ROTATABLE, HEATABLE PLACE TOOL AND DIE BONDER COMPRISING SUCH A PLACE TOOL
Introduction The invention pertains to the field of semiconductor assembly. It relates to a rotatable,
heatable place tool according to the preamble of the independent patent claim and to a chip assembly
apparatus comprising such a place tool. Prior Art When mounting semiconductor devices, commonly
referred to as dies, on a substrate by means of a chip assembly apparatus, commonly referred to as
die bonder, a bonding layer, which comprises an adhesive or solder, is generally provided between
individual dies and the substrate. Said bonding layer may either be applied - "dispensed” - in liquid

form, usually oRSTAEARBR A AREAKE 42 AR BEBBHERSBIMBREPEYE = dbfhg so, the

tape may be laminated onto the substrate prior tputhegl®okaing placed. The tape may also be
laminated to a rear side of a semiconductor wafer from which the dies have been obtained by means
of cutting, commonly referred to as dicing. The latter case is referred to as wafer backside lamination
(short: WBL);akfllg B |ire (short: FOW). To achieve a bond as stable and reliable as possible
between die and substrate, the bonding layer often needs to be heated. To this end, die and/or
substrate may e.g. be heated US laid open publication 2005/0081986 Al, which is hereby incorporated

by referencefdtseEiEeH pdlesrne Tk hralast sssrmlydspdeiaprd foragdend Headdnte which a
holding element f??r.' dies, comrnor(;‘IJ)f1 eferred to as di col#%, IS |$serte On glf@%p\{%ntag of this is
t

that a heatinBeea\%a &R TR DA HERS 1 Ioe ST 5i(\:'/e y?é? & r%naeélﬁ ﬁorp SGITace 6 Oeaholding

element for cévwargRsg e e TR SIAPEr HINESYF the RiafHBie'surface needs to be variable as a
function of time, in particular, wait times become necessary due to a relatively large heat capacity of
the entire holding element, which reduce an achievable throughput. In particular, this is the case if the
bond head alsgigks the dies to be bonded from a support station for the semiconductor wafer, since

heating of the dies on the support station is undesired in particular for semiconductor wafers with back
side laminatiéfem mounting semiconductor devices, commoniy referred to as dies, on a substrate by

means of a chip assembly apparatus, commonly referred to as die bonder, a bonding
layer, which comprises an adhesive or solder, is generally provided between individual
dies and the substrate. Said bonding layer may either be applied - "dispensed” - in liquid
form, usually onto the substrate, Alternatively, a tape may be applied as bonding layer.
In doing so, the tape may be laminated onto the substrate prior {o the die being placed.
The tape may also be laminated to a rear side of a semiconductor wafer from which the
dies have been obtained by means of cutting, commonly referred to as dicing. The latter
case is referred to as wafer backside lamination (short: WBL) or film over wire (short:
FOW).

To achieve a bond as stable and reiiable as possibie between die and substrate, the
honding layer often needs to be heated, To this end, die and/or substrate may e.g. be
heated US laid open publication 2005/0081986 A1, which is hereby incorporated by ref-
erence in its entirety, describes a heated assembly head referred to as bond head into

which a holding element for dies, commonly referred to as die collet, is inserted.

One disadvantage of this is that a heating element in the bond head is located relatively
far from a support surface of the holding element for contacting the die. If a temperature
of the support surface needs to be variable as a function of time, in particular, wait times
become necessary due to a relatively large heat capacity of the entire holding element,
which reduce an achievable throughput. In particular, this is the case if the bond head
also picks the dies to be bonded from a support station for the semiconductor wafer,
since heating of the dies on the support station is undesired in particular for semiconduc-

