-1 SAWI G CLAMPER FI ELD OF THE I NVENTI ON 5 The present Tnvention relates to
a clanping assenbly. Modre particularly, the present invention relates to a
cl anpi ng assenbly to prevent substre_ltle_s frombeing warped when | oaded on a
saw i g. BACKGROUND OF THE I NVENTION 10 In the sem conductor industry,

sem conductor devices are soldered onto a substrate in an array form and
encapsul ated by nol ding or ot FAWAKaREAMBER of the devices is then
singulated into an individual package by sawi ng the substrate or other
means. 15 Common substrate singul ate nachines | oad the pre-sawn substrate
onto a base plate, commonly known as a sawjig, before being singulated. To

prevent the pre- sawn substRIBL.P OF OMBRUENTIONN the sawjig, the sawig
comonly includes an suction device that firmy holds the pre-sawn
substrate in place. 20 The pre-sawn substrate has a tendency to warp. Such
war page commonly results in poor saw ng performance. The known techni que

of applying sygt f)r%gengf)n%%ntion relates to a clamping assembly. More particularly, the
present invention relates to a clamping assembly to prevent substrates from being

warped when loaded on a sawjig.

BACKGROUND OF THE INVENTION
10
In the semiconductor industry, semiconductor devices are soldered onto a
substrate in én array form, and encapsulated by molding or other means. Each of the

devices is then singulated into an individual package by sawing the substrate or other

means.
15
Common substrate singulate machines load the pre-sawn substrate onto a base
plate, commonly known as a sawjig, before being singulated. To prevent the pre-
sawn substrate from skidding on the sawjig, the sawjig commonly includes an suction
device that firmly holds the pre-sawn substrate in place.
20

The pre-sawn substrate has a tendency to warp. Such warpage commonly
results in poor sawing performance. The known technique of applying suction does

not satisfactorily remove such warpage.



not satisfactorily renove such warpage. -2 SUMVARY OF INVENTION It is an
obj ect of the present invention to provide a clanping assenbly for
relieving warpage of the substrate when it is |oaded on a sawig. According
to one aspect of the present invention, there is provided a clanping

assenbly for a pre-sawn substrate, said assenbly conprising: clanp neans
mounted on a base plate and>¥M¥MARY: QOF NVENLIQ substrate to the base

pl ate, where the clanp neans is in a first configuration; 10 a gri pper
bei ng operable to carry the pre-sawn substrate and to |oad the substrate
onto the base plate; clanp releasing neans operable to align with the clanp

means and to Hdyen objeet mmemﬁﬁehﬁﬁm@r@ﬁ@@maﬁ%ﬁgfa@s@rmlym to allow the
substrate be | oaded onto the base plate. 15 According to an alternative

aspect ofelichgRiRpARI VAL AL whtD81i€1dade PPy LARE; @ systemfor use to
singulate a pre-sawn substrate having a plurality of encapsul ated

conmpofient s nounted thereon, the system conprising: a base plate for | oading
the substrate having a plurality of clanp neans; 20 a gripper for carrying

t he pre-sawn substrate havin | ural i cla
P iccordmg to one aspegt oaf e present Er}(/entionr]?here is provided a clamping

assembly for a pre-sawn substrate, said assembly comprising:
clamp means mounted on a base plate and for sawing a pre-sawn substrate to
the base plate, where the clamp means is in a first configuration;
10 a gripper being operable to carry the pre-sawn substrate and to load the
substrate onto the base plate;
clamp releasing means operable to align with the clamp means and to move
the clamp means into a second configuration to allow the substrate be loaded onto the
base plate.
15
According to an alternative aspect of the present invention, there is provided a
system for use to singulate a pre-sawn substrate having a plurality of encapsulated
components mounted thereon, the system comprising:
a base plate for loading the substrate having a plurality of clamp means;
20 a gripper for carrying the pre-sawn substrate having a plurality clamp
releasing assemblies aligned with the clamps; and
a machine arm attached to the gripper operable to move the gripper to couple

with the base plate;



rel easing assenblies aligned with the clanps; and a machine armattached to
the gripper operable to nove the gripper to couple wth the base plate;
-3- wherein said clanp neans and sai_d cl anp rel easi ng nmeans are configured
according to any one of the preceding clainms. According to a further
alternative aspect of, the present inyvention, there is 5 provided a nethod
for |oading a“PFeEmnsaifclanpateens ahdurridclamp selppsigameqnsass saifiggradne  steps of
carrying a pre-sawn substrate on a gripper; locating said gripper in

