-1 DRI VI NG MECHANI SM FOR CHI P DETACHVENT APPARATUS Field of the Invention 5
The invention relates to the detachnent of a sem conductor die or integrated
circuit chip froman adhesive tape on which it is nmounted during processing,
and in particular, to a driving nechanismfor effecting such detachnent. 10
Background and Prior Art During a sem conductor package assenbly process,
there may be a need to detach a sem conductor chip from an adhesive tape
carrier in chip bonding or flip chip bonding processes. This detachment is
usual Iy necessary where a 15 slice of mafer conpr|3|ng a plurality of said
sem conduct or chiQRIVis eCHA : = ddch as Wl ar
Film for dicing, and each diced chip has to be removed from the adhesive
tape and placed at a bonding |ocation. 20 The first step of the detachnent
process generridld vf thedhushdiengenerating a del am nati on or peeling action

bet ween the sem conductor chip and the adhesive tape. This is induced by an
upward force exerted by a push-up tool |ocated underneath the chip and
adhesi ve t aperheiivéliohSelatisnotthe @étdeyinferne bf 8bendigdrd@cior @8 ar nesgrateypl at f orm
hol di ng down the adhesive ta is usually 25 necessary to sufficiently
del ami nate t wgcwhpbpffrqsnnaﬂr%ﬁhsaweéa%ogm‘m%n:é ipmaupted dying BEEBIENd. ot al
renmoval ther it§ at hﬁ&g% SRR the chip from
t he adhesweec{ngglgbaFm gtég(ﬁgﬁ§k0| é&ﬁﬁ&ﬁQﬁ%bﬁﬁgéﬂﬁ r@Jiseﬁlémally for
chips that are thinner and | arger, the adhesion betmeen surfaces may cause

a bendi nqomrg%kar%hnakhgﬁm;ﬁnt he chip. If this is too 30 large, the chip
w Il crack various apparatus in the prior art that seek
to pronote del am nation between the chip and adhesive tape. They comonly

comprise a helder . SoaHhA%ibi5aAdRE He¥EmhRFoR0Y, TRIETIGREL LI act uat ors

detach a semiconductor chip from an adhesive tape carrier in chip bonding or
flip chip bonding processes. This detachment is usually necessary where a
15 slice of wafer comprising a plurality of said semiconductor chips has been
mounted onto an adhesive tape (such as Mylar Film) for dicing, and each
diced chip has to be removed from the adhesive tape and placed at a bonding

location.

20 The first step of the detachment process generally includes generating a
delamination or peeling action between the semiconductor chip and the
adhesive tape. This is induced by an upward force exerted by a push-up tool
located underneath the chip and adhesive tape, which is reinforced by suction
force from a vacuum platform holding down the adhesive tape. It is usually

25 necessary to sufficiently delaminate the chip from the adhesive surface of the
tape before total removal therefrom. That is to enhance the ability to separate
the chip from the adhesive tape, and also to avoid damage to the chip.
Especially for chips that are thinner and larger, the adhesion between
surfaces may cause a bending moment or stress in the chip. If this is too

30 large, the chip will crack or break.

There are various apparatus in the prior art that seek to promote delamination
between the chip and adhesive tape. They commonly comprise a holder

securing the adhesive tape and motorized linear actuators installed



underneat h the hol der and adhesive tape to control a detachnment or push-up
tool. The nobst conmon technique to detach a sem conductor chip or device
from an adhesi ve tape uses single or nultiple push-up pin(s) as push-up
tools to lift the chip up above a platformwhile the platformis hol ding
the tape down 5 by vacuum suction, such as in US patent No. 5,755,373
entitled "Die Push-Up Device". This pushpup action of the pin(s) wll
create a force to peel the chip away fromthe adhesive tape. For this
techni que, the driving mechanism consists of a notorized |inear actuator
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The disadvantage of using push-up pins is that a strong bending moment will
be induced by the push-up action on the semiconductor chip if the induced
force is not large enough to peel the chip off from adhesive tape. The bottom
20 surface of chip will experience high compressive stress at the location(s)
where the push-up pin(s) are directly acting upon the chip. The top surface of
the die located directly above the push-up pin(s) will experience very high
tension as the chip bends. The chip will be susceptible to crack failure if the
strain induced by this bending moment exceeds its critical strain. This will be

25 more prominent as the semiconductor chip gets thinner.

