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t hr ee- di nensi onal packagi ng technol ogy such as di e stacking and
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specifically, 1n terns of he integral ure of PoP, at
present, hﬁ e¢ olg e 1% ed in industry can |ay out m)re than
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{000 ] Cuirently available portable electronic products like smartphones,

10 mobile computing products and various electronic consumer devices all seek
higher semiconductor functionalities and performance under the conditions of
limited occupation areas and least thickness and weight with the lowest
fabrication costs, so certain manufacturers have recognized such trends and
devoted efforts specifically on the integration of semiconductor chips, and also

15 developed three-dimensional packaging technology such as die stacking and
package stacking.

[0003] The package stacking can be generally categorized into two
types, respectively referred as package-on-package (PoP) and package-in-
package (PiP). More specifically, in terms of the integral structure of PoP, at

20  present, the technology utilized in industry can lay out more than one hundred
contacts on a single chip of square centimeter area, which typically comprises a
two-layer structure consisting of a first package (top package) and a second
package (bottom package), wherein the first package (top package) is stacked

on top of the second package (bottom package), with each package surface



two-| ayer structure consisting of a first package (top package) and a
second package (bottom package), wheréin the first package (top
package) is stacked on top of the second package (bottom package),

w th each package surface including nore than one hundred micro .
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[ 0004] The_invention provides a test device for testing a package-on-
package (PsPyidyahéneghihiopta ensivdirdadedebefonectipnni Siﬁgﬁ @b bhampEesd

ot hers. [0005] An enbodi nent of the present invention provides a test
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surface of the bottomchip has a plurality of soldering points for
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of a top chip of the PoP stacked-chip. The test device conprises a
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gifﬁcult to clearly differentiate whether the top chip or the bottom one causes
such problems. Seeking other approaches for solution may complicate the
15  entire process, if unable to efficiently identify the problem source.

SUMMARY OF THE INVENTION

[0004] The invention provides a test device for testing a package-on-

package (PoP) stacked-chip to solve the above mentioned problem and others.

[0005] An embodiment of the present invention provides a test device
20  for testing a bottom chip of a PoP stacked-chip. An upper surface of the bottom
chip has a plurality of soldering points for electrically connecting a plurality of
corresponding soldering points of a top chip of the PoP stacked-chip. The test
device comprises a test head and a plurality of test contacts. The test head has

the top chip installed inside. The plurality of test contacts is installed on a lower



surface of the test head, and electrically connected to the plurality
of correspondi ng sol dering points of the top chip inside the test
head. When the | ower surface of the test head contacts the upper
surface of the bottomchip, the plurality of test contacts is

el ect ri cabiifacsorifethedesto hepd. pindr glactycally swinaeetedgt®pbenphiralty of
testing the bottom chip. [0006] Anot her enbodi ment of the present
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correspondi ng so ring points o op chip of the PoP stac

chip. The_test. device co i se 1 est head lL.urality. of .test .
orobes,  aPHuIUPeS G <GRRfs Riletrisali so8RCnd B abic Balind ot sERring,
chip instal]led inside. The first end of the plurality of the test
probesd i sPeinée faritegingthedniest 6@t o t he correspondi ng sol deri ng
points of the top chip inside the test head, and the second ends of

the test pidlegds ext enditig ewmbodirderditr ofnthe | present sinvkaten qirotites 15 tesst
head. The nozzle is install ed about the center of the | ower surface
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passage penetrates the test h and connecting the nozz
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illustrate the first enbodi nent of the test device of the present
i nvent® onghipd The test device comprises a fest head, a plurality of test probes, a nozzle,

and an air flow passage. The test head has the top chip installed inside. The first
end of the plurality of the test probes is electrically connected to the
corresponding soldering points of the top chip inside the test head, and the
second ends of the test probes extending outward from a lower surface of the
15  test head. The nozzle is installed about the center of the lower surface of the
test head, for vacuum absorbing the bottom chip. The air flow passage
penetrates the test head and connecting the nozzle, for exhausting the air flow
so as to generate the absorbing force.
[0007] Other features of the present invention will be apparent from the
20 accompanying drawings and from the detailed description which follows.
BRIEF DESCRIPTION OF THE DRAWINGS
[0008] FIG.1A and FIG.IB illustrate the first embodiment of the test

device of the present invention;



