value to determine the quality of the tested package.

Referring to Fig. 3, a procedure of Trace Pull Test method is
illustrated in the flow chart. In another preferred embodiment of the
present invention, manufacturer can determine the yield of the package by
checking whether the length variation is exceeded the tolerance or not.

15 The process 300 is a combination of essential steps of Trace Pull Test, and
the whole process starts with the step 302, which is preparing the die for
the test. In the aforementioned description, we already recited the
preferred structure of the die which is suitable for the test. But this is
not the only type of die which is suitable for the test; we still can apply

20 the present invention on various types of IC, including some future IC,
for example a wirebonding BGA package, a Flip-Chip BGA package,
PBGA package, LGA package or a fan-in type and fan-out type wafer
level packaging (FO-WLP). Then we go to step 304 to couple both
biases to terminal to form a circuit loop. The reason for forming this

25 circuit loop is helping the manufacturer to clearly distinguish the good




15 The process 300 is a conbination of essential steps of Trace Pull Test,
and the whole process starts with the step 302, which is preparing the die
for the test. In the aforenentioned description, we already recited the
preferred structure of the die which is suitable for the test. But this is
not . the only type of die which is suitable for the test; we still can apply
20 the present invention on various types of IC, including sone future |IC,
for exanple a w rebondi ng BGA package, a Flip-Chip BGA package, PBGA
package, LGA package or a fan-in type and fan-out type wafer |[evel
packagi ng (FO-W.P). Then we go to step 304 to couple both biases to
termnal to forma circuit |loop. The reason for formng this 25 circuit

| oop is helping the manufacturer to clearly distinguish the good 9
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UBM is the UBM 107 and even the bonding ball itself. Alternatively,
the UBM refers to the area between the trace and the bonding pad; it can
10 be the UBM 108 in Fig. 1 and ever conductive part nearby. Furthermore,
we even can couple the both biases to any pair of the bonding ball on the
die in order to check the conductivity between that pair and check the
function of the IC. When the circuit loop was successfully established,
we can step to the block 306. In this step, an external force is applied to
15 the object for test. The object can be the package in the aforementioned
type, or any other suitable types of packages. The external force is
supplied by a Trace Pull Tester, where the Tester may be a whole new
designed mechanism or just the Wire Pull Tester. The external force is
applied in a vertical direction, so that means we “pull” the bonding ball
20 upward. Under such procedure, the solder ball is deformed and the
length (such as the diameter) of the solder ball is extended. At the
meantime, in step 308, the dimension parameter (the length or the
diameter) of deformed solder ball can be determined or measured.
Although the dimension parameter of the solder ball has its’ limitation or
25 tolerance, it still can be a useful criterion. For example, when the

length is up to a predetermined parameter, it means the bonding quality of

10




die in order to check the conductivity between that pair and check the
function of the IC. Wien the circuit | oop was successfully established, we
can step to the block 306. In this step, an external force is applied to 15
the object for test. The object can be the package in the aforenentioned
type, or any other suitable types of packages. The external force is
supplied by a Trace Pull Tester, where the Tester nmay be a whol e new

desi gned mechanismor just the Wre Pull Tester. The external force is

applied in a vertical direction, so that means we "pull"™ the bondi ng bal
20 upward. Under such procedure, the solder ball is defornmed and the
| ength (such as the dianmeter) of the solder ball is extended. At the

nmeantime, in step 308, the dinension paranmeter (the |ength or the
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tol eranc ? dgfog??ffntga%u%ewgyu‘géﬁﬁIu?gp?’toetk‘%ﬁ?(teifg?l é&%&m e?n}?# ng%(ﬁ’e.

l'engt h i geURekO st PRI LUSLAIR NS AnPAIADBLEH 1chvk] TBaNG chRendWKHAGr @h@l ity of
10 the package is superb. Because there is inpossible the solder ball can
be def or beudingt gualitgho fdlye v sthdytackage as lpmrodeat ephal force. In step 310,

the next step is to analyze the defornmed | evel to determ ne whether the
bondi ng quality of the tested package is good or not. 5 Referring to Fig.

