1 COMBINED PROBE HEAD FOR A VERTICAL PROBE CARD AND METHOD FOR ASSEMBLING
AND ALIGNING THE COMBINED PROBE HEAD THEREOF 5 FIELD OF THE INVENTION [0001]
The present invention relates to a combined probe head and a related method for assembling and
aligning the comblnedgobe head, and more partlculaegC toa comblned&%obe head for a vertical

probe card and meth M%&%Bﬁ%%&ﬁ@ﬁﬁ@rﬁ ﬁ%ﬂ%&ﬂ% ELARBANERSROUND OF
THE INVENTIONNUID0R@Y RaAGSTe MeEdt ] Id G rabid dsrd GNUN@EITYHIS d0OiViBid e BgRiRLIBEent for
contacting the device under test (DUT) and trgggfapingHieRigsignals in order to obtain electrical
properties of the DUT. The probe cards can be classified into a 15cantilever probe card (CPC) and a
vertical probe card (VPC). [0003] FIG 1-1 and FIG 1-2 are structural illustrative drawings of a

conventlongl ve E@[};)@pg-@%qm%@ﬂg to the known art. The conventional vertical probe card 1

includes a printed circuit bo ace converting layer 3 disposed in one side of 20 the printed
circuit board 2, gopmalpe Wﬂ@%émﬁtiﬂrﬂ'@ﬁaﬁgﬁq ébf:hEQ@@%WﬁéH@Qdaﬁfeﬁt@@ﬁw@tlﬁkﬂdm'ty of

probes 5 disposgd ey “ie we&mm@aeg@&'ﬂxsa ﬂaam?ersa ass%?@q er
structures SUCh as Ire ag\g ace nne Weent e CIrCcul ar 2anda
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converting laye@H30igtHs combined probe head.

10
BACKGROUND OF THE INVENTION
[0002] During a wafer test, a probe card is usually used in a testing equipment for
contacting the device under test (DUT) and transferring testing signals in order to
obtain electrical properties of the DUT. The probe cards can be classified into a

15  cantilever probe card (CPC) and a vertical probe card (VPC).

[0003] FIG. 1-1 and FIG. 1-2 are structural illustrative drawings of a conventional
vertical probe card 1 according to the known art. The conventional vertical probe card
1 includes a printed circuit board 2, a space converting layer 3 disposed in one side of
20  the printed circuit board 2, a probe head 4 disposed in one side of the space converting
layer 3, and a plurality of probes 5 disposed in the probe head 4. The space converting
layer 3 may be replaced by other structures, such as manual wire drawing traces
connected between the printed circuit board 2 and a substrate, and the probe head 4 is
disposed in one side of the substrate, such that the space converting layer 3 together
25  with the other substitutable structures can be collectively called as a space transformer.
When a chip is tested by using the vertical probe card 1, each probe 5 tip is able to be
abutting against the test pads of the chip for electrical transmission. Each probe 5 can
absorb the reversed stress through elastic deformation itself. The probe head 4 shown
in FIG. 1-1 is a probe head having two dies. The probe head 4 includes an upper die 6,
30 a lower die 7, and a locating plate 8. The upper die 6 and the lower die 7 can be

combined to each other in order to form a layout space 9 of the probes between them,



25 with the other substitutable structures can be collectively called as a space transformer. When a
chip is tested by using the vertical probe card 1, each probe 5 tip is able to be abutting against the test
pads of the chip for electrical transmission. Each probe5 can absorb the reversed stress through
elastic deformation itself. The probe head 4 shown in FIG 1-1 is a probe head having two dies. The

probe head 4 inghidgs firAtRREpIALE 8 iSRighlNuE tRid tROhFICEHE BlatRePe Iﬁ%%ﬁ%ﬂ%@o&é‘é‘g the

lower die 7 can be combined o each other in order to form a layout space 9 of the probes

them, 2 and thénidesali0gij3ladecd mndisposedspaitidimthioiayiout sfahe Probbe e afréha phypelityeod,holes 10
disposed on the corresponding locations of the probes 5 of the upper die 6, the lower die 7, and the
locating plate 8,hedpeetidisy’ e iemlasating rlfty 8+ 1eerssting iyawbeesha the hEypHtMi dedea Hlameter

dimension of the probe. 5. fioncehen de & probes A nsialign ine assemly. gagh probe S
can pass throug e corresporPcﬁng Holes0'87 e 1I5CR ing pﬂa?e afdthe Tower die 7 and rémain in

a vertical cgnfiggFaian.sARes thiatathe) |Qﬁa‘]iiﬂﬁ péé‘é@n&oi%,c@déﬁe%ﬁé‘béh% URRENFAR Gihpbghhth@ethe
probes 5 can pass through the corresponding holes 10 of the upper die 6 to complete the assembly.
FIG 1-2 is a strucineapdhneitathededrdviolgtbé doctiney plitod\anatithealoveetich prebd cemrdih hiandng three
dies according to the known art, which further includes a middle die 11 (MD) disposed between the

upper die 6 and#&%8lveandieuratag. AR bpiedl fsaiRIPEEE S IHERYREFS RihEE: YeREkHitEreby
ducing d ) il one b
e performed S B R B Bt e B R Ly

generate wear agcapisistonp@ivsstipg. degreas? Hencetrigplagemeast angd ripilRaoceithe probes
5 are often required. In practice, during the process of replacing the probes 5, the upper die 6 must be

removed fl@m peobecnéorphersical pepnalsergrd bavin theeesheacsadglingdn ibatk 2ot taweishprobe 5
is inserted thereon once mare. However, th ai\i%or_dimensions of the E‘r@be&S is ver sg’nall and
FO&i ¢

precise, and thef WBB%@@%Q%SI?QW éﬁighee t E:H'B?ﬂé‘?q Ilﬁe%‘%ﬁﬂéﬂ? 0 ganja Y
non-fixed or nongatatignary, SULCUN QN thts tRshiacating miate BEgEr DGR iR RRel the

probe head 4 is removed from the upper die 6, or that the probe 5 is taken out, which may negatively

affect other 25 gegreerbf wetkiwgrRingaadasseambly di¢fi@den out together alongside. As a result,
there-insertions of other replacement probes 5 are required, which may increase repair cost and
thereby waste maintenance time and labor, especially probe cards having high pin count will be

e T s R e e B P DR
area of the proh@g 51 3bes S HISFb P RE R SHOR A MR KAy YURERIC AeRSary abrisRHd efmutual
interference between probes can be avoided during repair process,
varying degrees. Hence, replacement and maintenance of the probes 5 are often
required. In practice, during the process of replacing the probes 5, the upper die 6
must be removed from probe head 4 first. Then, the probe 5 to be replaced is taken out,
20  and a new probe 5 is inserted thereon once more. However, the size or dimensions of
the probes 5 is very small and precise, and the probes 5 are tightly aligned to each
other. In addition, the locating plate 8 is a non-fixed or non-stationary structure, and
thus the locating plate 8 can be easily turned back if the probe head 4 is removed from
the upper die 6, or that the probe 5 is taken out, which may negatively affect other
25  properly working probes 5 so as to be taken out together alongside. As a result,
there-insertions of other replacement probes 5 are required, which may increase repair

cost and thereby waste maintenance time and labor, especially probe cards having

high pin count will be affected more seriously.

30 SUMMARY OF THE INVENTION



5in order to thereby reduce repair cost. [0006] In order to achieve the above mentioned goal, a
combined probe head is implemented by using the sub-probe heads or the upper sub-dies to
differentiate the layout areas of the probes. According o one embodiment of the present invention, the
10 combined probe head may include a locating plate and a plurality of sub-probe heads. The locating

plate includes ayphyiity,OidixgetdtBri e BAMESHIMRRS Bpafe R MK @ TrBvigEPONdIng

sub-dies and a plurality of probes inserted between the plurality of sub-dies, and each sub-probe head
is assembled andriik@tbi ghebedreasporsting fike diporéioneitiorddr poobtemg|étettieepasseant | lsand
alignment. 15 [0007] According to another embodiment of the present invention, the combined probe
head may includ@y8Ubdie efeheIePpiu ity GiTtippleral® @iekcan Dmitnided IBSRYSEH B S per

sub-dies are correﬂo%gfi{Hg to re ert]ermineg rc\el\geion of Bhe Iow%r die. %iggﬁnt Iaxout areas of the

probes are diffe?%cntiéted of rspéjgl#ne'n"{eed %rf/e%us%g the’ G%peércgab-%%vsql rl&gcrop&'rrl& B &hother

embodimeny of (e REGBIhEMBNHAUCR FaREe@JEr assembling and aligning a combined probe head is
provided. In the method for assembling and aligning the first combined probe head, the combined

probe head may 25 include a locating plate and a plurality of sub-probe head, in which there are a
plurality of probes inserted between the upper sub-die and the lower sub-die of each sub-probe head.

