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APPARATUS AND METHOD.FOR DI CI NG SEM CONDUCTOR WAFERS RELATED AZPHSS
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(57) Abstract

A wafer (64) to be diced to form chips is placed on the sticky side of a thin elastic film (26) in the form of a Swiss Cross which is
secured to the side members of a compressed but expandable square frame (2), the frame being placed in a scribing and dicing machine (89)
ir} i_ts released state so that the frame and thus the film can expand during the dicing operation, further expansion being accomplished after
dicing of the wafer by heating the film while in an expansion fixture (122) to insure removal of the chips from the film without damaging
adj:lc:nlgkr.;hips. The sticky material on the film may be rendered less sticky after formation of the chips by exposure to ultraviolet energy
or 2 ' '




BACKGROUND OF THE | NVENTION Di cing a semiconductor wafer while it JySme
adhered to a flexible filmis a desirable production techni que because the
dice maintain their original x-y 25 coordinate positions after dicing. |If
their p03|t|onal rel ationship i's nmaintained, test information derived from
testing every die, while they are |ntegral can be related'to them after

di ci ng.. WD 96/ 02362 o
PCT/ US95/ 10087 2 When the dicing process s acconpllshed by sawi ng, the saw
cut renoves enough material between the. dice to isolate each die fromone
another to prevent adjacent dice fromhitting one another when the dice are
5 renoved fromthe adhesive film This renoval technique is commonly
called "pick and place". Since saw dicing is the preval ent nethod, dicing
on adhesive filmand using pick and pl ace technlques I s al nost nandatory |n
the
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sem conduct o i ndustry. 10 A recent sem conductor technology is
enpl oyi ng a sem conductor material, galliumarsenide, which is difficult to
saw i nt o (Wo®6/02362i s nore efficiently scribed and broken i ntECHiusss0087
However, in the scribe and break process no nmaterial is renoved to create
physical 15 isalation of the dice fromone another. This |ack of physical
I sol ati on can, and does, cause the dice to damage each other during

scri bing and breaki ng of adj aeeRkaiBYSaNA HETRDOEKFARA Pl ace cannot be :
~acconpl i shed. Thus the wafeprpuft gEavcoRN®Ocrbrl RARERst r ansformed from one
pi ece into 200 to 30,000 pieces depending on surface area of the dice.

Compoundi ng the problem even further, the break process necessitates

“bending the dice relative to ORELATEMEAPPLICATERES a scri be and break
process which holds the wafer and 25 resultant dice on adhesive film

requires a nmethod of (flelustésest ritedninion hisfrébatedtbe thaéesubject
SCOMENEES - Hatter of U.S. Application Serial No. 07/804,135 filed in
the name of James W. Loomis on December 6, 1991 for
"Frangible Semi-Conductor Wafer Dicing Method Which
Employs- Scribing and Breaking”, a continuation-in-part of
the above application, Application Sérial-No..08/109,760
10 filed August 20, 1993 with the same title and a
diviSional'application“Serial No. 08/110,178 filed
August 20, 1993. -
FIELD OF THE INVENTION
The present invention relates to an apparatus
15 and method for dicind semiconductor wafers-and other
frangible materials and more particularly to an apparatué
for and method of dicing wafers by'scribing and breaking
"a large wafer while preventing adjacent diced wafers from
| daméging one another during dicing and the pick and place
20 operation. _ |
. BACKGROUND OF THE INVENTION
- -Dicing a'semiCOnductor wafer while it is
adhered to a flexible film is a desirable production -
technique because the dice maintain their original x-y
25 coordinate positions after dicing. If their positional
relationship is maintained, test information derived from
testing every die, while they are integral, can be

related to them after dicing.



3 Sem conductor wafers are shaped |ike a round disk. As a result, nost film
hol ding systens are circular and a further result is all stretching
mechani SW@96/02362e radi al stretch. Radial stretch creates aPqEUS¥SA008H th t he
scribe and break process. because the wafer is segnented bilaterally (x and
y), not radially. The order of events for dicing'wth scribe and break is
to segnent the wafer into strips and segnent the strips into dice. To
prevent damage, that is, prevent the stxips fromtouching and the dice from
touching, a method for holding and placing bilateral tension on the filmis
necessary. SUVMARY (RhéhEth®VERNELEY Aeoeegisngst acdemplietiid @y in. a first
aspect, there is provided apparatus for providing separation between diced
menbers prsawied, byhecsali agtandmbreak engughnpaiterigla beymwesr itde | y
tel escopi c_expandabl e frame of-four hollow side nmenbers, four corner
menber s t eflteeopedisalateneachddier frnw hokl enoshes Eonb@eyentd four
mat ched springs disposed _in the hollow side nenbers to exert outward forces
on the cor¥diacembedsceolppByvhdEtangepanannhen whens theedice are
5 removed from the adhesive film.  This removal technique
is commonly called "pick and place". Since saw dicing is
the prevalent method, dicing on adhesive film and using
pick and place techniques-is.almost.mandétory,in.the
semiconductor industry. ' C S : ‘
10 A recent semiconductor technology is employing
a semiconductor material, gallium arsenide, which is
~difficult to saw into dice. It is more efficiently
scribed and broken into dice. However, in the scribe and
break process no material is removed to create physical
15 .isolation.of the dice from one another. This lack of
physical isolation can, and does, cause the dice to
damage each other during scribing and breaking .of
‘adjacent rows. Also pick and place cannot be .
accomplished. Thus the wafer must grow when it is
20 transformed from one piece.intorZOO,to_3Q,000 pieces
depending on_éurface area of the dice.- Compounding the -
problem even further, the break process nécegsitatésu
bending the dice relative to one.another. .To make a.
scribe and break process which holds the wafer and.

25 resultant dice on adhesive film requires a method of

gradually stretching the film as the wafer is,segmentedﬁ'



-

¥ : : : :
means for conpressing said frame, and an elastic material secured to the
four side nenbers of the conpressed frame. Accordi to the_invention in a

sgcond asr%?t’ 0B362r e i s provi ded |ap gg LS T.QE el di ng seﬂ’gferSPﬂFP“%tV\een
a plurality of thin nenbers that \] Sg@ﬁ}@@@prate_ from one anot her,
conprising a symmetrically tel esciopl ndal me of four 4 hol | ow
si de nmenbers, four corner nenbers telescoped into the ends of the holl ow

si de nenbers-and four matched springs disposed in the holl ow side menber s
to exert outward forces on the corner nenbers to provide an expandi ng force
on the frame, neans foPeBaAPRENSLAE vafarsraxe, SBﬁHeﬁnlékﬁsﬁlE°Hﬁﬁerlal

secured to the four_side nenbe of the.co ssed fr ) IS an
advant age of< %ﬁ% deéﬁr?béﬁsggﬁodwﬁﬁﬁtg ;mtﬂgiglng sys%ems are

circular and a further result is all stretchlng
mechanisms create radial stretch.
5 Radial stretch creates a problem with the
scribe and break process because the wafer is ségmented
. bilaterally (x and y), not radially. The order of évehts
for dicing with écribe and break is to sedment the wafer
into strips and segment the strips into dice. To prevent
10" damage, that is, prevent the strips from touching andlthe
 dice from touching, a method for holding and placing
bilateral tension on the film is necessary. |
OBJECTS OF THE INVENTION
"It is an 6bject of fhe present invention to
'15 stretch a diced wafer mounted on ah elastic base-in the
 x-y mode; that is, 'bilateraliy during dicing. |

It is another object of the present invention
to provide a method of and apparatus for applying én X~y
stretch to a stretchable material on which a diced

20 semiconductor wafer is mounted.

Yet another object of the present invention is
to mount a stretchable material'on which is to be
disposed a sémiConductor wafer oh a frame that exerts a
bilateral force on the stretchable material.