Another technique makes use of a push-up tool moving laterally across the
vacuum platform to peel off a group of diced thin semiconductor devices from
an adhesive tape. Such an apparatus is disclosed in US patent No.
30 6,629,553 entitled “Method and System for Mounting Semiconductor Device,
Semiconductor Device Separating System, and Method of Fabricating IC
Card”. In this apparatus, peeling of the diced semiconductor devices is
propagated by the lateral motion of a push-up tool that is raised to an

appropriate height against a non-adhesive back surface of the adhesive tape,



propagated by the lateral notion of a push-up tool that is raised to an
appropriate hei ght agai nst a non-adhesi ve back surface of the adhesive tape,
-3 and noved across the said back surface to delam nate a row of

sem conduct or devices before being lowered again. In this chip detachnent
process, the push-up tool is an object wwth a curved 5 surface. It is
mount ed on a novabl e assenbly and the objgct is noved |aterally across a

wi dth of the whole wafer by a notorized table. After raising the object at
one end of the wafer, when the object reaches an opposite end of the wafer,
it is |oweredardbvwmovex baacrosmdt%ef caid headkesurfaepatoat dedamiwtd ea Tdw s of
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A similar process is discussed in US patent 6,561,743 entitled “Pellet Picking
Method and Pellet Picking Apparatus”. However, the approach disclosed in
this patent makes use of a stage of given height in place of the aforesaid
20 object. This stage is movable on top of a vacuum platform along a horizontal
plane in one direction. The vacuum suction provided by the holes on the
platform together with a step formed in the stage creates sufficient tension on

the adhesive tape to peel it away from the diced chips.

25 These prior art systems described above drive the push-up tools either
vertically upwards and downwards, or laterally along a horizontal plane. Chip
detachment by using vertically-driven push up pin(s) may not be practicable
for critical applications involving large (eg. widths greater than 10mm) and thin
(eg. thickness less than 50 microns) semiconductor chips. On the other hand,

30 if the driving mechanism provides only lateral motion for the push-up tool, it
may not be easy to optimize the operating window for a given push-up tool in

the detachment of large and thin semiconductor chips.



may not be easy to optim ze the operating wi ndow for a given push-up tool in
the detachnment of large and thin sem conductor chips. -4 It is thus
desirable to develop a driving mechanismthat is operable to nove a push-up
tool in a conbination of vertical and horizontal notions to assist in the
del am nati on of each chip, especially for delam nating |arge and thin chips.
It is also desirable that the driving meghanismis programmable in order to
5 add versatility for adjusting for different operational requirenents.
Summary of the Invention It is therefore an object of the present invention
to seek to pribisithes desirabla togdevedpnae dindng stachhaismi thabisepeidbde tomonpart bot h

vertical and horizontal notigns.to det ach t tool during,detachnent of a
sem conduct o i Prbin drfombiation st e anddiyiapa! MPians ¢ 895K ect of

t he i nventi onhe HBRANAtRONT@4cK eRipaesiidcidingor deharietitdiasde had tHih thipsg a
detachnment tool adapted to detach a chip from an adhesive tape to which the

chip i s mountlel$ alegAesirablgghatythe; driing, preghaiem isRIpe@Nable B Aderathnent

tool and erafq } : : long a first axis
substanti g’lol yﬁge\iégseampggt g‘?“%tg%afggglfffggbﬁgag?ra? ﬂialgﬁ?uﬁweg]ﬁ% a second actuat or
coupled to the detachnent tool and operative to drive 20 the detachnent tool

to nove adj a%qm\mtaﬂ ﬁtﬁ% M:%nthe chip along a second axis perpendicular

to the first tuat or being configured to drive the
detachnment tool for programmabl e novenent along the first axis with respect

to the chip iREC{rglniégncti onb.vvi éh he secqnd agtu tar gri vin dthe . det achnent
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t he adhesive tape. According to a second aspect of the invention, there is
oVt dod 5 ARt 100 Al e enREAEN A S hcnYSkY Sl KBW aD efids e om an
adhesi ve tapegp® which the 30 chip is nounted, conprising the steps of:

driving the detachnment tool to nove along a first axis substantially
per pendi cular to a surface of the chip; and

According to a first aspect of the invention, there is provided a driving
15 mechanism for driving a detachment tool adapted to detach a chip from an
adhesive tape to which the chip is mounted, comprising: a first actuator
coupled to the detachment tool and operative to drive the detachment tool to
move along a first axis substantially perpendicular to a surface of the chip;
and a second actuator coupled to the detachment tool and operative to drive
20 the detachment tool to move adjacent to a width of the chip along a second
axis perpendicular to the first axis; the first actuator being configured to drive
the detachment tool for programmable movement along the first axis with
respect to the chip in conjunction with the second actuator driving the
detachment tool for movement adjacent the width of the chip to provide
25 controlled lifting of the chip for propagation of delamination between the chip

and the adhesive tape.

