1 . * APPARATUS AND METHOD FOR pane  1H00831-

SEM CONDUCTOR WAFERS . RELATED APPLICATICN%I}¥%K Ctﬁ“i
The present invention is related to the subject 5 matter of U S. a
Application Serial No. 07/804,135 filed jn t he nanme of Janmes W Loom s

on Decenber 6, 1991 for "Frangi bl e Sem - Conduct or Wafer Dicing Method

Wi ch Enpl oys $cri bi ng and Breaking", a continuation-in-part of

t he above appligatiQn, App'iﬁﬁﬁéﬁﬂTéﬁrhﬁ .ﬁ@TH8§/§Q%’760 10 filed August
Ga

20, 1993 with the same titl P SNAhFRRE i cation Serial No.
08110, 178 filed o Augusk LCORDYEPOR FIELD OF THE

| NVENTI ON The present invention relates to an apparatus 15
and net hod for dicing sem condygiiTew 2Fm, ek e r frangi bl e
materials and nore particularly to an apparatus for and net hod of

dicing wafers by scri lging piresdfieakivgntion is related to the subject
5 matter of U.S. Application Serial No. 07/804,135 filed in
the name cf James W. Loomis on December 6, 1991 for
"Frangible Seﬁi—Conductor Wafer Dicing Method Which
Employs Scribing and Breaking", a continuation-in-part of
the above application, Application Serial No. 08/109,760
10 filed August 20, 1993 with the same title and a-
Aivisional application Serial No. 08/110,178 filed
Eugust 26, 1993.
FIELD OF THE INVENTION
The present invention relates to an apparatus
15 and method for dicinglsemiconductor wafers and other
frangible materials and more particularly to an apparatus
for and msthod of dicing wafers by scribing and breaking
a large wafer while preventing adjacent diced wafers from
damaging one another during dicing and the pick and place
20 operation. | |
BACKGROUND QOF 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 ?ositions after dicing. If their positional
relationship is’maintainéd, test information derived from
testing every die, while they are integral, can be

related to them after dicing.



a large wafer while preventing adjacent diced wafers from damagi ng one
anot her during dicing and the pick and place 20 operation.

BACKGROUND OF THE | NVENTI ON Di cing a sem conduct or wafer
while it is 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 positional relationship is

mai nt ai ned, test information derived from testing every die, while
they are integral, can be related td them after dicing.

2 When the dicing process is acconplishe saw ng,

) . b
the saw cut renpves eHb&Fh thet SAINDRIKEEPS HS acc0%9£g$¥%di§g|ate each

die fromone another to prevent .
sawing, the saw cut removes enough material between the

dice to isolate each die from one another to prevent
adjacent dice from hittinglone another when the dice are

5 removed from the adhesive film.' This removal technigue
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 mandatory in the
semiconductor industry.

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 into 200 to 30,000 pieces
depending on surface area of the dice. Compounding the
problem even further, the break process necessitates
bending the dice relative to one another. To make a
scribe and break proceés which holds the wafer and

25 resultant dice on adhesive film requires a method of

graduallyy stretching the film as the wafer is segmented.



adj acent ‘dice fromhitting one another when the dice are 5 renoved from

t he. adhesive film This renoval technique Is coomonly called "pick
and place”. Since saw dicing is t he preval ent nmethod, dicing on
adhesive filmand using pi ck and pl ace techniques is al nbst nandatory
in the sem conductor industry. 10 A recent sem conduct or
technol ogy is enpl oyi ng a sem conductor material, gallium arsenide,
which is difficult to saw into dice It is nore efficiently

scri bed and broken into dice. Fbmever |% the scri be and break process

no material is rennve%éﬁﬁégﬁgﬁe%ﬁ S|ca |so ééﬁ%éﬁ fgkgf t %d%dxafrom

one another. This |ac tan;, ~and does cause the

dice to  aidpMRORCAch AR, QId NG S lﬁil@lr?d‘dsyzéeallﬁ

adj acent rows. Al so pick and place cannot conp%ls ed Thus t he

waf er must BEP%Y}’QQ'”a'ﬁd IaS slfchdAansf Qined 4 r rﬂoﬂl?rgtéﬁ§ng)‘t° 200 to

30, 000 pi eces dependi ng on surface area o di ce npoundi ng the
probl em eveRetHbhhehs dedreakadiOcass-deaessit at es bendi ng the di ce
relative to one another. To make a scri be and break process which. .

hol ds tise wafer and Radial stretch creates a problem with the

_scribe and break process because the wafer is segmented
bilaterally (x and y), not radially. The order of events
for dicing with scribe and break is to segment the wafer
into strips and segment the strips into dice. To prevent

10 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.