25 *:+ Still another 6bject'of the present invention
is to provide a methéd'for applying an x-y force to a

semiconductor wafer that has been diced by the scribe and

This Sheet Has

i Iﬂlced



present invention that a diced wafer nmounted on an elastic base is

stretch \ -X-y node; that - aring di '

anot hersg?j\b/g%%gge of the descri|bdt!Seherdi MARBEGN fhe presgﬁﬁ{sﬁ%ﬂon 1on t hat
a nethod of and apparatus for | vi R§PAACEDY stritch to a stretchable
material on which a diced sem conductor wafer T35 unted is provided. Yet
anot her advant age.of the described enbodi ment of the present invention is

that a stietchable material on which i¢ tobbF dispﬁssd a seniCﬁnductor
[ ) : f . i Lat et rce.on the
ot ot chabl o S avf Bpda SRFFebRCtRchakTaR, SysPaeiihs gg‘éwgedf ertbodi ment
. : : ' i ) e (o a
e conduat o orhe paferd ERThe "t HChER EPENBPAL KR 000 el oYl o

wher eby t gypriavé dsi skfingi sDhcePeeERaiggiveen the diced chips to permt the
dice to be:$ennv§§lby t he %ici and plégg'technique I's provided. In the

descri bed enmbodi MBRIEE CDWI'@@ &r | PHe T PRE SEWANBPENT foRUare frame is
created, which is.used to ho '

5 : To accomplish bilateral expansion, a square

frame is created, which is used to hold tape shaped like
‘a Swiss- Cross. 1In the alternative the frame'mey be in
the shape of a Swiss Cross. The frame is constructed
with hollow squere tubing on all sides of the square with ‘
iO right angle corner rods/tubes inside adjacent_side tubes
in a telescopic fashion. In the center of each side tube
is 5 symmetrically expanding spring arrangement whieh
pushes on and insures equal movement;of the ends of the
corner pieces. The key word is symmetric movement of the
15 spring system. When the frame is compressed and ﬁhe
Swiss Cross tape is attached to the sides, it exerts,
upon release, a bilateral tensile load on the taﬁe that
“attempts to expandfthe-tape in a symmetrical fashion in
both x and vy directions:independently. The frame and
20 tape are held ih_a film application fixture which brings
the film, frame.and_wafer together.
e-ZThe tape and wafer are -held in tension by the
frame. 'The'tape'behaves'elastically to the tensile .
strain except in the area where the wafer iseadheredg In
25 this area, reinforcement by~the wafer prevents tape
-'elongation; However, when the scribe/break operation

- takes place, the tape, as the wafer is segmented,; is

This Sheet Has Been RTlaced
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4a tape shaped like a Swiss Cross. In the alternative the frame may be I n
the shape of a Swiss Cross. The frame is constructed with

t ubi ng orveI902I6Qes of the square with right angle corner :R#g?%gubes i nsi de
adjacent side tubes in a telescopic fashion. In the center of each side
tube is a symretrically expanding spring arrangement which pushes on and
“insures equal novenment of the ends of the corner pieces. The key word i s
symmetric novenent of the spring system>Wien the frame is conpressed and
the Swiss Cross tape is attached to the sides, it exerts, on release, a
bi | at er al tpﬁgmﬂ§tbda&00ﬁxpﬁ@dbaﬁéuﬁﬁéﬁ étﬁ@ﬁﬁﬂ? g tape in a

t | fashi bot h d
: Zlgem a]EIeCﬁePGg?S“ﬁlnggfi: PATEs| | ThieohapRERs & Ritben ndep%dgcqﬂ?é‘ 39 g a0 and
and waf er together.. The t d f
The t ape beﬁg$§§ éFa?te%Fﬁa%fcflg'ntt\lé\?g %&g}rﬁeg %‘J&Szge% texgep 3aytthgea]; (ragrr\e/\here
the wafer aﬁ%%g% %ﬁ'a% thidl $+3i6% e Wyt RIY iWtd R i er prevents

t ape el onga
' 5 The frame is mounted on the scribe and break

machiﬁe'df the aforesaid prior applications by a U-shaped
member secured to a platform of the machine.' The base of
the U-shaped member'inciudes'a mechanism for rotating the
region of the_member holding the frame through +5° to
10 properly align the wafer with the scribe and break
mechanism. |
Because of the shape of theltape and the way
the frame.bilaterally and symmetrically applies a:tensilee_
load on the tape, the dicing process proceeds without the
15 .dlce impinging on each other and causing damage.
The final operatlonlafter dicing 1s exaggerated |
expansion of the.spacing between the dice bilaterally by
'a tape frame expansibh fixture. Afﬁer expansion, the
dice'are'easily accessed from the tape by a piék and
20 place machine. To accommodate existing holdihg frames in
existing pick and place machines, the tape frame
expansion'fixture allows transfer of the'frame to a hoop
set or conventional saw frame.
The essentials of the method then consist of
25 mounting a Swiss Cross on a frame that applies an equal
(symmetrical) x-y expansion force to ﬁhe wafer, mounting

the wafer on the Swiss Cross, dicing the wafer on a



However, when the scribe/break operation takes place, the tape, as the

-waf er i ed, is W 96/02362
_ gﬁl%%g?&‘ts permtted to expand, causing a spacing ble,Frv\léIeS%S_lpHse’l,'

segnented parts. This happens in the x direction as. the wafer is segnented

PCT/ US9

into strips and then in the y direction as the strips are segnented into

dice. 5

properly

10

15

20

ahggpﬁea%iwfser

the shape ©
applies a §gBSkpErhedd Aereld biP¢ereRendiet NEHY AFRTEIURS Bk fHout the

The frame is nounted.on the scribe and. break machi ne of
the aforesaid prior applications by a'Lﬁshaped menber secured to a platform

A e e e LT S
gwet Qn%*l%esgrilsgqo Ju %gﬁq]g}grg%n Because of
y bilaterally and sy

mretrically

€ tape and the way thé frame’

then mounted on a mechanism for furﬁher eprnSion_withi
heating of the elastic materiél to the extent necessary
to permit sufficient expansion to separate:the individual
die to pefmitlthem_to be removed from the elastic
material by the pick and place technique..

Althdugh.the present invention is descfibed as

applied to the production of semiconductor chips fo:

 which the invention was specifically developed, it must

be understood that the apparatus and method are equally

-applicable to the dicing of any_wéfer-like materials_by'

the scribe and break process as qpposed'tozdicing by
sawing . _ '
The above and other ﬁeaturés, objects and

advantages of the present invention,.tqgethe: with the

best means contemplated by the invéntor.thergof for

carrying out the invention will become more apparent from
reading the fpllowing_description_of.a preferred

embodiment and pérusipg'the associated drawings in whicb:

for

10 -

L4



fF . .
15 dice inpinging on each other and causing damage. The final operation
after dici I s_exaggerat ed expansi on of the spaci ng betwee i

bi| at er al I@gl?@?féape frame expansion fixture. After expans{}%gfé&@?ce
are easily accessed fromthe tape by a pick and 20 place.machine. To
accommodat e exi sting holding frames in existing pick and pl ace machi nes,
the tape franme expansion fixture allows transfer of the frane to a hoop set
or conventional saw frane. The essentials of the method then consist of 25
mounting a Swiss Cross on _a f&ag h | i mretrical) x-y
expansion force to the waBRLEE i ss Cross, dicing

th f WO 96/.02362 . .
PC%/B%9§;1888$ 6 scribe éﬁ&rﬁréa%snﬁcﬁPﬁevéﬁghogsadﬁggﬁggegaFﬁrtﬁgﬁﬁﬁ ated-

Appl i Ca“onsﬁéi‘ﬁ gnbh! %}dﬂ:ﬁ(ﬂtﬂ%”%gﬁs@gcmﬂbﬁgeér?si REQRRARGt ed herein by
e . rane 1S

r ef er ence. aroresa
Figure 2 is a top view of a mechanism for

.5 insuring symmetrical expansion of fhe film;

