. * 166166* 06 JUN 2005 1 Description Arrangenent and nmethod for nounting a
backing filmto a pol- ish head 5 The present invention relates to an
arrangenent and a nmethod for nounting a backing filmto a polish head, the

pO|ISh head H‘ Mwumwm mﬂ face for contacting said backing film the back-
ing film havi ve layer. 10 Wth the advent of snaller feature

si zes bel ow quar kgfiesi cron in sem conductor wafer manuf adt BiriUN g
process of chem cal nechanical polishing (CMP) has becone |ncrea5|ngly

i nportant to planarize newy deposited ar grown |ayers and non-uni form 15
The sem con- ductor wafer

surfaces o L copductor devices, e.g. wafers.
to be pollgﬁégg}éegggssed to a pad, onto which a slurry is continuously

conducted, and the pad, which is nounted on a polishing table, is noved

relative t rr di uted between the. wafer and,the
pad contangégﬁgggrgélggauﬁ?gh %%uF b?%a?|§am§l§€ Eéﬁ@nﬁ?e?s PPOF -
chani cal | yigkniseadg nateri al fronlthe waf er surface, as well as active

chem cal additives, which provide a selective re- noval of material, e.g.
tungsten. 25 The uniform removal of material fromthe wafer surface can be
support ed Bie ikpdenly NRRIoR relates tmea®o¢rsﬁngemﬂnbnandhe mecked de of
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connectin
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- 10
With the advent of smaller feature sizes below quarter micron
in gemiconductor wafer manufacturing the process of chemical
mechanical polishing (CMP) has become increasingly important
te planarize newly deposited or grown layers and non-uniform
15 surfaces on semiconductor devices, a.g. wafers. The semicon-
ductor wafer to be polished is pressed to a pad, onto which a
slurry ie continuously conducted, and the pad, which is '
mounted on a polishing table, is moved relative to the wafer.
The slurry distributed between the wafer and the pad contains
20 abrasive with a size of typically 10-50 nanometers for me-
chanically removing material from the wafer surface, as well
as active chemical additives, which provide a selective re-

moval of material, e.g. tungsten.

25 The uniform removal of material from the wafer surface can be
supported by mounting a backing film to the polish head on
the backside of the wafer. In this case the wafer ig held by
said polish head to which the backing film is mounted, The
wafer comprises a system of vacuum holes connecting the wafer

30 backside to a vacuum for holding the wafer prior to polish-
ing. During polishing the wafer is commonly released from
said vacuum holes. The backing film serves for damping and
outweighing thg tension of single abrasive particles exerted
from beneath the wafer and for shielding against particles

35 friectioning on the wafer backside. The wafer, when sucked to
the polish head or when lying on the slurry and the pad below
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~ing. During polishing the wafer is commonly rel eased from said vacuum
hol es. The backing fil mserves for danping and outweighing the tension of
single abrasive particles exerted from beneath the wafer and for shiel ding

agai nst particles 35 frictioning on the wafer backside.
sucked to the polish head or when lying on the slurry and%tqiu\gbﬁ 23053’; ow

*@0002* 06 JUN 2005 2 the polish head is surrounded by floating or fixed
retaining rings for preventing the mafeg edges fromintenser abrasion as

conpared with the inner parts, thus vj di 9 a_uni form,,pol.i shi g across
the waf er . EBeD@bi FB AR bF cHBREORB nb g CBRpRPSRE £1§89aFPbﬁ Bt 8he
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fromt renovi n
and then MMnumafqrsben&ah@ @moun@emlﬁhtﬂtngx #| andpackphatiennef 1the
consistin r @n?g5dngage @bcRdhgsiye |ayer on one of
it's surfg%%élg‘lsﬁ%aﬂg%%%séé ?gﬁna% ally StICk-SI n% on the backing filmoften
i nvol ves an acci dental .encl ose- nment of small air bubbl es between the

adhesi ve |W§rt6’fméﬁ’@r:.ebﬁcﬁ é | Fawged | he. apkwgp@f@ielelc:@ntmﬂwol i sh
head. .20 These air é?i L# d to a quate fres ﬁ on_t he %ﬁ %
backsie dPR HNBFATIE LT FH KR 7% PR DY MEHRT AR
exposed red ategeldyw time rbaads oufst nosst CEMP r@pmtatmshmlm:gstim penoval of
the wafer fronts ' d
rather i ntger?'gré rngcan 432%1} ngﬁln% 39%%;[%1#;;9%%% ?%Es)&%?‘ﬁ?éngéﬁc%a
t her eby demtamsi memaviagyitdiel @bcyrﬂ&qltml ilm from the polish head an
then manually sticking on a new backing film. Backing films

15 consisting of e.g. polyurethane commonly have an acdhesive
 layer on one of it’s surfaces. The process of manually stick-
ing on the backing film often involves an accidental enclose-
ment of small air bubbles between the adhesive layer of the
backing film and the backing plate, i.e. the polish head.

20 These air bubbles lead to a located pressure on the wafer
backeside and therefore result in spots the wafer frontside,
which are exposed relative to their surroundings. During pol-
ishing the removal of the wafer frontside surface material
located in those exposed sgpote is rather intense and can lead

25 to the damage of the corresponding chip, thereby decreasing

the yield significantly.

Moreover, the adhesive layer varies in material characteris-
tice, e.g. thickness, compressibility across the backing

30 film. These non-uniformities in the backing £ilm directly in-
fluence the uniformity of removal of material from the semi-
cinductor wafer surface as well. Since the mounting of back-
ing films depends on the skills of the operators, the disad-
vantages are still increased. The monitoring of the process

35 in order to undertake corrections is rendered impogsible in
default of procese reproducibility.