After the sub-prEf9Bealiy ardendecMBlRFaRE ARavE MMARIRREHINGIN ACURRIRRY RIRPE IR Rt of
ﬁ)acgt‘l rf‘g“giz:‘r’igﬁit %ﬁ?ﬂﬂgﬂ?ﬁ"ﬁ% %%i RY HRINGR RSB0 TSR QUBSHER R AHRNINGR oRET
layout areas of the probes. According to one embodiment of the present invention, the
10  combined probe head may include a locating plate and a plurality of sub-probe heads.
The locating plate includes a plurality of fixed portions. Each sub-probe head includes
a plurality of corresponding sub-dies and a plurality of probes inserted between the
plurality of sub-dies, and each sub-probe head is assembled and fixed in the
corresponding fixed portion in order to complete the assembly and alignment.
15
[0007] According to another embodiment of the present invention, the combined
probe head may include a lower die and a plurality of upper sub-dies, in which the
locations of the upper sub-dies are corresponding to a predetermined region of the

lower die. Different layout areas of the probes are differentiated or segmented by

20  using the upper sub-dies.

[0008] According to another embodiment of the present invention, a method for
assembling and aligning a combined probe head is provided. In the method for
assembling and aligning the first combined probe head, the combined probe head may
25 include a locating plate and a plurality of sub-probe head, in which there are a
plurality of probes inserted between the upper sub-die and the lower sub-die of each
sub-probe head. After the sub-probe heads are assembled and fixed in the locating
plate, an accurate alignment of each sub-probe head is achieved by using a probe

alignment unit in order to position the proper locating distribution of all of the



respective probes, and the positioned sub-probe heads are assembled and fixed in the locating plate.
[0009] Therefore, by adopting the embodiments of the present invention, the layout 5areas of a vertical
probe card can be differentiated or segmented in order4to avoid mutual interference under or during
repair process. [0010] These and other objectives of the present invention will no doubt become

obvious to thosg.ehQrjaaRHBEA! %&hﬁ@ﬁo@ﬁﬂn%ﬁ%@ﬁ&ﬁ@&&'%%%%E%H‘?Heja‘)&rﬁﬁﬁ%él% fHethe

preferred embodiment that is illustrated in the various figures and drawings. BRIEF DESCRIPTION OF
THE DRAWINGScatin®platd. FIG 1-1 is a structural illustrative drawing of a conventional vertical probe
15card according to the known art. [0012] FIG 1-2 is a structural illustrative drawing of another
conventional vertical probe card according to the known art 20 [0013] FIG 2-1 is a 3 dimensional
exploded view CLBBO% b& dtar(]:c d|n r@ e |mer}te oef hr% e ?éent inv ntron [0014]
FIG 2-2 is a cross-se trona VieW oPacombife pro accor&r‘?g 5 The &m Biment $Pthe

present invgntiofteas of a vertical probe card can be drfferentlated or segmented in order to avoid

mutual interference under or during repair process.

[0010] These and other objectives of the present invention will no doubt become
obvious to those of ordinary skill in the art after reading the following detailed
10  description of the preferred embodiment that is illustrated in the various figures and

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] FIG. 1-1isa structural illustrative drawing of a conventional vertical probe

15  card according to the known art.

[0012] FIG. 1-2is a structural illustrative drawing of another conventional vertical

probe card according to the known art.

20 [0013] FIG. 2-1is a 3 dimensional exploded view of a combined probe head
according to an embodiment of the present invention.

[0014] FIG. 2-2 is a cross-sectional view of a combined probe head according to the
embodiment of the present invention.

25
[0015] FIG. 3-1 and FIG. 3-2 are a plurality of views illustrating a method for
assembling a combined probe head according to an exemplary embodiment of the

present invention.

30 [0016] FIG. 4-1isa 3 dimensional exploded view of a combined probe head
according to another embodiment of the present invention.



25 [0015] FIG 3-1 and FIG 3-2 are a plurality of views illustrating a method for assembling a combined
probe head according to an exemplary embodiment of the present invention. 30 [0016] FIG 4-1isa 3
dimensional exploded view of a combined probe head @according to another embodiment of the present

invention. 5 [0019%]FIG 4-2 s an assemblwoss-sectional view of a combined probe head according
to another embd8Hh8nt 51&h8-prs BRSSPI 0SS [BRsISN R i &yV10is2 £ REEGA BRP a8 U8ddral view of a

combined probe#iepgiRg € EANG & tenansies R madinesheitbenrtrsent invention. [0019] FIG 5-2 is
an assembly structural view of a die of a combined probe head according to yet another embodiment

of the present invention. 10[0020] FIG 6 is an assembly structural view of a combined probe head

according to stiljeneherembodisneniebis psasett-ivesiiat- dRbhAikdd BFSKeEdRIdeHifF THE
INVENTION [0021] In order to facilitate the understanding of core techniques of the present 15

invention, the dfQWNRSET SPROSE RN QE LS RIGSSRIABKSGE Yt the probes in the probe heads are omitted
in the descriptions below. Regarding the detailed descriptions and techniques of the present invention,

for different embodiment toegether with drawings are cited for illustration as below.
0019] FIG 5-2 is an assembly Structural view of a die of a combined probe head

according to yet another embodiment of the present invention.

10 [0020] FIG. 6 isan assembly structural view of a combined probe head according to

still another embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0021] In order to facilitate the understanding of core techniques of the present
15 invention, the drawing of spacers for assisting standings of the probes in the probe
heads are omitted in the descriptions below. Regarding the detailed descriptions and
techniques of the present invention, for different embodiment together with drawings

are cited for illustration as below.

20 Embodiment 1
[0022] In this embodiment, a combined probe head 20 having three dies is provided.
Please refer to FIG. 2-1. As shown, the combined probe head 20 may include an upper
die (UD) 21, a middle die (MD) 22, a lower die (LD) 23, and a locating plate 24. The
upper die 21, the middle die 22, and the lower die 23 include a plurality of upper

25  sub-dies 210, a plurality of middle sub-dies 220, and a plurality of lower sub-dies 230,
respectively. Be noted that a total number of the upper sub-dies 210 of the upper die
21, a total number of the middle sub-dies 220 of the middle die 22, and a total number
of the lower sub-dies 230 of the lower die 23 are equal to each other, and the positions
of the upper sub-dies 210, the middle sub-dies 220, and the lower sub-dies 230 are

30  configured up and down respectively corresponding to each other. However, the total

number of the upper sub-dies 210, the middle sub-dies 220, and the lower sub-dies



20 Embodiment 1 [0022] In this embodiment, a combined probe head 20 having three dies is provided.
Please refer to FIG 2-1. As shown, the combined probe head 20 may include an upper die (UD) 21, a
middle die (MD) 22, a lower die (LD) 23, and a locatinggplate 24. The upper die 21, the middle die 22,
and the lower die 23 include a plurality of upper 25 sub-dies 210, a plurality of middle sub-dies 220,

and a plurality ofdgwer sit-giemedo rarpSsiivieaPadAbR thiichNal unkerghEAs URRRbSHD-dies
210 of the upper die 21, a total number of the middle sub-dies 220 of the middle die 22, and a total

number of the laffectiub-thesv2aical ttenfiyueatidie 28dressanialytoopachiotheof athd theopesitienrs of the
upper sub-dies 210, the middle sub-dies 220, and the lower sub-dies 230 are 30 configured up and
down respectivéXeaud dhe sHiFEaoUpREhdenel SRR 1 ehe thisisHRRSIaHY wrMAssed sfifries 210,

the middle sub-dies, 220, and the lower sub-di QF 0 are not limited to any. particular numhber, which
is to be considered witoy r]a edting t lé%&é\)'r Fc?ic(gn ﬁgeur%{i%un%éna] E@ggmdt'ﬁy %%e'rsatlsgﬁg% fﬁﬂyprobes.