According to a second aspect of the invention, there is provided a method for
driving a detachment tool to detach a chip from an adhesive tape to which the
30 chip is mounted, comprising the steps of: driving the detachment tool to move
along a first axis substantially perpendicular to a surface of the chip; and
driving the detachment tool to move adjacent to a width of the chip along a
second axis perpendicular to the first axis; wherein the detachment tool is

programmably driven for movement along the first axis with respect to the



driving the detachnment tool to nove adjacent to a width of the chip along a
second axis perpendicular to the first axis; wherein the detachnent tool is
programuably driven for novenent along the first axis with respect to the -5
chip in conjunction with driving the detachnent tool for novenent adjacent
the wwdth of the chip to provide controlled lifting of the chip for
propagati on of delam nation between the ship and the adhesive tape. 5 It

wi |l be convenient to hereinafter describe the invention in greater detail
by reference to the acconpanying draw ngs which illustrate one enbodi nent
of the i nverthipim cd'mjen@iamtwwuIdeivihg;thefdeitammmmbmgsr anvettent adjaaend
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Descri ption dfeldmigafdabétageniiie exipapleh@hditesvectaper ed enbodi ment of the
driving nechanismin accordance with the invention will now be descri bed

wth reference to the 15 acconpanying drawings, in which: FIG 1 is an

i sonetricsvi gy b CSMéhlé?ﬁtté%@P@ﬁﬁﬁe&Rﬁ%&%élﬂwé .ao&ﬁtmhr iAtdrestef defy'mag ng
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driving nmechanism shown in and are Sectional side
vi ews of the ngtitp bdandersteodt aapmraedleg tmaermfahtm@thmbmml@enttﬂtaﬂure 2

show ng t he V& ﬁg}ﬁ%eﬁﬁcﬁpgﬁsd%{n&%ytﬁgc% ghe driving nmechanismduring a chip
r

det achnment process I pti Uh>of the Preferred Embodi ment 30 An
enbodi nemt0 of the driving mechani smaccording to the invention will be

descri bed hergir} wth I ef nenge to a chip detachnment apparatus as shown in
FIG. 1to 3.—ﬁ—8——?—‘?—‘;"—a§—'ﬂ%—éﬁ%¥ﬂ?—§r esel ' view of a chip detachnent apparatus 10

An example of a preferred embodiment of the driving mechanism in
accordance with the invention will now be described with reference to the

15 accompanying drawings, in which:

FIG. 1 is an isometric view of a chip detachment apparatus incorporating a

driving mechanism according to the preferred embodiment of the invention;

20 FIG. 2 is a sectional side view of the chip detachment apparatus of FIG. 1

including the said driving mechanism;
FIG. 3 is a sectional plan view of the driving mechanism shown in FIG. 2; and

25 FIGS. 4(a)-4(d) are sectional side views of the chip detachment apparatus
and driving mechanism of FIG. 2 showing the various stages of motion of the

driving mechanism during a chip detachment process.

Detailed Description of the Preferred Embodiment
30

An embodiment of the driving mechanism according to the invention will be

described herein with reference to a chip detachment apparatus as shown in
FIGs. 1 to 3. FIG. 1 is an isometric view of a chip detachment apparatus 10

incorporating a driving mechanism according to the preferred embodiment of



i ncorporating a driving mechani smaccording to the preferred enbodi nent of
-6 the invention. The chip detachnent apparatus 10 includes a vacuum

encl osure 12 for generating vacuum suction. On top of the vacuum encl osure
12, there is a flat vacuumplatform 14. This platform 14 contains a
plurality of slots 16 through which vacuum suction can be applied when an
adhesive tape 5 with singul ated sem condugtor chips nounted thereon is

pl aced on the platform 14. A rubber circular seal ring 18 around the top of
the platform 14 provides a vacuum seal during vacuum buil d-up along the

i nterface bettheeinventian. pl din¢ oship 1detachunericappitalisyv 40t imgkidehed vaatwom sucti on