_ Moreeover, the adhesive layer varies in material characteris- tics, e.g.
t hi ckness, conpressibility across the backing 30 film These
non-uniformties in the backing filmdirectly in- fluence the unifornity of

renoval of material fromthe sem - cinductor wafer surface as jhlﬁ@
t he mounting of back- ing filns depends on the skills of the o@gré{ , the
di sad- vantages are still increased. The nonitoring of the process 35 in
order to undertake corrections is render?d i npossible in default of
process reproducibility. 06 JUN 2005 3 IT is therefore a primary object of
this invention to in- crease the yield in sem conductor wafer manufacturing
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contactin the surface bei ng provi vacuum

hol es, 5t heC#8&king film haV|ng an adhesive | ayer, conprising a neans for
holdlng said polish head, and a neans for exerting a pressure force on

said surf of .the oI sh he en being covered b ai d n
fi : m ;ndaﬁ'”rﬁaaﬁ@? ‘FF:aa’tq *ﬁg It}z% I ?’ﬁg enRat, A1 eI a'F?glﬁ%‘gngﬁﬁ gand
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t he adheS|v Io
appl yi ng co%‘foat}j%m désn‘t pressureagaggndl%ér?&g%a ureg]felp%) ﬁigegl n Jﬁll Il m Un-
der the i rifdagehasrig taerqy@r%aqg gatherentiant ing | sakdt bacdmnqa%ilrand:t@n

easily be Jﬁ@a%er idu RS RRIVIRRIY & AR fﬂél@én%hé h@a dgEdhgad by
appl ytng a pressure fgorce onto the backlng E. g., y|ng unlform
pressure FEVASSh&Hsdhamlves %a'ng:mnrrﬁssim écén%%.#q# ooﬂdﬂéa v@idyer

t hi ckness poAdTR0eRadt,’ amghtd tesdisl|for exerting a pressure force on
- said surface of the polish head, when being covered by said
15 backing film, and a means for heating the backing £ilm.

Using the arrangement and the method according to the presehﬁ
invention the backing film comprising the adhesive layer is
mounted to and sticked on the pe¢lish head by applying co-

20 incidently pressure and temperature to the backing film, Un-
der the influence of temperature the adhesive layer liguifies
and can easily be redistributed between the backing film and
the polish head by applying a pressure force onto the backing
film. E.g., applying a uniform pressure force acrogs the

25  Dbacking film surface a uniform adhesive layer thickness
emerges straightforwardly.

Moreover, the occurrence of ajir bubbles that are enclosed be-
tween the adhesive layer and the polish head can be signifi-

30 cantly reduced by applying a locally dependent pressure
force, that starts to act at gome location on the backing
film and moves continuously across the backing film such that
ailr bubbles are continucusly shifted until. they reach the
edge of the backing film and thus eventually leave the adhe-

35 sive layer. Another advantage arises from the reproducibility
of the process. Since all parts of the arrangement can be



~ Moreover, the occurrence of air bubbles that are encl osed be- tween the

adhesi ve |l ayer and the polish head can be signifi- 30 cantly reduced by
applying a locally dependent. pressure force,. that starts to act at sone
| ocation on the backing filmand noves contlnuously across the backhﬁg
filmsuch that air bubbles are continuously shifted until he
edge of the backing filmand thus eventually | eave the adhe 35 live | ayer.
Anot her advantage arises fromthe reproducibility of the process. Since
all parts of the arrangenent can be 0 6 4UN 2005 4 nonitored and
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surface Qqkyt bF pelickingcat ahd bdheddfe QJaywti tcamabes tinprdved. epr e- sented
by an operator, these two ingredients are preferen- tially provided by sone

mechani cs or logic, respectively. Ad 10 ditionally, an integration of the
arranggnment according to the present invention into a CVMP-tool is possible

and of  apBigiRgche, MeaBRr sbro BB rly8d” s FRERRLIEIIORE B TRANY ofrealEl ' N0
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edge of the backing f|In1and by redistributing

The steps of applying a higher temperature by a means for

heating and of applying a pressure force by a means for ex-

15 erting a pressure force can be performed either coinciden-
tally in parallel or subsequently. However, the viscous, or .
ligquid characteristics of the adhesive layer due to the heat
should be given, when the application of the pressure force
onto the backing fillm is started.

20
Another advantageous aspect considers the use of a roller for

exerting the pressure force onto the backing film. In par-
ticular the roller is efficient in removing the air bubbles
between the adhesive layer and the peolisgh head by leading

25 them to the edge of the backing film and by redistributing
melted adhesive material below the backing f£ilm. The roller
surface is preferably made of rubber or silicon but any other
material is possible as well. The roller is led by a roller
gulde, which is responsible for rolling the roller across the

30 Dbacking film thereby exerting a uniform pressure force at any
location on the backing film.

In order to control the pressure force either the roller
guide means or the means for holding the polish head can be

35 adjusted in there height relative to the plane defined by the
backing film. In case of the roller guide means being adjust-



. nmelted adhesive material below the backing film The roller surface is
preferably made of rubber or silicon but any other naterial is possible as
well. The roller is led by a roller guide, which is responsible for

rolling the roller across the 30 backing filmthereby exertl l@ ﬂ@f
pressure force at any |location on the backing film In order ﬁdj (o]

the pressure force either the roller guide neans or the neans for holdlng
the polish head can be 35 adjusted in there height relative to the plane

defined b e CKi ' of, t r L.d HFEES |
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asBiaat B, (e RAPOHN I L BB St BAT1 SR L 19 10+ he

can be
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vel oght Y, u :%&% consi dered due to which the
presggre oré%s%éﬁkge exerteé' 3@ Eﬁacking film The sur 20 face of the
plate is sufficiently planar and preferably has the size of the backing

film Onge 3¢ nael imi@:@%%ein% U R adpedth MR dcHi Pl Reldas pol i sh
head accordlngﬁto t he ar- ggnent ,of the present Hﬁggn&:on andfthe pol i sh
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ther reduces the need for skill and routine of the operators
15 Preferably an electric motor is used which can be adjusted in

its velocity.

