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VVre Border with a Suction Device for Pullini; Flat and Hol ding Down a
" Curved Substrate Thﬁwﬂ”ﬂmmmm mmoncerns a Dre Border and/or Wre Border
wi th a suction devi g flat and hol ding down a curved substrate
of the type nanmed in thespsseanbl e of Caim1l. When nounting sem conduct or
chi ps- on a substrate by neans of a so-ralled Die Border, the substrate is

L anspor bech 903, SUPRRL BLOA. SHF 1 8880l BBl FUPLEISIALIARS, Clstance oo

that a Sgu sr%’t auctor cCim carmt D€ nounted at trne 1 oreseemn 1 ocatT OIT. I ﬂ or der
[

that the“substrate |ies flat on the supporting surface, the supporting
surface hasigenflb] e A AI ATHUBSOH G e s i on and
hol di ng own' 0 6 %tcsghélggggﬁpégﬁ%%gﬁggﬁrztes l exae(?£UHG§ﬂa%ﬁ§Bal
Gid Arrhf;:')‘mﬂ\mvwm %F@da'llhsw@lyftéwpqvmdwtbﬁprg@mlwﬁdﬁs@tlor chi ps and whi ch
are first to be coated with adhesive and then equi pped wth a second

sem condwaieRmoGilin s&lﬁ.cctnhm& B &M QbGrafe@sd nfeanstof e shained D@ Bohddr] (BsuBiiradt WV T €
Border for the mm Iﬁ% {e connectio certain
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under
ci r cumst JAtRYedgRag SR ReRsPTaREC g?{?” 3@5@&?&59 git ‘b-”re"‘f"r?éd‘éc[j’b%'t‘? e is
unsucces ¢ bunidiert Objf@eseendbeatibie li srd@niiat OB sutstrdtolis PRcnftie suppditig soifacdamid ce

whi ch can hol d do e ron rved substrate | evel

suppor | RPSPs A% B E B R e B F e DR R R a M e T af m
Advant @geawssatenbodi nents result fromthe dependent clainms. The invention

consists in that cavities are foreseen in the supporting surface with

rai sabl e I [ eQrd S nd, i abl e

rat or i al S0y 1 AREHY GatRE MR PlHRE RPN Gl ar WAL BN RRERES B

t he di spelnpi ang whichriednstwher@atadivslsadpesiveandhpt wdmemllﬂt m@mnﬂ@emlh@db%mchmg

station wher& Whhf aRa¥d 1SRG ARIUSTR% f&ﬁh@Bb&h?ﬁ#ﬂk%@kmg%FQWéb#M&ﬁmQQ&ger

the substrate is always advanced In steps to the bonding station where the

Wi res ar &ndst tesgietcprtaness el eSO CIGh Qe G1at UsTigp A stirerae ifgweycetsEul Duri ng

the forward feed of the curved substrate the vacuum gri ppers are | owered

i nto t he Teamjéct 8he NSenBODI LApedify@ s6aidB HEvadeavhithal RACHREh dvESstpagy tire, t he

vacuum gri pper rai sed h redet erm ned di stance by neans of a

lifting Efoﬁﬁg?w ﬁﬂ]sﬁﬁﬁﬁﬂ?%%wggﬁiled In this position, the vacuum

gri ppers protrude beyond the | evel of the supporting surface. As soon as

t he vaculhe grénppecontioniofresichthes pinehein Kgah h. Afvatthgosimbedimsubstulefr@n tha nor e

or |less gﬁjh ﬁg§$%g cavity is created. The pressure difference between the

pressure upper surface of the substrate (atnospheric pressure) and

the pressure in the cavity on the underneath (vacuum then has the effect

t hat t he T8ithsentian eonpists prtbal sesdfics prgioraggen indhe supportigpéice i radsable arddovgraie by

the fl exumu@m;ga@éwmﬂe bPR&IbId Mhd qapdmwe%&s@dna&&:.as QaHh adSe B&%epn@@@&ﬁate is