is applied t L.t t he

oi at Form 14, A TaRuehetdedeclitn et 08 138 8 s \BebOBRRRSR 14 when
vacuum suct i o2, theredppl flat dacuunh iptatfoaaudmTaiscplatterne 14 2ontdirded plunaligynof t ool |

whi ch may be i formof a push-up tool 22 for detaching sem conductor
ohi pe. 'y cHftsedBrauhiiicn Tag Bt sdish 28 thrampltd MBRE A Ahe3FE iEpt od t o
protrude tsr owigh shifguldted Ssérhisodductdr thigs Pnatihtetimthkfed ishoeed onFke 1. This
plurality of slots 16 extends across the surface of the ‘Bl atform14. A

curved front PlRERIME*eysubber Sirevighseal igetd anoandithRytapepf the dlatteige’bn an

upper portionglide§a ictlimised @8ling 4ach@f ibulld-8p 8ol thetiRlctalbE®twadn t he
sem conductor chip. 20 FIG 2 is a sectional side view of the chi Eﬁ
det achnent apparpiatierm d4opng | the adhesivel tamenyhenevapuugl syclins ita@Ppiedf t he
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conprises two prirmary co n application set which
consi sts ¥f the vacuum encl osure 12 and the push- up tool 22, and (ii) a

o ovi des. pr ool R BP6 P2 sBLMRBERLE eSS AT Fogr B8 bl o
tool 22 duri nig dppiecin thededcaamemdogured@ssA détaehment tou| whioh intay bes irdr i ven by
prcf erably | AEHETPoPhAPCRTUB! 1951 A Formge B ngosemie ai S <Firs: fUzh- up oo
22 and oper at¢omprise dlpluvatity biesiptteshprafections thalateCadapied & ;rogude through
15 the slots 16 of the platform 14 as shown in FIG. 1. This plurality of slots 16
extends across the surface of the platform 14. A curved front leading edge
and right-angled trailing vertical edge on an upper portion of the push-up tool

22 facilitates the detachment of the semiconductor chip.

20 FIG. 2 is a sectional side view of the chip detachment apparatus 10 of FIG. 1
including the driving mechanism of the preferred embodiment of the invention.
The chip detachment apparatus comprises two primary components: (i) an
application tool set which consists of the vacuum enclosure 12 and the push-
up tool 22, and (ii) a motorized actuation assembly 24 mounted on a mounting
25 base 26 which provides programmable vertical and horizontal actuation for

the push-up tool 22 during the chip detachment process.

The vertical motion is driven by a first actuator 28 (preferably in the form of a
linear motor and more preferably in the form of a voice coil motor) coupled to
30 the push-up tool 22 and operative to drive the push-up tool 22 to move along
a first axis substantially perpendicular to a surface of a chip to be detached.
The horizontal motion is driven by a second actuator 30 (preferably in the

form of a rotary motor driving a linear cam mechanism) coupled to the push-



a first axis substantially perpendicular to a surface of a chip to be
detached. The horizontal notion is driven by a second actuator 30
(preferably in the formof a rotary notor driving a |inear cam nechani sm
coupled to the push -7 up tool 22 and operative to drive the push-up tool 22
to nove adjacent to a wdth of the chip along a second axis perpendi cul ar
to the first axis. The vacuum encl osure 12_is nounted on an adapter 32 which
is preferably 5 designed to be replaceable for different applications. This
adapter 32 constitutes part of a cover 34 for an enclosure 13 of the

act uat or asseurbtopl 22 anghdopdralive fa diiveythecpushedd tool @2tthenovmuadjpogntdase 26. The
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backwar ds and®FU?QRE r‘r;?dpen [O8EE 2BA¥Eri ght in FIG 3) horizontally. The
push-up tool 22 inserted onto the rod supporter 36 noves horizontally on

the linear_table 44 guided by a pair of LM ) )
15 FIG. 3 is a'sectional plan view of the driving mechanism shown in FIG. 2. The

first actuator 28 (voice coil motor assembly) of actuator assembly 24 is a
linear motorized driving mechanism that provides a vertical driving force to
move the push-up tool 22 up and down. This first actuator 28 is mounted and
fixed onto the mounting base 26. A push rod 29 connected to the first
20 actuator 28 pushes against the vertically movable base 38, and lifts and
lowers the linear table 44 to move it up and down. The vertical motion of the

vertically movable base 38 is guided by three sets of ball cage bearings 40.