[0009]FIG 2 illustrates the second enbodi nent of the test device of
the present invention; [0010]FIG3A ta FIG 3G illustrate the
operation of the test device in the first enbodi nent of the present

i nvention; 5[0011]FIG 4 illustrates the third enbodi nrent of the test
devi ce of [4t09]pr eseRiGRnViastraten the sapaFnahatnmmd ofitls: 58t idevigstafahe
the fourth enbodi nent of the test device of the present invention;
and [ 0013pidsentOifivesxidd:G 6C illustrate the operation of the test
device in the 10 third enbodi nent of the present invention. DETAILED

DESCR PTI (i G THE PREFERRER EVBGRLVENTS,L ABIAKTIS Al 8% eiml i adyend

ot her tec contenfs, aspe sn relation w

present invention.can bg_ clearly.appreciated through the detail ed
descri pti e&ﬂ?ﬂ@é‘l”ﬁ%@ﬁhﬁ’é”ﬁ#é?‘? O8nbodi nents of the present 15

i nvention in conjunction with the appended draw ngs. _
5  [0011] FIG.4 illustrates the third embodiment of the test device of the

present invention;

[0012] FIG5SA and FIG.5B illustrate the fourth embodiment of the test

device of the present invention; and

[0013] FIG.6A to FIG6C illustrate the operation of the test device in the

© 10 third embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0014) The aforementioned and other technical contents, aspects and

effects in relation with the present invention can be clearly appreciated through

the detailed descriptions concerning the preferred embodiments of the present
15 invention in conjunction with the appended drawings.

[0015] Please refer to FIG.1A and FIG1B, which illustrate the first

embodiment of the test device of the present invention. The test device

comprises a test arm 21, a test head 22, a plurality of test contacts 224, and a

test socket 23. The test device tests a bottom chip of a PoP stacked-chip. The
20 upper surface 51 of the bottom chip 5 has a plurality of soldering points 511 for

electrically connecting a plurality of corresponding soldering points 222 of a

top chip 221 of the PoP stacked-chip. The plurality of test contacts 224 is

installed on the lower surface 225 of the test head 22, and the plurality of test

contacts 224 is electrically connected to the plurality of corresponding



[ 0015] Pl ease refer to FIG 1A and FIG 1B, which illustrate the first
enbodi mrent of the test device of the pesent invention. The test
device conprises a test arm?2l, a test head 22, a plurality of test
contacts 224, and a test socket 23. The test device tests a bottom
chip of as@dpringguietd-2H pf thhdopchup] swidatde &bt diead i2 . bdiheonthe
chip 5 has a plurality of soldering points 511 for electrically
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pl urald t y28t insede theonstdetad 22214 ansacebimdelyi apeirdtyvectoprodup etigoldenisemple,
plurality of soldering points 511 so as to test the bottom chip 5.
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[0016] The bottom chip 5 is contained in the test socket 23, and the test
10 socket 23 is electrically connected to signal contacts 521 on the lower surface
52 of the bottom chip 5. The plurality of test contacts 224 can connect to the
plurality of corresponding soldering points of the top chip 221 inside the test
head 22 in different ways; for example, through the electric conductors of wires
or probes, one end is connected to the plurality of corresponding soldering
15  points 222 of the top chip 221, and the other end penetrates the test head 22 to
electrically connect the plurality of test contacts 224. The test arm 21 is
installed to the semiconductor test equipment, and driven by the group of screw
rods, belts and wheels, so that the test arm 21 can move in the vertical direction
over the test socket 23. When the test arm 21 moves downward close to the test
20 socket 23 for the lower surface 225 of the test head 22 contacting the upper
surface 51 of the bottom chip 5, the top chip 221 inside the test head 22 and the
bottom chip 5 in the test socket 23 form a test loop.
[0017] Please refer to FIG.2, which illustrates the second embodiment of

the test device of the present invention. In this embodiment, the plurality of test



