1 Adaptive Clanmp Wdth Adjusting Device Field of Invention [0001] The
present invention relates to an adaptive clanp wdth adjusting device. In
particular, the invention relates to a clanp adaptive for holding a range
of leadframe strips during processing of sem conductor integrated
circuits. Background [0002] Manufacturé of sem conductor integrated
circuits is gearing towards surface nount technol ogy, in which, integrated
circuits are forned in packages that are then singulated into individual

devi ces. Exanples of th LAl - QL (BGA) and chip
scal e packages (CSP). T?@@%ﬁf‘%@ég@wgﬁfﬁﬂ’ﬁéﬁ%?%ﬁﬁn formed on a

| eadf rame or substrate. For exanple, the | eadfranes/substrate cones in
strips and may vary in w dths from about 25-80 mm and | engths from about
140-270 mm [0003] These packages HE¢ld Bitwatibest ed and | aser marked before
bei ng delivered; these machines are generally automated and they process
t housands @00Hackagedherpresent paveation Hglates Toan Rdapfévs Alampo Widthdadustingange

of sem con r d d gl at I
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r enoveabl y leadframe dtripSdutieg) processipnaf semidondactsiipfta¢dcifpuityi de a  change kit
for each package type and/or | eadfrane/substrate; when a machine is
configured to handl e a particul ar package and/or |eadfrane, the machine's
handl er is equipped with a change ‘ﬁ%&ck%@%d has a cl anping unit associ ated
with the particular package and/or Teadfranme. A disadvantage of changi ng
the handler with a change kit is that it takes manual effect and tine to

carryi ng oggoojhdamhfifee ofisemicondheoy éitbgrated diRyiits i$ poaiige tavaidy surfaek! owi ng
t he change. [0004] I n one approach, US Patent No. 6,958,917, assigned to
Fuji Machi AOURE tpehnqlegy, in veuels riptsgrated eirqfs|aee forpedrintmackagesithy agoticle. The
hol di ng deyi : . L L\ A bl e
merber bei Aniaagg o SRRGAG Q8icer Pbpled of FRRL thPEhaIE BRE b MRS
The hol di ngB@ay iand chip\scalk packagee (ESR)eThesetiytepmthdeditogitsl asel eféen formed on a
leadframe or substrate. For example, the leadframes/substrate comes in strips and may

vary in widths from about 25-80 mm and lengths from about 140-270 mm.

[0003] These packages are often tested and laser marked before being delivered; these
machines are generally automated and they process thousands of packages or strips an
hour. For a machine to handle a range of semiconductor packages, the handler and
associated clamps must accommodate a range of widths of leadframes on which the
packages are removeably mounted. Currently, some machine suppliers provide a
change kit for each package type and/or leadframe/substrate; when a machine is
configured to handle a particular package and/or leadframe, the machine’s handler is
equipped with a change kit that has a clamping unit associated with the particular
package and/or leadframe. A disadvantage of changing the handler with a change kit is
that it takes manual effect and time to carrying out the change. Human intervention

may introduce errors following the change.

[0004] In one approach, US Patent No. 6,958,917, assigned to Fuji Machine Mfg., Ltd.,
describes a fragile substrate holding device. The holding device has a contact portion of
a receiving member and moveable member being made of an elastically deformable

material such as rubber. The holding device may also have a velocity reducing device.




2 [0005] It can thus be seen that there exists a need for a sinple and
robust device to adaptively hold or clanp the | eadfrane/substrate of
integrated circuit packages during manufacture. Preferably, the clanp
device is automated and di spenses with human intervention. [0006] FIG 1
shows a conventional |aser marking machpne 5. As shown in FIG 1, the

| aser marking machine 5, simlar to that illustrated in US Patent No.
7,155,299, issued to the present assignee, includes an input

pi ck- and- pl ace handl er 10 operable in a Y- direction to pick a strip of
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Each |1 C package Wis then noved to an input station 40 of a conveyor 30.