In addition to the motorized driving mechanism of the first actuator 28 that
25 moves the push-up tool 22 up and down vertically, the actuator assembly 24
includes the second actuator 30, such as a rotary motor driving a linear cam
mechanism, that can drive the push-up tool 22 backwards and forwards (or
left and right in FIG. 3) horizontally. The push-up tool 22 inserted onto the rod
supporter 36 moves horizontally on the linear table 44 guided by a pair of LM
30 blocks 46 as shown in FIG. 3. When a pusher table 42 and a pusher rod 48
move horizontally, the rod supporter 36 which is held by a bearing follower 50
and a connector 52 will be pushed to move correspondingly on the linear table
44. The second actuator 30 (rotary motor) drives and turns the linear cam

mechanism, such as a linear cam 54, to provide linear actuation for the



30 bl ocks 46 as shown in FIG 3. Wen a pusher table 42 and a pusher rod 48
nove horizontally, the rod supporter 36 which is held by a bearing follower
50 and a connector 52 will be pushed to nove correspondingly on the |inear
table 44. The second actuator 30 (rotary notor) drives and turns the |inear
cam nechanism such as a linear cam54, to provide |linear actuation for the
-8 pusher table 42 via a camfollower ralder 56. Wien the |inear cam 54
turns in a clockw se direction, the pusher table 42 and pusher rod 48 w ||
nove in a forward direction. Fromthe above set-up as described in the
preferred erfusbentabte 42 viarecavdollavescolientseér 8Den ithe l'mar@abe%ppnsem at ed
that the pus t.00| I r r the
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fixed on the pusher table 42) when they are in notion. The pusher table 42
is prefer abI‘iiSt@B?fF thgt [sratostaaéally WVQ'W@OHWW@%O“Q‘*@IWO&E '€A1AVREs 60 are
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base 38. The bearing faollower 50 on the rod supporter 3
15  opposite end. The springs 60 are used to pull the cam follower roller 56 of the
pusher table 42 against the linear cam 54 during operation so as to bias the
rod supporter 36 towards the linear cam 54. Sufficient preload from the
springs 60 is needed to ensure that there is no gap between the cam follower
roller 56 and the linear cam 54 during the whole horizontal/lateral motion
20 stroke of the push-up tool 22. The springs 60 are also used to provide a
returning force to the pusher table 42. The backward driving force for the

pusher table 42 is provided by the contraction force of the pair of springs 60.

In this construction, the rod supporter 36 carrying the push-up tool 22 can
25 move horizontally on the linear table 44 as well as vertically together with the
vertically movable base 38. The bearing follower 50 on the rod supporter 36
is operative to decouple the vertical and horizontal/lateral movements of the

driving mechanism.

30 Therefore, the first actuator 28 is configured to drive the push-up tool 22 for
programmable movement along the first axis with respect to the chip in
conjunction with the second actuator 30 driving the push-up tool 22 for
movement adjacent the width of the chip to provide controlled lifting of the

chip for propagation of delamination between the chip and the adhesive tape.



is operative to decouple the vertical and horizontal/lateral novenents of
the driving nmechanism 30 Therefore, the first actuator 28 is configured to
drive the push-up tool 22 for programmabl e novenent along the first axis
with respect to the chip in conjunction with the second actuator 30 driving
the push-up tool 22 for novenent adjacent the width of the chip to provide
controlled Iifting of the chip for propagati on of delam nation between the
chip and the adhesive tape. -9 The principle of the chip detachnent
according to the invention will now be described with reference to FIGs. 4
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and slots 16 ibfs Jpﬁé)al%dmﬁqm urfese of the plaidorm h&ﬁm@rg%ﬁégmmnﬂa@@r 62 is
hel d down Ont&wig%ﬁ vl %Eéf sifonéd aTQ%écﬁi%h'M%rQ itsldifge %ﬁ?&gg}%%@ﬁ\}égﬁﬁy;& 12 and

t he encl osur shoul e good enou to ensure acu about
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wi |l peel the,6adhesive ta 62 a t he 20 se ond ctor 64. In
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a vacuum level of about -85 kPa inside these enclosures.
15
The push-up tool 22 will then rise to a predetermined height so that it is
protruding from the top surface of the platform 14 and applying a force on the
adhesive tape 62 against the back of the semiconductor chip 64. The tension
induced on the adhesive tape 62 will peel the adhesive tape 62 away from the
20 semiconductor chip 64. In the meantime, the tension on the adhesive tape 62
will induce a downward reaction force onto the push-up tool 22. This force
has to be balanced by the driving force provided by the first actuator 28 (voice
coil motor). The delamination at the interface between the semiconductor chip
64 and adhesive tape 62 will be initiated. The protruding portion of the push-
25 up tool 22 is kept at a height (preferably between 0.2 - 1 mm) above the
platform 14. At that height, it is moved laterally (horizontally) across the said

platform 14 along the slots 16 at a programmable speed.