OBJECTS OF THE INVENTION
It is an object of the present invention to

15 stretch a diced wafer mounted on an 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 an x-y
stretch to a stretchable material on which a diced

20 semiconductor wafer is mounted.

Yet another object of the present inveetion is
to mount a stretchable material on which is to be
disposed a semiconductor wafer on a frame that exerts a
bilateral force on the stretchable material.

25 Still another object of the present invention
is to provide a method for applying an X~y force to a

semiconductor wafer that has been diced by the scribe and



25 resultant dice on adhesive filmrequires a nethod of gradual l'y

str.etching the filmas—the wafer is segmented.

3 Sem conduct or wafers are shaped I|ke a round disk
As ar Hlsgeetm%enfneblmehol ding systens are

ci
resul t mechani sns create rad| | TRIBSEEE HAS BEEN i
Radi al s “H!ma\ a problemw th the scri bg_and BE%%C%?oces
because S Ssegnent ed - ~bilaterally (x and y), not radlally

The order of events for dicing witlf scribe and break is to segment the

f t t th t to di t 10
dammge, thiESK AR MEREe 3‘?”sspr%gi#%é%eﬁ#ﬂa‘i’sﬁécﬁsﬁsmn "dice from
touchi ng, g,gg%ﬁhod (o BeLdindrapd RLAGLDG: e tnePhiBkeRd dentanan the

filmis ne

by the pick and place technique.

BRIEF DESCRIPTION OF THE PRESENT INVENTION

5 To accomplish bilateral expansion, a square
frame is created, which is used to hold tape shaped like
a Swiss Cross. In the alternative the frame may be in
the shape of a Swiss Cross. The frame is constructed
with hollow square tubing on all ;ides of the square with

10 right angle corner rods/tubes inside adjacent side tubes
in a telescopic fashion. 1In the center of each side tube
is a2 symmetrically expanding spring arrangement which
pushes on and insures egual 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 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

20 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

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



OBJECTS OF THE | NVENTI ON It is an object of the present

I nvention to 15 stretch a diced wafer nounted on an el astic base in the
x-y mode;- that is, bilaterally during dicing. It is another
obj ect of the present invention to provide a nethod of and apparatus
for applying an x-y stretch to a stretchable material on which a diced
20 sem conductor wafer is nounted. Yet anot her object of
the present invention is to nDunt'asstretchabIe material on which is
to be di sposed a sem conductor wafer on a frane that exerts a

bi | at er al Iégfﬁa{gkahgos%&ﬁ%&ngQ%dgﬁéyﬁgﬂﬁﬂﬁgﬁa betwe%%dt Li Il anot her

obj ect of e present invention to e a metl or applying an
x- y force dQnfented PEFESANAUGHIY Hffind Nat thas Jbegirdieednbyst Bgescribe

and
wafer is segmented into strips and then in the y
direction as the strips are segmented into dice.

5 The frame is rounted on the scribe aﬁd break
machine of the aforesazid prior applications by a U-shaped
member secured to a platform of the machine. The base of
the U-shaped member includes a mechanism for rotating the
region of the member holding the frame through *5° to

10 properly =2lign the wafer with the scribe and break
rmechanism.

Because of the shape of the tape and the way
the frame bilaterally and symmetrically applies a tensile
load on the tape, the dicing process proceeds without the

15 dice impinging on each other and causing damage.

The final operééionlafter dicing is exaggerated
expansion of the spacing between the dice bilaterally by
a tape frame expansion fixture. After expansion, the
dice are easily accessed from the tape by a pick and

20 place machine. To accommodate existing holding 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 the wafer, mounting

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



break nmethod whereby to provide sufficient spacing bet ween the diced
chi.ps to permt the dice to be renoved by the pick and place technique.
In accordance with a first aspect of the present i nvention, there is
provi ded a met hod of preparing a wafer for and di ci ng
.a wafer conprising the steps of securing a flexible
sheet with an adhesive surface on a conpressed rectangul ar franme that
can be expanded along x and y coordigates,
securing an object to be diced into smal l uni form pi eces on said

h 429%9
;I :glt ng the ?‘f‘a'h%e %ng bre %f\@hQ%et r}'%cfhr %rygld}]l% an fea |tﬁrbesa| d‘-i %J ect,
and ﬁatlons | g, JJ}% Qﬁh to§ur}te% YR hn 4 forn pi eces.