al i gnmentceprding tg anyae pf hreareqedingmipimie gri pper and the base plate to be in
a first relative configuration; 10 transferring the substrate to the base
pl ate when the gripper and the base plate are in the first relative
configuration; and noving the gripper and the base plate to a second

relative confpgeiraink@a fIRE 8tEnATN fiPedt BEHIProRAT inddflichh@eRAse plate to be
in a second configuration, and the second relative configuration clanps

the %Jbsﬁ{o?fd?ﬂta(?nétﬂ(?d R tfad -s&én?ﬁk%&eﬁ 2 sg{;ka%\lc%ﬁﬁﬁﬁ 4 (S Further

features o e present 1 nvention w € ‘appar e m t he
steps of:

carrying a pre-sawn substrate on a gripper;
locating said gripper in alignment with a base plate;
moving the gripper and the base plate to be in a first relative configuration;
10 transferring the substrate to the base plate when the gripper and the base plate
are in the first relative configuration; and
moving the gripper and the base plate to a second relative configuration
wherein moving the gripper and the base plate to be in a second configuration, and the
second relative configuration clamps the substrate to the base plate.
15
BRIEF DESCRIPTION OF DRAWINGS
Further features of the present invention will readily be apparent from the
following detailed description of non-limitative examples, with reference to the
accompanying drawings, in which:-
20
FIG. lais a top plan view of a base plate for loading a substrate;
FIG. 1b is a cross sectional view of a clamp for mounting on a base plate of
FIG. 1a;
FiG. 2a 1s a cross sectional view of a gripper faken along a centrai longitudinal

25 axis:



followi ng detailed description of non-limtative exanples, with reference
to the acconpanying drawings, in which: 20 FIG | ais a top plan view of
a base plate for loading a substrate, FIG |b is a cross sectional view of
a clanp for nmounting on a base plate of FIG | a, FIG 2a is a cross
sectional view of a grlﬁper t aken al ong a central | ongitudi nal 25 axis:

-4- FIG 2b FEO-Zhde ARqthercsess segmabyiay of thesapre grippersaie FiPidpand as in FI G
2a and FIGs. 3a-c are diagranms for showi ng an exanple of stages for
clanping a shilist Patarodingamsfosthopling @ e:@mpheskstidee feabenpiag er ence nuner al
appears in nore than one of the acconpanying drawings, it is used to denote
t he saneswdistaemhto TbakApldd) DESCRI PTION FIG 1 a illustrates a top plan view
of a base plate 100 for installation on a 10 sem conduct or manufacturing
device. The base plate 100 is a support for a pre-sawn substrate having a
plurality of encapsul ated el ectronic conponents mount ed thereon. The base

pl ates 100 has e, £o ches each | ocated at
opp05| ng endswht %gggggé pl 3% ﬁ%%.gl a?’ﬁ ganslgl pﬁqﬂ%‘n oneocoe'ﬁf igured with a

luralit .
P chompanymg drawings, it is used to denote the same element.

DETAILED DESCRIPTION
F1G. 1a illustrates a top plan view of a base plate 100 for installation on a

10 semiconductor manufacturing device. The base plate 100 is a support for a pre-sawn
substrate having a plurality of encapsulated electronic components mounted thereon.
The base plate 100 has a guide in the form of a pair of notches 110, each located at
opposing ends of the base plate 100. The base plate is configured with a plurality of
suction holes 120 within a central region, in fluid communication with an air pump

15 (not shown). Once the base plate 100 is loaded with the substrate, the air pump starts
withdrawing air to attract the substrate onto the base plate 100. A gasket 130, having
a plurality of holes 135 corresponding with the suction holes 120, may be used to

prevent air leakage. The gasket 130 may be made of silicone material or the like.

20 Surrounding the longitudinal edge of the base plate 100 are a plurality of
recesses 160 for accommodating clamps 150. FIG. 1b illustrates an enlarged cross
sectional view of one of the clamps 150. The body of the clamp 150 includes a first
portion 152 and a second portion 154. A support 155 mounted on a bottom surface
162 of the recess 160 is used for securing the clamp 150 via a pivot 158, such that the