10 socket 23 is electrically connected to signal contacts 521 on the
| ower surface 52 of the bottomchip 5.gThe plurality of test contacts
224 can connect to the plurality of correspondi ng sol dering points of
the top chip 221 inside the test head 22 in different ways; for
exanpl e, thnautgh22shes elmpi¢mented dngltied elisratify it rtest probps A28seleomzalipd
is connected to the plurality of corresponding soldering 15 points
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22 to electrically connect the plural ity of test contacts 224.
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head 22 and the bottomchip 5 in the test socket 23 forma test |oop.
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correspon g sol dering 0|nts 22 of the top chip 221 inside the
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plurality of test probes 223. The first end of the plurality of test
probes 2232iis dosd éxtthd ¢est Ispckemhcbetthat tha phurplityr af itésy pobbes 223 can
correspondi ng sol dering points 222 of the top chip 221 inside the
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extends outward fromthe | ower surface 225 of the test head 22.

the test r
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are electrically connected to the test socket 23. Thus, the top Chl p

221 i nsi dén thesteslespckned fam atestdorp.bottom chip 5 in the test socket
23 forma test | oop. [0018] Please refer to FIG3A to FIG 3G which

erbodi et o L ho. present | PVont | on. ThG L est  devi Se of i ne or ssent
VTS TSP 1 . AU ST CP (RIS R BTG
As of the present invention is used in the automation test equipment, so the
operations of input, test and output are illustrated together in the following. As
shown in FIG3A to FIG3C, a transport arm 4 carries the bottom chip 5 from a
tray 11 in a charging area 1 to a test area 2; then, the test device tests the bottom
20  chip 5 in the test area 2. As shown in FIG.3D, the test arm 21 moves downward
in the vertical direction for the test head 22 close to the test socket 23, so that
the plurality of test probes 223 of the test head 22 can contact the soldering
points 511 on the upper surface 51 of the bottom chip 5 in the test socket 23.

Then, the top chip 221 inside the test head 22 and the bottom chip 5 in the test



shown in FIG3A to FIG3C, a transport arm4 carries the bottomchip
5 froma tray 11 in a charging area 1To a test area 2; then, the
test device tests the bottom20 chip 5 in the test area 2. As shown
in FIG 3D, the test an-n 21 noves downward in the vertical direction
for the testkeh@ddfozm theasst toopt foe tesisiy dedkatora3his . Thatnumnleer of the
plurality of test probes 223 of the test head 22 can contact the
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the test socket 23. Then, the top chip 221 inside the test head 22

and the b WoNESRTN " r h : or
Festing ¢ e BarTanreRel kPSR G n Y ool B b sif Q0Rcl:
configured according to the requirement, so the equi pment can be
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group by fyoue torcame e byttomechip T 4o the diféerbot testrargai D for the bers test
different test area 2 for the best test performance. As shown in
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enbodi nent of the test device of the present invention. In this
enbodi menthe bhgomeshipdévoiceompleting the test to a discharging area 3, and then
10 categorizes on a tray 31 in the discharging area 3.
[0019] Please refer to FIG.4, which illustrates the third embodiment of
the test device of the present invention. In this embodiment, the test device
further comprises a nozzle 61 and an air flow passage 62, so the test device can
vacuum absorb the bottom chip 5. Cooperating with the movement of the test
15 arm 21, the test device functions as the transport arm 4. The nozzle 61 is
installed about the center of the lower surface 225 of the test head 22. The air
flow passage 62 penetrates the test head 22. One end of the air flow passage 62
connects to the nozzle 61, and the other end of the air flow passage 62 connects
to an air compressor (not shown), for exhausting the air flow so as to generate
20 the absorbing force. The first end of the plurality of test probes 223 is
electrically connected to the plurality of corresponding soldering points 222 of
the top chip 221 inside the test head 22, and the second end of the plurality of

test probes 223 extends outward from the lower surface 225 of the test head 22,

so the intersection of the air flow passage 62 and the plurality of test probes



further conprises a nozzle 61 and an air flow passage 62, so the test
devi ce can vacuum absorb the bottomchgp 5. Cooperating wth the
novenent of the test 15 arm 21, the test device functions as the
transport arm4. The nozzle 61 is installed about the center of the