Figure 3 of the accompanying drawings
illustrates thg_elastic film in the shape of a Swiss
Cross with adhesive on the ends and adhesive on the side
oppoéite for adhering a wafer that is to be mounted on

10 the frame of Figure 1; . |

| Figure 4 of the accompanying drawings
illustrates the film application fixture employed to
position the wafer frame,holder and Swiss Cross relative
to one another;

15 Figure 5 illustrates the film appliéation
fixture with the frame of Figuré 1 applied thereto;

Figure 6 illustrates an eccentric mechanism
located on the underside of the fixture for iﬁsuring
proper location of the wafer frame holder;

20 o Figure 7 illustrates the frame 2 as applied to
the scribing and breaking machine of the aforesaid |
application; )
| ~ Figure 8 is a view in side elevation
illustrating the wafer frame hoider applied to the scribe

25 and break machine;



t hen mounted on a mechani smfor further expansion with 5 heating of the
elastic‘gﬁtg%ial to the extent necessary to permt sufficient expansion to
separ at & PR&03364; vidual die to pernmt themto be renpved REGHVININSTastic
material by the pi.ck and place technique. Although the present invention is
described as 10 applied to the production of sem conductor chips for which
the invention was specifically developed, it nust be understood that the
appar atus and nethod are equally applic&ble to the dicing of any wafer-1ike
materials by the scribe and break process as opposed to dicing by 15

sawi ng The above and Bigiére f2atsir2stopbytevspargiadddningescsiorhefpr esent

I nvention, together wth the best neans contenplated by the inventor

t her eof fcntQ%HFQRrﬁ#‘ﬁhetWﬁF??ﬁ%ﬁmi P virP4diR oﬂ%dnﬁ?éaﬁbﬁgréﬁﬁ from 20
reading the follow ng description of a preferred enbodi nent and perusing
the associ at&tdrat’ gg"?)rc]é%aﬁ'ch:' ' | :

Figure-lo is a top view of a wafer frame holder

5 expande:;
Figure 11.is a view of a sgcond ecéentriq for
use with thé'frame expander bf Figure 11} and
- Figure 12 illustrates another structure for
holding the wafer frame holder on the scribing and '  ‘l
10 Dbreaking machine.
DETAILED DESCRIPTION OF THE PRESENT INVENTION
Referring-now-to_Figufe 1 of the‘accompanying
drawings, there is illustrated a wafer frame holder 2 .
(hereinafter "frame 2") for use in the present inventicn.
15 The frame 2 has four hollow side members or tubes 1, 4, 6.
and 8, préférably rectangular in'cross section. Also
provided are four corner members 10, 12, 14 and 16
slidably telescoped in tubes 1 and 4, 4 and 6, 6 and 8
~and 8 and 1, respectively. :Each-tube'has disposed
20 therein a mechanism to insure that the corner members at
each end of a tube 1, 4, 6 and 8,expand.equally;-
otherwise true x expansion or y expansion méyfnot occur.
If one corner member moves more than the other either at
the two ends of the same side member or at the ends of
25 different parallel side members skewing of‘the'film and

thus the scribes will result..



VO 96/ 02362 PCT/ US95/ 10087 7 BRI EF .

DESCRI'PTI ON OF THE DRAWNGS Figure 1 is a top view of a square wafer frane
hol der on WRP#M236ke el astic nember-is nounted; Figure 2 is XCIPILNSD: a

mechani smfor 5 insuring symmetrical expansion of the film Figure 3 of the
acconpanying drawings illustrates the elastic.filmin the shape of a Sw ss
Cross with adhesive on the ends and adhesive on the side opposite for
adhering a wafer that is to be nounted on20 the frame of Figure 1; Figure
4 of the acconpanying drawings illustrates the filmapplication fixture
enpl oyed to position.thRefigrsingr speFhgnyer 2aRd thes3ccPBPINWaNGt i ve to one

anot her; 15 L Figure 5 illustrates the_kan1a% l'ication fixture
with the fran@ravipgg§er Ehe BEEhABASPHEPE BCCRIBLLE GnHII8§tP ¥€ an

cooent o TeCagL Py 2624 24,90 Lol oh a0 100 skt fled B 10
| secured in the center of each side member. The plate
5 carries two pulleys 5 and 7 with a belt 9 disposed around
the-pulleys. Two'opposed:L-shaped members 11 and 13 have
thick base:legs_ls disposed at right éngies to the length
.of-thé side member and pressing against, for example, the
ends of the corner members 12 and 14. Disposed between
10 the two pu;leys.iS-a spring 18 located between two blocks.
17 and 19. The block 17 is secured to the belt 9 and leg f
21 of the L-shaped member 11 while block 19 is secured to
the'parallel leg of belt.Q'and-leg 23 df_L-éhaped'member
13. Thus upon separation of a strip of a wafer from |
15 adjacent material of the wafer, the spring 18 separates
the L-shaped members by equal movement of each so that
the x-y alignment of the strips and chips is maintained.
As indicated, the frame 2 is in the form of a
rectangle, preferably a square. Also it is seen that an
20 expanding'force is-developéd by the springs, such as
springs 18,“ih each side member when the frame is
compressed to a size smaller than would prevail
otherwise.
- Referring to-Figure 3 of the accompénying_
25 drawings there is illustrated a Swiss Cross 26 of an
elastic material éuch.as polyethylene or plasticized PVC

" employed with the frame 2 of Figure 1. The film is 5 to



20

si de el X9

Figure 7 illustrates the frame 2 as appliéd to the scribing

and breakiqg machi ne of the aforesaid application; Figure 8 is.a viewin
362 | | ustrating the wafer frame hol der appl i eBCTHSIS W08 | be 25

and br eak machi ne; WO 96/ 02362

PCT/ US95/ 10087 8 Figure 9 is.a top view partially in section of the top of

v

-the nmechani smfor holding and rotating the wafer frane holder; Figure 10 is

a top view of a wafer frame hol der 5 exfander; |
"second eccentric for use with the frame expander_of Figure 11, and Figure

Figure 11 is a view of a

12 i |1 ust r dedigronse itk t fite gdreHorelidy anrlied ko $eFaPhofler on the |

scribing a

10

nd 1Q _breakin chi ne.
30, 32 and 3 ég%acent'and parallel to the ends of each

of the arms 36, 38, 40 and 42; respectively, of the Cross

26. Before use the adhesive strips are covered by a -
removable non-adhesive tape. The opposite surface, the
wafer adhesion side} of the elastic material is sticky
across its entire surface and is_normélly,covéred'byfnon-
adhesive tape. The sticky material is available from
Nitto and Furukawa companies in Japan and Ultron in the
U.S. Some of these materials are ultfaviolet.curable S0
that when the entire dicing operation is over the

material may be rendered less sticky to facilitate

- removal of the chips from the elastic material or film.

15

20

25

Such a material is available from the Furukawa Electric
Company in Tokyo as its special polyolefin film UC128M.
The sticky material is characteriétically one to. two
microns: thick.