For examplg, thgoRhisasa BPRSIr ﬁa?t'brsé'i%'ﬂairhﬁt@I@shb%ﬁl&‘?i@?t@l&’tﬁemélﬁﬁﬂ lelv&die 23
guarter-circular upper sub-dies 210; the circular middle die 22 is substantially 5 composed of four

guarter-circular inititiktastibHyiesraposeanf foeracirauter-tinveladie2s iubutistddthlly composed of four
quarter-circular lower sub-dies 230. [0023] The locating plate 24 may include a plurality of fixed
portions 240, in which a total number of the fixed portions 240 is at least equal to the total number of

the 10 upper supsgigs 210 o . [ i ' f the. mi di . and the
lower sub-dies ggé%?thﬁgvr\?g}%ﬁeg @gﬂ%ﬁ%ﬁeﬁ@ﬁﬁg@@ﬁﬁﬁg ggﬁ{agrﬁgugb@jié%%{ct e
middle sub-die 32@tantthsefovfehs fhetiepdatbaseaonidiiadastttygalcty athetdalfaumipes wi-piobe
head 25 (as is shown in FIG 3-1), the sub-probe head 25 can be assembled and fixed in the

corresponihg flxagpasies 20 0sfcihenspes dite?dulibhp ok leesuisdres 228 ofdhedaitiieptige?24 can

form the combi be head 20 to be_disposed in a vertical probe card to_perfgrm test. Th
sub probe neadt DS i NGB IR BLING S SHr & HEPDOH A MichAENT A R iner,

such that the logaiig plalgiL4 RGNS AFEMEALEIRARIISAING Rl e BURILOPLIBOARS fo-dhifiktion,

when all of the sub-probe heads 25 are assembled and fixed in the locating 20 plate 24, a plurality of

probes 26 locatedtinediffeoemyrresfigrativessbipiotadeche 285 &5i s ahdogn darriBisdlip tthe utegesbemined
layout pattern in order to improve the test accuracy of the vertical probe card. [0024] Please refer to
FIG 2-2 togethe8aft?Franbe assesnplodarddised-Eebiopriresponding fixed portion 240, such that

15  the sub-probe heads 25 and the locating plate 24 can form the combined probe head
20 to be disposed in a vertical probe card to perform test. The sub-probe heads 25 are
disposed in the locating plate 24 in a horizontal alignment with each other, such that
the locating plate 24 allows accurate positioning of the sub-probe heads 25. In
addition, when all of the sub-probe heads 25 are assembled and fixed in the locating

20  plate 24, a plurality of probes 26 located in different respective sub-probe heads 25
can be combined into a predetermined layout pattern in order to improve the test

accuracy of the vertical probe card.

[0024] Please refer to FIG. 2-2 together with FIG. 2-1. FIG. 2-2 is a cross-sectional
25  exploded view of the combined probe head 20 shown in FIG. 2-1. For example, each
fixed portion 240 may have a size corresponding to a placement space or space
requirement of the corresponding sub-probe head 25. A support portion 241 is formed
around the circular rim in the placement space. A support beam structure 242 is

formed between the placement spaces, such as the support beam structure 242 shown



25 exploded view of the combined probe head 20 shown in FIG 2-1. For example, each fixed portion
240 may have a size corresponding to a placement space or space requirement of the corresponding
sub-probe head 25. A support portion 241 is formed around the circular rim in the placement space. A
support beam structure 242 is formed between the placement spaces, such as the support beam

structure 242 shawii; iR Kifidi eriusreaiirfifBe foHidheshBoBichTmdfeBastu sl bndie 220

has an opening 221 and a leaning portion 222 (as is shown in FIG 2-2), the opening 221 defines a
sub-layout spacepa@idgu2d TaanasaalEamggpbetion 22D tases2vblvaing 5B 02HAYlingeagpantiad region of the
opening 221. Operations of the leaning portion 222 5 and the leaning beam structure 224 will be
detailed in the f8RENEE g2 BREHIRL thSRAGHe22DIaRAitlPBE orrdSHURAIME HD IS vattre 224iS8B¥Ed on

the upper sub-dies 210.and the lower sub-digs 231 corresponding.to the sub:-layout space 3, such
Mol 1t TP L A N I Tt R i e Sl

upper sub-gie 2344aRel I%iW&WQ@@@@QQW%@@Mi rAdHeRG Sl IsRARS dBBsIAEs 1Papbalayout
space 223. [0025] Please refer to FIG 3-1 together with FIG. 3-2. FIG 3-1 and FIG 3-2 are a plurality of

views illustrating plumelity dffoo rassemdiingditiies &im A8 e dippokes lvadtd e2fpecautlid g & anktimgplary
embodiment of the present invention. First, the middle 15 sub-die 220 can be assembled and fixed in

the lower sub-di@WaTSRntith A1 EBTPREREINIM §'prilicla B LERRAERS rr iueN iR IBE™84! of the
| e © fser . 50
ant e lower <ERCH 240! ST o v o o RO R RAHED 1 T S HE

corresponding hies 3L8.HAS 20 thel W eeesalied?d 030 ddirtavgy seittdiebe disposed in the
10  sub-layout space 223.

[0025] Please refer to FIG. 3-1 together with FIG. 3-2. FIG. 3-1 and FIG. 3-2 are a
plurality of views illustrating a method for assembling the combined probe head 25
according to an exemplary embodiment of the present invention. First, the middle
15 sub-die 220 can be assembled and fixed in the lower sub-die 230, and then the
corresponding probes 26 can be inserted in the holes 231 of the lower sub-die 230.
After that, the upper sub-die 210 is fixedly combined with the middle sub-die 220 and
the lower sub-die 230, such that two terminal ends of the probes 26 can be inserted
into the corresponding holes 211, 231 of the upper sub-die 210 and the lower sub-die
20 230, respectively. Therefore, the upper sub-die 210, the middle sub-die 220, and the
lower sub-die 230 can form the sub-probe head 25, as is shown in FIG. 3-1.
Afterwards, each sub-probe head 25 can be inserted in the fixed portion 240 of the
locating plate 24, such that the leaning portion 222 of the middle sub-die 220 is
abutting against the support portion 241 of the locating plate 24, and the leaning beam
25  structure 224 of the middle sub-die 220 is abutting or leaning against the support beam
structure 242 of the locating plate 24 for supporting and positioning the middle
sub-die 220, as is shown in FIG. 3-2. After the sub-probe heads 25 are assembled and
fixed in the locating plate 24, the sub-probe heads 25 can be assembled and fixed in a

space transformer of a conventional vertical probe card through the locating plate 24.



20 230, respectively. Therefore, the upper sub-die 210, the middle sub-die 220, and the lower sub-die
230 can form the sub-probe head 25, as is shown in FIG 3-1. Afterwards, each sub-probe head 25 can
be inserted in the fixed portion 240 of the locating plate24, such that the leaning portion 222 of the
middle sub-die 220 is abutting against the support portion 241 of the locating plate 24, and the leaning

beam 25 structyyf224iRf e SRifgarmsR- ieite Bris aRUNNS GoHe aUNS ASRIBE R SHRRPBPRAM

structure 242 of the locating plate 24 for supporting and positioning the middle sub-die 220, as is
shown in FIG 3-dispdted ine spheptobsfoeads s asetrasprobiechand fixed in the locating plate 24, the
sub-probe heads 25 can be assembled and fixed in a space transformer of a conventional vertical
probe card through the locating plate 24. 8 That is, in this embodiment of the present invention, the

combined probg igad 20.is,disposed in aspaseransiormer ahavertign) Probq e, [9paGLIA he
above-mentionede ocﬁment, eassem%ly and [OCK THEChaNiSTS Cfveen the upper sub-dies

210, the migclesufncipr2AyaPdheriey IS HRBREA R 0o RS RIS RSl reRehagsms

between the sub-probe head 25 and the locating plate 24 can be implemented by screw locking
mechanisms, bahi tet beseybiyitd ihotie pesbentsingebttoreR dgarslibepFi® F2adhdSsabeptbbe heads
25 are locked in the_IocatingegIate 24 thorough the middle sub-dies 220, The locating plate 10 24

having a surfacPfiRHNG RIYE %%hﬁmp@m@@w&‘it@w {REKRGTIEERANSE P Bty L RS 194 facing
the device undep ity B T)ABER.0" feesdinelesHif wTaca ol e gbse,26 pEibe lwersub-dic