oo £ T e TTGE Bl 55k LbLBPLRALE U, ey oBh, A0SR 1, e

consi der phckxgimgramy. Aheyayil 8004906t pdefrred embodiments of Trace
Pull Test, and it should be considered exemplary. The system 400 includes

a carrier 401 for carrying an IC package 402 that is the under testing
objective, and it can be various types of packages. In this preferred

10  embodiment, the IC package 402 includes but not limited to the FO-WLP

(a fan-in type and fan-out type wafer level packaging). The possible

types of package include a wirebonding BGA package, a Flip-Chip BGA

package, PBGA package, LGA package or a fan-in type and fan-out type

wafer level packaging (FO-WLP). The bumps 404 are solder balls on

15 the IC package 402, also can be the “wire” on wirebonding package or
other conductive parts of different packages. These bumps of the

package are used for coupling to the biases 406, subsequently. Operator

will choose a pair of bumps which are connected with trace ( RDL )

within the package, coupling two biases 406 that are in opposite

20  electricity to each other. By coupling both biases to the IC package
402, it will form a circuit loop. A resistance meter 408 is located

between the biases 406 for monitoring the status of formed circuit loop,

and when measured resistance value is infinite, means the circuit loop is

in “open” condition. The testing system 400 includes a tester 410 with

25 coupling device used to couple the testing objective. The main function
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a carrier 401 for carrying an |IC package 402 that is the under testing
objective, and it can be various types of packages. In this preferred 10
enbodi ment, the | C package 402 includes but not limted to the FOWP (a
fan-in type and fan-out type wafer |evel packaging). The possible types of
package include a w rebondi ng BGA package, a Flip-Chip BGA package, PBGA
package, LGA package or a fan-in type and fan-out type wafer |evel
packagi ng (FO-W.P). The bunps 404 are solder balls on 15 the | C package
402, also can be the "wire" on w rebondi ng package or other conductive
parts of different packages. These bunps of the package are used for
coupling to the biases 406, subsequently Qperator w il choose a pair of
bunmps which are cgonnected with trace RDL ) wthin the _package, coupling
two bi asektegier il isate apﬁlﬁbﬁﬁo%xtteénazlof@%cw itRe ttysting @éﬁﬁcfévﬁ@rlonay

coupl i ng_hoth th I irc | oop. A
SIPDSta Raﬁio‘zﬂ“" (ﬁr %&gﬁl vveen ghfecic)lloél\ggs 4&)‘%e Trl‘nog e g%l ng the

resi st ance I'TE oca m)n|

status ofestor Med rghy GUi d ﬂr@@muuam@st%ea WERSPE RATd @84, S AReefivalBiglli s
infinite, means the circuit loop is in "open" condition. The testing

system 48BeamTestdesomnewsy desighRdviiester2s Thadiasgy Macepu&edeﬂdojc@upl e the
testing objective. The main functiaq

ext erhal PPYFESHIPIYnET esthich bﬂ}%bf|wjfhﬁgnt51%5t§§%§?a&¢éptrt§ GRyifea
S ot op b S orign o IR pE 1 TBegiet Syt ke o,
newl y desd@eeldniesiméter 2 A] aseB #PCoaptedroOhdestyt 410, in order to
determine the changing status of the tested objective when the circuit
loop is in “open” condition. The tester 410 may be controlled by some
10 controller which is not illustrated in the picture, where the controller will
receive the status of circuit loop from the resistance meter 408, and
accords to this status to determine when to stop applying the external
force on testing objective. This controller may also be used to control
the force/length 412A, 412B meter, in order to record the accurate value
15 of measured data when the circuit loop is in “open” condition. Under all
these measured values, manufacturer can verify their yield of packaging

process, and moreover improve their packaging qualities.