The horizontal or lateral motion of the push-up tool 22 is driven by the second
30 actuator 30 (rotary motor) via a linkage containing the linear cam 54, the cam
follower roller 56, pusher table 42, pusher rod 48, connector 52 and bearing
follower 50. This second actuator 30 should be able to provide forward thrust
of about 3 kgf for the push-up tool 22 to overcome the reaction force

generated by the tensioned adhesive tape 62 during the horizontal motion of



64 and adhesive tape 62 wll be initiated. The protruding portion of the
push 25 up tool 22 is kept at a height (preferably between 0.2 - 1 nm above
the platform14. At that height, it is noved laterally (horizontally)
across the said platform 14 along the slots 16 at a programmabl e speed. The
hori zontal or lateral notion of the push-up tool 22 is driven by the second
30 actuator 30 (rotary notor) via a |inkage containing the |linear cam 54,
the camfollower roller 56, pusher table 42, pusher rod 48, connector 52 and
bearing follower 50. This second actuator 30 should be able to provide
forward t hr usthe mishalpotaol 22k@ﬁovbotihetp1@tfcpms A4 upAs doe pRshup tookR2 starts he

reaction forc .
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One way to reduce the adhesive strength of the adhesive tape 62 is by
operating the module at elevated temperature. It can be achieved by
elevating the temperature of the top surface of the vacuum platform 14 to 40-
20 90 degrees Celsius by using a heater element (not shown) located in the
vacuum enclosure 12. In addition to the reduction of the interfacial adhesive
strength, by elevating the operating temperature the propagation speed of

interfacial delamination will also be increased.

25 When the push-up tool 22 moves to an opposite end of the semiconductor
chip 64, the chip 64 should be substantially separated from the adhesive tape
62. The second actuator 30 is then stopped and the push-up tool 22 stays at
this position. Then the first actuator 28 drives the push-up tool 22 to move
downward to its standby level where the push-up tool 22 will totally withdraw
30 below the top surface of the platform 14. The second actuator 30 will then
turn the linear cam 54 backward and let the push-up tool 22 move back to its
initial position on the left side and prepare for the next detachment procedure.
When the push-up tool 22 is moving back to its initial position, a pickup tool 66
may be lowered down to pick up the detached semiconductor chip 64’. In an



vacuum encl osure 12. In addition to the reduction of the interfacial
adhesive strength, by elevating the operating tenperature the propagation
speed of interfacial delam nation will also be increased. 25 Wen the
push-up tool 22 noves to an opposite end of the sem conductor chip 64, the
chip 64 should be substantially separated fromthe adhesive tape 62. The
second actuator 30 is then stopped and the_push-up tool 22 stays at this
position. Then the first actuator 28 drives the push-up tool 22 to nove
downward to its standby | evel where the push-up tool 22 will totally
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dimensions and characteristics of semiconductor chips to be detached.
15
Such a driving mechanism offers an integrated design that provides
independent vertical and horizontal motion for the push-up tool used for
semiconductor chip detachment. It also has the benefit of providing a
compact design since its size is comparable to a single vertical motion

20 actuator for similar applications.

With this design, the initial tool height, the time delay for lateral motion and the
speed of horizontal/vertical motion become programmable parameters for the
chip detachment process. These additional process parameters can be used
25 to optimize the chip detachment process. Therefore, critical applications
such as detaching very large and thin chips are possible. Accordingly,
complex synchronized motion control profiles are possible for the application
tool to optimize the chip detachment process. The speed for the
horizontal/vertical motion of the application tool can be programmable within a
30 large dynamic range. This allows the chip detachment apparatus to be used
with adhesive tapes of both low adhesive strength (such as UV tapes) and
large adhesive strength (such as ordinary dicing tape or non-UV type tapes).