At the i npedapsivelyihold aoclampahe leadfameg/subsivageofiintdgnated oireliitpackages|dBripackage
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34 and an gpigrperdtidnt ack 36. [0007] Along the marking track 34 is a
pre-marking inspection station 50, a laser narking station 52 and a
post - mar ki ng i nspection station 54. The processed | C packages Ware then
transferre I . . Atorkh ut put
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of the pr ol HrﬁﬁﬁéhﬁﬁswﬁeaﬁﬁF@g%%ﬂ!W¥ pickrape-piacechendies 10 oDebIe, et Yot ¢ he
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hol d a substrate having a range of w
sections, namely, an input track 32, a marking track 34 and an output track 36.

[0007] Along the marking track 34 is a pre-marking inspection station 50, a laser
marking station 52 and a post-marking inspection station 54. The processed IC
packages W are then transferred to an output station 60 on the output track 36. At the
output station 70 is an output pick-and-place handler 80 operable to move the

processed IC packages W to an output magazine 70.

Summary

[0008] The following presents a simplified summary to provide a basic understanding
of the present invention. This summary is not an extensive overview of the invention,
and is not intended to identify key features of the invention. Rather, it is to present
some of the inventive concepts of this invention in a generalised form as a prelude to

the detailed description that is to follow.

[0009] The present invention seeks to provide a new pallet for an integrated circuit
process machine. The pallet comprises a substrate clamp, which has an adaptive clamp

width adjusting or setting device to hold a substrate having a range of widths.




[ 0010] In one enbodi nent, the present invention provides an adaptive clanp
width setting device. The device conprises a travel conponent and a fixed
conponent. The travel conponent conprises a fixed clanp portion, an

adj ustabl e clanp portion and a rotary screw for adjusting a distance
between the fixed and adjustable clanp portions, wth the rotary screw
bei ng operable by a driven wheel attached thereto. The fixed conponent
conprises a base plate and a notor nounted on the base plate, with the

not or shaft having a drive wheel attached thereto. Wien the clanp width is

to be adj podtedI®ons @inbodinthe,ofenitedeit thveRtidpipRBadestdicadaptiveclagprient s
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[0011] In another embodiment, the present invention provides an integrated circuit
process machine comprising an adaptive clamp width setting device. The process

machine comprises a laser marking machine and/or a testing machine.

Brief Description of the Drawings

[0012] This invention will be described by way of non-limiting embodiments of the

present invention, with reference to the accompanying drawings, in which:

[0013] FIG. 1 illustrates a typical laser marking machine in block diagrams for use in

the manufacture of semiconductor integrated circuit packages;

[0014] FIG. 2 shows a laser marking machine in block diagrams incorporating an
adaptive clamp width adjusting device according to an embodiment of the present

invention;

[0015] FIG. 3 shows a perspective view of a travel component of the adaptive clamp

width adjusting device shown in FIG. 2;




[0017] FIG 5A shows a |ateral cross-sectional view of the adaptive clanp
wi dth adjusting device when the travel and fixed conponents are engaged;
and FIG 5B shows a plan view of the drive and brake mechani sns of the
adaptive clanp w dth adjusting device. Detail ed Description [0018] One or
nore specific and alternative enbodi nrends of the present invention wll
now be described wth reference to the attached drawings. It shall be
apparent to one skilled in the art, however, that this invention may be
practi sed without such specific details. Sone of the details nmay not be
descri bed guo16)e FiEh4 shows a ipetspeaivebwewrsf 4 figed comporichDof theaidaptisseeclathp

reference, ¢ n reference nune s.or series of nunerals will be used
t hr oughout W‘ﬁ%l‘ﬁﬁ?%&‘(ﬂ?e%%@f’%ﬁé}nﬁ% the sanme or simlar features
common to the figures. [0019] FIG 2 shows a |laser marking machine 100 in