In accor dande®Ri secodnd aspec e present invention, there is
provided thejpcorporated herein by ref@?éﬂaé(ﬁ Tﬂé”é%bfb§§f@CPPQH&tP§

waf er
then mounted on a'mechanism for further expansion with
5 heating of the elastic material to the extent necessary
to permit sufficient expansion to separate the individual
die to permit them to be removed from the elastic

material by the pick an d place technique.

Although the present invention is described as

fy
<

apriied to the production of semiconductor chips for

which the invention was specifically developed, it must
be understood that the apparatus and method are equally
applicable to the dicing of any wafer-like materials by

the scribe and break process as opposed to dicing by

[
wn

sawing .

The above and other features, objects and
advantages of the present invention, together with fhe
best means contemplated by the ‘ihventor thereof for
carrying out the invention will become more apparent from
20 reading the following description of a preferred

embodiment and perusing the associated drawings in which:



conprising the steps of ' pl acing an elastic filmin the

formof a - Swiss Cross on a board such as to align it with studs on 20
t he board; 4a

aligning an expandable frame with and pressing it against the Sw ss
Cross, securing the Swiss Cross to the frane,
actuate an eccentric on the board to expand the frane,

renove the frame fromthe board, pl ace on and adhere

a wafer to be diced to 5 the Swi ss é}oss, pl ace

the frame fil mwafer ass%é’Fiﬁ‘E&RIPTION (ﬁcr'l‘rﬁ? ﬁbﬁwf‘k% machi ne,

Figure 1 is a top view of a square wafer frame

holder on which the elastic member is'mounted;
Figure 2 is a top view of a mechanism for
5 insuring symmetrical expansion of tﬁe film;

Figure 3 of the accompanying drawings
illustrates the elastic film in the shape of a Swiss
Cross with adhesive on the ends and adhesive on the side

~opposite 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 application
fixture with the frame of Figure 1 applied thereto;

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

20 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 holder applied to the scribe

25 and break machine;



scri be and dice the wafer. BRI EF DESCRI PTI ON OF THE PRESENT

| NVENTI ON 5 To acconplish bilateral expansion, a square
frame is c¢reated, which is used to hold tape shaped |ike a Sw ss
Cross. In the alternative the frame may be in : the shape of a Sw ss
Cross. The franme is constructed wi th hol | ow square tubing on al
sides of the square with 10 right angle corner rods/tubes inside adjacent
si de tubes in a telescopic fashign. |In the center of each side

t ube is a symetrically expandi ng spring arrangenent which

pushes on and insures gguah-omeyvenent +gb b&%weP@%ﬂyéﬁiyfin secti&Ar BeEr
pi eces. The key word Is symmetric novenent of the 15 -spring system

Wien the fragge i o 00Br enscehedMbrlite for holdBwigsar{d osstd@pegi €hat t ached
to the sides, it exerts, upon rel ease, a bilateral tensile |oad on

the tape thatafer framethelplex;to expand the tape in a symetrical fashion
" Figure 10 is a top view of a wafer frame holder
5 expander;
Figure 11 is a view of a second eccentric for
use with the frame expander of Figure 11; and
Figure 12 illustrates another structure for
_holdinq the wafer frame holder on the scribing and
10 Dbreaking machine.
DETAILED DESCRIPTION OF THE PRESENT INVENTION
Referring now to Figure 1 of the accompanying
drawings, there is illustrated a wafer frame holder 2
(hereinafter "frame 2") for use in the present invention.
15 The frame 2 has four hollow side members or tubes 1, 4, 6
and 8, preferably re:tangular'in cross section. lAlso
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 i, 4, 6-and 8 expand equally;
otherwise true X expansion or y expansion may.not 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 parallél side members skewing of the film and

thus the scribes will result.