230 as being part of the operating co erations at the cohtac e probes 26 an ﬁwe DUT

won't be affecteghérethin loratbrgtpigtplad, anththusdhentesiioalalseotagrebyovauls lpestpeyaferted. On
15 the other hand, this embodiment can be applied to a vertical probe card with multi-DUT, whereby

the leaningbeadt staydngrésserade ifridihglose maidtite Isusidi 20 &3h e vibwedidaca shdbe formed
by the | t fth 26 for j ing the DUT. Th -called vertical b d. with
it DUT mon RGOt EH A PoARE 1B eErlg Lot AR5eol Do et 0 ERHPA the
same time, for exampleyr 702 RIBAIYOLHIRS AFUPS MR VRIBT £2RNG PRIt bRt R GRMAGHMe: The

so-called "jumping the DUT" means that the layout pattern of the vertical’probe card with multi-DUT

shows a regionabasigieretited, digthbhiiomestashathasfttie probeszegisd o DIETaGSS IRy effadtehst one
DUT when the probe card is under test, in order to test the DUT(S) sitting adjacent at the side of the

jumped across PYthe|Psaias R 8s22 5 0th BWSHEsMERING alsactheteBy wieulstdatee beveffagiedeRchips
won' be 1qucheh ! % SHDR D WA ARRAN S BB BRA RSt A pRSse PR iine
multi-DUT, whereby the leaning beam structures 224 formed by the middle sub-dies
220 can be viewed as a space formed by the layout space of the probes 26 for jumping
the DUT. The so-called vertical probe card with multi-DUT means that the probe card
can be used for testing a plurality of devices under test at the same time, for example,
20  a plurality of dies or chips on a wafer can be tested at the same time. The so-called
“jumping the DUT” means that the layout pattern of the vertical probe card with
multi-DUT shows a regional segmented distribution, such that the probe needs to
move across over at least one DUT when the probe card is under test, in order to test
the DUT(s) sitting adjacent at the side of the jumped across DUT. In other words,

25  when the wafer is touched by the probe, two adjacent chips won’t be touched at the

same time, and a designated chip is being jumped across for conducting testing.

Embodiment 2

[0027] In Embodiment 2, a combined probe head 30 having two dies is provided.



9 FIG 4-1 is a 3D exploded view of the combined probe head 30 and FIG 4-2 is an assembly
cross-sectional view of the combined probe head 30. This embodiment can be applied to a vertical
probe card with multi-DUT. The combined probe head 30 may include an upper die 31, a lower die 32,
and a locating plate 33. The upper die 31 and 5 the lower die 32 include a plurality of upper sub-dies

310 and a plurafiy;of |gwetsyy-eigtodel ViRaPeF e o RiBi RGeS dBR IR AR ARG O UtAE URRET

sub-dies 310 of the upper die 31 and a total number of the lower sub-dies 320 of the lower die 32 are
equal to each otisserirdystrosssatfrdGakvievihefttitelconrhined ipreqe dietal t800)T hisckthigopirsditarof the
upper sub-dies 310 and the lower sub-dies 320 are arranged up and 10 down corresponding to each

other. Besides, B§eiRPHES oA valitabPEite<apdMAtRgdieD'YT1 The LoRiBee AreRaheadniEMayb-dies

310 and the lower sub-dies 320, respectjvel that,a pluralit o%gr es.34 shown. i IG 4-2 can
e anriod boul Gt Sl TRReraleSEoERERr diacsy 1A AR SR eT e Bt T iad =

head 35. The logalshelaie % AlaRs 2 gty of gt RoBiaR:3 3o aichsrake oRlgwenber of

the fixed portions 330 is equal to the total number of the sub-probe heads 35. Therefore, the
sub-probe heads@5-dasn B20asssredilwelaridefinetddrithieacotsd sponaingffitteduppetisntB8@sstchahat the
alignment and positioning of the sub-probe heads 35 can be completed through the fixed portions 330

of the locating pﬁ'é?é’@@efndb‘?ééf?tﬁdtﬁ mﬁiiﬂlﬁﬁ‘@%{égu%!ﬂﬁﬁr%%wﬁtmﬁé Brolouend _ [65?28]
During assemb'Hg@%?ftﬂ’@a‘&ﬂ%‘&i{%é%ﬁ@%ﬁ?ﬁ% .’ﬂ%‘? &%WS%??P@@%@%’@%@ A Cg%ﬁﬁﬁhg‘se”‘ad

in the holes 321 e lower sub . After that, the upper su mbined with the

lower sub-die 33@sisiepl Bfaththepmbed IHesB1 Haiaseegeiriostiediesrespansdineangiesupldnaf the
upper sub-die 310 in order to 25 form the sub-probe head 35. By making usage of the size variations

available dfthe d@yerasutesiiorddin ©r eaehicikar stissiies, 3herefatte s phifidiyediceatsegmndiagning
portion 312 can be formed and assembled in the fixed portions_330. In the gbovementione
embodiment.a W SFnc byl TBHRa BB e, Sianail BYAFE ROWAT, 520k 320,
such that the per@'%g%rﬁﬂ}e?{/?%&iwﬂﬂﬁa\:‘%pgfu?é!'i}éﬂi@r%gbésoéﬁ RERIASS fREN A0S laeleSiieig320 In

order to form the ng portion 312, as is shown in FIG 4-2. The fixed portion 330 may be

implemented bybatpiesrete nppprasish-diechithatdhiaesldvpreble- e @nasnddradifeartedib theipacement
space, and can be assembled and fixed since the leaning portion 312 is leaned against a peripheral of

the 5 placementh&phe®: Iinfilpeptiaonntate stheclodrs sobL@abte 2 fivd fodiead?thih WGl of the

upper sub:die 310 in order to form a protruded leaning portjon, such that a peripheral of the lower
Sub-die 330 wi Bl IO PG HE P de0ute Sh i e L SRR e B reec
portion 330. Sinpiéarly, 5e pasriT A LBkinenD¢RARNEIMSRehy RN el PaRIO AR AL 3 SR> and
the locating plate 33 can be 10 implemented by screw locking mechanisms, but is not being limited in
the present invertticaspévithngh& sed podio hg2@)sstbhatbastendligonzerd faxed positienowatoigtpéate 33,
the sub-probe heads 33 can be assembled and fixed in a space transformer of a conventional vertical

probe card throé@%‘%@%@ﬁ?ﬁ@:ﬁaﬁ@‘é@ GorapletethdeRiaBifsaThreb @ HEABSIBRR @fidpedecring space
transformer of apYa%tE??'irP 598& ?@Hai%\tc’ain the accuracy of the layout of the probes 34.

20
[0028] During assembling of the combined probe head 30, the corresponding probes
34 can be first inserted in the holes 321 of the lower sub-die 320. After that, the upper
sub-die 310 is fixedly combined with the lower sub-die 320, such that the probes 34
can be inserted into the corresponding holes 311 of the upper sub-die 310 in order to

25  form the sub-probe head 35. By making usage of the size variations available of the
upper sub-dies 310 or the lower sub-dies 320 of the sub-probe heads 35, a leaning
portion 312 can be formed and assembled in the fixed portions 330. In the
abovementioned embodiment, a width of the upper sub-die 310 may be greater than a

width of the lower sub-die 320, such that the peripheral area of the upper sub-die 310