| ower sur hiegehR25 ik dihkakest, bue dds 22akagheloas nof lesyerpissigertog force
penetrates the test head 22. One end of the air flow passage 62
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probes 223 extends outward fromthe | ower surface 225 of the test
head 22, swrfate Silntfetizeboitan diipt hethai noAzlow] passpgez&? camaintshdn the
plurality of test probes 8 nmay have little air | eakage, but this
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223 can shrink backward and extend outward. Wen the test device
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test probes 223 shrinks backward, so that the nozzle 61 can protrude
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chip 5, the second end of the plurality of test probes 223 extends
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which illustrate the fqurth enbodi ment of the test device of the
present i AY mgd?OlI@ér?giri ng to the test 15 head which can vacuum
absorb the bottomchip by itself in the third enbodi ment, the test
head in th@0Z2Hurth &ERtasdineden tprdlisdeandnKadiB: ivdrel illustuaten thesienihing
nodul e. The vacuum absorbing nodule is installed on the

embodiment of the test device of the present invention. Comparing to the test

15 head which can vacuum absorb the bottom chip by itself in the third
embodiment, the test head in the fourth embodiment provides an additional
vacuum absorbing module. The vacuum absorbing module is installed on the
side of the test arm 21, and capable of moving to the lower end of the test arm
21 to cover the test head 22, for vacuum absorbing the bottom chip 5. The

20  vacuum absorbing module comprises a nozzle 71, an air flow pipe 72, and a
rotating arm 73. The rotating arm 73 is installed on the side of the test arm 21
and has an L-shaped end. The nozzle 71 is installed on the L-shaped end. One
end of the air flow pipe 72 is connected to the nozzle 71, and the other end of

the air flow pipe 72 is connected to the air compressor (not shown), for



side of the test arm 21, and capable of noving to the | ower end of
the test arm21 to cover the test headd 22, for vacuum absorbing the
bottom chip 5. The 20 vacuum absor bi ng nodul e conprises a nozzle 71,
an air flow pipe 72, and a rotating arm 73. The rotating ann 73 is
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nozzle 71 is installed on the L-shaped end. One end of the air flow
pi pe 72 i 33 canrdecitedntthetshde obthel test7drm Ahcbrtdmethetlbeer end odfthe best arm
flow pipe 72 is connected to the air conpressor (not shown), for 9
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rotating arm 73 can | ocate on the side of the test arm 21 or on
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the transport arm4. On the other hand, when the test device tests
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side of test an-n . Thus, the test head can test 10 the bottom
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which illustrate the operation of the test device in the th
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10 the bottom chip 5 when the test arm 21 moves downward in the vertical
direction close to the test socket 23.
[0021] Please refer to FIG.6A to FIG.6C, which illustrate the operation of
the test device in the third embodiment of the present invention. In the third
embodiment, the test device comprises the nozzle 61 for vacuum absorbing the

15 Dbottom chip 5. Cooperating with the movement of the test arm 21, the test
device functions as the transport arm 4. As shown in FIG.6A, the test arm 21
moves to the charging area 1. The test head 22 utilizes the nozzle 61 to vacuum
absorb the bottom chip 5 from the tray 11; then, the test arm 21 moves to the
test area 2 so as to carry the bottom chip 5 to the test area 2 and test the bottom

20  chip 5 in the test area 2. The operation in FIG.6A corresponds to FIG3A to
FIG3C. As shown in FIG.6B, when the test arm 21 carries the bottom chip 5 to
the test socket 23, the test head 22 moves close to the test socket 23. Then,
when the nozzle 61 stops vacuum absorbing the bottom chip 5, the plurality of

test probes 223 of the test head 22 contacts the plurality of soldering points 511



enbodi ment, the test device conprises the nozzle 61 for vacuum
absorbing the 15 bottomchip 5. Coopei@ting wth the novenent of the
test aim 21, the test device functions as the transport arm4. As
shown in FIG 6A, the test arm 21 noves to the charging area 1. The

t est headoR2hemppérsasiachd lndAbe dogont chipds sarthatibeidp chip 320t msidedhe p
5 fromthe tray 11; then, the test arm 21 noves to the test area 2 so
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test head 22 contacts the plurality of soldering points 511 10 on

t he upper tastiafradd Baves upwardgotk eariiehile ttan chim? te kavedhe tast preay