25  clamp 150 is able to move about the nivoted axis. The first nortion 157 ig an extended



suction holes 120 within a central region, in fluid comunication with an
air punp 15 (not shown). Once the base plate 100 is | oaded with the
substrate, the air punp starts wthdrawing air to attract the substrate
onto the base plate 100. A gasket 130, having a plurality of holes 135

correspondi.n ] th ction S 0, be  used revent air

| eakage. p%'ﬁlggggﬂgt‘l{{g?t e&%afﬁ)ﬁyiagg) ﬂ@d’g’r B%I%Eigl‘{ggydh%s%tf@? ?’éq?wé‘ﬁelﬂ}?e like. 20
Surroundilng tl?)@'l ongj.tudi nal edge of the base plate 100 are a plurality of
r ecesses “#8® Kbis dek frgion |1 8fp dhe sgongpestion d 54 iy apsthenextended enl ar ged
cross sectional view of one of the clanps 150. The body of the clanp 150

i ncl udespertipnyafta sepend éndrof ts2clampl 150,sxeinsidwition hispring B75. is Asslppor t 155
nounted on a bottom surface 162 of the recess 160 is used for securing the

cl anp 15fhairitdin ghepilamap 136 ths fiest cohfdguritivh 9. cieiprid®973 magbka t o nove about
the nivoted axis- The first nnrtinn 159. is an extended -5- portion of a

firsts endofipresdich Grglor 4 ksion rSleQ% fr 'ﬁgslﬂgg‘ﬂle%eédﬁla?g)n eIS%Qanaﬁ the

clanp 100 is in a‘first configuration 1807 The se portio is

anot her t {H0N n t.he cl 0 i nst which
a spri ng&%}’g&?@dﬁg@‘gé {6029 Arr%%%?égi ‘?63 ‘ﬁ‘%?e& ae?ﬁ)‘g%dﬂftrpotrﬁ(gp}ﬁ%?m@gﬁﬁ guration
180. The_spri,ng 17 be 5C ressjon spring or a torsion spring for
pushi ng -162. A stopper

hi ngargé%ﬂ‘o‘gﬁg&?(% Uass 1&?&& lping B ROHER P ST

170 | ocated below the first portion 152 a protrudes upwards fromthe
bottom surface 162 for |imting the notion of the clanp 150. FIG 2a and 2b

illustrate two cross-sectional views of a gripper 200 for
FIG. 2a and 2b illustrate two cross-sectional views of a gripper 200 for

10  carrying a substrate. The gripper 200 has a support plate 210 attached to a machine
arm 220. A set of locators 215 corresponding with the notches 110 of the base plate
100 of FIG. 1a is provided for aligning the base plate 100 with the gripper 200. The
suﬁpbrt plate 210 is coupled to a pressing plate 230 via a pressing assembly 235. The
pressing assembly 235 may include a set of suspensions to absorb force when the

15 pressing plate 230 is pressed against the base plate 100.

A number of pushers 250 corresponding with the clamps 150 extend from the
major surface of the support plate 210 for forcing each clamp 150 to a second
configuration 185. Each pushers 250 in this embodiment is spring mounted to absorb

20 some of the pushing force while pushing against a clamp 150.

A holding means 260 may include a pair of gripper arms 265 for gripping the
two longitudinal sides of the pressing plate 230. Both gripper arms 265 are movable
~ in two opposing directions. In a gripping configuration, the gripper arms 265 hold a

25  substrate against the pressing plate 230. In a releasing configuration 269, the gripper



10 carrying a substrate. The gripper 200 has a support plate 210 attached
to a machine arm 220. A set of |ocators 215 corresponding with the notches
110 of the base plate 100 of FIG 1ga is provided for aligning the base
plate 100 with the gripper 200. The support plate 210 is coupled to a

pressi ng pl 230 vja ressi senbly 235, The pressjng _assenbly 235
may i ncl ﬁrg%saig%srg\%a%dmg ﬁ@‘ﬁgﬁ@i %ﬁgl%%‘ﬁé‘ﬁﬁgllﬁ“ﬂtefa@?@ét%EWS?H&P@? Hlessing plate
230 is pressed against the base plate 100. A nunber of pushers 250

cor r es poftialggmativehotdieg weehnpisn BBY b veadd Thivmeemisnneande asicierse of t he
support plate 210 for forcing each clanp 150 to a second configuration

185. Eachsspublyeoan@%a@i forantali mmgrnioqaovidah sucion ffioicag sauretthelsitetralasor b 20
sonme of the pushing force while pushing against a clanp 150. A hol ding

means 266n tRypréRBlgylaeaz@ai r of gripper arms 265 for gripping the two
| ongi tudi nal sides of the pressing plate 230. Both gripper arns 265 are

movabd e in two opposing directions. In a gripping configuration, the
gripper arns 265 hold a 25 substrate against the pressing plate 230. In a

rel easi ng confj guration 269, .t i pper .6, arns 265 rel egse.the substrate.
o hotd the. stigieat bRgErR i e BREE rpnirie Bep R ER e dR v
hol di ng acegl%@ir?%g}trmy,be used. This_ nechani sm can be a vacuum assenbly

[

connect e ¢ BipRsT £90: JeoRKanwle by wayios addigpea pags SaEmakbEhe substrate

on the pressi ng1 plate 230. 5
installed thereon easily, or in a replacement base plate 100 and gripper 200 form. No

major modifications need to be made to the semiconductor manufacturing device to

10 incorporate the gripping and clamping function.