functional blocks incorporating an adaptive clanp w dth adjusting or
setting defdodd PUG. HPAr showes arlataral i axossepeatiamh! ciiew uift the prlajatingee clamyc sddth

machi ne accaqrding,to an enpodi nent .af the present invention. As shown in
FG o ¢ naUR de et ane e dhd fved SeBBAS HottHE D A8Y ous mmchi ne 5
except thapithss hdwea POM Hi¥R FARY 8Y 0 andP Bkt MdRRARhEbF ;h%aéaa?@&wsmﬁr 30a
carries a noveable or travel conponent 210 of the adaptive clanp w dth

adj usti ng wedth@djustng deviteer e are six stations or positions along the
conveyors 30a. As seen in FIG 2, on the |left hand side of each conveyor
30a is an input station 40. To the left of the input station is a

cl anp-wi dt h-conversi on station 4Q0detailddl Descaiptibhe extrenme right is an out put
station 60. Internediate to the input- and output-stations are the

pre-mar ki ng-i nspection station 50, |aser-marking station 52 and
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mot or 90 anowlbendsaeritsbdi with rdfareatd ey the rdachededib®ings! Wehall ppappaéntrotone 90
and associ gted, positign feedback devices are used. K For exanple, the notor
90 may be élﬂheg gb&\? yiever; thahghis prveation may Be RrActised jwitheut girdowesificor

error detegihfl 30fhe Rth€aLtfl may not be described at length so as not to obscure the
invention. For ease of reference, common reference numerals or series of numerals will
be used throughout the figures when referring to the same or similar features common

to the figures.

[0019] FIG. 2 shows a laser marking machine 100 in functional blocks incorporating
an adaptive clamp width adjusting or setting device 200 for use in an integrated circuit
package process machine according to an embodiment of the present invention. As
shown in FIG. 2, the machine 100 is similar in functions to the previous machine 5
except that there are now two conveyors 30a in parallel. Each conveyor 30a carries a
moveable or travel component 210 of the adaptive clamp width adjusting device 200.
There are six stations or positions along the conveyors 30a. As seen in FIG. 2, on the
left hand side of each conveyor 30a is an input station 40. To the left of the input
station is a clamp-width-conversion station 40a, while at the extreme right is an output
station 60. Intermediate to the input- and output-stations are the pre-marking-inspection
station 50, laser-marking station 52 and post-marking-inspection station 54. To move
the adaptive clamp width adjusting device 200 from station to station, each conveyor
30a has a motor 90 and linear drive. In other embodiments, other types of motor 90 and

associated position feedback devices are used. For example, the motor 90 may be a




The notor 90 may be a stepper notor coupled with Iinear and/or rotary
encoders. In another enbodinent, the notor 90 is a dc or ac notor coupled
with linear and/or rotary encoders. In yet another enbodi nent, the notor
90 is a linear notor. [0020] FIG 3 shows a perspective view of the travel
conponent 210 according to an enbodi nedt of the present invention. As
showmn in FIG 3, the travel conponent 210 includes a clanp portion that is
fixed 220a I f and an
a ust abl o> SHa e Rtk SO Rl ol b HhBR enllef it criol Qe R Bkl

mount ed on Tae paitor 90 rﬂanyriﬁeaa s@ppeiaﬁotzﬂ 2061§1ed kdth linkar any/oistoadly eencobderp Iand
fixed clanp portions 220 % 220b are p(gfrallel to each other and the distance
bet ween t hawether e Hflwet F&“&OWQJIFH oriag anqter ¢oapled guithyinear apdfoxgotasy pe

secured thgy Mﬁﬁﬁﬁ F wo ends of the
cl anps 220a.§g%% as an L S ape %P&% i ng gmgp&P'e L- shaped arm 224