In a further aspect a plate is considerad due to which the
pressure force can be exerted upon the backing film. The sur-
20 face of the plate is sufficiently planar and preferably has
the size of the backing film. Once the polish head is mounted
to the means for holding the polish head according to the ar-
rangement of the present invention and the polish head is
covered with the backing film the plate can be released, and
25 the polish head or the'plate can be moved into the direction
of each other using a motor with their respective surfaces
being essentially parallel to each other. When they have met
they are acting on each other with a pressure force pressing
the backing film and the adhesive layer ¢nto the polish head.
30 In order to impede a shearing movement of the backing £ilm
the movement of the plate or the polish head and the pressure
force are perpendicular to the surface of the polish head and
the backing f£ilm. ' |

35 In a further aspect the heating of the backing film is con-
sidered. The means for exerting a pressure force, e.g. the



. 25 the polish head or the plate can be noved into the direction of each
other using a notor with their respective surfaces being essentially
parallel to each other. Wen they have nmet they are acting on each other
with a pressure force pressing the backing film and the adhesive | ayer
onto the polish head. 30 In order to inpede a shearing noven@AtJU¥ 2806e
backing film the novenent of the plate or the polish head and the pressure
force-are perpendicular to the surface of the polish head and the backing.
film 35 In a further aspect the heating of the backing filmis con-
sidered. The_neans for exerting a pressure force, e.g. the 06 JUN 2005 6
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15 A complete process control is enabled in a further aspect.
Utilizing a control unit in the mode of closed loop control
the motor, the means for heating and the means for axerting a
pressure force can be controlled such as to run in a self-
regulating configuration. This aspect gives the advantage of

20 full process monitoring, especially further quality improve-
ment by correcting and adjusting parameters.

In a further aspect the polish head as the source for the
heat transferred to the backing film ig considered. The ad-

25 vantage is, that the adhegive layer can be directly addressed
by the heat instead of a heat transport via the backing film.

In a further aspect, a means for aligning the backing film,

i.e. the perforation of said backing £ilm, with the vacuum
30 holes, which have to penetrate the backing film in order to

contact the, e.g., semiconductor wafer, is considered. Such a

means, when incorporated into the present arrangement, accel-

erates the process of mounting the backing :film, and there-

fore advantageously leads to a significant saving of time for
35 manufacturing disklike objects, e.qg. wafers.



~ 25 vantage is, that the adhesive |ayer can be directly addressed by the
heat instead of a heat transport via the backing film in a further aspect,
a nmeans for aligning the backing film i.e. the perforation of said
backing film wth the vacuum 30 hol es, which have to penetraQF ;mg Q@ﬁkrng
filmin order to contact the, e.g., sem conductor wafer, is co% I"de
Such a neans, when incorporated into the present arrangenent, accel- :
erates the process of nounting the backing=film and there- fore :
advant ageously leads to a significant saying of time for 35 manufacturing
di skl i ke objects, e.g. wafers. 06 JUN 2005 7 Further advant ageous,
features, Papdds advankagedus ofeatisres, aspechs and detabhs ¢F okRe nt-
dependent ' Jhe il.nwvent.d ' ' ' eference to
enbodi rrent‘géra%%na’it% %@nﬁﬁ%%ﬁﬁwﬁw t He a%éclg@rrp%\ln%% drawi ngs, wherein
figure 1 shows the-process of chem cal nechanical polishing using a polish
head and %}Féi%rﬁqéiéﬂnié%dﬁ désctilsé® with heePetende ot cembodibnentss
first, sinple enpodi nment i1lJustrating the method, accor di qg?%oaﬁljgeeré){ﬁsent
i nvent Bon kakeRy B SIIISTAPRIE Hh 0 PFEHRTY W Con 10Tt ed By an

operator; figure 3 shows a top view of a second enbodi nent according to

t he prese i nvention; fiqure. 4 sho ' Vi .8W g, ot i ment

of the  2OHaRE | BHPHA R SRR O B, iehartial Rotane

according. to the presdmyg ianpeitisinhesl fagure Batiows Hlndasiidyvid a

third enbodi nent aceQrding - t.9,d Pﬁ.,:&r esent invention; figure 6 shows the
y uni-.

resul;g of_an experinéht to veri
' figure 2 shows a first, simple embodiment illustrating the
method according to the present invention using a
workbench and an iron handled and controlled by an
operator;
15

figure 3 shows a top view of a second embodiment according_.
to the present invention;

figure 4 shows é gide view (a), and the arrangement of the
20 closed loop control circuit (b) of the second em-
-bodiment according to the present invention;

figure 5 shows a side view of a third embodiment according
to the present invention; '

25 .
figure 6 shows the results of an experiment to verify uni-

formity after chemical mechanical pelishing with
different backing film mounting procedures.