I nside the test head 22 and the bottomchip 5 in the test socket 23
can form Thent gt tebogpn fr cdreiet ithg botenbehipp M cfhédmPletiAg thbawn tbnthe

FI G 6C, after conpleting the test, the test head 22 utilizes the
nozzl e 61dfs@hé{1%(ﬁ‘r§1 H}e%bﬁ%*a 5&%&%&%@ &'E&"a!;% P P &i?ﬁlarging area 3. The
operation in FIG.6C corresponds t(; FIG3E to FIG3G. Accordingly, the benefit
that the test device has the absorbing function is obvious. Comparing the
10 operations of the first embodiment, the operations of the third embodiment 1s
much easier; in addition to test time reduction, the bottom chip 5 carried by the
test head 22 prevents from alignment of the test head 22 and the test socket.
[0022] In conclusion, the present invention provides a test device for a
PoP stacked-chip. The test device comprises a test head having a top chip of the
15  PoP stacked-chip installed inside, so the test device according to the present
invention can eliminate the failed bottom chips before package stacking of the
top chip and the bottom chip, for improving the yield of the stacked-chip.
Moreover, the test device according to the present invention can vacuum absorb
the bottom chip, so the bottom chip can be carried directly by the test head and
20  the test arm instead of the transport arm, which improves the throughput.
[0023] Through the aforementioned detailed descriptions for the
preferred embodiments according to the present invention, it is intended to

better illustrate the characteristics and spirit of the present invention rather than

restricting the scope of the present invention to the preferred embodiments



5 test arm 21 noves upward and carries the bottomchip 5 to | eave the
test area 2. Then, the test arm 21 carddies the bottomchip 5 of
conpleting the test to the discharging area 3, and categorizes on a
tray 31 in the disscharging area 3. The operation jn FIG.6C

cor r esponéisciesed|in the previppstexts. (e dbe gpaayy, thhebissHeeils (@ gRgOPPESS
test device has the absorbing function is obvious. Conparing the 10
oper at i onallodhaniges fands¢fferthaty mgnivaldrearopeeatdantnsvidfintthe dchpe df the
enbodi nent is nmuch easier; in addition to test time reduction, the
bot t om ChEﬂes@nﬁ ghibRtbPYad hRlhesledheRdihe2 FENSWaY Sclhinm ¢ it r@@geﬂf
the test head 22 and the test socket. [0022] In conclusion, the

pr esent igéﬁﬂgioqlprovides a test device for a PoP stacked-chip. The
test devi éeﬁ%¥“ses a test head having a top chip of the 15 PoP
stacked-chip installed inside, so the test device according to the
presenmt invention can elininate the failed bottom chips before
package stacking of the top chip and the bottom chip, for inproving
the yield of the stacked-chip. Mreover, the test device according to
t he present invention can vacuum absorb the bottom chip, so the
bottom chip can be carried directly by the test head and 20 the test
aiminstead of the transport arm which inproves the throughput.

[ 0023] Thr ough the aforenentioned detail ed descriptions for the
preferred enbodi nents according to the present invention, it is
intended to better illustrate the characteristics and spirit of the
present invention rather than restricting the scope of the present
invention to the preferred enbodinents 11 disclosed in the previous
texts. On the contrary, the objective is to enconpass all changes and
effectively equival ent arrangenents within the scope of the present
invention as delineated in the follow ng clains of the present
application. 12 WHAT IS CLAIMED IS: 1. A test device for testing a
bottom chi p of a package-on-package (PoP) stacked-chip, an upper
surface of the bottomchip having a plurality of soldering points for
electrically connecting a plurality of