IS connected to operatively open a jaw 221 of each clanmp 220a 220b whi | st
228. The l.ower, sides of the r 28 on each
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station 40 such that by raising the actuator platé P, the roflers 228 are

mut ual | y r otchides auglawap mnlmh@aébyf que?ﬁ(}agwtﬂheespeaisto(al langxﬂuctmaqummgf fhaws
221. In the_sane uat o I P t station 60
i s operabl 8°9V8y8rpmtaﬂ‘g & %’bﬁ?‘l’d i?v%l’ rltP %t? aé@lsw}% FaHB’eB 1?8 Ucl ose
agai nst an22@tsRGhadred §1§lﬁﬁﬁ{rtoftlﬁfea12%ﬂid§s 2dvado hat ﬂkwﬁlswbl&cmm%atﬁxb@ the
travel conponent 210 ?é%zzorem i ent menmber (not shown in FIG 3). In an
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enbodi ment Clampepartiens 2 herbparalle tg epeln gthehalybther@stame befeancthem is

enbodi nment e e yet t her
enbodi nent ad l’ﬁge E%g %&tﬁ%ﬁt‘tﬁ?@ﬁ&kaé s[t%$ E) b SengeﬁgﬁerF‘Eré‘Eﬁn ﬁ‘ef%‘?‘ﬁﬁng to
FIGs. 3, 5 RIGI ﬁ&chtﬁehadvmwﬂaecdlaﬂps 2022206 ha2 D ishapaavaabizt, Opy a
rotary screw nut assenbly 230. Both ends of the | ead screw 230a are

separ at el yen&ehie Jr@apffi/alan INS q?@n%qd tronesativekyeopsn @ igw@s L iof epshdamp
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screw 230a, oA the sane si |xe r| ven gear
232. Mount eathamdtof eheemai/eb&ombmanoﬁw aresmaﬁged&a(fall auitirod horizontal plane that

corresponds to an actuator plate P disposed in the input station 40 such that by raising

the actuator plate P, the rollers 228 are mutually rotated upwards, thereby opening the
associated clamping jaws 221. In the same way, a similar actuator plate P in the output
station 60 is operable to open the clamping jaws 221. Each jaw 221 is biased to close
against an associated support bar 221a that is fixed with respect to the travel component
210 by a resilient member (not shown in FIG. 3). In an embodiment, the resilient
member is a tension spring. In another embodiment, the resilient member is a
compression spring. In yet another embodiment, the resilient member is a torsion

spring.

[0021] Referring to FIGs. 3, 5A and 5B, the adjustable clamp portion 220b is moveable
by a rotary screw-nut assembly 230. Both ends of the lead screw 230a are separately
supported by a bearing 231 whilst the nut 230b is fixedly linked to the linear guides
222. As seen in FIG. 5B, the end of the rotary screw 230a, on the same side as the fixed
clamp 220a, has a driven gear 232. Mounted on the end of the rotary screw 230a and on
a near side of the gear 232 is a brake lever 240. The brake lever 240 is arranged such
that a friction disk 242 is biasedly disposed between the brake lever 240 and the near




a near side of the gear 232 is a brake | ever 240. The brake lever 240 is
arranged such that a friction disk 242 is biasedly di sposed between the
brake | ever 240 and the near 6 side of the driven gear 232. One end of the
brake | ever 240 has a camfollower 244 whilst the opposite end is pivoted
about a pin 246. At an internedi ate posiéti on between the cam follower 244
and the pivot pin 246, the brake |l ever 240 is biased against the friction

di sk 242 by I | [ 48. n nbodj nent , the.r.otar crew
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bal | scr ew. whileOBe bpgdiste fehd édpiodted byt LHARAO0EAL andihterMkdiattepodtivptbeneeal anp
w dth adjusting device 200 i1s djsposed in the clanp-w dth-conversion

station 40ihessam fllowss 244 @nd the) pivat pinsPifuthg brake dgven 249 febipsedagainst tei ve
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ext ended p@304 isarledilgcrewansamithdriendadinagait the cotary ItrewalBlalis abaliscopw.des 315.