[0029] The methods for assembling and aligning the combined probe head 20 described in
Embodiment 1 and the combined probe head 30 described in Embodiment 2 are also provided in the
present invention. As above mentioned, the combinedlfrobe head 20, 30 includes a locating plate 24,
33 and a plurality of 20 sub-probe heads 25, 35, wherein each sub-probe head 25, 35 has a plurality of

probes 26, 34 iq§%’r§ﬁﬂjﬂéﬁr%ﬂﬁ MEQbIG SUPHECDR R fiGer B Rt @S PEARH Bxedainithe

locating plate 24, 33, the accurate alignment of each sub-probe head 25, 35 iS completed by using a
probe alignmenthovitrinroFder 4e2pdsitidixtbeptasiont3N0thenp tdbrspémadteAtbgraiptdcéheposptics)ed
sub-probe heads 25, 35 are assembled and fixed in 25the locating plate 24, 33. [0030] Since each
sub-die of the s&¥EhréBE theay8-Prolsshead Be farhieinseHatHY e plaeeseent Wacenand /GySe a gap

existed between the sub-dies.During assembling of the suh-probe head 25, 35, the relative .positions
atmeor o suss AR i DRGSR AT TP R Pt arer i e K RE

heads 26, 3. "‘;ﬂﬁ%ﬂé‘nﬂrﬁ%@e@‘@ﬂmﬂ’%wmﬁﬁ?@f“ﬂ@ mw%@dlﬁa@@cm@%@bma&o@m@s Qf the
probes 26, 34 of the sub-probe heads 25, 35. In the above embodiment, the probe alignment unit may

be a film havingvédttafitige dippébatibriief 306 probds. tadames pito thiel st ddsesr6)oBidd, sfithesib-probe
heads 25, 35 can be_positioned bi/ calibrating the locating distribution of the probes on the film. In

another embodi%%‘?{fpﬂ_?éabﬂfﬂgea RYMERSHP i 320 WRIGH BerRIAHEsCH R gl?gHPHEhFW?é@ﬁiﬁéQ [0031]
Be noted that, the, lagating, piale %ﬁosﬁ%ﬁéﬂl?ﬁuﬁ%gﬁﬁ%%ﬁdﬁ@Sﬁﬁdmﬁ% 'Q%Qr%g Rlyality of

locking holes (not shown), respectively. e es located on’the locating plate 24, 33

and the locking faelardanataanmisBetbeRroRes e RAsHhedlis B8 MA IR a0canRiivIg@BZrEen than a

screw diameter_of the screw for the Iocking holes. Th_erefore, t_he sub-p_robe_ h_eads_ 25, 35 can be
inserted inlthe |bvikilegBlRS by saeamdasking Biehvasisma, dan isenaltibgingdbviiasida dietheeseshting

Lsed for locking BN A L0 RGBSR 2 oo e DR AT KA AR JS T GRBrE
Ir;‘ri'g‘;ar']r;;zev\%%‘%’?rtﬁé’§ﬁﬁlﬁ%ﬂe [RORR] de-ARRY SRaRBRF SIS iFeL HRAPRURSHSARFINRIned
conventional vertical probe card through the locating plate 33. That is, the combined
probe head 30 is disposed in a space transformer of a vertical probe card.
15
[0029] The methods for assembling and aligning the combined probe head 20
described in Embodiment 1 and the combined probe head 30 described in
Embodiment 2 are also provided in the present invention. As above mentioned, the
combined probe head 20, 30 includes a locating plate 24, 33 and a plurality of
20  sub-probe heads 25, 35, wherein each sub-probe head 25, 35 has a plurality of probes
26, 34 inserted thereon. After the sub-probe heads 25, 35 are assembled and fixed in
the locating plate 24, 33, the accurate alignment of each sub-probe head 25, 35 is
completed by using a probe alignment unit in order to position the layout of the probes

26, 34. After that, the positioned sub-probe heads 25, 35 are assembled and fixed in
25  the locating plate 24, 33.

[0030] Since each sub-die of the sub-probe heads 25, 35 can be formed by cutting a
large-scale die, there may be a gap existed between the sub-dies. During assembling of

the sub-probe head 25, 35, the relative positions between the sub-probe heads 25, 35



20 has separately-formed sub-dies and separately- formed opened holes 211, 231, 311, and 321. The
abovementioned method can be applied to a combined probe head which has sub-probe heads 25, 35
having a plurality of synchronous machined sub-dies arid a plurality of the corresponding holes 211,
231, 311, and 321. 25 Embodiment 3 [0033] In the Embodiment 3, another combined probe head 40

is provided, whigly cafdae APRKESHEPoYSHARSRIBRE Getch Wik ke iB:Ae Rt RRIEUKIDUT. Please

refer to the assembly structural view shown'in FIG 5-1. The combined probe head 40 may include an
upper die 41, a kigemdt di2it dncbquivedtiogmslatetis adheacysfrtbéeepdiitiéhnciute propdar2ditHf upper
sub-dies 410 (such as, the three upper-sub-dies 410 shown in FIG 5-1), wherein the upper sub-dies
410 are in horiz6hi&eaiighrieRe WikfeZch 8thdP Hitdabre embadinaalitiher ke &l D ARIPI4EE on
each of the upper_syb-dies 410. The lower. die 42 includes a plurality of layout areas 420 of the probes,
S wherein there 123 Bdl) SRR TGP RIS T MRl AN AR B S0 e

upper sub-die 430 eanEOIEEERNBLLIhERR Afshedayant i easHAde b @&Wﬁ%ﬁﬂgﬁﬂ@%@ﬂﬁ@die 42,

such that a plurality of probes 44 can be inserted between the upper sub-dies 410 and the layout
areas 420 of thaligiweutiie 42.tThenoppeosubedidsnd10 eavtinr dirdcitynokspotedpoobtheligneerdie 42
and fixedly attached 10 to the lower die 42. After that, the lower die 42 can be assembled and fixed in
the locating platd #5808 1A SIERiRshRY Y ORI Hmeshintibled and fixed in a space transformer of
a conventional vertical probe card through the locating plate 43, such that the combined probe head
40 is disposed in a space transformer of the conventional vertical probe card. Similarly, the assembly

and locking megbagigmBd hiretnast the lopasigitatel andihamipwersdisptdbanskide 25s8mipkyand
locking mechanisms for assembling and fixing the lower die 42 in the locating plate 43 can be

implemented byireltisie agelkiiadj tnethekingbolest(Rohshayem grispretivil thensreb it ipsldngdieleshe
layout pattern of the layout areas 420 of the prqohes can be applied to a multi-DUT or a single DUT. 20
(0034] Besides Bt TP T Ao g Al a8 SR AR pPBEA GO ehoun i
FIGS-2. In tnis epedimaBlyile FAINBHRIRES Rard SN RLRGHET fnelyalll fof fddle
sub-dies 45, wherein two adjacent middle sub-diés 45 are in horizontal alignment with each other, and

each middle subbedidngbhlescarnesgfore]iio the-laybutiaren 4280 38 duwm losvarsaieed 2n ahel Isckésgmbled
and fixed in the lower die 42. Be noted that the layout area 420 is sequentially composed of the upper

sub-die 410, th'aheadny Bgergietabe satevwiearkiveandis 1itiglhe psrerableg andiieglenatimgaririesgb-dies 45,

the length qf the prokes can he effectively matched to allow for flexible ysage. In addjtion, the middle
Sub-dits A2 care B HFLTA o G LT AL B Pk e TS et
being directly assemialedABHiRBRFROFRIGEHOR- Si6uachdaestainlys heimiddin slingnaiges a layout
area of probes which is disposed corresponding to the layout area of the lower die 42, and each upper
sub-die 410 car8Bendireetlyoanaraietemupispositidiimthe layout area of

[0032] The abovementioned method can be applied to a combined probe head which
20  has separately-formed sub-dies and separately- formed opened holes 211, 231, 311,
and 321. The abovementioned method can be applied to a combined probe head which
has sub-probe heads 25, 35 having a plurality of synchronous machined sub-dies and a

plurality of the corresponding holes 211, 231, 311, and 321.