30 The state-of-the-art configuration of & polish head during
polishing is shown in figure 1. The polish head 1 is con-
nected to a polishing arrangement via a connection peace 23
and is thereby rotated. Vacuum chambers 22- are used to hold
the semiconductor wafer 2 prior to polishing by sucking the

35 semiconductor wafef 2 to vacuum holes 21 distributed over the
planar - or nearly planar - gsurface of polish head 1. In or- -



. formty after chem cal nmechanical polishing wwth different backing film
nmounti ng procedures. 30 The state-of-the-art configuration of a polish head
during polishing is shown in figure 1. The polish head 1 is cagn- nected to
a poli-shing arrangenment via a connection peace 23 and is theB&byUN @6t ed.
Vacuum chanbers 22 are used to hold the sem conductor wafer 2 prior to
pol i shing by sucking the 35 sem conductor wafer 2 to vacuum holes 21
distributed over the planar - or nearly_planar - surface of polish head 1.
In or 06 JUN 2005 s der to.start the poPishing the polish head 1 is noved
to the .pdershongtazbl thélpuwhishing theepedibh hepd dshspawved ao thii ch a
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film3 beifg PRIEREEA CErbR P4L@Imt Rol&EChY Caud¥ACLHEE NE ser%\ﬂhessf??h%.
adhesive layer 4 by which it is  sficked to polish head 1. en pol Tshing
the polish Te hor et Rasing Br3 WeP ekho baskyide of nreRdrendrctes

backi ngdf i wanfl B VO] czmw}:m fﬁwam&rltgv_ei&gdﬂg@gw??zm?@rm%iﬁ&$@ﬁt%d@%@n o

sem condu r a as, as from ont si de. e
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t hod : = ; 5 | i  h
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i s held bpticked to polish head 1.

When polishing the polish head 1 holds semiconductor wafer 2
15 with the help of the backing film 3 which serves for out-
weighing non-uniformities acting on semiconductor wafer 2
from the backside as well as from the frontside. Due to mate-
rial fatigue and particle contamination the backing film 3
hag to be exchanged from time to time.
20 '
Using a first simple embodiment the method according to the
bregent invention will be now explained with reference to
- figure 2. '

25 After polishing, i.e. no semiconductor wafer 2 is held by
vacuum holes 21, polish head 1 is unmounted from the connec-
tlion peace 23 of the polishing arrangement, and clamped into
@ work bench 41', the surface being to receive the backing
film 3 with the adhesive layer 4 positioned, e.g., on the

30 topside. The operator then removes the backing £ilm 3 com-
prising the adhegive layer 4 from a foil and puts it onto the
surface of polish head 1. Thereby he aligns the perforation
of backing film 3 with the vacuum holes 21 of the polish head
l. In order to remove air bubbles 101, which are eventually

35 enclosed between the adhesive layer 4 and the polish héad 1,
the operator takes an iron as both a means for exerting a



. vacuum hol es 21, polish head 1 is unnounted fromthe connec- tion peace 23
of the polishing arrangenent, and clanped into a work bench 411, the
surface being to receive the backing film3 with the adhesive | ayer 4

positioned, e.g., on the 30 topside. The operator then r enoves EH@ Hﬁgking
film3 com prising the adhesive layer 4 froma foil and puts Pt nf'0% t he

surface of polish head 1. Thereby he aligns the perforation of backing
film3 with the vacuum hol es 21, of the pglish head 1. In order to renove
air bubbles 101, which are eventually 357encl osed. between the adhesive
| ayer 4-anpresasupel fencachtl’ 1andt acmepasafor hakeingnsiroandssbarbsa neans

for exerti : syre ; d ans_for _heating 61'

and startsfg?ﬁ%% n%h$h§9%§%§?n§£?§|%f3922%?gégéngﬁaﬁsﬁggPBbP?StEGFEﬁf%ga-

ture of tHheure obf ablae weren ngnd owvait ugif foreat suffibcienh thme sacbotbatnt

tenperaturg 4 |'§m§?& dpg sy ; LR e MLS apd t he

air bu%bl &égipigéﬁgv%d eﬁggsﬂ@tﬁgléﬁg% ?ﬁgﬁ?¢|ﬁ?§ gﬂgééy%iﬁgygrp?essure
n

force TRE fY1SFOWS i the t&br | Pabbienerpube snoved rberearl Cief ace
the air Hsduitind OBilv |3 Iy antawt ivg he Pressere Opbrob éﬂebaélhfﬁévﬁflx’nayer

4. In this, enpodi nent, the operatoy -contyols, whether 10 the neans for
heat i ng, is%-efw?‘ﬁélﬁ ;}‘8}? Jdifé'g mt{f%‘? IEEREE | 1E i ace Bhedir 55
provi di ng hubblehdl ¢ swirlflaesrenft izl 1 grddadd it &F Uhd dhed BESUT €

f , A ing taq th . t i ion.s.il- 15
st at ed TP i o I, SR, 1che DPEARE wtrh ants oS Rt | vel y
shown! 0 Thé-henmeamee Fogo Hestt imgad 11, 6 s ted dirdyy, alowmnsod wvdriiaitngarkpol i sh
head 41 bangaldianAng el dAEaRiAtld Thd '3tk E}Myféﬁéﬁiaos%g%r&e@gﬁe;eup

backi ng fi 3. 1s, positigned in"about the sane plane as
by a 20 gtﬁi & l3a|’“’|l';5y§t SHIEP T, PrESHR LS [§KCui des 52. These rol | er

guides 52 lead a roller 51 serving as a neans for exerting a pressure
force acrgsgegghg gh%&hg%eﬁgr%%%g%%igé %gﬁt%%rgg%%ent inventién is 11-
15 lustrated in figures 3 and 4, where the top and side views
are respectively shown. The unmounted polish head 1 is held
by a means for holding a polish head 41 beneath, and the sur-
face of polish head 1, which has to receive backing £ilm 3 is
positioned in about the same plane as it is stretched up by a
20 guide rail system 53 carrying roller guides 52. These roller
guides 52 lead a roller 51 serving as a means for éxerting a
pregsure force across said playing stretched by the surface
of polish head 1. The apparatus top plate 42 preferably is
positioned in the same plane in order to protect the backing
25 film edges when the roller is starting to contact the surface

of polish head 1.