Mounted on the base plate 312 are two bearing units 322 through which two
separate drive gears 324 and associ ated shafts 326 are rotatable. A notor

320 Wi th tygaobNTht fe@bE Bifle gézhgﬁén%nt 3APotthe &ésjh'i% %Mm%ls@g&g?adév% drive

gears 324 so that the notor , output shaft 326 rs 324
form a con0 i$ dispoteddinrthe clats-widthtconserpianatdtion 40a ofhthe doameyiar uldiOnadls axi s

of the rotary scr 30a on.the .travel co ent 210. Each driv r 324
i s subst antgli“}r;vi’rf Va Iﬁlgl %vﬁ‘ﬁfg‘eﬂé’f V?IQOIBP?QFQIT?B(E‘QF“%?%‘W gﬁaegetpﬁaé?/gﬁ ?E‘ﬁponent
210 when bhe pratanP2 apesdbld €evd FEmARbrhS ol RUEEted PotidtH a conversion or
cl anp-wi dt h-conversion station 40a; the teeth of drive gears 324 and

dri ven geafrstends? posioarhyageahswidincarastupsors 3p#t and lingar 2uides 34 5 sMduntgd jons

ext ended pgsji{ion e actuators 314...At the. s ie, the cam foll ower
244 on theak?rlgaqgg p}ag%éﬁ %&Y]Oa earﬁf\gelgu@nn? tg&%ggu\?%ngl&i\vggggr%? dﬁ“’?@le%rgse cam
330 | ocat ed248nd Agoélhted shaIENRBFotdthBleOf hb@r 3P@Rithv&0GhaAMe ottt bhafts

adj usting device 200, such that pressure exerted on the friction pad 242

i s rel eased2@ At ¢pleddp dhe Bapeqtive drive gegis 24 sodhatghe maton 1Y), gatpus sipds 324,
t hereby op tiye | t dj ] US I I
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of | C packbggitidinalvixixgofathélrdthrgrsereiv 33 0@tdn. the travel component 210. Each drive gear

324 is substantially below the matching driven gear 232 on the travel component 210

when the clamp adjusting device 200 is moved into the clamp-width-conversion station
40a; the teeth of drive gears 324 and driven gears 232 are engaged when the base plate
312 is raised to its extended position by the actuators 314. At the same time, the cam
follower 244 on the brake lever 240 has moved on a cam surface 330S of a release cam
330 located on the drive component 310 of the adaptive clamp width adjusting device
200, such that pressure exerted on the friction pad 242 is released and the motor 320 is
then operable to turn the gears 232,324, thereby operative to adjust the distance
between the adjustable clamp portion 220b and the fixed clamp portion 220a to
accommodate another type of IC package W having a different width.

[0023] An advantage of the present invention is that the travel component 210 of the
adaptive clamp width adjusting device 200 is operable to travel on the respective
conveyor 110 without a motor mounted thereon. This means that the mass and inertia
of the travel component 210 are smaller and this entails the use of a smaller drive motor
90 for the conveyor 110. In addition, an actuator plate P for opening jaws of the

adaptive clamp width adjusting device 200 need only be provided at the input- and




[ 0023] An advantage of the present invention is that the travel conponent
210 of the adaptive clanp wi dth adjusting device 200 is operable to travel
on the respective conveyor 110 without a notor nounted thereon. This neans
that the mass and inertia of the travel conponent 210 are smaller and this
entails the use of a smaller drive notor7 90 for the conveyor 110. In
addition, an actuator plate P for opening jaws of the adaptive clanp width
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present i nvwntioanthe s A $nedtigl of tiRrthoveable doagoreMeZIDl fe dighteebenk 1230 ar e
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t he drive omtpoorethe 216l cosgonentr?dOnot or 320 to drive two gears 324. Wth
this invention, two conveyors 110 are operable in parallel, and any idle
time of the I C package processing nmachine is reduced; as a result, the