i ndependent vertical and horizontal notion for the push-up tool used for

sem conduct or chip detachnent. It also has the benefit of providing a
conpact design since its size is conparable to a single vertical notion 20
actuator for simlar applications. Wth this design, the initial tool
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variations, nodifications and/or additions which 10 fall within the spirit
and scope of the above description. -13 CLAIMS: 1. A driving nechanismfor
driving a detachnent tool adapted to detach a chip froman adhesive tape to
which the chip is mounted, conprising: 5 a first actuator coupled to the
detachnment tool and operative to drive



t he detachnent tool to nove along a first axis substantially perpendicul ar
to a surface of the chip; and a second actuator coupled to the detachnent
tool and operative to drive the detachnent tool to nove adjacent to a width
of the chip along a 10 second axis perpendicular to the first axis; the
first actuator being configured to drive the detachnment tool for
programmabl e novenent along the first axig-with respect to the chip in
conjunction with the second actuator driving the detachment tool for
novenent adj acent the width of the chip to provide controlled lifting of the
15 chip for [LlddM§ati on of del ami nati on between the chip and the adhesive
tape. 2. The driving nmechanismas clained in claiml1, wherein the detachnent
tool is adapted for reciprocal novenent along the second axis for a distance
that is substfanti @& drvirepgmechirdsh forodrivivegy aiddtdehofent toal abagted 20 détacilae dri vi ng

mechanismas clainmed in.,claiml or claim2,. wherein the first actuator
Conpr T ses. a ITHoE R Besite Tk Brich 5 SR P EHPACETRLISRST | p ol ai m 3.
wherein the |ineara filgt @ttuat¥e coQpletitsahie AekhArent @dl amat sPerative tbhérivér i vi ng
mechani smas clained in clof%)(r)nmg or claim4, wherein the |inear notor is

|

coupl ed to tHee detesBmeshio v¢ 81089 7olrghds syRsiantaly Resrendiniiasite @al ong t he
first axis, idiplabéoNhednig;2par table mounted to the novable 30 base that is
movabl e al ong the second axis. 6. The driving mechanismas clainmed in claim
5, wherein the secdfecondcactHalor coyplednoi hardeiachmenti el end aperetive oabl e. - 14

7. The driving; j i l I r I :nC ing a
supporter ml’}ﬁ;{vggﬁgﬁd?a{t%céﬂnﬁ’%%gg@ t!tag%f){é@ gla%%dmp%orgtﬁv@gﬁ? ﬂg%dg?gcﬂ@]{é tool . 8.
The drivitg reechnachasimpespenidiiutasdo the fastyaxisie of the preceding clains, 5

wherein the seconq, aghual 9l GBI Banfhur&l 36 Y%rlBLAE SLt¥iRehidol AGAT cam

mechani sm
programmable movement along the first axis with respect to the chip in

conjunction with the second actuator driving the detachment tool for
movement adjacent the width of the chip to provide controlled lifting of the

15 chip for propagation of delamination between the chip and the adhesive tape.

2. The driving mechanism as claimed in claim 1, wherein the detachment
tool is adapted for reciprocal movement along the second axis for a distance
that is substantially equivalent to the width of the chip.

20
3. The driving mechanism as claimed in claim 1 or claim 2, wherein the

first actuator comprises a linear motor.

4, The driving mechanism as claimed in claim 3, wherein the linear motor

25 comprises a voice coil motor.

5. The driving mechanism as claimed in claim 3 or claim 4, wherein the
linear motor is coupled to the detachment tool via a movable base that is
movable along the first axis, including a linear table mounted to the movable

30 base that is movable along the second axis.

6. The driving mechanism as claimed in claim 5, wherein the second

actuator is configured to drive the linear table.



9. The driving nmechanismas clained in claim8, further conprising a
supporter that is drivable along the second axis by the |inear cam nechani sm
10 for supporting the detachnment tool. 10. The driving nechani smas clained
inclaim9, including a spring nmechanismoperative to bias the supporter
towards the linear cam nechanism 15 11. The driving nechani smas clai nmed
inclaim9 or claim110, including a beafgng follower coupled to the
supporter for decoupling the notion of the supporter along the first axis
fromnotion of the supporter along the second axis. 20 12. A nethod for
driving a det/achndhe driyisig mechanismohasacleimed frr olainard omdlairs i6v éndlegieg tao whi ch

the chip is nmoun , i Si . t f. drivyi he tachment tool to
nove al ong a%PpéﬁgrawﬁgﬂgéBéttﬁ%lt"ﬁ%?It%’lgonrsgjgﬂ(ﬂﬂgg?{%ér]g?t%cgmgﬁtrtsglce of the
chip; and 25 driving the detachnent tool to nove adjacent to a wdth of the
chip along secqQnd axis perpendicular tgo.the first, axis; erein the