25 Embodiment 3
[0033] In the Embodiment 3, another combined probe head 40 is provided, which
can be applied to a vertical probe card with high pin count and/or multi-DUT. Please
refer to the assembly structural view shown in FIG. 5-1. The combined probe head 40

may include an upper die 41, a lower die 42, and a locating plate 43. The upper die 41



5 the middle die. What calls for special attention is that: the locating plate 43 can be combined and
assembled with the middle die, and can be directly assembled and disposed in the space transformer
of the vertical probe card through the locating plate. Edfbodiment 4 10 [0035] In Embodiment 4,
another combined probe head 50 is provided, which can be applied to a vertical probe card with high

pin count andofid (RrgesErRIENENale (b Sisene refer (il Assar i phiralyAioa of the

combined probe head 50 shown in FIG 6. The combined probe head 50 may include an upper die 51,
a lower die 52, ahohanloc&tiGo P Btebidrdiheheppmedisubdiacktizara piuratinoofaliphgnnidnisulitties 510,
and there is a plurality of holes 511 disposed on each of the %ﬁ)ﬁer sub-dies 510. The lower die 52

includes a layo e8P 8BS #hrHBES s @ tRBIaIEYa Fitalrs HEhelisBosed A 5858 PbritRIRRR Ut area
520. Therefore, each u b-die 510.can correspond, to art of the layout area. 520 and is
iemosod o e e e e SR R S L R A M RS 1y out

area 520, tge 2Q\REPARSIRA TS NBRITAHPIIURABS 128 UBRGb S THEREH B W&gd@b’@kgaé‘r@?@. 520 of

the lower die 54. After all the upper sub-dies 510 are disposed on the lower die 52, the lower die 52
can be assembl€besafdriixeatbnpher lodatiig4ila et 3qgasioad, toiarscod whafay doit kirkgsvathamisms). By
locking the locating plate 53 with other structures of the vertical probe card, the upper die 51, the lower

die 52, and a sdﬁ%%oé%\%hg’reo#q}"{ér e A B &M%&Htﬁe"gﬁ@ﬁ?&ﬁaﬁ?& fBEedNESReth other.
The joining togeiheraf the.yppat @@%Qfﬁ#@ﬁﬁ}ﬁﬁ% &J?%@]ﬁ? %'W{ﬁ)@ﬁ;@g 158% sere,and lock

mechanisms. However, only the relative relations een the upper su the layout area

520, and the lowgpetieidrsaowodn bdQifscaydiibsossius thingwearten af the HRpelysstislies 510
and the lower die 52 is not shown in FIG 6. The 30 difference between Embodiment 4 and

Embodimé#t 3 itk aveepidtibel? 5Afeschatl the 1avwkie dig/ddt care e 2csamitiRsl eanthdikedeti the
(Embodiment 4) have a layout patteyn corresponding tq a single-DUT. Similarly,.in this embodiment, a
micdle cie srucEha ORGP Bry R TBOo i e SehEIA kAR B Hhdbe neas
50 for flexible uggnHaakis, by 2E90e RS VerfGopRRWAINHREIINAER foligSithe 2ength of the

probes 54 can be effectively configured to match. [0036] In comparison with the’combined probe head
40 in the Embodiatenite3 aochibivezdoprbiiee chgpd b4ohéaddidp ireidheii-rabepastent ahsturatberafonhbined

probe head is provided in the present invention. Please refer to FIGS-1 and FIG 5-2. The difference

conventional vertical probe card. Similarly, the assembly and locking mechanisms

15  between the upper die 41 and the lower die 42 and the assembly and locking
mechanisms for assembling and fixing the lower die 42 in the locating plate 43 can be
implemented by screw locking mechanisms, but is not being limited in the present
invention. The layout pattern of the layout areas 420 of the probes can be applied to
a multi-DUT or a single DUT.

20
[0034] Besides, please refer to the assembly structural view of the combined probe
head 40 shown in FIG5-2. In this embodiment, the combined probe head 40 may
further include a plurality of middle sub-dies 45, wherein two adjacent middle
sub-dies 45 are in horizontal alignment with each other, and each middle sub-die 45

25  corresponds to the layout area 420 of the lower die 42, and is assembled and fixed in
the lower die 42. Be noted that the layout area 420 is sequentially composed of the
upper sub-die 410, the middle sub-die 45, and the lower die 42. Therefore, by adding

the middle sub-dies 45, the length of the probes can be effectively matched to allow

for flexible usage. In addition, the middle sub-dies 45 can be combined into a



10 between the combined probe head of this embodiment and the combined probe head 40 in
Embodiment 3 is that: the structures of the upper die 41 and the lower die 42 are exchanged or
switched. That is to say, the upper sub-dies of the uppsr die 41 are switched to be disposed in place of
the lower die 42, and the layout area of the lower die 42 are switched to be disposed in place of the
upper die 41, angh e GRANRGOfinl6rid® RINBFAHSHIRS IRINNKS FRMSresi) ladumpiRgse refer
to FIG 6. The difference between the combined probe head of this embodiment and the combined
probe head 50 ianE ispossteon 4his kinatr thie g@ucCientambyf the oppeiedie Shclodethe loyeat dieaSer are
exchanged or switched. The locating plate 53 can also be used for assembling and fixing the upper die
or the middle BB IEHAS IS ER SOTHSEBAT eiriR BN SORFHRAY. KU FIR Confihry, 2

combined probe head is proyide in, the present invention erein,the upper. die and/or.the lower die of
the probes can ER TR T Bephoir g hea B ARe e S B P et 2.

the probes gan pf RN IRICCEHS RIOgRAaRAGRRAVRNPR I THRUANRSHREIZS, @Rfgden the

sub-probe heads can be assembled and fixed on the locating plate so as to form the combined probe
head disclosed tomaiias anchizseimeles ofithalpresettiéndentanl tanabeesiiecthe asgeaibleanén be
isolated or standalone, such that the replacements of the probes can be performed separately to avoid
errors relating t§ROIREAY B $RAGH HBBSIOIE6h FhERYEIHSShRTABE GRSFKIRE YRS AR K 8lsair
process, which may waste time and increase difficulty to repair the probes. Furthermore, regarding the
probe head withhigh BiRepeYnt, the probes are manually disposed in the probe head during the
assembly process by adopting conventional method. For example, if a vertical probe 5 card has 8000

probes an 0”“’[53%&?&@*3@&18 RERISmRieS Qgrﬂﬂﬁe%e&%b‘e"ﬂé%‘ W%@Sﬂﬁig&’, Wi fime, four

people and four's units of time are required to complete the assem e vertical probe

card. Since the gerapjiird piohe vaticis ipesrerdentyvicividg ipie ‘tunumheoef sUtapjebehgads in
the present invention, the assembly process of the probes can be can be performed by n number of

people 10 simulkHIg&THWT. ThHeasstap frn otdke AssEMHEp pEsEhirAlVvEiaMand Pt §oBHENaEh sPkge total
time-taken of the convention method in_.comparjson, which thereby can. shorten the ass y time and
Sirifcantly nci G D ARLL BN e S A R AL A Hea0 25 SH AR BBt Aot
Embodiment 4, fy gpvigingpthe, yRpRE it dnieai BRIy GfMARRE SYbiliRRiS pRAARGBFTIS-Ef the
probes can be performed 15 separately to avoid affecting the layout accuracy of the other
non-repairlBg/weukiiipsirets. Byl réference tpl tingl inyootifiesl stroCiudispofdth e reduddihehd 3ot
Embodiment 4 (that is, the lower die is divided into a plurality of lower sub-dies), the modified

structures can ridin@igh atahteglover Binbddinskiftes adayerhsseameaRtdf Rsokes asdrbespi&Atages of

Embodiment 1 and mbordg‘ ent 2 (i.e., the prohes can ge assembled in 20 the n number of Jower
cub-cies by sevEIA DUl re 2 AP BT e e B s aIe T A e

assembly time ang tF eaaesHR@ES AP R ¢RIt AT RS SR TUTfspbBsIaRPYRMRNIANE S 2.
advantages are especially obvious when the combined probe head is applied to a vertical probe card

with a large-scaksfertteanmbérighbpitiesdilitgueairdstly and closely aligned in the layout area 520, the

20  probes 54 are inserted between the upper sub-dies 510 and the layout areas 520 of the

lower die 54. After all the upper sub-dies 510 are disposed on the lower die 52, the

lower die 52 can be assembled and fixed on the locating plate 53 (such as, via screw

and locking mechanisms). By locking the locating plate 53 with other structures of the

vertical probe card, the upper die 51, the lower die 52, and a space convertor of the

25  vertical probe card can be assembled and fixed to each other. The joining together of

the upper die 510 and the lower die 52 can be implemented by screw and lock

mechanisms. However, only the relative relationship between the upper sub-dies 510,

the layout area 520, and the lower die 52 is shown in FIG. 6, and the actual fixing

portion of the upper sub-dies 510 and the lower die 52 is not shown in FIG. 6. The

30  difference between Embodiment 4 and Embodiment 3 is that: the probes 54 inserted in