machi ne t higysgUotidr AV ATATe Ffthd!Prebeht HRRHiGHisRRS thoMive @RthonBit3dBGkésvi ty
are increased. [0025] In another enbodi nent of the adaptive clanp width

adj usti ng d@ee¢imetopGR0 to Kivedmiovgeaged?4é With thisdingtentican teje amongd@rat E0 arde of
mat ching friction.wheel.s. 1n one.,enbodi t,.Ahe. friction wheel .is nade of
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coated with or covered by a non-slip material. In another enbodi nent, the

friction wpseducHuidy areripereaselp band on the contact surface. In yet another
enbodi mrent, only one friction wheel has such a non-slip coating, surface
or band. [0026] O her enbodinments of the friction brake are al so possible.

For exanpl ¢oo2s] IAaAnotebesibodifient af thRNRlaptives lamPowidth bidjastingnddvir00f tie:
conpressing spring._ln another enbodinent, a _torsion spring operable at
the pivot [Srive Bearspddt pd deizen gpagod3] asgninpde opaeatehing drigfinn Wheels Hare been

descri bed %Hﬂ)ohinlléﬁ?,t fdt ﬁﬁj:tioh twﬂe%l is made of a material that is non-slip, such as, an

elastomer. In another, the friction wheel is made up of a solid material but the contact
surface is coated with or covered by a non-slip material. In another embodiment, the
friction wheel has a non-slip band on the contact surface. In yet another embodiment,

only one friction wheel has such a non-slip coating, surface or band.

[0026] Other embodiments of the friction brake are also possible. For example, in an
embodiment, a tension spring is used instead of a compressing spring. In another

embodiment, a torsion spring operable at the pivot pin 246 may be used.

[0027] While specific embodiments have been described and illustrated, it is
understood that many changes, modifications, variations and combinations thereof
could be made to the present invention without departing from the scope of the
invention. For example, whilst a laser marking machine is described, the principle of
the present invention may be used in an IC strip testing machine. In addition, the IC
strip testing machine may be integrated with a laser marking machine. In another
example, a leadscrew may be used in place of a ballscrew, or vice versa. In yet another
example, a linear drive may be configured with a belt and pulley drive or a linear

motor.



under stood that many changes, nodifications, variations and conbi nations
thereof could be made to the present invention w thout departing fromthe
scope of the invention. For exanple, whilst a |aser marking machine is
described, the principle of the present invention may be used in an IC
strip testing machine. In addition, the8 C strip testing nachine may be
integrated with a | aser marking machine. In another exanple, a | eadscrew
may be useghi .ace of a ballscrew, or vice versa. In yet another

exanpl e, a§%4¥g§'drive may be configured with a belt and pulley drive or a
linear notor. 8 CLAIMS: 1. An adaptive clanp width adjusting or setting
devi ce conprising: a travel canponent, which conprises a fixed clanp
portion, an-adj dyasigpeve @F‘&ﬁﬂ"lg@ﬁd]‘@ﬁn&%s“é@gﬁ%’ﬁ‘? COBMEWMRHr adj usting a

di stance betwee féoiﬁﬂ% d i Ifﬁgg Li i rotary
crew bei ng oper gb{r%ﬁ%y a ?i@r\i}’er‘lvlgﬂ{eg?ﬁ@g%et%aghe tﬁ%&lgt&}ﬁ%%\é\ﬁ&ag?ﬁltuggb ©
conponent , clahipc poxtionpands esrotarp aseevplfat adjastihga andistancenbetateed the fixeé andase

plate, with the notor shaft having a drive whegel attached thereto; erein,
when the cPUSREAMP PYHORSe VEH) Eﬁarﬁ'ocrﬁﬁ’cg‘ﬂﬂ%d’@ff@%g &)brak e Wheglp o

travel compendRy thesetbPMAd i nto alignment over the fixed conponent and the
base plate is raised so that the drive wheel engages with the driven wheel
and t he di st ance fixsdtosempoeneiie whichexympridgea beseoplatecind rgomptor hamsedi en the

