:12e3e7 4" T _LH 6~ T I#- 3 JUN 2002 Method for nounting sem conduct o,
chlps The invention concerns a nmethod for mounting sem conduct or cH’ﬁs
*@0001 * After manufacture, the seni conduct or chips located on a wafer are
tested. f\ttenvards, the wafer is adhered to a carrier f0|I and sawn so
that the seniconductor chips can be nounted individually. lwmmmmmmmmu
save the results of the test in a database as a so-called ma
on the one hand, elimnates the inking of the unusable sem condugtme* chi ps
whi ch reduces the cycle tinme when testing. The cycle tine for assenbly IS

al so r edueied fasndungnassenldugoeduaspnent  no | oner has to check eﬂm “‘w“\w\““\“\mm\
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sem conductor chip first to establish whether or not it is ink

assenbl y,equi PRERLNERANa REMEEt} ¥olhias asscohiMRidispd. e seni conduct or
t he ot her hand, additional data can be saved which jive to infor matl on

concern speci al characteristijcs &m con Wi gh can be
t aken i Irﬁf??r E‘g?i’é‘licﬁ’é? i 58’H'C?'éjt”|%[f’r chlf?l%&“‘;%" "”rvt%ler ire eq&FE\BEr\vggi'rs]H %Mﬂ: qg ppen
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from the, 255 BTN LANIPTEAL (UAPE ER¥balils SAEHIERS ARSI e ORCHGL OT - Chi ps

are procd8¥dy> predetermned criteria. sadvant a e is
however et He kit 1o Mansabe Fausongiar FEPT i) @?UCF%‘P? °‘6'Ft“8}? NP
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fol | Wi n o&hg%gcga%@iﬁpn&gﬁﬂh% %ée?{glct%\glseﬁ&?g%@g{ee descri bed P|@n nore detail based
on the aéa/wmgwafesma? isjsgddeplyitin: Fig. | a carrier foil with seniconductor
chips, Fig. 2 a partial section of the carrier foil, and Fig. 3

di spl acenmnbjeviarg tiarisvuendings tolfing hesstion e tnboveenentipned pecileri er toil 2 cl anped
ina frame 1 on which sem conductor chips 3 adhere in rows and colums. The
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the saw meéfqemscam%@rffrle@@ mpuigp 3nd dhedast ?ﬁ"é fon S munishECsend cfuc{ or chips
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Wth the exanple Flf185erzltp§r@iallsecx‘6hgfth&ca)ma(meamf t he seniconductor chips 3
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usabl e semi conductor chips 3. It can therefore happen that, after unt| ng
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t5 of. a wafer table novable in the horizontal XY plane in order to._ppo ;i,pegﬂgz

t he next sem conductor chip 3 to be processed at the |ocation A V\hereby"’t'h’e :

X and Y direction are approxinmately parallel to the colums or rows in

whi ch the sem conductor chips 3 are arranged. A fixed camera is |ocated

above the |l ocation A which neasures the position and orientation of the

sem conductor chip 3 presented at |location Ain relation to a reference

point with high accuracy. In the sel ected exanple) the semi conductor chip
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An approxrmated value for the position of point Pz is estimated based on

the position qof the sawing tracks, 4 b Serflcdn@ici@Ghibont ydador Q
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appr oxi el'y determned, ie, its ori al ..pos Ol IRPRIthd @nE t he
poi nt P betpedcenset aighe loaLigpUNVHGEY thet)ga'idt% st rbaer!3 Ee’ﬂspl?&ﬁatt%%pﬁ%sed OE the
measur ed, pasiih WaRkh @fe sthicorsiambriipt B aekisansgd. sufiyed arierrhiy 1acRed BROVRIEE Aoy
correction vector t her ef or e._i.ndi e SerklOWal@ér hip8 pagtiial at pogiohifoin of the
waf er t afftieh ‘I‘%as‘é{ﬁia\% PPoi fl'dgor_lgettg.kgdggisi%t?%n at E](}/\/nri ch i[he s%:rh]?c%ll(ﬂ.l Btgﬁ‘@ﬂ; the
not avai feltibreo sesfercondoiot with kigh gscuwmeey- Ipthsvielaeer PAAP'L'RT ™ WoUTd be present,
at the | gealiioncduntbdfedREmn eslicomuzeseing 3a.m@emftmz@a@g@ms§@:§mﬁeig_ by
e distance dr + qy correcte corr QML ASRKQS thQelnicoXdudiok eip i on to
t he nextandGagieyr e TTYéVay ?r&ﬁ‘"tfggtag' gﬁ?r edb?oﬁzei%t?oan?’vm thin the sa%{égs ol um.
Thi s progess wafr eReahedd unhd lextioe, beporonduidtBrFe GHF b 6D 2B BIAH 5t t he
|l ocation A and can be nounted. Wt hiias inohedhapbditon heteby tie disvagees He
actual pBTYBE6Iet ‘é“‘écgg_r Iﬁacﬂedt I hter medi at e.p osricﬁlii o SirdeBEr £hpxe
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appr gachgl 4o, Nl @KFER hatdniqasicior oif 3 1otirel deedeantionad i Bin 26hOYHA BB M e d
value for the point B, based on - SAM NGy ktAkS fit BF tAechniaga dobsnocaner a
t akes pl afche %Ffel‘if%lfsgﬁ?ﬁ e))ﬁel %5&*"@?6%‘2"\&'?%9,’ tecwélggdé?/ and isgm{ggr(dgctﬁrot
expl ai neefaupdifes whithearketheoehtk af e eleedarieessif £ PHECIHVENSGR I's theref ore
sed 0 that e ues @kherertibrhn tegiona the refeadnbepamidtnobe di spl aced
in order c'%'?ig’tl_“ aéf’tpél?a%'he ?gnli condtjctgr chi b 33 L hGins ke 92duchited sl p 3b t 5
can be presewedd e DipiAL PR FLBrBIRR AW T nto sl ler di S@l acenent
VECt GFS BnalyRbtCinstéaddif S lpagiedimeiithe vie bhgar aBiilede Bt PRIARROT CBIP £ HENGHP "8t the
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carrier {0l (f“?yzl?e Wrtoﬁmpﬁlﬁjs “method, it is ensured that the wafer table noves
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colum or row, Furthernore, it is possible to nodify the values d~ and/or
da under consideration of the correction vector z5 determned with the
previ ous novenent or under consideration of several correction vectors
determned with several previous novements. |t is even possible to add data
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Wth a second enbodi ment, the wafer table is only noved in X direct+adp JUN 2002
whi |l e the bondhead is noved nore or less in Y direction correspondi ng to