4b * both x and y directions independently. The frame and 20 tape

are. held in a filmapplication fixture which brings the film frane
and waf er. t oget her. 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. In 25 this area,

rei nforcenent by the wafer prevents tape el ongati on. However, when the
scri be/ break operation t akes place, the tape, as the wafer is
segnented, is S 5 permtted

to expand, causing a spacing het en.the e nted parts., This
happens in the x direct$%ﬁeg§lPHS%° Figure 2 of “the accompanying

drawings, the mechanism for accomplishing the above
results is illustrated. A plate 3 is inserted into and
secured in the center of each side member. The plate

S carries two pulleys 5 and 7 with a belt S disposed around
the pulleys. Two opposed L-shaped members 11 and 13 have
thick base legs 15 disposed at right angles to the length
of the side member and pressing against, for example, the
ends of the corner members 12 and 14. Disposed between

10 the two pulleys is a spring 18 located between two blocks
17 and 19. The block 17 is secured to the belt 9 and leg
21 of the L-shaped member 11 while block 19 is secured to
the parallel leg of belt 9 and leg 23 of L—Shaped member
13. Thus upon separation of a strip of a wafer from

15 adjacent material of fﬁe.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 developed by the springs, such as
springs 18, in each side member when the frame is
compressed to a size smaller than would prevail
otherwise.

Referring to Figure 3 of the accompanying

25 drawings there is illustrated a Swiss Cross 26 of an

elastic material such as polyethylene or plagticized PVC

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



wafer is'segnented into strips and then in the y " direction as the

strips are segnented into dice. 5 The frame is nounted on the
scri be and break machi ne of the aforesaid prior applications by a

U- shaped menber secured to a platformof the machine. The base of

t he U-shaped nenber includes a nechanismfor rotating the regi on of
the nmenber holding the frane through 5[err] to 10 properly align the
wafer with the scribe and break mechiani sm Because of
t he shape of the tape and the way the frame bilaterally and

symet ri cal | yoappkiremsa tireisk | e An adhesivenis fepphped thestrépag2frocess
proceeds without the 15 dice inpinging on each other and causi ng damage.
The final op@&PatB@naaid 674 chdjacens mg@@raalladl to thepandronforarhe
spaci ng between the dice bilaterally a tape frane expansion
fixture. Aftef &hpa@sinm,3€he38, 40cﬁ%% %@e&%ﬁéﬁ¢9thﬁéé¥seeffFBﬁ1Fﬁ@sﬁape
by a pick and_20_ place machine. To acconmpdate eX|st|ng QoLdlng frames
in exi séPng ﬁ%ﬂ@%ﬁuP?ﬁaE%enﬁé%ﬁﬁ%%e TH RS RF ¢ raRBeTed DY¥yBansi on

fixture allows tra fer of the frane to a
E% remova e non~a55es{ve tape. r]'f)hé)opposne surface, the

wafer adhesion side, of the elastic material is sticky
across its entire surface and is normally covered by non-
adhesive tape. The sticky material is available from
Nitto and Furukawa companies in Japan and Ultron in the
10. U.S. Some of these materials are ultraviolet curable so
that when the entire dicing operation is over the
rmaterial may be rendered less sticky to facilitate
removal of the chips from the elastic material or film.
Such a material is available from the Furukawa Electric
15 Company in Tokyo as its special polyolefin film UC128M.
The sticky material is characteristically one to two
ricrons thick.
Referring now to Figure 4 of the accompan?ing
drawings, there is illustrated a film application fixture
20 44 employed to bring the frame, Swiss Cross and wafer
"together. The frame 44 has mounted on a genefally squére
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
25 positioned at 45° relative to the adjacent sides of the
platform. Each stud is located to exactly define the

]

position of a different one of the junctions of the arms



set or conventional saw frane. The essentials of the nethod
then consist of 25 nounting a Swiss Cross on a franme that applies an
equal ~ “ (symmetrical) x-y expansion force to the wafer, nounting