Referring now to Figure 4 of the.accompanying_
drawings, there is illuét:ated a film application fixture
44 empioyed to bring the frame, Swiss.CrOSS and wafer.
together. The frame 44 has mounted on a génerally.square
platform 46 four studs 47, 49, 51 and 53 and slide
members 48, 50, 52 and 54. Each stud is located at a
different corner of .the Cross to be:applied¥and
positioned at 45° relative to the adjacent sides of the

platform. Each stud is located to exactly define the

'positioﬁ-of a different one of the junctions of the arms



§ .
DETAI LED DESCRI PTI ON OF THE PRESENT | NVENTI ON Referring now to Figure 1 of
t he acconpanyi ng drawings, there is illustrated a wafer frane hol der 2
(herei naf tWO9%/0R3¥3de 2") for use in the present invention. 15PCRESYSIH8T 2
has four hollow side nmenbers or tubes 1, 4, 6 and 8, preferably rectangul ar
In cross section. Also provided are four corner nenbers 10, 12, 14 and 16
slidably tel escoped in tubes 1 and 4, 4 and 6, 6 and 8 and 8 and 1, '
respectively. Each tube has disposed 20 fherein a nechanismto insure that
the corner nenbers at each end of a tube 1, .4, 6 and 8 expand equally;
ot herwi se trud6x 88paddi andod2y eﬁp@hsﬁ(tmldrays Aocadesurin | ¥inghaviddr rier
menber noves nore than the other either at the two ends of the sanme side

menber or at th§fementopnesofjisiisesntd8pasd &2 ande SfentRach Sdddg of the

filmand thus the scribes wll result. WD 96/ 02362
PCT/ US95/ 1008ke4ng mounted on the platform 46. Mounted on each slide

is a different block 60 having a ‘90° angle 62 formed in
5 its end of a size to engage'a.corner member, for
-instence, corner member 10, of the frame 2 of Fiéure'l.
| After the Swiss Cross 26 has been located on
platform 46, with its wafer adhesion side down and
adhesive strips up, the frame 2 is placed on the platform
10 46 over and spaced above the Swiss Cross. Referring to
'Figure 5, the blocks 60 are caused to slide inwerdly in
slots such as slot 84 (see Figure 6) and'engage the
corner members of.the frame and thus compress and
| eccurateiy-position'the frame 2 relative to the Swiss
15 Cross. ‘The non-adhesive taﬁe is then removed from the
adhesive strips and the frame is pressed down onto the
" adhesive strips. The ends of the Swiss Cross are then
folded up'areund the'sides of the frame 2\;0 that the
adhesiﬁe-strips contact the side members of the frame
20 eioné the bottom, sides and a little of their tops so
that the Swiss Cross is now secured to the frame 2.
| 'The blockSIGO_are caused fo slide by a simple
eccentric mechanism on the bottom of the platform 46.
Referring to Figure 6 a circular plate 66 is rotatably
25 secured to the center of the platform 46. A handle 69 is
secured to the plate 66 to rotate it. Four arms 68, 70,

72 and 73 are secured at pivots 76, 78, 80 and 82 to



Referring to Figure 2 of the acconpanying draw ngs, the nmechanism for

acconpl iwpiogpadehe above results is illustrated. . A plate )d'ﬁU ﬁtﬁﬁed into
and secured in the center of each side nmenber.. The pl at e arries:’two :

pulleys 5 and 7 with a belt 9 disposed around the pul | eys. Two opposed

L- shaped nenbers 11 and 13 have thick base | egs 15 di sposed at right angles
to the length of the side nenber and pEﬁ sing against, for exanple, the
ends of the corner nenbers 12 and 14. posed between 10 the two puIIeys

secured to Pratpeff G FIECEIoRYC 4B T e r@ﬁéﬁ“”ﬁbwﬂ" SRR ook 19
i s secured HpatpErnangl | ebhleegrﬁg egl 78, ang hﬁa 33 9 3‘, dpytber 13.

Thus upon separation of a strip of a waf ér ‘from15~ a acent naterlal of

the wafer, ékeen@réaghléhgenghabeditiferbnthaped §uRer enlagRitde nNovenent
of each so that the x-y alignment of the strips and chips is maintained. As

i ndi cat ed, bhecksa6e. 2 Uponnrbhationnbﬁftherhahdmgl69 Anheftdieabl y a square.
Also it is seen that an 20 expanding force is devel oped by the springs,
such as5spr¢hggkw8$e|dleachlendethenbemsmbéh absumeanhe|9051tlon of
the dashed line position of arm 72, pulllng the blocks
along their respective slots and into engagement with
. their respective corner members to compress the_frame.
Referring again to Figure 5, tn_e' frame 2 and ‘

10 with the Swiss Cross 26 applied is released from the.film
application fixture 48 by rotatlng handle 69 |
counterclockwise. Then the assembly 2 and 26 are
removed. The non—adhe51ve tape_coverlnghthe_wafer _
adhesive.side of the_Swiss Cross ie &) removed entire;y;

15 or b) the center portion is only-removed} or c) enly the
ocuter portien is removed. Most often the entlre non-
adhesive cover is nemoved. A wafer 64 1s orlented so the
scribe grids (not illustrated) are parallel tq_s;des 91
frame 2 and adhered to the centertof the_Swiss:Creee in a

20 fashion'wnich avoids air ent;apment_between tne film and |
wafer. The assembled frame 2, Swiss Cross 26 end wefer -

- 64 are now placed in the scoring and breaking mechine:of
the afbreeaid patent application_mndified only as
necessary to support the frame 2. _ |

25 o Referrlng now spec1f1cally to Flgures 7 and 8

~of the accompanying drawings, the scribing and breaking

machine 89 of Application Serial No. 08/109,760 is



-~

¥
conpressed to a size smaller than would prevail otherwi se. Referring to
Figure 3 of the acconpanying 25 drawings there is illustrated a Sw ss
Cross 26 ¥fO0236Hstic material such as pol yethyl ene or pl aBCTHSIVHOIR/C
enpl oyed with the franme 2 of ‘Figure 1. The filmis 5 to WO 96/ 02362 .
PCT/ US95/ 10087 10 10 microns thick. An adhesive is applied to strips 28,
30, 32 and 34 adjacent and parallel to the ends of each of the arms 36, 38,
40 and 42, respectively, of the Cross 26.13efore use the adhesive strips
are covered by a 5 renovabl e non-adhesive tape. The opposite surface, the
waf er adhesi dillsisdgated t e axtant nenegdaty ito sindgastandsthets entire
surface and is normally covered by non- adhesive tape. The sticky materi al
i s avai | abl e Pregeny tinyentd mur @&ameddirechiherehy -Japan and Utron in the

10 U S. Sone of these materials are ultraviolet curable so - :
_ The machine 89 has an index slide 90 for

indexing the frame 2/film 26/wafer 64 assembly from-left
5 to right ;S-viewed in Figure 8. A block 92 is secured by
conventional means, preferably screws, to the slide 90
‘and a plate 94 forming a part of a U~shaped member 926 is
cantilevered therefrom.
Referring now to Figure 9, a bddy 98 is secured
10 to the U-shaped member 96 and has magnets 100 and 102
fluSh with surface 104 at the back of a slot 105 defined
in the face of the member 98 facing the scribing and
breaking elements of the mechanism. The magnets are
employed to hold the frame 2 during the dicing~operation.
15 Studs or dowel pins 106 stick out from the surface 104.to
permit proper positioning of the frame 2 in the recess
106. To remove the frame 2 from the body 98, there is
provided a lever 110 which when rotated causes a leg 112
of the lever to protrude fromlthe wall and push the frame
20 .erfﬁ of the magnets and cause it to be released. |
The body 98 has a bottom lip 114 extending out
further thaﬁ thé upper surface of the slot tb.prqvide
‘additional support to the frame 2.
It should be noted that the ﬁ—shaped member has
25 two legs, only one of which, leg 118, is illustrated.
. The legs of the'U-shaped member 96 extend under the frame