F1G. 3a-c illustrates an.example of the process of clamping a substrate 300 on
the base plate 100 of FIG. 1a. FIG. 3a shows that the machine arm 220 of the gripper
200 has moved to a predetermined position and is ready to load the substrate 300 on
15  the base plate 100. The substrate 300 is held on the press plate 230 by the gripper
arms 265 when the gripper arms 265 are in the gripping configuration 267. The

clamps 150 of the base plate 100 are in the first configuration 180.

FIG. 3b shows the machine arm 220 lowered to the gripper 200. To ensure the
20 gripper 200 is aligned with the base plate 100, the second guiding means 215 is
matched with the notch 110. Each of the pushers 250 pushes the second portion 154
of a corresponding clamp 150 down, the clamp 150 thereby being arranged in a
second configuration 185. This moves the first portion 152 of the clamp 150 out of the
way, such that the substrate 300 can be lowered into contact with the gasket 130. The

25  air pump corresponding with the base plate 100 begins to create an air vacoum and



Further, it is preferred that the clanping features nmay be provided at the
base plate 100 and the gripper 200, for exanple, by way of additional
parts that may be installed thereonseasily, or in a replacenent base plate
100 and gripper 200 form No major nodifications need to be nmade to the
sem conducj or, nuf act uri hg deyice to 10 incorporate fhe gripping and

cl anpi ngmﬁf%@]ﬁg&ﬁtwﬁ 30 aghere tighfly en ﬂm@ék%w@ﬁgmhs%eidnﬂmew@ées s of

cl anping a substrate 300 on the base plate 100 of FIG la. FIG 3 a shows
t hat t heroieseesithesehsiraiz3000f the gripper 200 has noved to a predeterni ned
position and is ready to |oad the substrate 300 on 15 the base plate 100.
The substrate 300 is held on the press plate 230 by the gripper arnms 265
when the gripper arns 265 are in the gripping configuration 267. The

clanmps 150 OfF@@_c@ﬁ@@sﬂﬂe@ﬁ&hﬂn@(&nﬁrﬁoiliﬁiﬁ%}l@pﬂlie_r@bp&%biagﬂﬁ]?éi on 180. FIG
3b shows the machine arm 220 | owered to the gripper 200. To ensure the 20

. . . i 1 I , S
P15 TS o 380 HpIORRa e blf phRe Foly il sh ReRERGI w19, T2

d td 15 f di 150 d th 150
*her eby” Bais PR R0 g i SeBRERRG B o A REE S0 & s che 11 rst
portion 152 of the clanp 150 out of the way, such that the substrate 300
can be | B8 bydhefisshpettion 132 ohtherstamgmé¥®t “ 130. The 25 air punp

corresponding with the base plate 100 begins to create an air vacuum and
'-7- make the substrate 300 adhere tightly on the gasket 130, then the
hol di ng nmeans 260
It 15 understood by those skilled in the art that even though numerous
10 characteristics and advantages of various preferred embodiments of the present

invention have been set forth in the foregoing description, this disclosure is

illustrative only. Other modifications may be made, especially in the structure,

arrangement of parts and/or steps within the principles of the invention to the full

extent indicated by the broad general meaning of the appended claims without

15  departing from the scope of the invention.



rel eases the substrate 300. FIG 3c shows the machine arm 220 lifting up
the gripper 200 and the 5 substrate 300 is | oaded on the base plate 100.
The clanp 150 is restored to the firgt. configuration 180 and the substrate
300 is held down on the gasket 130 on the base plate 100 by the first
portion 1 52 of the clanp 150. It is understood by those skilled in the art
t hat even though nunmerous 10 characteristics and advantages of various
preferred enbodi nents of the present invention have been set forth in the

f oregoi ng description, this discldSubBMBs illustrative only. Qher

nodi fications may be nmade, especially in the structure, arrangenent of
parts antl/ or Atcdpsping hisemblynfor phragival ebsipdte tshil dssanebly compiisinghe ful |

extent indicated by the broad general neaning of the appended cl ai ns

wi thout 15 degafmbinihn Rl dnSARBEpIfe dnldFol SH¥EMd Opre-Bwhlshbddite th. A
cl anpi ng assenbly for a pre-sawn su%strate, sai d assenbly conprising: clanp

TRanss MORlaL RetwRaPReRIAImEAL il B 2 ARFUMIAOR! O saun substrate to o

t he base pl at when the cldnp neans 1S Tn atirst configuration; a gripper
bei ng operable t.o carry the pre-sawy substrat nd to.lpad the substrate
ont 0t he: bases BaRe Peink anprepl € 8T Betanevs pleliranise BRI g i ¢ b the ol amp
means and . to nove
substrate onto the base plate;
clamp releasing means operable to align with the clamp means and to move

the clamp means into a second configuration to allow the substrate be loaded onto the

10 base plate,

2. A clamping assembly according to claim 1, wherein the clamp releasing

means is mounted on the gripper.