When the backing film 3 is laid upon polish head 1 with it’s
perforation aligned to vacuum holes 21 roller guides 52 are
30 started to move along guide rail 53 thereby rolling roller 51
across apparatus top plate 42 and then across the surface of
polish head 1 covered by backing film 3 with the adhesive
layer 4 orientated towards polish head 1. -Roller guide 52 is
. driven by an electric motor 71 ag can be seen in the sideview
35 of figure 4a. While roller 51 exerts the pressure force for
ironing the backing f£ilm 3, the means for holding the polish



~of polish head 1. The apparatus top plate 42 preferably is positioned. in
the sanme plane in order to protect the backing 25 fil medges when the
roller is starting to contact the surface of polish head 1. Wen the
backing film3 is laid upon polish head 1 with it's perforatip8 JUN @05d to
vacuum holes 21 roller guides 52 are 30 started to nove al ong guide rail 53
thereby rolling roller 51 across apparatus top plate 42 and then across
the surface of polish head 1 covered by backing film3 with the adhesive

| ayer 4 orientated t owards polish head i1g Roller guide 52 is driven by an
electrlc t he sideview 35 of figure 4a, Wile

een ,
rol | er %ltﬁﬁ $$§§E?Qf?o}EeP?o? heighFnBYt AcPBRERR §Cf FYMHBICE he
Lreanﬁtfgr $1:D1 di hy ctds@e pﬂillesllitr‘ﬂaﬁlﬂéfgfaﬁﬁé Hes b@aﬁe4ilrar§ed]91 nsgatﬁl@hén Ib t's

ei a i nde i p_cas e,pressure force, has_.to be
var?ed )Ié elhg'?e?)‘g g‘FF“Ft%%I H"%%?fib‘go‘f’?ff’é H@gﬁ FR BP¥R  FeHt fbvet rol | er
51I tﬁ ﬁ pmla|mmme_am@muercmtiﬁmbotm@tpb}emllheﬁtBr 5fm'rch t he
ol i sh.he - : in to the ironi gve en rocess
or | 7 of nahigl Fhe BT G 1 deh 08 34 PR ot il e TS trontndt o
out var ds ilevsrlderThen r eshepueocess bbbl il damrivdeneatted hecwthe sthee
ayer 4. MbilibOrlereddy i dehddie gllesidte dMplrdorss SIRILPG1fo DUD-

bles 101 or material _inhonbgeneitie conpri ses nmeans fo

heating 6% aigadtiubpliaf |fgomy rangathidie adhesiie pa@ndt £i | m

Cbrrespondlng roIIers 51., e.g. nade frontslllcone or rubber, are
gener vall frqnta ci al.i zed trade. ch rollers 51 are
heatat’ &Sﬂ Q@*éﬁtﬂ Jtveorléw%iu RIS iaje PWRsr 4.

?/\hi le the bgualsdetoaaldr apatiearhails mduwg@ﬁeetuug;s tztgaehfz:clgtltexatsﬂ cdri:(ip‘rfl%fe%nt
ocations i erg Lo n t r er axi t at
paral | el Hlte%gsgp agggg §o| 18%10% itaza% ng(ﬁ g‘r}gﬁrn df orm

pressure tbn&etb&nbbskeostidﬂmedCorresponding rollers 51, e. g. wade
from gilicone or rubber, are generally available from epe-
15 eialized trade. Such rollers 51 are heatable up to 100°C,

sufficient to melt or liquify the adhesive layer 4.

While the guide rail system is adjustable in its height at 4
. different locations in order to achieve a plane for the

20 roller axis that is parallel to the surface of polish head 1,
the strength of the uniform pressure force can be controlled
by a source. for pressure 59 which acts on the prneumatic cyl-
inder 51''. The pressure force that is actually exerted upon
backing film 3 is measured by sensors 54, or load cells,

25 which are connected to a contreol unit 5, as can be seen in
figure 4b, The pressure force is commonly maintained within a
range of pressure values, which is controlled by control unit
5. Thig is achieved by connecting control unit 5 and the en-
ergy supply to the pressurae éource 59, whiech acots on'tha

30 means for exerting a pressuré force, i.e. the pneumatic cyl-
inder 51''. There is also a temperature measuring sensor 62
sending signals to control unit 5 in order to maintain the
heat transfer supplied by the means for heating 61 to be held
constant or at least beneath a threshold value, to prevent

35 the backing film 3 from heat damage.