2 to a.point.beYohd the scribing and breaking region of



that when the entire dicing operation is over the material may be rendered
| ess stickg to facilitate renoval .of the chips fromthe elastic naterial or
film SRR erial is available fromthe Furukawa El ecPERESIHI008hmpany
i'n Tokyo as its special polyolefin filmUCL28M. The sticky material is
characteristically one to two mcrons thick. Referring now to Figure 4 of

t he acconpanying drawings, there is illustrated a filmapplication fixture

20 44 enployed to bring the frame, Swi slst Cross and wafer together. The
frame 44 has nmounted on a generally square platform 46 four studs 47, 49,
51 and 53 aﬁ@%lmaﬁnwtgm@e Stiramsp supportedazt thedends| ofathd at a
different corner of the Cross to be applied and 25 positioned at 45[err]
rel ative to2 s &Y ddemt Rliqrks cfushapikadk M2%ach stud is | ocated to

exactly define the posj,tion of a different. one of_  the junctions of the arns
VO 96/ )(;2362 P %hen slicing is completed a‘lonq;clﬁ%gls;ug’g@%qe :

the x axis, the frame is removed from the frame holder
5 and rotated 90°.. Slicing may again be performed along
the x axis so that the individual chips are now formed
and have been separated'by-thé stretch provided along .
both axes of the wafer by the Swiss Cross and frame 2.
- A frame expansion device 122 is illustrated in .
10 Figure 10. The device comprises a square platform.lzé
-having four identical translatable fixtures‘léﬁ_each
arranged parallel to its adjacent edge of the platform
and having an upstanding lip 128. The fixtures 126.are
‘slidable each in a different one of slots 130. 1In
15_.practice a hot disc 132 is placed in.the center of the
platform 124, the fréme/film/wafer assembly 'is placed
over the platform with each one of its side.memhers
piaced outside of a lip 128. Lever 134 is ﬁow rotated
and this causes the-members 126 to move toward their |
20 adjacent -edges, the heat transferred by the -hot ‘disc 132
to the film on which the chips are mountédgsoftens the
film allowing it to expand in the x and Yy diréctions.:'
Thus the chips are separated from~one another
- sufficiently fo allow them to be removed from the film
25 without damagingiadjacent chips.
| ' The movement of the fixtures 126 may be by the

eccentric illustrated in Figure 6 or by the eccentric.

d



11 36, 38, 40 and 42. Each stud is located in line with a different one of
sl.ides 48, 50, 52 and 54, each slide being nounted on the platform46.
Mount ed owveesedz3sd i de is a different block 60 having a 90[ ePET/USHYI088%2
formed in 5  its end of a size to engage a corner nenber, for instance,
corner nmenber 10, of the frane 2 of Figure 1. After the Swiss Cross 26 has
-been |l ocated on platform46, with its wafer adhesion side down and adhesive
strips up, the frane 2 is placed on thejs atform 10 46 over and spaced
~above the Swiss Cross. Referring to Figure 5 the blocks 60 are caused to

slide inwar dhy st rHtdd iU asres |10, 84 Tianftgure SowsndlEhoame t he
corner nenbers of the frame and thus conpress and accurately position the
frane 2 rel gurved addase olits 136s withmmaowundtetiie eagke $Eothen
renoved -fromthe adhesive strips and the frane is pressed down onto the
adhesi ve st Upos rofetiemiobfthadawls ag dndigatedherthoRRI S 3¢ ound t he
sides of the franme 2 so that the adhesive strips contact the sidg menber s

of the franwhich @nmdhreadad tinho shrdndrrside 1af LHFtUrRs (146p3re0

5 moved toward the outer edges of the platform and the film
is expanded.

Referring now to Figuré 12 of the accompanying
drawings, the member 98 is modified as illustrated in
Figure 12. Instead of using magnets'to hold the frame 2,

10 a béll and detent arrange@ent is used. Specifically, thé
body 928 has been modified as body 98' to .provide a spring
biased ball 138 in the two sides of the recess 106. The
frame corner members 10 and 16 have recesses formed in
their sides, only_one being illustrated by number 140.

| 15 Ihus the frame may be snapped into place and held
rigidly. _

The method of the present_invention is as
folldws: | |

| 1) - Place tape film 26 in film application -

20 fixture 44, and remove adhesive_covers on ends of the
Swiss Cross. The wafer adhesion side with its protective
cover is facing down.

2) Place framé 2 expanded in the fixture 44
expanded. |

25 : 3) Pull lever 69 to contract framg 2.

4) Push fraﬁe 2 into contact with film 26 and

wrap ends of Cross around the four sides of frame 2.



that the Swiss Cross is now secured to the frane 2. The bl ocks 60 are
.caused to slide by a sinple eccentric mechani smon the bottom of the

pl at f or two®@éme2erring to Figure 6 a circular plate 66 is geososhtosr25
secured to the center of the platform46. A handle 69 is secured to the
plate 66 to rotate it. Four arns 68, 70, 72 and 73 are secured at pivots
76, 78, 80 and 82 to WD 96/ 02362

PCT/ US95/ 10087 12 plate 66 and |ie alopg 45[err] lines relative to the
square platform46. The arns 68, 70, 72 and 73 have studs that extend each

through a different 5)ot Gduhbeprgesgtéhtebbocks QB-FIHEenth@t&EUﬁn of the
-handl &€ 69 in the 5 clockw se direction, the arns all assune the position

of the dasheder ixeyposhsiom. of arm 72, pulling the blocks along their _
respective slots and into engagenent with their respective corner nenbers
"to conpress the frane: ReRemovegframen2tandi fiim 36 fhemf fameuZeand
44. ' '
5 S 7) Remove éenter where wafer 'is' to be placed
from cover laminate on film 26 or remove entire laminate
covér'froﬁ adhesive bn film 26. Adhesive that holds
wafer is applied to the entire tape surface so one can
strip off all or just a circle .where wafer is to be - .
10 placed.
. 8) Align pattern of wafer parallel to film
application fixture 44 and put wafef, circuit side down,
in cavity 64.
~8a) Align pattern of wafer parallel to film
15 application fixture 44 and put wafer, circuit-éide up;.in
cavity 64. |
'9)  Reinstall frame and tape in frame without
compressing.
©10) Using a'cottdn tipped applicator or
.20 similar, iron film 26 onto back of wafer, taking care not
to trap air betwégn back of wafer and tape.
11) ‘Remove frame 2, wafer and film 26 from
film application fixture 44. |
12) Peel remainder.of.cover laminate away if-

25 not already done.



10 with the Swiss Cross 26 applied is released fromthe fil mapplication
fixture 48 by rotating handl e 69 countercl ockwi se. Then the assenbly 2 and
26 are reW0O&60236The non-adhesi ve tape covering the .wafer adeagisIy188te of
the Swiss Cross is a) renoved entirely; 15 or b) the center portion is
only renmoved; or c) only the outer portion is renoved. Most often the
entire non- adhesive cover is renoved. A wafer 64 is oriented so the
scribe grids (not illustrated) are parali®l to sides of frame 2 and adhered
to the center of the Swiss Cross in a 20 fashion which avoids air _
entrapnent between thelB)l nThei Hapef 86, walieraandniirenef 2amere2 no®ni ss Cross
26 and wafer 64 are now placed in the scoring and breaki ng machi ne of the
af oresai d pareatyafpki ¢tnstedlabdohi éd sokjbedbneskswachine angdport the
frame 2. 25 _ . ‘Referring now specifically to Figures 7 and 8 of
the acconpang¥hgnedwrAdativRetecthsi ngchanisreaki fhenparhiBego of
Application Serial No. 8/10%t760 i's

14) After scribing and breaking insert'frame
5 2, film 26, wafer assembly in the expansion fixturel122
to expand film and thus space the chips away from eaéh:
other. | |
15) The chips may now be removed from the
£ilm. | )

10 16) As an added step the expand¢d fi1m with
the diced wafer may be exposed to ultraviolet light to
cure_the plastic befqré remQViné the chips from the film. |

.. Once given the above disclosure, many other |
features, modifications and improvements will become

15 apparent to the skilled artisan. Such features,
médifications and improvements are, thérefore, consideréd

to be a part of this invention, the scope of which is to

be determined by the following claims.
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i1 lustr extent necessary to understand the presentth@y @) as
gbﬁGﬁé%ﬁz ﬁ n é%ﬁ%gﬁ?