Other embodiments of the invention will be apparent to those skilled

in the art from consideration of the specification and practice of the

20 invention. The word “comprising” and forms of the word “comprising”
as used in the description and in the claims are not meant to exclude
variants or additions to the invention. Furthermore, certain terminology

has been used for the purposes of descriptive clarity, and not to limit the
present invention. The embodiments and preferred features described

25 above should be considered exemplary, with the invention being defined

12




5 power supply 407, which is/isn't built in the tester 410, can provide
various kinds of electric flows, such as DCin different voltage. The
force/length meter 412A, 412B is coupled to the tester 410, in order to
determ ne the changing status of the tested objective when the circuit

| oop is in "open" condition. The tester 410 may be controlled by sone 10
controller which is not illustrated in the picture, where the controller
will receive the status of circuit loop fromthe resistance neter 408, and
accords to this status to determ ne when to stop applying the external
force on testing objective. This controller nmay al so be used to control

the force/length 412A, 412B neter, in order to record the accurate value 15
of measured data when the circuit loop is in "open" condition. Under al

t hese neb¥dhedppgnded cla@nyf acturer can verify their yield of packaging
process, and noreover inprove their packaging qualities. Oher enbodi nents
of the invention will be apparent to those skilled in the art from
consideration of the specification and practice of the 20 invention. The
word "conprising” and forns of the word "conprising” as used in the
description and in the clains are not neant to exclude variants or
additions to the invention. Furthernore, certain term nology has been used
for the purposes of descriptive clarity, and not to limt the present

i nvention. The enbodi ments and preferred features described 25 above shoul d
be considered exenplary, with the invention being defined 12 by the
appended cl ai ns.
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13 W Caim 1. A nethod of Trace Pull Test for a package, the nethod
conprising following steps: preparing a die having a plurality of bunps;
coupling a first bias to a first termnal of said die and coupling a

second bias to a second termnal of said die to forma circuit |oop;
applying an external force to said bunps along substantially a vertical
direction; and neasuring a strength of said external force when said
circuit loop is open. 2. The nethod of -claim1, wherein said nethod
further ¢pienhLyRg: determning a bonding quality of said die according to
said strength. 3. The nethod of claim11, wherein said package conprises a
wi rebondi ng BGA package, a Flip-Chip BGA package, PBGA package, LGA
package or a fan-in type and fan-out type wafer |evel packaging  (FOWP).

4. The nét h"'bdné‘fh%i aif rpcepRBelasts Bed af paeitagee rfienmethod CQABRIIEME]  bunps
or UBM (unﬁfl bunp qptallurgy) bet ween said bunps and said trace, and said
second ter ’@&H;SQSUBM (under bunmp netal lurgy) between said trace and

a bondi ng Radparing 4 Bfc MRLNAHaYlupdidybE buipyein said first bias is
electricall'y p05| ive or electrlcally negative, and said second bias is
el ectrical lgpupdiig iavEirst bias to a first terminal of said die and coupling a
second bias to a second terminal of said die to form a circuit loop;
applying an external force to said bumps along substantially a vertical
direction; and

measuring a strength of said external force when said circuit loop is

open.
2. The method of claim 1, wherein said method further comprising:
determining a bonding quality of said die according to said strength.

3. The method of claim 1, wherein said package comprises a
wirebonding BGA package, a Flip-Chip BGA package, PBGA package,
LGA package or a fan-in type and fan-out type wafer level packaging
(FO-WLP).

4. The method of claim 1, wherein said first terminal includes said
bumps or UBM (under bump metallurgy) between said bumps and said
trace, and said second terminal can be UBM (under bump metallurgy)

between said trace and a bonding pad..