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

6 scri be and break machi ne such as disclosed in the Rel ated
Applications, the entire disclosures of which are I ncorporated herein
by reference. The aforesaid frame is t hen mounted on a mechani sm for
further expansion with 5 heating of thé elastic material to the extent

necessary 3¢ {9aDeyRl Ldifd) oi GCORARSIIAN 1oR-aRRRRT A €1 1 ighvhdual

die to perm . to be renbved fromthe elastic material by the pick
and place teghpEgUent one of slides Ad,haigh sohemy esentediyeniiqa is

descri bed as 10 applied to the production of sem conductor chips for
being 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
instance, corner member 10, of the frame 2 of Figure 1.
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 éross. Referring to
Figure 5, the blocks 60 are caused to slide inwardly in
slots such as. slot 84 (see Figure 6) and engage the
corner members of the frame and thus compress and
accurately position the frame 2 relative to the Swiss
15 Cross. The non-adhesive tape 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 around the sides of the fraﬁe 2 so that the
adhesive strips contact the side members of the frame
20 along the bottom, sides and a little of their tops so
that the Swiss Cross is now secured to the frame 2.
The blocks 60 are 'caused to slide by a simple
eccentric mechanism on the bottom of the platform 46.
Referriﬁg 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



whi ch the invention was specifically devel oped, it nust be under st ood
that the apparatus and nethod are equally applicable to the dicing of
any wafer-1ike materials by the scribe and break process as opposed to
dicing by 15 saw ng. The above and ot her features, objects
and advant ages of the present invention, together with the best
means contenpl ated by the inventor thereof for carrying out the

i nvention will beconme nore apparent fro 20 reading the foll ow ng
description of a preferred enboding%g and perusing the associ at ed

grR?\I,EMFn%SESICIgIFg%:%r\]I% 3 bRAWARESY 45° lines relalgiié,l?r etol'tihse aS7 uoapm%/i ew of
a square wafgr, JEANe 46. RGN 8 6,1 he ghastir HEVEtuds nEndt ed;

extend each through a different slot 84 to engage the
blocks 60. Upon rotation of the handle 69 in the

5 clockwise direction, the arms all assume the position of
the dashed line position of arm 72, pulling the blocks
along their respective slots and into engagement with
their respective cornerugembers to compress the frame.

Referring again to Figure 5, the frame 2 and

10 with the Swiss Cross 26 applied is released from the film
application fixture 48 by fotating handle 69
counterclockwise. Then the assembly 2 and 26 are
removed. The non-adhesive tape covering the wafer
adnesive side of the Swiss Cross is a) removed entirely;

15 or b) the center portion is only removed; or c) only the
outer portion is removed. Most often the entire non-
adhesive cover is removed. A wafer 64 is oriented so the
scribe grids (not illustrated) are parallel to sides of
frame 2 and adhered to the center of the Swiss Cross in a

20 fasbion which avoids air entrapment betweeq the f£ilm and
wafer. The assembled frame 2, Swiss Cross 26 and wafer
64 are now placed in the scoring and breaking machine of
the aforesaid patent application modified only as |
necessary to support the frame 2.

25 Referring now specifically to Figures 7 and 8
of the accompanying drawings, the scribing and breaking

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



Figure 2 is a top view of a mechanismfor S insuring symetrica

expansion of the film Figure 3 of the acconpanying draw ngs
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 mounted on 10 the frame of Figure 1,

Figure 4 of the acconpanying draw ngs illustrates the filmapplication
fixture enployed to position the maigr frame hol der and Swi ss Cross
relative to one another; 15 Figure 5 iIIustrates the film

appl i cation .y, .o fixguge it . L0G:f HaE QL 6 Gur Gnbcdmldias dyer ot o:

Figure 6 |II es an ccen ocate under si de

of the fiXtﬁ@%ééqf'JF%%+P P#atspﬁBEQ%%EBCEEEQBXOf t he mafer frame hol der;

20 gure es t rame applied to t he

scribing and breaking fRehhgendhe! B9 AbAr 8adkfldex s1RM ISGI1ON,

Figure 8 is a viewin side elevation ustrating the wafer franme
hol der appl ijeidxaHdecis6r FPBme 2/film 26/wafer 64 assembly from left

5 to right as 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 96 is
cantilevered therefromn.

. ) Referring now to Figure 9, a body 98 is secured
10 to the U—Shaped menber 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 from the wall and push the frame
20 2 off of the magnets gnd cause it to be released.

The body 98 has a bottom lip 114 extending out
further than the upper surface of the slot to provide
additional support to the frame 2.

It should be noted that the U-shaped member has

25 two legs, only one of which, leg 118, is illustrated.