the Y position of the sem conductor chip 3 to be processed. The above

met hod can be simlarly transferred in that the wafer table is noved in X
direction and the bondhead is noved in Y direction colum for colum and/or
row for row and whereby a correction -3 3 JUN 2002 vector is determ ned
after each novenent which is taken into consideration for the next

novenent. Wth this enbodi nent, "determ ni ng? t he act ual FOSIt ghe
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th wh
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t he di nengi |9nsoPh ahd@nsemoGaariuct or chips 3, the greater is the effect of
deformations of the 10 carrier foil 2. While with very small sem conduct or
chips 3 | prac lJ,y._unavo. 4 Sbadiirendsidon Wove the
wafer tab 'éhétsgﬁj%?)é/ 6} dgtfmlnln%t%%j%ma?%ovswt&)pfﬂt hgaﬁ(g'rcraé%r R th ?%{Itv anld to
neasur e tthmefarcteq;atalmsil t’ttﬁrm”a't thetchial posipmRdhavdeIRRls DilsRPPRRPH | ar ger
sem condygt ﬂ{edﬁ!é'p%n@h"'t is possible to nove the wafer table each tinme by
several, for exanple by two or three colums and/or rows. Conditional is
that the point P, is t hi.n,the order aw ng
tracks whingHetgui W&P%ﬂféé ?Sme[ﬁé:n:@”egomﬁ ‘ﬁ“m £hare wor s§wmﬁ£§g%r rg%?rp?{nﬁh @ﬁ i
posi t i onicagerafakthBaceait cutaineimegumectssing tedheo eiyfapd rtfé?fe@ﬁ‘ eyplaipprbiughgry i er
foil 2 may only anount to just less than the half of the distances d, or dz
in Y direghi Qg% %@Arhan@é\vhﬂhg(lndérﬁxgﬁts'tlﬁ?eforWﬁahacteh&dﬁEﬂtEkQﬁk \leﬂtoa@C@l’ﬁdatﬂce
with the invention, the sem conduct ﬁr Chl gwéab}_ley &rcesdeunto}ac
| ocat i on WefsrHblegmysh pgdi %“’éect‘aoﬁiér e %‘dhﬁb%‘/' tcﬁ% “Bt8h e SHIPRTERER 2t
that an Lbﬁpb@;s}es%ﬁteaifcﬁ hiomwgnscblaouesmtromedmanrertihaa@atexabacs@s6c£ruclea<®tmi¢cemas
defective or f | a0dh® J1Bn RUREESRENTow | S
still Iocﬁftgﬁéﬁ’g nésL{?L Oéer%négﬁﬁjeg%rgg ?me lﬁBQlﬂelatda crocnessed%gnd the next
semi conduﬁte@rvhquyb@blsmlwemenlM%éé@edmwﬂh‘éﬁa|’t Tb%m‘ab‘tﬂdﬁf“&bfééﬁig“fed‘s%fidbr oach

this Uﬂpf@&%ﬁé%‘m&%ﬁ%d%& Qﬁfe@tmlpbp@dttm@emayvéct@mnseme adinduchbmnchd/pr 3a
to sem conducter chi i1s
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| 1 A mount 1 ng sem conduc .P § é V\%{
t he seni comigufeilgr Withitpsmetad, ér‘sé“ﬁt”é’s‘%t‘"@dvaéeﬁ“é'ed’é‘t‘ﬁ TSy RAA WHer e
data conggwid RY WilBuSAMGasHAUE i@pinghicplma $r jowar ¢ stored |n a dat abase,
characterized in that. vvhen on the carrier foil (2) the distance between