. by a source for pressure 59 which acts on the pneumatic cyl- inder 51'"'.
The pressure force that is actually exerted upon backing film3 is

nmeasured by sensors 54, or load cells, 25 which are connected to a control
unit 5, as can be seen in figure 4b. The pressure force is cqeQUNy2005
mai ntained within a range of pressure values, which is controlled by
control unit 5. This is achieved by connecting control unit 5 and the en-
ergy supply to the pressure source 59, which acts on the 30 neans for
exerting a pressure force, i.e. the pneumatic cyl- inder 51''. There is

al so a tenperature neasuring sensor 62 jfgending signals to control unit 5
in order to nmaintain the heat transfer supplied by the neans for heating
61 to be ﬂ@lﬁerBnggﬁnPrﬁ?SHFel§8§Febéﬁe&tHnafPﬁWegﬁﬂﬂﬁrvbwuéhet60éi§Vent

35 the baskurrgneanaarbaerrtheabadnirﬁgefi% éUNa2995tihé vEQg@i% tthEhe
er 51 rol 0ss th
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el at Ponalep TS Beor 75 odil Ho SFEERYGdE, PP, XPCIGRL EE el ondninl T
rol | er glh%révm @mqw SUPRMN. b contxokmmtit ngnandf théerestbotingnd

appar at Usy1CK¥ il qagg} i nvention is shown in figure 5,
where the pO|ISh head 1\Mt$ﬁfts surface directed to the bottomis pressed
onto the nmeans for holding a polish. head 41. belng a plate, mhereby t he
backing fa |tm:|.3:d Senssd frieaite b aipe &tb“d“@dbﬂ A d
exerte

contagti e rf.ace of .poli sh h ad ressure‘?orce
by p% ume gﬁ lb eﬁ?!ﬁpﬁ%%% %1 éiﬂﬂféiﬁanhQﬁﬂ($HQuPQQkﬁ%
Mul tipl ehm@dammmwumstddﬁa&éiﬁia:e&umd:cﬂtmmﬁ‘cﬁﬁ X gidddib@ pressure

force, glgo et bR hlef%;g):r le%;&lj&r e%? preﬁ_&%ﬁq% %P%%e ls%urces for

pressure because
whereby the backing film 3 is posmtioned between them and the

adhesive layer 4 contacting the surface of polish head 1. The
15 pressure force is exerted by pneumatic cylinders 51 pressing
polish head 1 down onto the plate. Multiple pneumatic cylin-
ders 51 are used as means for exerting a pressure force, each
of them being supplied with pressuré by separate sources for
pressure 59, because the pressure force acting on polish head
20 1 can then be balanced in order to exert a uniform pressure
force. Tq-accomplish thig multiple sensors 54 are installed
beneath the means for holding the polish head 41 in order to
méasure the distribution of pressure force across the polish
head 1. From these elements a closed loop control circuit is

25 establighed by a control unit 5b.

The means for holding the poligh head 41, i.e. the plate,
comprises a means for heating 61 and a sensor 62 for heating
the backing film 3 and the adhesive layer 4, and are con-

30 trolled by control unit 5a. If the heat transferred to the
backing film 4 increases the temperature measured by sensor
62 beyond a maximum threshold value, control unit 5a reduces
energy supply to the means for heatlng 61 and the temperature
decreases again.

35



.20 1 can then be balanced in order to exert a uniformpressure force. To.
acconplish this multiple sensors 54 are installed beneath the neans for
hol di ng the polish head 41 in order to neasure the distribution of
pressure force across the polish head 1. Fromthese el enentsoascluﬂsszh | oop
control circuit is 25 established by a control unit 5b. The neans f

hol ding the polish head 41, i.e. the plate, conprises a neans for heating
61 and a sensor 62 for heating the backing film 3 and the adhesive |ayer
4, and are con 30 trolled by control unit 5a. If the heat transferred to
the backing film4 increases the t enpgeét at ure neasured by sensor 62 beyond

a maxi Muhédé estiebdinent! I duge e to the
neans for heat -ﬂ%ﬁ:i a |§ f@ﬁ‘idé’ %Elg%%?gadﬁgcggaggésg %lg% B%BgésJUN 2005
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reaches .a d&lue of % for the convent i onal nountin a valu

of 3.5 & h5he r{tﬁlémd"éclarrﬁqu‘-}?ﬁ Feynting &he (ﬁﬁcmglgfﬂfé Full advan-
- tageo of rrtalmalﬂly’l&d.t&ﬁdltamt&l qqfé)rldidlg;ﬂﬁam aftile | dirgifdtd | On of

can be. SEE %Sca%@s@%ni”%a‘i—c[%‘%ﬁ% SRR P ol s O 1%t 1§ 1@%ds 1o 5
si gni fi thet comyegdseonal mounting mode, and a value of 3.5 % for
- mount the backing film 3 with the iron. Using the full advan-
tage of the method and apparatus according to the present in-

15 vention of the second and third embodiment an even stronger
reduction in uniformity can be expected. Such reduction in
uniformity ranges directly leads to a significant increase in
semiconductor wafer yield and quality.



. senmi conductor wafer yield and quality. 0 8 JUN 20M 13 List of reference
nunerals 1 polish head 2 sem conductor wafer 5 3 backing film 4 adhesive
| ayer 5, 5a, 5b control unit 11 polish table 12 polishing pad 10 13
Blurry 21 vacuum holds 22 vacuum chanber 23 connection peac® B4Junepgs for
hol ding a polish head 15 411 work bench 42' apparatus top plate 51 neans
for exerting a pressure force b5la roller 51b plate 20 51, iron 5111
pneumatic cylinder 52 roller guide 53 guide rail system 54 sensor for
measuring a pressure force, load cell 25 59 source of pressure 61 neans
for heating 611 iron, heated 62 sensor ¥br neasuring tenperature 71

el ectromotor driving.the roller guide 30 72 sensor for neasuring roller
Vel oci ty HHAC ¥ LEBEFESREE AifeoRhe ,