appllcatlon 0 hesi ve or mounting of sem conduct or r|n -

conpl et e@Waysrdvaged it ficpo e |disaeisige étﬁ‘éP“t‘H‘érelaF't‘ﬁsﬁﬁ'SC“QP'ieHa%CF"1F'bt° tshepdes The
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f orwar d f af t he s bstrate, vacuun1 iﬁgﬁéfbare | ocated | owere

bel ow t hé §Eﬁ‘f PR %?‘1‘“8‘6‘% glé‘l‘ﬂf' % @rt%?‘b'feé qt‘ﬁtfe@fqeé‘f’rg'cwdf'ﬂo't‘}qé’
forward tebde abstide Datikshd @hveard fe€DOARurved dubstdddd the Cd2Rum grippers are lowered into

the cavities. As soon as the substrate has reached its position, the vacuum grippers are raised by a

predetermined distance by means of a lifting cylinder and vacuum is applied. In this position, the vacuum
grippers protrude beyond the level of the supporting surface. As soon as the vacuum gripper touches the
underneath of the curved substrate, a more or less well-sealed cavity is created. The pressure difference
between the pressure on the upper surface of the substrate (atmospheric pressure) and the pressure in the
cavity on the underneath (vacuum) then has the effect that the substrate is pressed flat against the
supporting surface whereby the flexible vacuum gripper is compressed As soon as the process -
apphcation of adhesive or mounting of semiconductor chip or wiring - is completed, the vacuum is
released and the lifting cylinder 1s lowered. The solution 1n accordance with the invention has the
advantage that. during forward feed of the substrate, the vacuum grippers are located lowered below the

supporting surface and therefore can not interfere with the forward feed of the substrate.
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2 In the follow ng, an enbodi nent of the invention is descri beo‘j |2rIJquDr2g"2
detail based on the drawing which is not.to scale. It is showm in: Fig. |
" A B a cross-section and a plan view of a suction device for receiving a
substrate, and Fig. 2 a further suction device. Figs. 1 Aand 1 B show a
cross-section and a plan view of a suction device with a plate 1 having a
| evel - supporting surface 2 for receiving a substrate 3. The substrate 3 is
fed forwards in steps by a not presented transport arrangenment in a
t r anspor In teh fobewingrn dmbalireenpefcbeigwintign is tiestiitsd ivhene detait brsed angth¢ drawippihiedl or
where it Eudipped with a sem conductor chip or where wire connections
are nmade between a nounted sem conductor chip and the substrate 3. The
plate 1 has a drill hole 5 connectable to a vacuum source whi ch can be
swi t ched!térthamtinofiie-dAdb a agiosoirelia apét Pipmyiew Phesusistsyies fgrestiringie aubstrateThe
groove 6 is located at thg,position of the processing station. The plate 1
contains four cavities 7 arranged in a matrix shape which are open towards
t he supporting surfiide 2 PAITHECHCHN dRKFCh a | owered flexi bl e vacuum gri pper
8.1 to 8.4 is arranged. The vacuumgrippers 8.1 to 8.4 are preferably
so-cal | eangbehlaﬁmmylmmemlgr andpeiaa vwiwi ofla,sudtnbaméva:et“cbthtarpeuef Dhading atanl be
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means of the screws It can be precisely define h di stance
vacuum glOFimib’f’(‘ §‘eil90%l“(t"(9fglezp“}§|35(§t"g staéong bleprdatg h@“Faé\ﬁéQU"GW“ﬂeﬁé a%ﬂﬁp@)h‘\tal lmjrlx
surface %a@évﬂt Hﬁar&lp&ﬁ Kotk BVIR] suppofine surfice b HEeabtPBSThidh 2a¥Sdred fid¥ito vabif, Vacuum
grippers 8. to 8.4 protrude above the | evel of the supporting surface 2