operativel y adjuste controlling the motor according to a width of the
wor kpi ece. %?S.e ﬂAé{&e\Yﬁlé_g%a{B%tBF f‘,ﬁaﬁgflatvg’gcq é@}i“fﬁ‘fé’eaﬁ ﬁt?atc‘lﬁﬁcﬁﬂ'he rising a brake
lever that is quefe, Wiknyth® CREROWREIR IS 1S betadj iRt ©f ackhBmdbaty arvoBREe, 3. A
device according to claim?2, further conprising a friction disk disposed

bet ween t héheniraieb compenens igmeried e ebgnmgnseiver the fixedwpmpeners cond dherhaseo

claim2 or | .of th rake l.ever is piwvoted aboyt a pin
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between the fixed and moveable clamp portions is operatively adjusted by controlling

the motor according to a width of the workpiece.

2. A device according to claim 1, further comprising a brake lever that is

operatively biased against a face of the driven wheel.

3. A device according to claim 2, further comprising a friction disk disposed

between the brake lever and the driven wheel.

4. A device according to claim 2 or 3, wherein one end of the brake lever is

pivoted about a pin whilst an opposite end comprises a cam follower.

5. A device according to claim 4, wherein the base plate further comprises a
release cam, which has a cam surface that is operative with the cam follower to release

the friction brake on the driven wheel.

6. A device according to any one of the preceding, wherein the drive and driven

wheels are gear wheels.

7. A device according to any one of claims 1-5, wherein the drive or driven wheel

is a friction wheel.




5. A device according to claim4, wherein the base plate further conprises
a release cam which has a camsurface that is operative with the cam
follower to release the friction brake on the driven wheel. 6. A device
according to any one of the preceding, wherein the drive and driven wheels
are gear wheels. 7. A device according ©®o any one of clains 1-5, wherein
the drive or driven wheel is a friction wheel. 9 8. A device according to
any one of ¢the pr i AL g, i Ar Y. SGr e vel
component. b a Pedaagy otk lh il BIELR e rec B einiS, Bilein IRErd) =,
wher ei n t hecrewtodithe tsavebvomportehtis atleasedewconmponent is a bal l screw. 10. A
devi ce according to any one of the preceding clains, wherein the travel
conponent is operable by a linear drive. 11. A device according to claim
10, whereip theal §88& adbid ' I fofard t he
foll ow ng: | eadscrew, ball slggr gﬁv?i%?ﬁﬁglftélagﬁg%@pﬁlvﬁgwh%% A dggriegggg@%or di ng
to cl ai m 1travelisemppnent fca ballsorewi. s sel ected fromthe follow ng: servo;
stepper, dc or ac notor. 13. A device according to claim 10, wherein the
linear drive is a linear notor. 14. A device according to any one of clains
10- 13, whengi n th@evitd@adordihp 8 ary ohd!bf HRE pEQREBing ks wheteih @8 trand/ or
rotary encoder. 15, An integrated circuit process machi ne conprising an
adapt i ve crempongntiisipperabla hyngylierayidtige.according to any one of claims 1-14.
16. A process machine according to claim 15 conprising an | C package | aser
mar ki ng machi ne and/ or | C package testing machi ne.

11. A device according to claim 10, wherein the linear drive comprises a motor

coupled to any one of the following: leadscrew; ballscrew; or belt and pulley.

12. A device according to claim 11, wherein the motor is selected from the

following: servo; stepper, dc or ac motor.

13. A device according to claim 10, wherein the linear drive is a linear motor.

14. A device according to any one of claims 10-13, wherein the linear drive is

further coupled with a linear and/or rotary encoder.

15.  An integrated circuit process machine comprising an adaptive clamp width

setting device according to any one of claims 1-14.

16. A process machine according to claim 15 comprising an IC package laser

marking machine and/or IC package testing machine.