25 [0038] Those skilled in the art will readily observe that numerous modifications and alterations of
the device and method may be made while retaining the teachings of the invention. 16 CLAIMS What
is claimed is: 1. A combined probe head, being digposed in a space transformer of a vertical 5
probe card, the combined probe head comprises: a locating plate, comprising a plurality of fixed

portions; and  &plikghity Qlrss5pE0RE HadHRRIREP IEPRoDERNES) diRRRSGI SR IBaRLR)

alignment with each other, wherein each sub-probe head comprises: an upper sub die, a lower
sub-die, and a mdmnonﬂm@hea belg- mslgrtedmmanaehwmwopﬂnaubedmlam the $owetusib-die,
and each sub-probe head is assembled and fixed in the corresponding fixed portion. 2. The

combined probéﬂ?@ﬂ&%@cﬂdh@g‘*iﬁt@ﬁimeﬂtm#ﬁ@é@n&ﬁ'ﬁé@ WL ﬁﬁ@‘?@ﬁ%&@%hﬁbéﬂdmg to

a placement sp fth GO ondi robe h 3. Th bine ead a cordlng to
claim 1, wherelr? orPg)gc 1 e_e‘fﬁ%t '?ﬂ% d% R%Ifhm gﬂ'epoerras uﬁﬁr{]s gr@é Sretﬁ%?’m é:wi I¥ of the

lower sub-dje '”IQ’(&W&PtF@"B?ébé@@A‘@Qmﬁmcﬁ%ﬁéﬁﬂ@d%ﬁﬁgbﬁamﬁd is leaned against a
peripheral of 20the fixed portion through the leaning portion so as to be assembled and fixed in the

[0036] In comparison with the combined probe head 40 in the Embodiment 3 and the

combined probe head 50 in the Embodiment 4, another combined probe head is

provided in the present invention. Please refer to FIG.5-1 and FIG. 5-2. The difference

10  between the combined probe head of this embodiment and the combined probe head

40 in Embodiment 3 is that: the structures of the upper die 41 and the lower die 42 are

exchanged or switched. That is to say, the upper sub-dies of the upper die 41 are

switched to be disposed in place of the lower die 42, and the layout area of the lower

die 42 are switched to be disposed in place of the upper die 41, and the connectivity of

15  the other structures remains the same. Similarly, please refer to FIG. 6. The difference

between the combined probe head of this embodiment and the combined probe head

50 in Embodiment 4 is that: the structures of the upper die 51 and the lower die 52 are

exchanged or switched. The locating plate 53 can also be used for assembling and

fixing the upper die or the middle die as well, and further description is omitted here

20  for brevity.

[0037] In summary, a combined probe head is provide in the present invention,
wherein the upper die and/or the lower die of the probes can be divided into a plurality
of sub-dies. As shown in Embodiment 1 and Embodiment 2, the probes can be
25 combined into sub-probe heads in advance through the sub-dies, and then the
sub-probe heads can be assembled and fixed on the locating plate so as to form the
combined probe head disclosed in various embodiments of the present invention. As a
result, the repair area can be isolated or standalone, such that the replacements of the

probes can be performed separately to avoid errors relating to the lifting of the probes



locating plate. 4. The combined probe head according to claim 1, wherein each sub-probe head
further comprises: 25a middle sub-die, wherein for each sub-probe head, the middle sub-die is
disposed between the upper sub-die and the lower subsdie. 5. The combined probe head according
to claim 4, wherein the middle sub-die of each sub-probe head further comprises a leaning portion,

and the sub-proy g5 AR ARRINS ALRSAE TR THALPTBRL S e POTton

S0 as to be assembled and fixed in the locating plate.” 17 comprises a support beam structure, such
that the leaningdmelaimcstasetdifficuleane depgairtbe theobepdeutthemnorsiruegareing the Tivemohdached
probe head according to claim 1, wherein the locating plate and 5 the sub-probe heads comprises a

plurality of corre¥BBridyRBLRME AN PraResertR BN ERIEY FHEPEFRH NJERIMORSI 6838 CHtd A% Hehe
locating plate and the locking holes Iggatted an the Iurallirtxeﬁ%‘q%qu:-grobe helad

assen roces adopting ¢onvention I example ic'fha.l\%ﬁ? PsIaEe
greater than a screw Meter ToPTHe Serew for the 166 ing holes for B¢ |r9g emdaflxmgct%eD p?ureallty of
locking holes. 1€ard Rad\ssUDHiRRAPEARGARALO RN ESRARGSRE IRSAAEE BRBREOpISH P IAtMaTtical
probe card, the combined probe head comprises:
one specified unit of time, four people and four specified units of time are required to
complete the assembly of the vertical probe card. Since the combined probe card is
independently divided into “n” number of sub-probe heads in the present invention,
the assembly process of the probes can be can be performed by n number of people
10  simultaneously. The total time-taken of the present invention is merely one-nth of the
total time-taken of the convention method in comparison, which thereby can shorten
the assembly time and significantly increase the assembly efficiency. On the other
hand, as shown in Embodiment 3 and Embodiment 4, by dividing the upper die into a
plurality of upper sub-dies, the replacements of the probes can be performed
15  separately to avoid affecting the layout accuracy of the other non-repairing/working
areas. By reference to the modified structures of the Embodiment 3 and Embodiment
4 (that is, the lower die is divided into a plurality of lower sub-dies), the modified
structures can maintain advantages of Embodiment 3 and Embodiment 4 as well as the
advantages of Embodiment 1 and Embodiment 2 (i.e., the probes can be assembled in
20  the n number of lower sub-dies by several people, and can be directly disposed on the
upper die in order to shorten the assembly time and increase the assembly efficiency)
at the same time. The abovementioned advantages are especially obvious when the
combined probe head is applied to a vertical probe card with a large-scale DUT and
high pin count probes.
25
[0038] Those skilled in the art will readily observe that numerous modifications and

alterations of the device and method may be made while retaining the teachings of the

invention.



a lower die, comprising a plurality of layout areas of probes; a plurality of upper sub-dies, wherein
two adjacent upper sub-dies are disposed in 15horizontal alignment with each other, and the locations
of the upper sub-dies are corresponding to the layout &aéeas of the lower die, respectively; and a
plurality of probes, wherein two terminal ends of each probe are corresponding to the layout areas,
and are inserted between the upper sub-die and thellgxygnslie, respectively. 20 9. The combined
probe head according to claim 8, wherein each upper sub-die is corresponding to the layout areas,
and is assemblétflaaid figkadnedre: lower die.  10. The combined probe head according to claim 8,
further comprising: 25 a plurality of middle sub-dies, wherein two adjacent middle sub-dies are in
horizontal alignment with each other, the middle sub-dies are corresponding to the layout areas of the

lower die, and are absénfO/BRIBRR PFEXS iRcask RANSr diePoshd Baarsragedfanedarmeleglianttival
composed 8f thayppes LSRR dkbeHRad@oft}titas lower die. 30 11. The combined probe

head according to claim 8, further comprising: a middle die, directly disposed on the lower die,
wherein the middle 30 RLES SIBRIARGSLHEAMYIieE ROMRHEt area of the lower die, and

each upper Sub-die&fﬂm%ﬁfﬂy apsemIbiet e e ehin 46 YR tRERR QFdAspUdEticiRiforiSohtal The
combined probe head according to claim 11, further comprlsmc};]: _
alignment with each other, wherein each sub-probe head comprises:
an upper sub-die, a lower sub-die, and a plurality of probes being inserted
10  between the upper sub-die and the lower sub-die,
and each sub-probe head is assembled and fixed in the corresponding fixed

portion.

2. The combined probe head according to claim 1, wherein each fixed portion has

15  asize corresponding to a placement space of the corresponding sub-probe head.

3. The combined probe head according to claim 1, wherein for each sub-probe
head, a width of the upper sub-die is greater than a width of the lower sub-die in order
to form a leaning portion; and each sub-probe head is leaned against a peripheral of

20  the fixed portion through the leaning portion so as to be assembled and fixed in the

locating plate.

4. The combined probe head according to claim 1, wherein each sub-probe head
further comprises:
25 a middle sub-die, wherein for each sub-probe head, the middle sub-die is disposed
between the upper sub-die and the lower sub-die.