The legs of the U-shaped member 96 extend undef the frame

2 to a point beyond the scribing and breaking region of



25 and break machi ne; 8

Figure 9 is atop viewpartially in section of the top of the

mechani sm-for holding and rotating the waf er franme hol der

Figure 10 is a top view of a wafer frane hol der 5 .expander;

Figure 11 is a view of a second eccentric for use with the frane
expander of Figure 11; and Figure 12 illustrates another
structure for hol di ng the wafer fra hol der on the scribing and 10
br eaki ng nachi ne. DETAI LED DESCRI PTI ON OF THE PRESENT | NVENTI ON
Referring nog 0 F'c‘i#fr?e ]wﬁ t@ﬁeaffa%@ag‘é(bﬂgrted a(ti.r P Lad fbeg &de

i1 lustrated I ane :

arms by thin blocks such as block 120.
When slicing is completed along, for instance
the x axis, the frame is removed from the frame holder
5 and rotated 90°. Slicing may aéain be performed along
the x axis so that the individual chips are now formed
and have been separated by the 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 124
having four identical translatable fixtures 126 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 frame/film/wafer assembly is placed
over the platform with each one of its side members
placed outside of a lip_128. Lever 134 is now 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 mounted softens the
film allowing it to expand in the x and y directions.
Thus the chips are separated from one another
sufficiently to allow them to be removed from the film
25 without damaging adjacent chips.
The movement of the fixtures 126 may be by the

eccentric illustrated in Figure 6 or by the eccentric



(hereinafter "frame 2") for use in the present invention. 15 The frame 2

has ‘four hol |l ow side nenbers or tubes 1, 4, 6 and 8, preferably
rectangul ar in cross section. Also provi ded 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 therein a
mechanismto insure that the corner nenbers at each end of a tube 1,

4, 6 and 8 expand equally; otherm%&g true x expansion or y expansion
may not occur. | f one corner nenb noves nore than the other either

Gifrerent phtPFER Ee TonbEREs skbw nop of (OHES 11 b RES 131 BRSs the
Fe er 1 ng FETEERLPED, RAYS ROER oy THED O TRRRE RS 1R REBeBRG s 1 or
acconpl i shi;pgnt P8+aRAYH of the handle as indicated, the bolts 136
which are threaded into the underside of fixtures 126 are
5 moved toward the outer edges of the platform and the film
is expanded.
Referring now to Figure 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 ball and detent arrangement is used. Specifically, the
body 98 hes 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 Thus the frame may be snapped into place and held
rigidly.
The method of the present invention is as
follows:
1) Place tepe 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 frame 2 expanded in the fixture 44
expanded.
25 3) Pull lever 69 to contract frame 2.

4) , Push frame 2 into contact with film 26 and

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



results is illustrated. A plate 3 is inserted into and secured in the
center of each side nenber. The plate 5 carries two pulleys 5 and 7 with
a belt 9-di sposed around the pulleys. Two opposed L-shaped nenbers 11
and 13 have thick base |l egs 15 disposed at right angles to the length
of the side nenber and pressing against, for exanple, the ends of the
corner nenbers 12 and 14. Disposed between 10 the two pulleys is a spring
18 | ocated between two bl ocks 17 amgdl 19. The block 17 is secured to
the belt 9 and | eg 21 of the L-shaped nmenber 11 while block 19 is
secured to t he Baral Icduhiegr-afoteté Pewwrl 628gta3pdkce- $hapdd lmenber
13. Thus upon separation of a strip of a wafer from 15 adjacent materi al

of the wafendethg-gprierng ilkh separ at es t he L-shaped nenbers by equa
novenent of each so that the x-y alignment of the strips and chips is
mai nt ai ned. €) Rewmovedfrzmed? ameé filme2f ifFom HFKEUTEr m of a
rectangle, preferably a square. Also it is seen that an 20 expandi ng force
is devel opéd-by the springs, such as springs 18, in each side nenber

when the frane is conpressed to a size smal Ler than ul d .prevai
5 . 7) emove center where wafer 1is tJN%e pf%ceda

from cover laminate on film 26 or remove entire laminate
cover from adhesive on 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 blaced.
8) Align pattern of wafer parallel to film
application fixture 44 and put wafer, circuit side down,
in cavity 64.
8a) Align ﬁattern of wafer parallel to film
15 application fixture 44 and put wafer, circuit side up, in
cavity 64. |
9) Reinstall frame and tape in frame without
compressing.
10) Using a cotton tipped applicator or
20 similar, iron film 26 onto back of wafer, taking care not
to trap air between baék 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.