- polish head
semiconductor wafer
backing film
adhesgive layer

, 5a, 5b control unit
11 polish table
12 polishing pad
10 13 slurry
21  wacuum holds
22 vacuum chamber
23 connection peace
41 means for holding a polish head

(3,
Nl & W N =

15 41' work bench
42 apparatus top plate _ |
51 means for exerting a pressure force
5la roller |
_ 51b plate
20 5B1'  iron _
51'' pneumatic cylinder
52 roller guide
53 guide rail system
54 éensqr for measuring a pressure force, load cell
25 59 source of pressure
6l means for heating
61' iron, heated
€2 sensor for measuring temperature
71  electromotor driving the roller guide
30 72 sensor for meaguring roller velocity
101 airbubble



.14 Cdains 1, Arrangenent for nmounting a backing film(3) to a polish head
(1) for polishing disklike objects, preferably sem con 5 ductor wafers, the
polish head (1) having a surface for con- tacting said backing filn1(3)
the surface being provided wth vacuumholes (21), the backi gg gb
havi ng an adhe- sive layer (4), conprising a neans for holdlng sal ol i
head (41) and 1.0 - a neans for exerting a uniform pressure force (51) on
said surface of the polish head (1), when being covered by said backing
film(3) , conprising: a) aroller (51a)1ﬁaving an axis, which is parall el
to said sgifagg of the polish head (1), and 15 b) a roller guide (52) for
guiding the roller (51a) par- allel to said surface of the polish head (1),

when. said polish head (1) is held by the neans for holding the polish

head (41),1a ﬂ?@ﬁﬁgéﬁénbeﬁbrnmﬁﬁ&n @ backding fidm (&) E\é"&f%draglesl(%gl)

rovided to h Qr e ni form pres- sure
1PorVIrreI ti n%’%ﬁd 1‘? ?yPﬂSiPHénﬁdﬁéQ‘bé?‘el 9&3#0@43 p%’?ﬂ zf%i%ﬂ'ié FYRLERBF t i ng

a uni fsrmdlﬁ@@éﬂrﬁaféﬁﬁpethéli)omﬂﬁhr heiadg (ab thaaﬁ.hg)rse SeFte RSy N@@eUri ng.
r a C

t he tenperat re (62 Arr ordin s it
t er i %‘ él g:hdib* Ié{‘nsegﬁmgﬁgsof g‘&l gu,r% %R@‘}i%gsaid
means for wittth drmumd:q)bésshzmadthélhachﬂmgl §dla B3nhavdngpdsdding- 30
the dista l1e ol said surface of the pol- ish head (1).
3. Arrangéryr?g’n a%?élsd{ér?g' t%o 85? or 2,' characteri zed. in

t hat 35 sai dar@epEs §9rdbo&§ang @aiﬂlpplﬁahuhﬁaﬂitiﬂ)zuamdergy source

10 - a means for exerting a uniform pressure force (51) on said
surface of the polish head (1), when being covered by said
backing £ilm (3), comprising:

a) a roller (5la) having an axis, which is parallel to
said surface of the polish head (1), and

1s ~ b) a roller guide (52) for guiding the roller (5la) par-

allel to said surface of the polish head (1), when .
said polish head (1) is held by the means for holding
the poligh head (41), , ”

- 2 means for heating (61) the backing film (3), which is

20 provided to lheat said means for exerting a uniform pres-
sure force (81) fox melting and ligquifying the adhesive
layer (4), said means for exerting a uniform pressure
force (51) comprising at least one sensor for measuring
the temperature (62).

25 |

2, Arrangement accdrding to claims 1,
characterized in that

at least one of said voller guide (52) or said means for
holding the polish head (41) comprise a means for adjusting

30 the distance of sald roller axis to said surface of the pol-

- ish head (1).

3. Arrangement according to claims 1 or 2f~
characterized in that

35 said roller guide means (52) is connectéd to an energy source
and a moter (71) for moving the roller.



,and a motor (71) for noving the roller. 0 6 JUN 2005 15 4. Arrangenent for -
mounting a backing film(3) to a polish head (1) for polishing dislike

obj ects, preferably sem con- ductor wafers, the polish head (1) having a

surface for con- tacting said backing film(3), the surface bggngnopgyi ded

5 wth vacuum holes (31), the backing film (3) having an adhe- sive |ayer

(4), conprising a neans for holding said polish head (41), and - a neans

for exerting a uniformpressure force (51) on said surface of the polish
head (1), when being covered by said 10;backing film(3), conprising a

pl ate (51b) a) having a surface parallel to the surface of the pol- ish
head (1), andabrahgemgutli spnsabhatliﬁgatw becuangalfdlwr(faaca;@fa e g - i sh

head (1 f Ki fil 3),. whi ch

orovi vor (1648 EL Rt RahEohing Tpka 1S SBREFR ) Bt dBhdden (51
for nfltin@uaumEIWqﬁmrgjnghehpohﬂhhshead Kayehav4hg sdistrteaes for @O ting
a uniform r n n asurin
20 the tenpera s?%@‘ﬁiE#E%%rgﬁf@néa ggg%r%ﬁﬁiﬁfg gﬁ@%ﬁé%%¥“§l 1 tog
4, ¢ B awith cvacwun 1110316% €1h, tbhe ha':keastfbgm ¢8 ) s hiarimen mn faﬁhe-

hol di ng t@qq@ﬂlégb€eﬁg (Q%h,f@%fﬁ%the means for exerting the uniform

pressure force rise at l®ast one sensor for measuring the
pressure foréemeFBE)fgiehPééiBE saild pelfisde hemd Hé ol iand head (1) covered