nodi fie ereby. The machine-89 has an index slide 90 for he
frame 2/film 26/ wafer 64 assenbly fromleft 5 to right as viewed in Figure
. 8. A block 92 is secured by conventional neans, preferably screws, to the
slide 90 and a plate 94 formng a part_gf a U shaped nenber 96 is :
cantil evered therefrom Referring nomlgg Figure 9, a body 98 is secured 10

to the Us d d has magnets 100 and 102 flush with surface
104 at thea%g klgfegﬁgygﬁ-?gS.defined in the face of the nenber 98 facing
the scribrng and breaki ng t | : Qﬁ%ﬁ, £

enpl oyed to hold theffran%séggggﬁﬁgggﬁeggfgﬁﬁgﬁ p%r F%%%}%?g tjﬁi or

dovel pi ”Sdz‘lgéd_sﬁéﬁﬁe%tpEBQ{IbIeHeb?UEEi‘EBiﬁ@“aha et ngf OPer posi ti oni ng
of the frame 2 in the recess 106. To renove’the frame 2 fromthe body 98,

there i s peompeesdingl ever 110 which when rotated causes a |l eg 112 of the
| ever to protrude fromthe wall and push the frane '
5 . a symmetrically telescopic. expandable

frame of four hollow side members, four corner members
telescoped into the ends of -the hollow.side members and
four matched springs disposed in the hollow side membersl
to exert outward forces on the corner members to provide ‘l_
10 an expanding force on the frame{__
means for compressing said frame, and
an elastic material secured to the‘four

side members of thé_compressed_frame.

2. Apparatus according to claim 1 wherein
15 . _ séid elastic material has the shape of a

Swiss Cross.

3. Apparatus according to claim 1 furﬁher
comprising | _
means for insuring equal movement of the
20 corner members upon exertion of outward forces thereon by

said springs.



26 2 off of the magnets and cause it to be released. The body 98 has a

bottom|lip_114 extending out further .than the upper surface of the slot to
provi de adNQ 32 support to the frame 2. It shoul d be not eRCEHELSI0PRY

U-shaped nenber -has 25 two | egs, only one of which, leg 118, is
illustrated. The | egs of the U shaped nenber 96 extend under the frane 2 to
a point beyond the scribing and breaking region of WO 96/ 02362

PCT/ US95/ 10087 14 the nmachine with. the f¥%nme supported at the ends of the
arnms by thin bl ocks such as block 120. Wen slicing is, conpleted, along, for
instance the x axis, tHe frARPILAEHAGPIIRS tHe ¢iaHR PovlRFeER and
.rotated 90[err].. Slicing may agajn be perforned along the x axis so that

t he indivi dua¥aihiBRang L oW 1 rRe Pt Peen separated by the stretch

provi ded al ong. both axes of the.maffr QMOthe Swi.ss Cross and frame 2.
: a pair of members each engaging a

difﬁerent one of a corner member teleséoped,into the same
5 hollow side member,
a pulley and endless belt array providing
oppositely moving parallel regions of éaid belt,
| " each said membér engaged to a different
one of said oppositely moving parallel regions,
10 said spring exerting force on said pair of

members in opposite directions.

5. Apparatus according to claim 2
an adhesive on said side members of said
frame, |
15 : said adhesive securing the Swiss Cross to

said frame in its compressed position.

6. Apparatus'acéording to claim 2 wherein
| said.Swiss Cross has adhesive along a band
-at the end of each arm of the Swiss. Cross, -
20 : each of said.bands of adhesive for
securing the Swiss Cross to a different one of said side
members of the frame when the frame is compressed by said

means for compressing.



A franme expansion device 122 is illustrated in 10 Figure 10. The .device
conprises a square platform 124 having four identical translatable fixtures
126 eachwerosmedsed parallel to its adjacent edge of the pl adrwsesaooss7havi ng
an upstanding |ip 128. The fixtures 126 are slidable each in a different
one of slots 130. In 15 practice a hot disc 132 is placed in the center of
the platform 124, the franme/filmwafer assenbly is placed over the platform
with each.one of its side nenbers placed outside of a |lip 128. Lever 134
~is now rotated and this causes the nenbers 126 to nove toward their 20
adj acent edges, the heat tAppeEfatusddnordinditio ki 3® furtherfil m on
whi ch the chips are nounted softens the filmallowing it to expand in the Xx
and y direcompasisiTigus the chips are separated from one another
sufficiently to allow themto be renoved from.the film 25 w thout danmaging
adj acent chi ps. The noveneéntstdficknhesutfaas dormesl vy dswyfaee eEcentric
illustrated in Figure 6 or by the eccentric .

the Swiss Cross opposite the adhesive -applied to: the ends

5 of the arms of the Swiss Cross.

8. Apparatus according to claim 5 having é

wafer secured to a center region of said Swiss Cross.

. Apparatus according ‘to ‘claim 8 wherein
a wafer to be diced is located on the

10 sticky side of the Swiss Cross.

10. Apparatus according: to claim 8 further
comprising |
' means for positioning"said frame on a
machine for dicing a wafer mounted on said elastic

15 material.

11. Apparatus according to claim 10 wherein’
said means for positioning comprises
means for rotating said frame about the

center of the machine fbr dicing.



mo 96/ 02362 ' PCT/ US95/ 10087 15
|IIustratQ% ggwgﬁﬂure 11. In Figure 11 slots 131 are curved and have bolts
136, with B ted in each slot. Upon rotation of the harntFEU$/10

i ndi cated, the bolts 136 which are threaded into the underside of flxtures
126 are 5 noved toward the outer edges of the platformand the filmis
expanded. Referring now to Figure 12 of the acconpanying draw ngs, the
menber 98 is'nmodified as illustrated in FRlgure 12. Instead of using nmagnets

to hold the frane 2, 10 a ball and detent arrangene IS ed. .
Specifically, the body 198 hAPRAFAT YD AIG b‘%ﬂ g%lmtjofp‘?’%%Fﬁ%na spring
bi ased ball 138 | n t he t E£§£? of the recess 106. The frane corner
nenbers 10 afd GRS PIRE L9 S|des only one being

illustrated by nunber 140 15 Thus he f.r ame. nay. d.in | ace and
held rigidly. The nethod of 3 e oseﬁ?e"i‘rh en?c?r%a °% aé@gﬁ)?l 01{1/\5;&8

machine,
5 said support member having a fixture for
holding said frame,
said fixture being rotatable about the

center of said frame 2.

13. Appératus according to claim 12 further
10 comprising
magnetic-means for holding said frame'in

said fixture.

14. Apparatus according to claim 12
ball and detent means for retaining said

15 frame in said fixture.

15. Appératus.according to claim 7 further
comprising |
| . means for furtber.expanding the elastic

material after dicing of a wafer sufficiently to permit
20 conventional pick and place equipment to remove thé diced

material from the elastic material.

16. Apparatus accordihg to claim 6 wherein

said wafer is semiconductor material.



1) Place tape film26 in film.application 20 fixture 44, and renove
adhesi ve covers on ends of t waf er adheS|on side with
its prowEednzasxover is facing THSWHEZ) HASRIBENE |[f rame 2 eROEUSSI10087 t he

fixture 44 expanded. 25 RiEBRACERUl | | gver 69 to contract frane 2.
4) Push frame 2 into contact—wth TT112 wrap ends of Cross around
the four sides of franme 2. WD 96/ 02362

PCT/ US95/ 10087 16 5) Count er-rotategbever 69 to place the filmunder x-y
tensi on. 6) Renove frame 2 and film26 fromfixture 44. 5 7)

Renove center MhEFElmafeApbathubeaQbandnbrﬁﬁl@Qﬂﬁm loarihetesiron film 26 or
‘renove entire |am nate cover from adhesive on film 26. Adhesive that holds
said wafer is a wafer of galllum arsenide.