15 3. A clamping assefnbly according to claim 1 or 2, wherein the clamp releasing
means is operable to push against the clamp means to move the clamp means to the

second configuration.

4. A clamping assembly according to claim 1, 2 or 3, wherein the clamp means
20  further comprises spring means to maintain the clamp in the first configuration, and
the clamp releasing means is operable to provide an opposing force against the elastic

force of the spring means to place the clamp means into the second configuration.

5. A clamping assembly according to any one of the preceding claims, wherein

25  the clamp means is pivotable between the first and second configurations.



the clanp neans into a second configuration to allow the substrate be

| oaded onto the 10 base plate. 2. A clanping assenbly according to claim
1, wherein the clanp releasing nmeansgs nmounted on the gripper. 15 3. A

cl anpi ng assenbly according to claim1 or 2, wherein the clanp rel easing
means i s operable to push against the clanp neans to nove the clanp neans
to the second configuration. 4. A clanping assenmbly according to claiml,
2 or 3, wherein the clanp nmeans 20 further conprises spring nmeans to

mai nt ai nt he ¢t aFEM fprtuﬁi@torsnfl@tlate@rm-@ayvraaub@tnateéﬁﬂng aehuhlitypfr el easi ng
means i s operable to provide an opposing force against the elastic force
of the sgrdapsplateheampanepisacaurtdiethedcanpheeaisn covbpridihe second confi gurati on.
5. A clanping assenbly according to any one of the preceding clains,

wherein 25 thsbsdeqnnme fRapalinSthRipy@tAll sukghtween the first and second
configurations. . A systemfor use to singulate a pre-sawn substrate

having a pl Ur@’g]u}éﬁt?chl paRRLALA GOFRABSASolMOk A, bersag. the system

conpri si ng: ase plate or pre-sawn SUbST Fat plurality

of clanp 0 rln substrate to the base plate when the
F6P R B8 P RS

clanps are’in grl pper for carrying the pre-sawn

substrat e;
a gripper for carrying the pre-sawn substrate;

a machine arm attached to the gripper and operable to move the gripper to load
the substrate onto the base plate; and
10 a plurality of clamp releasing assemblies for moving the clamps to second

configurations to allow the substrate to be loaded onto the base plate.

7. A system according to claim 6,
wherein the plurality of claims releasing means are operable to move the
15  clamps into the second configurations as the machine arm moves the gripper to load

the substrate onto the base plate.

8. A method for loading a pre-sawn substrate on a base plate, comprising the
steps of:
20 carrying a pre-sawn substrate on a gripper;

locating said gripper in alignment with a base plate;

moving the gripper and the base plate to be in a first relative configuration;

transferring the substrate to the base plate when the gripper and the base plate
are in the first relative configuration; and

25 moving the gripper and the base plate to a second relative configuration;



a machine armattached to the gripper and operable to nove the gripper to

| oad the substrate onto the base plate; and 10 a plurality of clanp

rel easi ng assenblies for noving the g¢hanps to second configurations to
all ow the substrate to be | oaded onto the base plate. 7. A system according
to claim6, wherein the plurality of clains releasing nmeans are operable to
move the 15 cwgﬁﬁg”PﬁPBgﬂﬁégﬁgﬁbﬁvhééhﬁﬁ@ﬂﬂﬁﬁ?3ﬁ§eﬁ§ trelatiyAachi ne ar m noves
the gripper to load the substrate onto the base plate. 8. A nethod for

| oadi ng eendremratigwelangsdhe sibeiran tathedses plat e, conprising the steps of: 20
carrying a pre-sawn substrate on a gripper; locating said gripper in
alignment with a base plate; noving the gripper and the base plate to be in
a first relative configuration; transferring the substrate to the base

pl ate when the gripper and the base plate are in the first relative
configuration; and 25 noving the gripper and the base plate to a second
relative configuration; -10- wherein noving the gripper and the base plate
to the second relative configuration clanps the substrate to the base

pl at e.