tor wafers with back side lamination,



Even if dies to be bonded are picked up from the supply station by means of a pick tool provided solely
for that purpose rather than by the bond head, a variation of the temperature of the support surface
with time is desired under certain circumstances to prevent sticking together of the die with the support
surface. This also applies if the bond head picks the dies from a pivot tool or from an intermediate
station. Related die bonders are described in 2007/118511 Al and WO 2007/033701 Al, respectively,
which are hereby incorporated by reference in their entirety A further disadvantage is that neither bond
head nor holéiey dleirent trapdrd edtate diakmlitarfiraxisipespepidistdtip tobtheamfepbe sidistvate. Thus,

neither angle,corresiione PrePErREIABYRCL Sk WaRaverNHyRiekaRd Sybatiate eambadalried out,
nor can different dies t;%tplaced opto tpe subt%trate with d.iffedrent orientation. Desctrip‘tion of the
ure o L i re anc

invention It i< fES an objeecﬁu\/%D SFtRe Avention 1o %éssg?ﬁ)ie a Eiri]éj Bonder and a nﬁFace t501F0r a die

bonder withotgthetgidaeFasrilipichiBattinattaBBe s uTPRs Shidetve S alsednnlies pidee B6Fwhich is
movable in ardiseciios aha daxs pespanlcdtarcior e subsirate reeiapsistag e hithneH elementides a die,

wherein the holding SlementeemRAsss A eaingelemens SsreREGS farthealling glement, said

receptacle being rotatably mounted at the place tool with respect to z-axis and comprising an
insulating bofl§ P dBSF FREAISHRY ABHE TRt 4PNt eans for the receptacle, said driving means

capable of rotating the receptacle around the z-axis, a supply for a cooling fluid by means of which the

recleptﬁcle fox terheldirgeigmert s besoriess as well asthoritie Hender exmpedsifgsdch a place
tool. The afor, [0 lectjv dv a f.the invent ijl be
detaed it e B B e
description of tHE G RNAYL i eV SRBWE A pErs iR E1RB RS AR B AeHa R’ FBRAEIHE place
tool in accoraanciewih thecpresenthevsurrirat8with different orientation.

Description of the invention

It is thus an objective of the invention to describe a die bonder and a place tool for a die
bonder without the disadvantages mentioned above.

This objective is soived by a place tool which is movable in a direction of a z-axis perpen-
dicular to a substrate, comprising a holding element for a die, wherein the holding ele-
ment comprises @ heating element, a receptacte for the holding element, said receptacie
being rotatably mounted at the place tool with respect te z-axis and comprising an insu-
lating body made of heat insulating material, driving means for the receptacle, said driv-
ing means capable of rotating the receptacie around the z-axis, a supply for & coaling
fiuid by means of which the receptacle for the holding element may be cooled; as well as

by a die bonder comprising such a place tool.
The aforementioned and further objectives, advantages and features of the invention will

be detailed in the description of preferred embodiments below in combination with the

drawings.

Brief description of the drawings

Fig. 1 shows a perspective representation of a heatable, rotatable place tool in accor-

dance with the present invention.



Fig. 2 shows another perspective representation of the heatable, rotatable place tool from Fig. 1, Fig. 3
shows a cross section of the heatable, rotatable place tool from Fig. 1 and Fig. 2. Fig. 4 shows a color
version of Fig. 3, and Fig. 5 an alternative version of Fig. 4 with reference numerals. Description of
preferred embodiments Fig. 1 and Fig. 2 show perspegtive representations of a rotatable, heatable
place tool 1 in accordance with the present invention from different view angles. Place tool 1 may be
displaced along a z-direction by means of a slide 2 to which it is attached. Place tool 1 comprises a
holding eleméigt 2lsfoma dietidrereisptiveiiotd g selanatent cOvhpiset aléeatiaig idke piant thdimade from
Al203 onto Whigh giyleast one film resistor has been applied. Holding element 11 is inserted into a
receptacle 13, which is rotatable around the z-direction. Receptacle 13 comprises an insulating body
made from ceramics, which is srewed down to a first metallic support 132. For cooling purposes, air
may be suppfiéd totiversetefsecre theoriithe SRy 'eo Iotstptiariemdy difcemféanitindiiéréceptacle
and be subsequently discharged through an outlet 152. A second metallic support 133 is provided on a