the next 1-se er%%”d L oL Fr)no%gysggvﬂpeggéﬁlqm('gb&nd@rQ@nsﬁJ@ﬁatx!}@&ﬁhJ@H@&%ﬁ’ vector

sem conductoy ’Spﬁssj excee termned val ue, at | east one . 4
i nter zvedlcmeempcrtwth tbmpneymeﬁplpﬂ’vela@he@md?r ARSI OSEYTE SHEFGEIOrEC R idpeine
| ocat ed. ; h?s‘evéril%reafbwﬁbvea@ﬁh trd i98veh §os§i®te&d5 pidrad t@the ash lsmfati edhdasbaseavitht he

position 18 on}targgn gsat\gnhg\g Iaroe tge cﬁstzgnczs Jl anJ d; Irerz]ill;[/ Qree lcgzcg‘ll)r tl"ﬁe!’n Wi cn a p@g%llp%&éggd
wafer is removed and later re-inserted for the processing of further semiconductor chips, the Die Bonder
can go back to this data and take it into consideration for the calculation of the respective displacement

50 vector.

With a second embodiment, the wafer table is only moved in X direction while the bondhead is moved
more or less in Y direction corresponding to the Y position of the semiconductor chip 3 to be processed.
The above method can be similarly transferred in that the wafer table is moved in X direction and the

bondhead is moved in Y direction column for column and/or row for row and whereby a correction



saw ng, that a correction vector is deternlned whi ch corresponds tojthey ~ng:
devi ati on of the determined actual position fromthe set position and ih at’"
the correction vector is taken into consideration on approaching a next
internediate position or the new seni conductor chip (3b). 2. Method
according to claiml, characterized in that additional data is stored in
the database which contains information about how | arge the |ocal

di fference of the determ ned actual position to the set positionis. .A
_A9.A . AF.As! %G67yH rf4 -g] ' '

% .9%% ' ){val gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
ca]ca]Fg]ca]ca]ca]ca]caU]ca]ca]c:a]cAa]cRa]ca!))))+g+y,/t03@8'3/3E3F3S333A4
566777 ') {vgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca]]ca]ca] ca] ca] ca] ca] ca]ca] ca]ca]c”
a] ca] Ca]vI%al)lci@]j&@]i%h@ﬁ&r%@dh(}ﬁv]\&ﬁdr@ahiuv]s@'\l\an lihg @asiy@br Foy e PRYURNQvEment.
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343%10%6(qs;v41¢m ko ‘340N (hea¢tyal 0T &S (hy wa eys'ablfo%lf&m(s he(% isgsi@and
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Y I‘gor the mventlo(r)l {ﬁ(g‘m(e)evant whet 1/edf(t)hé wafer table and/or the bondhead are moved in X and Y

direction for the processing of the semiconductor chip: It is only a matter of the relative movement. The
‘nvention can therefore also be used by automatic assembly equipment with which the wafer table

remains stationary and only the bondhead moves in X and in Y direction.

The smaller the dimensions of the semiconductor chips 3, the greater is the effect of deformations of the

0 carrier foil 2. While with very small semiconductor chips 3 it is practically unavoidable with the first
embodiment to move the wafer table step-by-step from column to column and/or row to row and to
measure the actual position at each intermediate pasition, with larger semiconductor chips 3 itis
possible to move the wafer table each time by several, for example by two or three columns and/or rows.
Conditional is that the point Py is stil] located withi’n the area 5 bordered by the sawing tracks which

15 belongs to point P,. In other words, the error in the positioning of the wafer table caused by the
deformation of the carrier foil 2 may only amount to just less than the half of the distances d, ord; in Y

direction as well as in X direction.

With the method in accordance with the invention, the sefniconductor chips are reliably presented at

location A where they are to be picked by the bondhead.

20 In the event that an unprocessed chip which is stored in the database for example as defective or as not
fulfilling the current conditions for processing, is still located between the last semiconductor chip 3a
processed and the next semiconductor chip 3b to be processed, then it is advantageous to approach this
unprocessed semiconductor chip on the way from éemiconductor chip 3a to semiconducter chip 3b, to

" measure its position with the camera and to determine the correction vector Q which denotes the

25 deviation of the actual position of the semiconductoer chip from its set position and to take this

correction vector into consideration for the next movement.
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be mounted (3b) and the last mounted 5umwndugt0r chip (_)"I) exceeds a predetermined value, at least
one intermediate position is approached at which no semiconductor chip is located. that its actual position
is determined or estimated based on the position of the sawing tracks (4) left in the carrier foil (2) during
sawing. that a correction vector is determined which corresponds to the deviation of the determined actual
position from the sct position and that the correction vector is taken into consideration on approaching a

next intermediate position or the next semiconductor chip (3b).

2. Method according to claim |. characterized in that additional data is stored in the database which
contains information about how large the local ditference of the determined actual position to the set

position is.