18. A film for holding a thin body to be
diéed, comp;ising
5 a Swiss Cross of a thin elastic film of
material, |
a sticky subetance formed on a first
surface of said film, .- _ ' ‘
| adhesive disposed in bends across the ends
10 of the_afms of the Swiss Cross on the side opposite the

surface with the sticky substance.

19. A film according to claim 18 wherein
' said sticky substance is curable to render

it less sticky.

15 s 26. A method of prepafing a wafer for and
dicing'a'Wafer cdmprising the'steps of
securing a flexible sheet with an adhesive
surface on a compressed rectangular frame that can be |
expanded along x and y coordlnates, .
20 securing an object to be diced into 'small
uniform pieces on said sheet, |
allowing the frame to expand,
'placing the frame on ‘a machine for

scriﬁing ana'breaking'séid object, and

Thls Sheet Has Been Replaced -

I ||I




wafer is applied to the entire tape surfac n strip- off all or

just a circle where wafer is to b ign p vaf er
paraIIeI o P?Pﬁ*%ppllcatlon fixt m, circghi |%e0‘%ﬁn,
i'n cavity 64. 8a) Align pattern of inln115 application
fixture 44 and put wafer, circuit side up,_ n caV|ty 64. 9) Rei nst al
frame and tape in frane mﬁthout conpressing. 10) Using a cotton tipped _
applicator or 20 simlar, iron film26 8At o back of wafer, taking care not
to trap air between back of waf and_tape. 11) Renobve frane % waf er and

film26 fron1f|In1app||cat|BﬁeP§%PHr§hE4°bifft BREP SEAINYSA IS M over

| am nat e amaglééegS not al ready done.

21. The method accofding to claim 20 further
comprising_the steps of :
5 _ | further expandind*thelflexible sheet after
breaking of the object into pieces to increase the

physical separation of the pieces.

© 22. The method according to claim 21 wherein
said film is heated prior to the step of

10 further expanding the film.

23. The method according to claim 20 further
comprising the steps of
rotating the frame about its center to
align the wafer with the scribing and breaking mechanism

15 of the machine.

24. The method of dicing a semiconductor wafer
comprising the steps of
‘placing an elastic film in the form of a
Swiss Cross on a board such as to align it with studs on
20 the board,
. aligning an exﬁandable frame with and
pressing it against the Swiss Cross,

securing the Swiss Cross to the frame,”

This Sheet Has Been Replaced

||II|I|||III|| i




WD 96/ 02362 . PCT/ US95/ 10087 17 13)
The tap er and frane 2 finst al | at
Swodpoif: JH#%SHFFR/@ f‘@quhe.nechanl sl%ﬁolg?é#ﬂg“ﬁachl ne.

scri be/ break machi ne and ori ent

14) After scribing and breaki ndl i nseEFELERE 5 2 lifil m 26, wafer assenbly
in the expansion fixture 122 to expand filmand thHus space the chips away
fromeach other. 15) The chips may now be renoved fromthe film 10

16) As an added step the expanded filmWith the dlced mafer may be -exposed
to ultraviolet light to cur e plastic hefore re n e chips fromthe
film Once given the abovea gﬁ%ag:l &t eec%b'i/r %dl fications
and |nprov%§§g% 15 apparent to the skllled artlsan. Such
feat ures, catlons and i nprovenents are, therefore, considered to be a

part of this invention, tReRRAPEHY Mt dront AE BIR{A4M ned by the

foll owi ng cl ai ns.

| place on and.adhere-e.wafer to be diced to
'5 the Swiss Cross, |
place the frame film wafer assembly in a
scribe and dice machine,

scribe and dice the_wefer.

- 25. The method according to claim 24 furtheri
10 comprising the step of .
| further expanding_the.frame.film diced
" wafer assembly to increaee_separation of the diced

elements.

26. A suppoft for a body to have an operation
15 performed thereon comprising |
a first member for holdlng a body to be
operated upon,
a support member'having-a'fi#ture for
holding the first member,
. 20 ' a machine for operating upon said body and
having a center, | |
| said first member being rotatable about

the center of the body. -

-

placed
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WO 96/ 02362
IS CLAIMED I S: 1. Apparatus’ for

menber s pwaesmass2by scri bing and
symretrical ly tel escopi ¢ expandab

PCT/ US95/ 10087 18 WHAT

|

7 n between diced
gaks ﬁUEGT) HPEiEEY |15 PCT/US95/10087 g
f r aRERMACERUr holil ow si de menbers, four

corner menbers tel escoped into the—emnds of the Aol 1 ow si de menbers and f our
mat ched springs disposed in the hollow side nenbers to exert outward forces
on the corner nmenbers to provide 10 an xxpanding force on the frane, neans
for conpressing said frane, and an elastic material secured to the four

si de menbers of the coppr e%%{?@f@-aé’cordﬂ@%c&tmmm dfugthercl ai m 1

wherein 15 - sa

elastic material has the shape of a Sw ss

Cross. 3. A iad irsg according to claim1 further

magnets for holding said first member in

said fixture.

5 28. A support according to claim 26 further

comprising

a ball and detent structure for holding

said first member in said fixture.

29. Apparatus for providing separation between

10 a plurality of thin members that have been separated from

one another, comprising

a symmetrically felescopic expandable

frame of four hollow side members, four corner members

telescoped into the ends_of the hollow side members and

15 four matched springs disposed in the hollow side members

to exert outward forces on the corner members to provide

an expanding force on the frame,

means for compressing said frame, and

an elastic material secured to the four

20 side members of the compressed frame.
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conpri-sing nmeans for insuring equal novenment of the 20 corner nenbers upon
exertion of outward forces thereon by said springs. @ WO 96/02362

PCT/ US95/ MHB8602862 4 Apparat us according to clai m3 wher ePRTUSIUIARans

for insuring conprises a pair of menbers eat#h engaging a different one .of a-
corner menber telescoped into the sane 5 hollow side nenber, a pulley and"

endl ess belt array proyi U I CHBES Te Y AUUURNDaT AT T EI==r STy § I12ai d
belt, each said nmentf ' -

sard oppositlkel y po%ing
paral l el regions, 1 d Fai d
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.-
PP shypegaiguges

i

ol

18

-

DA

oy N,

- s cans
oo i wa g

Sy Ny 2y 24y 9 /8

F.Z.g'z (!g \5 @ © 7 ﬁ

} vy AR ARV A 4 VAR SRSV A W ARE S5 v A A A

37 237 197 MBS

. ".’." AR T ....:'..:._-::-'_.:.:'3_;1-;:‘,:-: : 26
Fig3 el

36
N\

;428

-
;
bRt




an adhesive on said side nenbers of said frame, 15 sai d
adhesi ve securing the Swiss Cross to said frane in its conpressed position.
6, Appargdusomegording to claim 2 wherein said Sw ss Crosgchrasogtiogsi ve
along a band at the end of each armof the ﬁgnss Cross, 20

each of said bands of adhesive for securing the Swiss Cross to a different
one of said side menbers of the frane when the frane is corrpressed by said
means for conpressing. . WD 96/023 ‘gf %

PCT/ US95/ 10087 20 7. . Apparatus acc dzgt claimb5 further conprising a
sticky surface forng n a surface of the Smss Cross oppggite ® adhesi ve
applied to the ends the arns of the Sw ss Cro/saﬁ




8. Appar atus according to claim5 having a wafer secured to a center
region of said Swiss Cross. 9. Appar atus according to claim8 wherein a
wafer to PROE6@23& is | ocated on the 10 sticky side of the SREEEUSIYEE 10
Appar atus according to claim8 further com8/6si ng means for positioning
said frame on a nmachine for dicing a wafer nounted on said elastic 15

material. 11. - Apparatus accor gies+e FA—3-0—wh 2 > s for _
posi tioning -conpri ses neans f nter 48 t he
machi ne for dicing. 17. A di aid
wafer is a wafer of gallium ar|s g
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another, conprising a symetrically tel escopic expandabl e franme of four
hol | ow si de nenbers, four corner nenbers tel escoped into the ends of the
hel | ow si dWO23¢2s and four matched springs di sposed in thePCEUSBIH0887de
menbers to exert outward forces on the corneggysnmenbers-to provide an
expandi ng force on_the frame, means for conpressing said frame, and an
elastic material secured to the four side nenbers of the conpressed frane.