5correspondi ng sol dering points of a top chip of the PoP
stacked-chip, the test device conprisildg: a test head, having the top
chip installed inside, and a plurality of test contacts,
installed on a | ower surface of the test head, and electrically
connect ed W ATh® GLAIMEPSof correspondi ng 10sol dering points of the
top chip inside the test head; wherein when the | ower surface of the

test head cont.actstetthdewigptir testirfeag Bonbmt digp botterkedd-pon-pabkage (PoP)
plurality of test contacts is electrically connected to the plurality

of sol dering poi ggaﬁlﬁé@?l&i;pt?%gi ﬁ]%)@?@ﬁrf%% W@hé Bokom! ekip %ﬁ;g%%l%?lgfﬁﬁ&ce

according to clarm rconprising: a test arm
noving in a verti h end for installing the

al dir.ection vin . ower .
fest head. o, - heft SURCHBE; o8t c oVl G TS aF FEEC gy hep oralty® of
conpri si ng: a test socket, for containing the bottom chi ﬁ t he
test sbcket 20el eetresnoading soldeerg @@inty ofiager| chip af sk BoBstagkpdwhip,
surface of the bottom chip; wherein when the test ann noves downward
close to the testhesteskédvisocdmptisinge | ower surface of the test head
can contact the upper
a test head, having the top chip installed inside, and
a plurality of test contacts, installed on a lower surface of the test
head, and electrically connected to the plurality of corresponding
10 soldering points of the top chip mside the test head;
wherein when the lower surface of the test head contacts the upper
surface of the bottom chip, the plurality of test contacts is
electrically connected to the plurality of soldering points for
testing the bottom chip.
15 2. The test device according to claim 1, further comprising:
a test arm, capable of moving in a vertical direction, having a lower
end for installing the test head.
3. The test device according to claim 2, further comprising:
a test socket, for containing the bottom chip, the test socket
20 electrically connected to signal contacts on a lower surface of the
bottom chip;

wherein when the test arm moves downward close to the test socket

so that the lower surface of the test head can contact the upper



13 surface of the bottomchip, the top.chip inside the test head and
the bottomchip in the test socket fo ha test | oop. 4. The test
devi ce according to claim1l1l, wherein the plurality of test contacts

ol ural ity of test priige b Bls PORERTpibofisclopaf gfifle BTt asadand
sol dering points of the top ﬁhi p inside the test head, and the second
ends of the test pr8keRotiomehtn Wythsdesiseaketionnaest lo@Br surface of

the test head. 5. The test device according to claim1, further
conprising: 10a Mbzzest, denist alctedliapdatcloinge Icemheneimithd phukbiyeof test
surface of the test head, for vacuum absorbing the bottom chip; and

an air flow passaggacRes@hpabdng pRLaliteSbr heAdH R8s, CARNESH &8 tofethe
nozzl e, for exhausting the air flow so”as to generate the absorbing

force..156. The devyi rdi . | ai.m I t.her I %l ng:
a vacu5um absor bi hﬁlsr%létg'uﬁ?gﬁtﬁ%@ﬁ??&g&éﬁgqlﬁ’e%gv%%d%# LE? htggtceogfe%ﬁf’ Mgnd
capabl e of noving to the | ower_end of the test armto cover the test
head, for vacuuntPEsBRBiReENEHYE HetteBRhdmipside the test hpadTapd thessecond
devi ce according to claim®6, wherein the vacuum absor bi ng 20nodul e
conpri ses: a rotahdngf diartest psdtals| ederahng hatwadefrofn theeldvest suaface of
havi ng an L-shaped end, capable of noving in the vertical direction
correspondi ng toidestgsld arm and rotating to cover the test head

5. The test device according to claim 1, further comprising:
10 a nozzle, installed about the center of the lower surface of the test
head, for vacuum absorbing the bottom chip; and

an air flow passage, penetrating the test head and connecting the
nozzle, for exhausting the air flow so as to generate the absorbing
force.

15 6. The test device according to claim 2, further comprising:

a vacuum absorbing module, installed on the side of the test arm, and
capable of moving to the lower end of the test arm to cover the
test head, for vacuum absorbing the bottom chip.