det hchnrent t bl 1 4 MErBYIGHREBTRNIR A5 SPMEH Tha0ABRE! 1 BRGeYNG JAMSt  axi s
with respect \WierbiRethedd@ohd aeabtetEdrhsrisedi 4 Potdry Mofd diving daineahieamt t ool
for novenent adjacent the width of the chip to provide 30 controlled lifting

of the chip fBECANSFRgati on of del amination between the chip and the
adhesi ve tape. -15 13. The nethod as clained in claim 12, including noving
the detachnment tool reciprocally along the second axis for a distance that
is substanti &1y Tégudrming meahanishe agickrimedsint elaing 1§, gurther coraprisin®al of
anot her chi p. . [ L nclhal . ' wher ei n
the detachmeni p%@%rl t}I;lgfse'scrﬁ? i|il\9/g'(r% ag?woqi{éw@t%‘ég?ﬂli rg)s(lff;' b?)éﬁé%ﬁ?/é};cﬂ% ﬂ‘eégb%ﬁg or. 15.
The net hdd adocsupipoeihg the cetddmest tosherein the | i near notor conprises

10. The driving mechanism as claimed in claim 9, including a spring
mechanism operative to bias the supporter towards the linear cam
mechanism.
15
11.  The driving mechanism as claimed in claim 9 or claim 10, including a
bearing follower coupled to the supporter for decoupling the motion of the
supporter along the first axis from motion of the supporter along the second
axis.
20
12. A method for driving a detachment tool to detach a chip from an
adhesive tape to which the chip is mounted, comprising the steps of:
driving the detachment tool to move along a first axis substantially
perpendicular to a surface of the chip; and
25 driving the detachment tool to move adjacent to a width of the chip
along a second axis perpendicular to the first axis;
wherein the detachment tool is programmably driven for movement
along the first axis with respect to the chip in conjunction with driving the
detachment tool for movement adjacent the width of the chip to provide
30 controlled lifting of the chip for propagation of delamination between the chip

and the adhesive tape.



a voice coil notor. 10 16. The nethod as clainmed in claim 14 or claim 15,
further conprising coupling the linear notor to the detachnent tool via a
novabl e base that is novable along the first axis, including nounting a
linear table to the novable base that is novable along the second axis. 15
17. The method as clainmed in any one of clains 12 to 16, wherein the
detachnment tool is driven along the secogg._axis by a rotary notor driving a

| i near cam nechani sm 20 18. The nethod as clainmed in claim 17, including
supporting the detachnment tool with a supporter that is drivable along the
second axi s b\3.t hdhelmethad asactaimechiardlam 123,9ncllitiegmeoviogl thees detaahmmedt i n ¢l ai m

18, including_bi asi n the su rter 5 al png the sec axi 0 ds the
| i near cam m%%'a?ﬁc ?/ﬁ"?’halgngg ?r‘?&corﬁ(icﬁﬁ(gnﬁoé% (Lz]%?n% a?[réf H S(Eﬁlw%ﬁyai med in
claim 18 or cdquivale to theolidth ¢fghe ehiplfomte aembeslraf agothel tisiper to the

supporter for decoupling the notion of the supporter 30 along the first
axis fromnotion of the supporter along the second axis.

5 14. The method as claimed in claim 12 or claim 13, wherein the

detachment tool is driven along the first axis by a linear motor.

15. The method as claimed in claim 14, wherein the linear motor comprises

a voice coil motor.

10
16. The method as claimed in claim 14 or claim 15, further comprising
coupling the linear motor to the detachment tool via a movable base that is
movable along the first axis, including mounting a linear table to the movable
base that is movable along the second axis.

15

17. The method as claimed in any one of claims 12 to 16, wherein the
detachment tool is driven along the second axis by a rotary motor driving a

linear cam mechanism.

20 18. The method as claimed in claim 17, including supporting the
detachment tool with a supporter that is drivable along the second axis by the

linear cam mechanism.

19. The method as claimed in claim 18, including biasing the supporter
25 along the second axis towards the linear cam mechanism with a spring

mechanism.

20. The method as claimed in claim 18 or claim 19, including coupling a
bearing follower to the supporter for decoupling the motion of the supporter

30 along the first axis from motion of the supporter along the second axis.