WO 96/ 02362 22 -17. Appar S ing to cla in said wafer is a
a5 e

wafer of gallium ar @8 de.\ 1& filmfor ho fiin body to be diced,
corrprisin9594 © a 1ss Cross of a thin elastic film of

nmat er i aI_ , -
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a sticky s.ubstance formed on a first surface of said film adhesive
di sposed in bands across the ends 10 of the arns of the Swiss Cross on the

st de oppo surface-with the sticky substance. g6s3" di ng
to claim ?6%6&?% n said sticky substance is rabl e to rend&t | ts?ﬁ gds?s
sticky. 15 . 20 A rret hod of prepﬁ ng a waf er for and dicing a
waf er ” conpri si ng t pe—s S—¢ pe=- e—sheet—w - '

surface on a conprfessed. r& angyldr |f3 P . P( nd
y coordi nates, 20 ' '

small_uniformpiec ;
the frame on a mag
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WO g%02362 53 breaki ng-the object into small unifor
et hod according to claim20 further conprising the st L :
further expanding the flexi ble sheet after bregking fe?ﬁemégﬁgNgﬁﬂﬁﬁg
pi eces to increase the physical separation of the pigceste éﬁ‘iﬂsw t3%ho
according to claim 21 wherein said film3is heated pri
further expanding the film 23. The nethod according to claim20 further
conpri sing thegshepsnahictetraiatersharer atmpadoltikiet & centret dickal i g Bhe
wafer with the scribing and breaking nechanism 15 of the machine. 24. The
met hod of rdsaing mosenitddmdhofldi ngabgystemspaire ngrchd agt epsl ¢f fwridiery an
elastic filmin the formof a Swss Cross on a board such as to align it
with studsesnlt igs all stretching mechanisms create radial stretch.

Radial stretch creates.a problem with the scribe and
break process because the wafer is segmgnted bilaterally
(x and y), not radially. The ofder of events for dicing with
scribe and break is to segmént the wafer into strips and
segment the strips into dice. To prevent damage, that is,
prevent the strips from touching and the dice from touching,
a method for holding and placing bilateral tension on the
film is necessary.

. E I

According to the invention in a first aépect, there is
- provided apparatus for providing separation between diced
members produced by scribing and breaking comprising

a symmetrically telescopic expandable frame of four
hollow side members, four corner members telescoped into the
ends of the hollow side members and four matched springs
disposed in the hollow side members to exert outward forces
on the corner members to provide an expanding on the frame,

means for compressing said frame, and

an elastic material secured to the four side members of
the compressed frame.

According to the invention in a second aspect, there is
provided apparatus for préviding separation between a
plurality of_phin members that have been separated from one
another, comprising

a symmetrically telescopic expandable frame of four



20 the board, aligning an expandable frame with an
the Swiss Cross, securing the Swiss Cross to the fr
Repl aced
frane,

renove the frame fromthe board, place on an
diced to 5 the Swiss Cross, place the flzLarre filmwaf

t

EPLACEMBITadHedas [|Been
WO 96/ 02362 24 actuate an eccentric on tlhe boa ip t o expand{jt he

Bdteer. Qﬂﬂ‘t o be
STERDEy: & ri be

and di ce machi ne, scribe and dice the wafer. 25. The nethod accordlng to
cl ai m 24 Halrlidwers ide onemivé s NgEdlie sdEpepf ménive e rt ekasrobed iteoftlaee film

di ce_d

ends of the hollow side members and four matched springs

disposed in the hollow side members to exert outward forces
on the corner members to provide an expanding force on the
frame, -

means for compressing said frame, and an elastic
material secured to the four side members of the compressed
frame.

It is an advantage of the described embodiment of the

present invention that a diced wafer mounted on an elastic

- base is stretched in the x-y mode; that is, bilaterally

during dicing.

It is another advantage of the described embodiment of

_the'présent-invention that ‘a method of and apparatus for

applying an x-y stretch to a stretchable material on which a
diced semiconductor wafer is ﬁounted is provided.

Yet another advantage of the described eﬁbodiment of the
present invention is that a stretchable material on which is
to be disposed a semiconductor wafer is mounted on a frame
that exerts a bilateral force on the stretchable material.

Still another advantage of the described embodiment of
the present invention is that a method for applying an x-y
force to a semiconductor wafer that has been diced by the
scribe and break method whereby to provide sufficient spacing
between the diced chips to permit the dice to be removed by
the pick and place technique is provided.

In the described embodiment, to accomplish bilateral

expansion, a square frame is created, which is used to hold
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waf er assenbly to increase separation of the diced el enef] ——A-—SHHDQ
for a body to have an operation 15 perfornmed thereon cofp EE#NQ?MiﬂTs&t:T
menber for holding a body to be operated upon, a supportnenbe Qa d%
fixture for holding the first menber, 20 Detaradh x\-/lAM 7
operating upon said body and having a carfer, said first 1t
rot at abl e about the center of the body. MD 96/ 02362 25 27. A support
accor di ngtapecbaapedt fiket bersmcsfq)rammg mapmnette faircdmlaiinvg shied friangt
menber in said fixture.
may be in the shape of a Swiss Cross. The frame is

constructed with hollow square tubing on all sides of the
square with right angle corner rods/tubes inside adjacent
side tubes in a telescopic fashion. In_the center of each
side tube is a symmetrically expanding spring arrangement
which pushes on and insures equal movement of the ends of the
corner pieces. The key word is symmetric movement of the
spring system. When the frame is compressed and the Swiss
Cross tape is attached to the sides, it exerts, upon release,
a bilateral tensile load on the tape that attempts to expand
the tape in a symmetrical fashion in both x and y directions
independently. The frame and tape are held in a film

- application fixture which brings the film, frame and wafer .-
together. |

The tape and wafer are held in tension by the frame.

The tape behaves elastically to the tensile strain except in
the area where the wafer is adhered. 1In this area,
reinforcement by the wafer prevents tape elongation.
However, when_the scribe/break operation takes place, the

tape, as the wafer is segmented, is



5 A support accord| ng to claim26 furthe

and detent [I | ding said first nmenber in sgi
Appar at us lm“mmum” u aration between 10 a plurali
t hat have beenc separat &d from one another, conprising g/ pypne&!

t el escopi c expandabl e frame of four hol |2QW si de nmenber si=0y
menbers tel escoped into the ends of the hollow side nenbers and 15
mat ched springs7di sp@geddtud hedurdion JddelEmer wHeredterdaiqut war d forces
on the corner nenbers to provide an expanding force on the franme, means for
conpressing said fraregernd an walfast iof aldrined axeemiek.to the four 20

si de nenbers of the conpressed frane.

onprising a ball

18. BApparatus for providing separation between a
plurality of thin members that have been separated from one
.another, compfising

_ e symmetrically telescopic expandable frame of four
hollow side membere, four corner members telescoped into the
ends of the hollow side members and four matched springs
disposed in the hollow side members to exert outward forces-
on the corner members to provide an expanding force on the
frame,

means for compres31ng said frame, and an elastlc
-materlel secured to the four side members of the compressed

frame.