7. The test device according to claim 6, wherein the vacuum absorbing
20 module comprises:

a rotating arm, installed on the side of the test arm, having an L-

shaped end, capable of moving in the vertical direction

corresponding to the test arm, and rotating to cover the test head



14 by the L-shaped end when the rotating armnoving to the | ower end
of the test arm a nozzle, installed dff the L- shaped end; and
an air flow pipe, connected to the nozzle, for exhausting the air

flow 5s0 as to generate the absorbjng force. 8 A test devjce for
Lesting a hot Lom chis BF LioHeRguL Biepabs dpetrecey Sostible i Bvatn
upper surface of the bottomchip having a plurality of sol dering
points for el ectricanfypfélmigscainng a plurality of corresponding

sol dering points of a top chip of the PoP stacked-chip, 10the test

devi ce conpri si ng:noazleggistdiRadn theVi-sbhapdieertidyandhi p i nstal | ed i nsi de,
a plurality of test probes, the first end of the plurality of the

test probes el ectyi Qapn | SOl i
poi nts of the to%)lﬁéj1 i%b?(]nlg1 (ej’e t he %égs)ttOt gargi,%&ge?l fﬁgﬁdgggggéﬂgﬁggﬂ%\?
15t he test probes exten ing ou{ v;@r dbfr??m afl ower surface of the test
head; a nozzle, instaPf&y8HHIAY CH& L& 'BFt he | ower surface of
the test head, for vacuum absorbing the bottom chip; and an air
f1 ow passage, SpeRelerhdaige fordesteng a heHameeltp b Hrivekpgyonackaz@ary,
for exhausting the air flow so as to generate the absorbing force. 9.
The test device amchedichip,tad e vusfaceedrite otdoen chipehddsg adghuraléy

vacuum absorbs the bottom chip, the second ends of the test probes
shrinks backwar dofosbiierih@ Wi eCeelebiichfyt @3hndl8RE SOphidityt N
corresponding soldering points of a top chip of the PoP stacked-chip,
10 the test device comprising:

a test head, having the top chip installed inside,

a plurality of test probes, the first end of the plurality of the test
probes electrically connected to the corresponding soldering
points of the top chip inside the test head, and the second ends of

15 the test probes extending outward from a lower surface of the test
head;

a nozzle, installed about the center of the lower surface of the test
head, for vacuum absorbing the bottom chip; and

an air flow passage, penetrating the test head and connecting the

20 nozzle, for exhausting the air flow so as to generate the absorbing
force.
9. The test device according to claim 8§, wherein when the test device

vacuum absorbs the bottom chip, the second ends of the test probes

shrinks backward to the lower surface of the test head, so that the



15 nozzl e can protrude fromthe test probes; when the test device
tests the bottomchip, the second end,ef the plurality of test probes
extends outward to protrude fromthe r‘}§zzle so as to electrically
connect the soldering points. 510. The test device according to claim

8, further conpri,sihNg:cad r oviag the’?ﬁ.
direction, havi ngagﬂﬁoc\?erﬁ@ﬁgd?o@?]ﬁ@tga Ff%lgfbtelgg tggtthﬁégsé. 1 (%epﬁéﬁ}as
test device accordinhg. to ¢lai 10, further .conpri,sing: a test
booket tor aonotit Petio g Wl Seeond ad 6F e BBrIGk df gst profes' Sénds
10el ectrically connected to signal contacts on a | ower surface of the
bot t om chi p; whepsiwardHerprohade dsemdhe mogpheesy avihekectricallyseonnect the
test socket so that the | ower surface of the test head can cont act

the upper surfaceoldtrib@oatt om chip, the top chip inside the test
and the 15bottomchip In the test socket forma test |oop.

5 10. The test device according to claim &, further comprising:
a test arm, capable of moving in a vertical direction, having a lower
end for installing the test head.
11. The test device according to claim 10, further comprising:
a test socket, for containing the bottom chip, the test socket
10 electrically connected to signal contacts on a lower surface of the
bottom chip;
wherein when the test arm moves downward close to the test socket
so that the lower surface of the test head can contact the upper
surface of the bottom chip, the top chip inside the test and the

15 bottom chip in the test socket form a test loop.