by the backifoméhhg €8 exdftén A&rﬁﬂﬁgﬁﬁﬁip@%@%ﬁﬁhﬂgdﬂbé”W@l¥365 §a g 4
or 5, ¢ har ol, unit | S connect ed
to at |east %%EE%?Esﬁfdéhgeﬁggishoheﬁgagébvn Lﬁéﬁﬁbﬂﬁﬂﬂﬁgq 19a i
meansl6 or  backing film (3), comprising a plate (51b)
a) having a surface parallel to the surface of the pol-
ish head (1), and - |
b) being disposable relative to said surface of the pol-
ish head (1). .
15 - a means for heating (61) the backing film (3), which is '
provided to heat sald means for exerting a uniform pres-
sure force (51) for melting and liquifying the adhesive
layer (4), said means for exerting a uniform pressure
force (51) comprising at least one sensor for measurlng
20 the temparature (62).

5. Arrangement according to anyone of claims 1 to 4,
characterized in that
~ at least one of said means for holding the polish head (41)
28 or the means for exerting the uniform pressure force (51)
comprise at least one sensor for measuring the pressure force
(54) exerted on said surface of the polish head (1) covered
by the backing film (3). '

30 6. Arrangement according to anyone of claimg 4 or 5,
characterized inm that '
a control unlt (5) is connected to at least one of said
gensor for measuring the temperature (62)," the means for
heating, said sensor for measuring the pressure force {(54) or
35 said means for exerting the uniform pressure force (51).



~heating, said sensor for nmeasuring the pressure force (54) or 35 said neans
for exerting the uniformpressure force (51). 06 JUN 2005 16 7. Arrangenent

according to anyone of clains 1 to 6, characterized in that the neans for

heating (61) is provided to beat the polish head" (1) . 5 & 6AUNapggeNt

according to anyone of Clains .1 to 7, char acteri zedint hat

sai d arrangenent conprises a neans for aligning the backing film(3) to

t he vacuum hol es (21) nmounted on the pO|L€h head 10 (1) 9. Method for

mounting a backing film(3) .to a polish (1), the polish head (1)
| ng said

havi ng a rf n | C holes (2 fqQr caontact
baXLigg f?fhw_ ?ﬁ§$m§§§c%¢ﬁ§r§§n5?ﬁh1e§y°ﬁ539%§b&ﬁ355hasﬁvb ayer (4),
whi ch |iqutfh e meenc beatri $-apel ded, n.cnnprtshng the steps of - hol ding

sai d poli rf sh.head (1 ‘with

t he backi M% %or %@Xﬁ%& %JQF ‘ﬁg Sdfp 3; hesi ve
| ayer (4)headnﬁkknllng t he heatlng tenperature usi ng a control un|t (5)
and .a sensor for neasuring tenperature (62) for holding the tenperature
substantially constant or beneath a threshold value, 25 - exerting a
uniforn1pﬁeséﬁﬁ@ﬂgﬂmﬂﬁﬁmaqqﬂ¥4kﬁ9uﬁg;4mY%m%39f @bapmadlcuparrto t he

surface by poll @ @& nold e (Sla dacr;ps,g; the gusface of the polish head
30 10. Method according to claim9,

(1) covered,hy the backing film(3).
har acSgl PrF39§§W?Wt TR IS4S 1 dNefns ok RLigrinagf Bhecbpgkdngr t ed
on the sufidme(8) to the vacuum holes (21) mounted on the pollsh head

10 (1),

(¢

8. Method for mounting a backing film (3) to a polish head
(1), the polish head (1) having a surface mounted with vacuum
holes (21), for contacting said backing film (3), the backing
15 film (3) having an adhesive layer (4), which liquifies when
heat is -applied, compriging the steps of
- holding said polish head (1), ,
- covering the surface of the polish head (1) with the
backing film (3}, o
20 - heating the backing film (3) with the adhesive layer (4),
- controlling the heating temperature using a control unit
(5) and a sensor for measuring temperature_lsz) for holding
the temperature substantially constant or beneath a
threshold value,
25 - exerting a uniform pressure force on the backing film (3)
perpendicular to the surface by rolling -a roller (51a)
across the surface of the polish head (1) covered by the

backing £ilm (3).

30 10, Method aceording to claim 9,
characterized in- that
the uniform pressure force is exerted on the surface of
polish head (1) covered by the_backing fifmi(a) by presgssing a
plate (51b) onto said surface of polish head (1).

35
11. Method according to anyone of claime 9 or 10,



. polish head (1) covered by the backing film (3) by pressing a plate (Sib)
onto said surface .of polish head W 35 il. Method according to anyone of

claims 9 or 10, 0 6 JUN 2005 Characterized 17 Y neasuring the tenperature

of the means for exerting the uni- formpressure force (51) and adjusting

the heat in response to a signal fromthe sensor for neasurhqﬁgbqg
tenperature 5 (62) . 10 12. Method according to anyone of cl di m@r L1
characterized by neasuring the pressure force exerted on the surface of the

polish head (1) when being covered by the backing film(3), and adjusting
the pressure force in response to a sigpal from the sensor for nmeasuring

the pressure force (54).
ctharacterized by

measuring the temperature of the means for exerting the uni-
form pressure force (51) and adjusting the heat in regponse
to a signal from the sensor for measuring the temperature

5 (e2). '

12. Method according to anyone of claims 10 or 11,
characterized by
measuring the pressure force exerted on the surface of the

10 polish head (1) when being covered by the backing £ilm (3),
and adjusting the pressure force in response to a signal from
the sensor for measuring the pressure force (54).