side of the reﬁgp@g,l%v],g,gaég{ag \rpglgm}goglﬁg]ezgta%. A temperature of the of holding element 11 may

be measured or estimated by means of a thermo sensor which is located within said second metallic
support 133. Arrangement of the thermo sensor within the second metallic holder 133 allows for easily
exchanging Hiéddingerstaetive verrdreef dithréadts sfetdded withenathe second metallic support 133
for fixation of holding element 11 by means of a screw S1. Second metallic support 133 is in turn
surrounded by a ceramic sleeve 134 to avoid heat losses due to rapid movements in x- or y-direction
carried out by the place tool under operation. Openings 135 in insulating body serve as through hole
for connectionTEBIEE RSt B P IRERRELERRR LML heating element 12, to which current is supplied
through spring-loaded, gold plated copper contact pins 136. In a preferred embodiment of the

invention, a froyy semaoriés IDertaddarei-atian riteenbiabrpeniautABN ALBtRidinshatgach al.
Further, a projegtiye Gk IS BHdet ISR IHERS AP VRIS S0RAURALEOVST PTG heating
element 12 when the amount 4~
displaced along a z-direction by means of a slide 2 to which it is attached. Place tool 1
comprises a holding eiement 11 for a die, wherein the holding element comprises & heat-

ing element 12 made from Al,Osonto which at least one film resistor has been applied.

Holding element 11 is inserted into a receptacle 13, which is rotatabie arcund the z-
direction. Receptacle 13 comprises an insulating body made from ceramics, which is
srewed down to a first metallic support 132. For coeling purposes, air may be supplied to
the receptacle through a suppiy 151, so that it may circulate within the receptacle and be
subsequentiy discharged through an outlet 152. A second metallic support 133 is pro-
vided on a side of the receptacie 13 facing holding element 11. A temperature of the of
holding element 11 may be measured or estimated by means of a thermo sensor which is
located within said second metallic support 133. Arrangement of the thermo sensor
within the second metailic holder 133 allows for easily exchanging holding element 11,
Further, a thread is provided within the second metallic support 133 for fixation of hold-
ing element 11 by means of a screw S1. Second metallic support 133 is in turn sur-
rounded by a ceramic sleeve 134 to avoid heat losses due to rapid movements in x- or y-
direction carried out by the piace tool under operation. Openings 135 in insulating body
serve as through hole for connection cabies for the thermo sensor and the heating ele-
ment 12, to which current is supplied through spring-locaded, gold plated copper contact
pins 136.

In a preferred embodiment of the invention, a fiow sensor is located in or at an outlat
which monitors an amount of discharged air. Further, a protective circuit is provided

which reduces or interrupts a heating power of the heating eiement 12 when the amount



of discharged air falls below a predetermined limit value. In this way, damage can be avoided in case
of a leak in the supply tubes. The place tool 1 is mounted to the slide 2 in such a way that it may be
rotated about x-and y-direction for calibration purposes. To rotate the place tool 1 about the
x-direction, clamping screws S2 need to be Ioosened.zﬁ position correction may then be effected by
means of adjusting screws S3. Subsequently, clamping screws S2 need to be tightened again.
Rotation in x-direction becomes possible by the place tool 1 being mounted on a cylindrical protrusion
5 provided onfsfideh2riggdradaiad obanvadnstirtatrelesddmid vineolatthplacy toaihagbaat the y direction

clamping screwssded eeskiabs leasened ARasitigngorrection may then be effected by means of a
further adjusting screw. The place tool is preloaded with respect to the adjustment element 3 by

means of a leaf spring 4, and is mounted rotatably about the y-direction to the adjustment element 3.
Fig. 3 shows '@eRi3seseetidritirougiethe ot teatable prcE ol &evoRsirgtasedighauand Fig. 2.
First metallicssuppaitdidisieocaiactediparbetkeny axis 7, which is in turn connected to a rotor 62 of an
electric motor which may fulfill rotational movements about the z-direction in cooperation with a stator
61. A vacuum channel 10 allows for ag\%gig vacuum to vacuum channels which are grovided ina