5. The combined probe head according to claim 4, wherein the middle sub-die of
each sub-probe head further comprises a leaning portion, and the sub-probe head is
30 leaned against a peripheral of the fixed portion through the lean portion, so as to be

assembled and fixed in the locating plate.

6. The combined probe head according to claim 4, wherein the middle sub-die of

each sub-probe head further comprises a leaning beam structure, and the locating plate



a locating plate, wherein the middle die is assembled and fixed in the locating plate, and is directly
assembled and fixed in a space transformer of the vertical probe card through the locating plate. 5

13. The combined probe head according to claim 8, futther comprising: a locating plate, wherein the
upper die is assembled and fixed in the locating plate, and the combined probe head is assembled and
fixed in a space PAMEIRTRSBPRAE RSB HHENE cSHEHBE JheHeAR RS RRF I sEuctBre 1§ 4ea0ebmbined
probe head, beiggnrisaseddport Heasestrapgirmer of a vertical probe card, the combined probe head
comprises: an upper die, comprising a plurality of layout areas; a plurality of lower sub-dies, wherein
two adjacent lower sub-dies are disposed in 15 horizontal alignment with each other, and the locations

of the plurality of lowerragl ke frobe RPN e HirG Ry, ifiakarRsaas.ahEsIateRAt die,
respectively; and a plurality of probes, wherein two terminal ends of each probe are inserted

-
between the coffSsiRiRREIBRAS SOBIBRSeR RIRKEAIDHET ERererROpaIIN MGk g holes, resRecsbined

probe head accgfdirméodtiaiie IsbkividerRREL At ER Ste- iR ds P TRSP AMdinBda dbiei miuraligy of
layout areas of the lower die and is assembled and fixed in the upper die. 2516. The combined probe

head according 'R ®efnPA 4N RIEREY - iSigProRe HiGAin & ATdaRE LS - GReat8k BRI R tide¥Yjacent

middle sub-diesgrmétehgoiz@mdalcrbanfoeticvideiaagmeteefofhdridglarsu b-divp teepsrempbtad and
fixed in the layout areas of the upper die, and each layout area is sequentially composed of the upper

die, the middle $28X48 "eFthe lower sub-die.
10

8. A combined probe head, being disposed in a space transformer of a vertical
probe card, the combined probe head comprises:
a lower die, comprising a plurality of layout areas of probes;
a plurality of upper sub-dies, wherein two adjacent upper sub-dies are disposed in
15  horizontal alignment with each other, and the locations of the upper sub-dies are
corresponding to the layout areas of the lower die, respectively; and
a plurality of probes, wherein two terminal ends of each probe are corresponding
to the layout areas, and are inserted between the upper sub-die and the lower die,
respectively.
20
9. The combined probe head according to claim 8, wherein each upper sub-die is

corresponding to the layout areas, and is assembled and fixed in the lower die.

10. The combined probe head according to claim 8, further comprising:

25 a plurality of middle sub-dies, wherein two adjacent middle sub-dies are in
horizontal alignment with each other, the middle sub-dies are corresponding to the
layout areas of the lower die, and are assembled and fixed in the lower die, and each
layout area is sequentially composed of the upper sub-die, the middle sub-de, and the
lower die.

30

11. The combined probe head according to claim 8, further comprising:

a middle die, directly disposed on the lower die, wherein the middle die
comprises a layout area corresponding to the layout area of the lower die, and each
upper sub-die is directly assembled and fixed in the layout area of the middle die.

35



30 17. The combined probe head according to claim 14, further comprising: a middle die, directly
disposed on the upper die, wherein the middle die comprises a layout area corresponding to the layout
area of the upper die, and each lower sub-die is directl assembled and fixed in the layout area of the
middle die. 19 18. The combined probe head according to claim 17, further comprising: a locating

plate, wherein the nigdl@@ROTRLARG RIBRSSAHAFEREIIAGAR FhHatiky HHERer SR SRty assembled

and fixed in a space;tigasiagatef toecrariond Prrkgcaid i sahhRe 'AR¥R@PIMenS locdthgl he
combined probe head according to claim 14, further comprising: a locating plate, wherein the upper

die is assembleBl&{dakts ﬁqrﬁ?é'Yo%%ﬁHﬁ"ﬁfé@%ﬁ%@@o?ﬁBﬁ?é@B?ﬁH@%ﬁ te YEEUFRbRI@%Nd fixed

in a space transéginBrRigihehvesiaahgisae card through the locating plate. 10 20. A method for
assembling and aligning a combined probe head, the combined probe head comprising a locating
plate and alurality of sub-probe head, each sub-probe head comprising an upper sub-die and a lower

sub-die, and a plUfai@WFﬁ@é@hﬁﬁr@EﬁéimrF%ﬁdDﬁM@mgha HRRRTBS A aashsifgwer sub-die;

wherein after the 15 sub-probe heads are assembled and fixed in the locating f%late, an accurate

alignment of each sB2FHBE Malk YEBHIREPBY GisHs 2350BEdAgAHXRH Ui 9 #88sition a

locating distribugie vieatbinBinsassbaniba PeHORRY Si-Preke iheadsaeictapseinagdoanpcfixed in

the locating plate. 2021. The method a c%rding to clajm 20, wherein the probe alignment unit is a film
vertical probe card through the locating plate.

10
14. A combined probe head, being disposed in a space transformer of a vertical
probe card, the combined probe head comprises:
an upper die, comprising a plurality of layout areas;
a plurality of lower sub-dies, wherein two adjacent lower sub-dies are disposed in
15  horizontal alignment with each other, and the locations of the plurality of lower
sub-dies are corresponding to the plurality of layout areas of the upper die,
respectively; and
a plurality of probes, wherein two terminal ends of each probe are inserted
between the corresponding lower sub-die and the upper die, respectively.
20
15. The combined probe head according to claim 14, wherein each lower sub-die
is corresponding to the plurality of layout areas of the lower die and is assembled and

fixed in the upper die.

25 16. The combined probe head according to claim 14, further comprising:

a plurality of middle sub-dies, wherein two adjacent middle sub-dies are in
horizontal alignment with each other, the middle sub-dies are assembled and fixed in
the layout areas of the upper die, and each layout area is sequentially composed of the
upper die, the middle sub-de, and the lower sub-die.

30

17. The combined probe head according to claim 14, further comprising:

a middle die, directly disposed on the upper die, wherein the middle die
comprises a layout area corresponding to the layout area of the upper die, and each
lower sub-die is directly assembled and fixed in the layout area of the middle die.

35



having a locating distribution of the probes, and the sub-probe heads is positioned by calibrating the
locating distribution of the probes on the film. 22. The method according to claim 20, wherein each
sub-probe head further 25 comprises a middle sub-dié9 the sub-probe head is sequentially composed
of the upper sub-die, the middle sub-die, and the lower die, and the sub-probe heads are assembled

and locked in the lod&timBeABRRASLRRIASGAiRAECE NG iR Elaim 17, further comprising:

a locating plate, wherein the middle die is assembled and fixed in the locating
plate, and is directly assembled and fixed in a space transformer of the vertical probe

card through the locating plate.

5

19. The combined probe head according to claim 14, further comprising:

a locating plate, wherein the upper die is assembled and fixed in the locating plate,
and the combined probe head is assembled and fixed in a space transformer of the
vertical probe card through the locating plate.

10

20. A method for assembling and aligning a combined probe head, the combined
probe head comprising a locating plate and a plurality of sub-probe head, each
sub-probe head comprising an upper sub-die and a lower sub-die, and a plurality of
probes are inserted between the upper sub-die and the lower sub-die; wherein after the

15  sub-probe heads are assembled and fixed in the locating plate, an accurate alignment
of each sub-probe head is completed by using a probe alignment unit in order to
position a locating distribution of all the probes, and the positioned sub-probe heads

are assembled and fixed in the locating plate.

20 21. The method according to claim 20, wherein the probe alignment unit is a film
having a locating distribution of the probes, and the sub-probe heads is positioned by

calibrating the locating distribution of the probes on the film.

22. The method according to claim 20, wherein each sub-probe head further
25  comprises a middle sub-die, the sub-probe head is sequentially composed of the upper
sub-die, the middle sub-die, and the lower die, and the sub-probe heads are assembled

and locked in the locating plate through the middle sub-dies.