5. The method of claim 1, wherein said first bias is electrically positive
or electrically negative, and said second bias is electrically positive
when said first bias is electrically negative electricity, and is

electrically negative when said first bias is electrically positive.
14




when said first bias is electrically negative electricity, and is
electrically negative when said first bias is electrically positive. 14 6.
A nmet hod of Trace Pull Test in dinmension paranmeter for a package, the

met hod conprising follow ng steps: preparing a die having a plurality of
bunmps; coupling a first bias to a first termnal of said die and coupling a
second bias to a second terminal of said die to forma circuit |oop;

appl ying an external force to said bunps along substantially vertical

directiog; @rfﬁietrﬁ%%lst'ﬂ‘Qc@ Idﬁlﬁfefh%toi@x RAL BTSN QJalﬁé’ﬂeE’ RBYP$uhepe said
circuit loop IS open. 7. The nethod of cl alm% wherein said stéps further

conpri si ng:the deéidion mmgraubgrfdllngvmgadtepy of said die according to said
di mrension paraneter. 8. The nmethod of claim®6, wherein said package
conpri ses @remmesoﬂnéiméam pat&léaajéty af PUIHRsChi p BGA package PBGA

package, ackag and fan- out pe level
Packag ng ‘relenn et #iar Rechausbneriral 87 Bl LA IR R e i na
i ncl udes 5%‘e€on@‘ﬂm§ t&fa Wn@ié’ﬁﬁﬁﬂaﬁ%@a%@ét@@gnﬁa& dirciACRopand said
second termnal includes UBM between said trace and a bondi ng pad. 10. The
met hod of dppilping anhertermlsfirde fior stiddhasps silehgcubstaltiatly vertical

direction; and

measuring a dimension parameter of said bumps when said circuit

loop is open.
7. The method of claim 6, wherein said steps further comprising:

determining a bonding quality of said die according to said dimension

parameter.

8. The method of claim 6, wherein said package comprises a
wirebonding BGA package, a Flip-Chip BGA package, PBGA package,
LGA package or a fan-in type and fan-out type wafer level packaging
(FO-WLP).

9. The method of claim 6, wherein said first terminal includes said
bumps or UBM between said bumps and said trace, and said second

terminal includes UBM between said trace and a bonding pad.

10. The method of claim 6, wherein said first bias is electrically
positive or electrically negative, and said second bias is electrically
positive when said first bias is electrically negative, and is

electrically negative when said first bias is electrically positive.

11.A system of Trace Pull Test for IC package, the system comprises:
15




positive or electrically negative, and said second bias is electrically
positive when said first bias is electrically negative, and is

el ectrically negative when said first bias is electrically positive. 11 . A
system of Trace Pull Test for |IC package, the system conprises: 15 a
carrier for carrying an under testing |C package; a power supply coupled to
sai d under testing | C package when testing for providing testing biases; a
tester coupled to said under testing |IC package when testing for pulling

the bunps of cadi¢t WideirriBel ARGnlier RASHAPECApAIL R, Substantially verti cal
direction; and a force/length neter coupled to said tester. 12. The system

of claimlk M‘G'lemsnpsbﬂ doupbiel ta esitdi wyd 41C gséimigalfe phok & pewhegotestinges a
wi r ebondi n Bacﬁka Fli p-Chi p BGA package, PBGA package, LGA
package or rﬁﬁﬂ nﬁ%ﬁé“&ﬁd”@%ﬁwnﬂ type wafer |evel packaging (FO W.P)

13. The sysf ¢fa,0f c%' 18 b s d:xfgapﬁag%%@ét%rég@%fgacg;gé \thﬁgegﬂhl fster, a

Wre Pull Tester, d|f|e ear esi g ed’ tester.
16 ' pulling the bumps of said under testing IC package along a

substantially vertical direction; and

a force/length meter coupled to said tester.

12.The system of claim 11 wherein said under testing IC package further
comprises a wirebonding BGA package, a Flip-Chip BGA package,
PBGA package, LGA package or a fan-in type and fan-out type wafer
level packaging (FO-WLP).

13.The system of claim 11, wherein said tester is a Trace Pull Tester, a

Wire Pull Tester, a modified Ball Shear Tester, or newly designed

tester.
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