by a di s%%ﬁ*?&reg Dods is grnged: Ml wesimggippersdl to §-haregresgrahey-llsddbeleybivtient on
t he maxi vadonm pitippdls WhehOthardkb® (BB Rk, lcat B dmpRksel hﬁhélﬂl\dﬁfdltbdlﬁdlﬂirechbm:e fdupe
vacuum grlf}\gers 8. | ltogg 4 are Located c Ielteng | ower ed ill q}gn t he
respect | VEERFIRAGSF- 140 3 F RFMPHEY POF AT PrREd™ YT T REVEUBSET S SN EEh2Y ake
pl ace unfppadear»eldlmlmdtqhteveenevehlaﬂmlb» W:zinhoffd”]ﬂ]beﬁzﬁicﬂg/ diivantftieg cyifider M@ Taeict i on
openi ng type the f rce A
obbet ot B Pe BB e VREDH: Pl BB re i P RS8R RBT PRI ng, ¢ e
rigidityddined, e ckhaldloby hyqme ofacus i granpqaien thie na@riegdes thhheks of wléehson raising
mechani c t vacuum
t ripper sﬁ% ?%’ZF"@%C@ ?rﬂ(gnqlnt Z%Qe | %g ol COE%§§Q‘§%\[/@ g‘%“%% ggsw @f” % abl e.
'| ~he t wohipladisiaree gt thpyremen ginperaid 188 2 pwhv@qﬁbaveetheher@én@eelsmortltreesusfawe? dtevel
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vacuum source by neans of a first valve grippers 8.3

and 8.4 NHhcHPRirdnezrdese Ay adigetced? ofthricadly gundt mm- W?e#*ﬁtwewepwdwah@sort

di rect i ORmadtmad Qurvatiredf thbsubdP®ie B AG ARNQL: @dvel Bmlt hﬁ‘e %&ﬁwgnpwsleqeo by aleeans of
a second valve 13. The drill hole 5 is connected vacuum sour ce by
means of 1°5AtedfiopRle{ply Igwerqdiwitlip he frspegtiyedying e t%&lﬂ.fwa@e@ﬁde@%v%gﬂte 3 can

cor r esponkk figdeyinliindekdde wor ki ng cycl e of the machine as follows: The lifting
cylinder 10 is first Iocated at its lower travel limt: the vacuum gri ppers
|841a;[_g g?ﬁéhgrgele Iﬁcr)lg,v\\aﬁl |r&crrﬁasgw glamf:ter ogtl{eggcitfcl)go%mnlglofﬁme |beln)év ?e vacuutnh%rip‘[}er the and
gr i pper sfodeheting ugomithe él'dbeir?@ammmamewlﬁn|»$:Ufneds dppliadarhdle, oAfthearther hmdstﬂ]begnri@t e 3
has reac r f 0. o) t to
te Upper oSy it BREAN AR bl e MG b bl L EN:s WL BRUPUR,
opened s¥bstiast3. Balbayuiyrd wicayppirineers ooty phies 8 fioin|thapgineany Saivklz brye preeedumbe

gri pperS;efaple. to 8.4. As soon as a vacuum gri pper touches the underneath of
the substrate 3, a nore or less well-sealed cavity is created. The pressure
di fference between the pressure on the upper surface of the substrate 3
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supporting surfac reby the v is conpressed,. As soon as
The’ substiiare d iy 6 PEReeaie ereeslR R TP v R R I o
bet ween the groove 6 and the substrate 3 is also filled with vacuum
Because of the groove 6, the substrate 3 is on the one hand sucked onto the
processing | ocation and, on the other hand, is supported on the area of the
supporting surface 2 surrounding the groove 6. As soon as the process -
appllcatlon of adhe5|ve or nmount i ng or mnrlng the senlconductor chlp - is
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Optionally, there can be a second drill hole 15 opening into tfesggno
at the other end of which a not presented sensor is arranged fgeznfg-gséﬁpﬁg