ot herw se. Referring to Figure 3 of the acconpanying 25

drawings there is illustrated a Swiss Cross 26 of an elastic materi a
such-as pol yethyl ene or plasticized PVC enpl oyed with the frane 2 of
Figure 1. The filmis 5 to 10
10 mcrons thick: An adhesive is applied to strips 28 30, 32 and 34
adj acent and parallel to the ends of each of the arns 36, 38, 40 and
42, respectively, of the Cross Bef ore use the adhesive strips are

covered by a 5 renovabl e non- adheS|ve1?ape ~The opposite surface, the
S ach St ot nind, bR By Pl 2 e 11
St ! Sy, Fof P eSO s ROt e ee 0|
curabl e SOoriented relative to the mechanism of the machine.
14) After scribing and breaking insert frame
5 2, film 26, wafer assembly in the expansion fixture 122
to expand film and thus space the chips away from each
other.
15) The chips may now be removed from the
film. . )
-10 16) As an added.step the expanded film with
the diced wafer may be exposed to ultraviolet light to
cure the plastic before removing the chips from the film.
Once given the above disclosure, many other
features, mddifications and improvements will become
15 apparent to the skilled artisan. Such features,
rnodifications and improvements are, therefore, considered

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

be determined by the following claims.



t hat when the entire dicing operation is over the materi al may be
rendered | ess sticky to facilitate renoval of the chips fromthe
el astic material or film Such a material is available fromthe

Fur ukawa Efectrtt 15 Conpany in Tokyo as its special polyolefin film

UC128NI The sticky material is characteristif T
?AM%%T A% %@%%r’lf‘panyi ng

crons t]lihlg;&heetHas Been Replaced Referring now to Fi l _
drawnngs rated a filn1application re — 20 44 enpl oyed
to bring t | Cross and waf together. The frame 44 has
nounted on a genera y square pl at orn146 four studs 47, 49, 51 and 53
and slide menbers 48, 50, 52 and 54. Each stud is lacated at a
different corner of the Cross to be applied.and 25 positioned at 45[err]
relative tguhfergadcagefmepsirdes of the platform Each stud is |ocated

to exactly define the position of a different one of the junctions of
the arns

1. A film for holding a thin body to be
diced, comprising .
5 2 Swiss Cross of a thin elastic film of
material,
a sticky substance formed on a first
surface of said film,
adhesive disposed in bands across the ends
10 of the arms of the Swiss Cross on the side opposite the

surface with the sticky substance.

2. 2 film according to claim 1 wherein
said sticky substance is curable to render

it less sticky.

15 3. A method of preparing a wafer for and
dicing a wafer comprising the steps of
securing a flexible sheet with an adhesive
surface on a compressed rectangﬁlar frame that can be
expanded along x and y coordinates,
20 securiﬁg an object to be diced into small
uniform pieces on said sheet,
allowing the frame to expand,
placing the frame on a machine for

scribing and breaking said object, and -

L) U



36, 38, 40 and 42. Each stud is located in line with a di fferent one

of slides 48, 50, 52 and 54, each slide bei ng nmounted on the platform
46. Mounted on each slide is a different block 60 haV|ng a 90
angle 62 forned in 5its end of a size to engage.a Re iagl if or

instaﬂggLnglgiT;Eﬂggéﬁlo of the frane 2 of FlgFrﬁzgsH =
After the Sw ss has been | ocated on - P atngﬂEﬁ%EE__nﬂ
waf e”J'ﬂ' wn and adhegibve stripslup—thRe—trane 2 is placed
on t 1 E@'Im ’m” 6 over and spaced above the Swiss Cross. Referring

ﬁig&re"S st he blocgﬁggﬂgﬁgfe age%t g 9 sldde ey dlYi EQrm slots

such as slot 84 (see Figur corner nenbers of the

frame -and ggﬂgﬁggnpress and accurately position the frane 2 relative
to the Sw 15 "Cross. The non-adhesive tape is then renoved fromthe
adhesive strips and the frame is pressed down onto the adhesi ve
strips. The ends of the Swiss Cross are then fol ded up around the

sides of the frame 2 sg_thathd Rethod according to claim. 3 further
comprising the steps of |
5 further expanding the flexible sheet after
breaking of the object into pieces to increase the

physical separation of the pieces.