lower side of RolBAL SlEn&HE1 o Thi & EaTHBY HlEREIS HeYRS DM SGEHSPaN PR onto a
substrate locAteek lemeztivepiéoplawy thehlbakitenind ypassed drtiusitnhsldiswsdiénfaritstd by means
Orf trough meia%yp@m;@elg’&étm_@t medaltie wp@a&%a&z a@%%lmﬁt@;i_ﬂﬁu}agfﬂgbm lb%ﬁoﬁlsbough
the invention js_illustrated and described herein reference to specific embodiments, the inyention
< not mtendB B P Bt S B e
details within’tR¥ E¥&39& SharaAbE TLY FPaREs of the claims and without departing from the
invention. Patent Claims 1) A place tool movable in a direction of a z-axis perpendicular to a

substrate, cofgnigiRg k& helding isisment feradien wheisinythe hrldng.elamsbt somprisesa heating

element, " . —
position correction may then be effected by means of a further adjusting screw. The

place tool is preloaded with respect to the adjustment element 3 by means of a leaf

spring 4, and is mounted rotatably about the y-direction to the adjustment element 3.

Fig. 3 shows a cross section through the rotatable, heatable place tool according to Fig. 1
and Fig. 2. First metallic support 132 is connected to a hollow axis 7, which is in turn
connected to a rotor 62 of an electric motor which may fulfill rotational movements about
the z-direction in cooperation with a stator 61. A vacuum channel 10 aliows for applying
vacuum to vacuum channels which are provided in a lower side of holding element 11,
This way, a die can be picked by means of suction an placed onto a substraie located
beneath the place tool 1. Vacuum is passed on to the holding element 11 by means of

trough openings provided in the first metallic support 132 and in the insulation body 131.

Although the invention is illustrated and described herein with reference to specific em-
bodiments, the invention is not intended to be limited to the details shown. Rather, vari-
ous modifications may be made in the details within the scope and range of equivalents

of the claims and without departing from the invention.



b) a receptacle for the holding element, said receptacle being rotatably mounted at the place tool with
respect to z-axis and comprising an insulating body made of heat insulating material, c) driving means
for the receptacle, said driving means capable of rotating the receptacle around the z-axis, d) a supply
for a cooling fluid by means of which the receptacle fog the holding element may be cooled. 2) The
place tool according to claim 1 wherein air is used as cooling fluid 3) The place tool according to one
of the preceding claims, wherein the receptacle comprises an insulating body for thermally insulating
the holding element from the place tool. 4) The place tool according to claim 3, characterized in that
the insulating body consists of ceramics. 5) The place tool according to one of the preceding claims,
characterizeg#rdhatcthgnrsulating body is attached to a first metallic support which may be rotated
around the z-axis. 6) A die bonder comprising a place tool according to one of the preceding claims.

1} A place tool movabie in a direction of a z-axis perpendicular to a substrate, compris-
ing

a) a holding element for a die, wherein the holding element comprises a heating ele-
ment,

b) a receptacie for the hotding eiement, said receptacle being rotatably mounted at
the place tool with respect to z-axis and comprising an insulating body made of
heat insulating material,

¢) driving means for the receptacie, said driving means capable of rotating the re-
ceptacie around the z-axis,

d) a supply for a cooling fluid by means of which the receptacle for the helding ele-

ment may be cooled.
2) The place tool according to claim 1 wherein air is used as cooling fluid
3) The place tool according to one of the preceding claims, wherein the receptacie com-
prises an insulating body for thermally insulating the holding element from the place

tool.

4) The place tool according to claim 3, characterized in that the insulating body consists

of ceramics.
5) The place tooi according to one of the preceding claims, characterized in that the in-
suiating body is attached to a first metallic support which may be rotated around the

Zz-axls.

6) A die bonder comprising a place tool according to one of the preceding claims.