" the vacuum After each opening of the three valves 12, 13 and 14) the sensor

checks whether or not the vacuumin the drill hole I ~ or in the groove 6
reaches a predeterm ned value. If the substrate 3 lies flat on the
supporting surface 2, the vacuum'in the &rill hole 1 ~ or in the groove 6

devel ops, the sensor responds and the process step is carried out. If the
desi red wacuwr sttheveghim ssrcady maohioby gdondtvales | Al hednilbiiolares Sargectedstopireoduced

fig. 2 shg f a further suction device with which
the four \?\zg%'ﬁnus%ﬁré;?lg%gngoparlﬁ% UalV68|g4 and the drill hole 5 arc connected to

one single valve 12. The two vacuumgrrppers 8 1 and 8.2 which ~ 2 JUL
200Z 4 arle opgratipngibeisugion deyige éaréhcctﬁ-teﬁ@rldlmﬁéwﬁlwwmalcxc}? th thergglipe asdpliast i on

4 are CONARGHGH ¢ gm]d%hﬁo ¥ BlsVBcaled aY It&1o@eGRNODRIE IO VAKES bSHRAGE! 1484 2Fd1BcdN0
vacuum gri ppers 4 which are al so arranged next to each ot her when

vi ened i noverahigpoke cadit'P%EtTh%ha'zFS ap-d3 aprthHeet dered: Y reuuyis grpligdtoghedrid] helspnpn
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I r OW resi st anc 0 e oW resjs 0 IS 0
limt theforeessr g9 ‘?é“&}ﬂ&ﬁylwﬁ%@&r@%bﬁﬁaf H@’e'i}éﬁdf}j ?\'@156?%@ &t thrpgvalies | |

hole 5 are, lTDindCl@‘d&l’c@éheB@o ihhadacdubds qiphartom\mnedle\saﬁmmm@nurp@ﬁps;ﬁ:rscxalrto 8.4.

nevert hel ess suction to,t

consi st s, E? Ben g%ar?f)‘f”é" £ f’eré("ich?‘smh ”"H‘?{%eta qf%‘ﬁ S”bS§L{F’12 aIT(HeeO%Y% ¥ Weéﬁeat Ca‘”é(cuum

gri pper ain rebae Tuapresyretdiferabrolsswese dieipansuaneh theupgertsudice whihe bubstesad t i n t he

desired flow resist of ' Vi | r cuum
; phe{| pres uref?nd-[ g?laé ANné v1t held(?rH%&l‘{(rQ&uglgb\t}\%rﬁm\éw&tePfr%cl?numt %

gri ppers uar an Ing o ate _
utilizatiwhstafe 3tlh|ereavcaﬂdt apilinst the wp@mng wptdeurheataibe sacuen stigpet eommensak Ab n

whi ch the, §HL)SS[L ﬂ,{,&,sd X 1R Egl%rﬁ}%%w) nég sBrfJZEé’tt?J'&U%J ¥l bEl@Jé hé %’B%e 6 and

con3|derat|ont at t e su strates ed one after t er to the
processi ne sbaratohis kel fiedsrithacyyel Qeqﬁhféroéthﬁ PV tf@ﬁ@bsgﬁrpb@mﬂwgons bfdace.
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di fferent shape, eg, a rectangul ar, square or i ptical shape, can also

be used. surfgee 2mrr9unzmeﬁleeerqnmﬁm=ﬁ SEnAS KIS PIoCe éPPB%BéPf ashesiie e MBYKABPT wi t h a
sucti on de¥ing thek@niBoHdlctdrlcAlp - ANPmbRIed, thomte dal6ddnv.ad asdIbSiré abfd ald e lifting

pr ocessi ng statjon, the_suction device plate with a
suppor ti ng ligdgy fi & s dovyesd TlWeW%UB%TYFﬁt‘%"O”’tP&éegpI“ﬁ8“%‘6?1?3?%%%" BE"east one

cavity open towards the supporting surface;
In operation, it often occurs that only the two vacuum grippers 8.1 and 8.2 or only the two vacuum

grippers 8.3 and 8 4 are covered by the substrate 3. Nevertheless, sufficient vacuum can be built up
between the substrate 3 and the covered vacuum grippers to press the substrate 3 flat when the internal
flow resistance of the valves 12, 13 and 14 is large enough. The vacuum grippers which are not covered
then create a leak, but the throughput of the incoming air remains low enough and cannot decay the

vacuum.

The three valves 12, 13 and 14 are preferably switched on and off simultaneously. However, it is also

possible to open valve 14 which applies vacuum to the dnitl hole 5 with a slight delay

Optionally, there can be a second drill hole 15 opening into the groove 6 at the other end of which a not
presented sensor is arranged for measuring the vacuum After each opening of the three valves 12, 13 and
14, the sensor checks whether or not the vacuum in the drill hole 15 or in the groove 6 reaches a
predetermined value. If the substrate 3 lies flat on the supporting surface 2, the vacuum in the drill hole
15 or in the groove 6 develops, the sensor responds and the process step 1s carried out. If the desired

vacuum strength is not achieved. then an error message is produced

Fig. 2 shows a schematic drawing of a further suction device with which the four vacuum grippers 8.1 to

8.4 and the drill hole 5 arc connected to one single valve 12. The two vacuum grippers 8 | and 8.2 which



a vacuum gripper nade out of flexible material located in the m’?iﬂ
cavity; a drive nmechanismfor raising the vacuum gri pper above h‘é

" the supporting surface to apply suction to the substrate and for |oweri ng
t he. vacuum gripper 10 into the cavity during transport of the substrate;
and a sensor for neasuring the vacuum beneath the substrate at the
processing station. 2. Die Bonder or W4#e Bonder according to claim1, the
vacuum gri pper being of the bellowtype. 15 3. Die Bonder or Wre Bonder
accor di nge dr@ingdddkeinNtd eacMB@ERIHIN LRGeS RRAY b BigecEol 4 46 Conbuigarth S8 Falde gmg)z{e

| ocated at a position of the processing stati n ore for a
vacuum tcawma%waw@“%ﬁn‘é B ereder oﬂ?s%f“%g% o A eREsd 1P Pﬁ %?,Jht ed
on a fi rasiter S/hdﬁ/l@%dtnh&anggbdbﬁﬂﬁctaﬂd aaetcohﬁaa&ﬂ toahevadie 19 &iad comwoh Fles rdsBtah@cat ed

on an opposj t [ en in a directi transport
of the Suplt GRS Shrb s RhBr Br T Bish B8 B bR a1 & i

wher ei n rtdigors UpPABHd tngnﬂ;tulnefIazckegecraxlarpmersmsccaregnood)@vdem@@erabr the pmla‘,hctlé on of
the processin A hore | yi and
whor o1 n 55 1 e W AR SR e Bk SRR AARINENR LR AOKRBRE, |
groove andudcita flowastistonecwbists.dprexemne.tof @ tirdasinktaitedtivdie bee fanvqup@smquemm de of
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ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal.ca f1 c"a] ca7f Gs@#10%
& ()-ss 15@%21‘(:5 arg Fransported It must namely be taken'into oxmdera ion t al t e substrates have to be fed
one after the other to the processing station and must be held there flat on the supporting surface. Instead
of the circular bellow-type vacuum gripper, vacuum grippers of a different shape, eg, of a rectangular,

square or eliptical shape, can also be used.
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a drive mechanism for raising the vacuum gripper above the level of the
supporting surface to apply suction to the substrate and for lowering the vacuum gripper
10  into the cavity during transport of the substrate; and

a sensor for measuring the vacuum beneath the substrate at the processing station.

2. Die Bonder or Wire Bonder according to claim 1, the vacuum gripper being of the
bellow-type.

15
3. Die Bonder or Wire Bonder according to claim 1, wherein the supporting surface

comprises a groove located at a position of the processing station and a bore for applying
vacuum to the groove and wherein at least one of said cavities is located on a first side of
the groove and at least one of said cavities is located on an opposite side of the groove

20  when seen in a direction of transport of the substrate.

4. Die Bonder or Wire Bonder according to claim 2, wherein the supporting surface
comprises a groove located at a position of the processing station and a bore for applying
vacuum to the groove and wherein at least one of said cavities is located on a first side of
25 the groove and at least one of said cavities is located on an opposite side of the groove

when seen in a direction of transport of the substrate.