5. The method according to claim 4 wherein
said film is heated prior to the step of

10 further expanding the film.

6. The method according to claim 3 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.

7. 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 expandable frame with and

pFessing it against the Swiss Cross,

securing the Swiss Cross to the frame,

This Sheet Has Been Rep

i



adhesi ve  strips contact the side nenbers of the frame 20 along the
bottom sides and a little of their tops so that the Swss Cross is
now secur.ed to the frame 2. The bl ocks 60 are caused to
slide by a sinple eccentric nechani smon t he=hette e qrat form

46.____ Referring—to Figure 6 a circul ar pl ate |[6§Hi

secured t of the platform46. A ha : djt

the TMEITH E iﬂ{ie it. Four arns 68, 70, -‘ 73 are secured at
piv 82 to 20 12
plate 66 and lie al ong 45[ geklyaltlengd eebahit¥ect ont HhSBEH® to platform
46. The arns 68, 70, 72 and 73 have studs that extend each through a

different <gfarRf tieepgage,the bl ocks 60. Upon rotation of the handle
69 in the 5 clockw se direction, the arms all assume the posi ti on of

remove the frame from the board,

place on and adhere a 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 wafer.

- 8. The method aécording to claim 7 further
10 comprising the step of
further expanding the frame film diced
wafer assembly to increase separation of the diced
elements.
9. A support for a body to have an operation
15 performed thereon comprising
a first member for holding a body to be
operated upon,
) a support member having a fixture 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.

This Sheet Has Been Rep

m 13




t he dashed |ine position of arm 72, pulling the bl ocks along their
respective slots and i nto engagenent with their respective corner

menbers—to conpress the frane. Referring _again_ta gorg 5,

t he with the Swiss Cross 26 applied 5
fil |!l][lnu | !(I:‘fixture 48 by rotating handl e |f
coun S n the assenbly 2 and 26 are

non- adhesi ve tape covering the wafer 5; adhesive side of the Swiss Cross
is a) renoved entirely; 15 or b) the center portion is only renoved; or

c) only the out gp  por4 i ' e i MPSE~ O t bth@ fnon-
adhesi ve cover is-reaned.AA?gg 2¥£6%P¥§P%%%€n%%dé%§thgé e scri be grids
(not illustpatedkigige parallel to sides of frame 2 and adhered to the
center of the"Swiss Cross in a 20 fashion which avoids air entrapnent
~between the film and Magaets Ther ap6eabhgds 1 ME 12stSnienbe@ dss 26 and
waf er 64 are now placed in the scoring and breaki ng nachi ne of
t he af oresghtldp&tietdurdpl i cati on nodified only as necessary to support
the frame 2. 25 Referring now specifically to Figures 7 -and 8
of the acconpanying draw ngs, the scribing and breaking

5 11. A support according to claim § further

comprising

a ball and detent structure for holding

said first member in said fixture.

12. Apparatus for providing separation between
16 a plurality of thin members that have been separated from
one another, comprising
a symmetrically telescopic 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 thé four
20 side members of the compressed frame. *4-—-———_“_~_______
This Sheet Has Bee

VTN



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

13 Illustrated (to extent necessary to understand the pr esent

i nvention) as nodified hereby. The machi ne 89 has an index
slide 90 for I ndexing the frame 2/film 26/ wafer 64 assenbly fromleft
5 toright as viewed in Figure 8. A blzxk 92 is secured by

conventional neans, preferably screws, to the slide 90 and a plate 94
formng a part of a U shaped nenber 96 is cantil evered therefrom
Referring now to Figure 9, a body 98 is secured 10 to the U shaped nenber
96 and has magnets 100 and 102 fARBTRAGT h surface 104 at the back of a
sl ot 105 defi ned in the face of the nenber 98 facing the scribing and

br eaki ng el eme RPARATURe AR RETHOR FORhOIRAYGe SEMEEONDUCTOR WAFERS

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) in its 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 adjacent chips. The sticky
material on the film may be rendered less sticky after
formation of the chips by exposure to ultraviolet energy or

the like.

Fig. 10



enpl.oyed'to hold the frame 2 during the dicing operation.
pins 106 stick out fromthe surface 104 to

dowel

posi tironi'ng of the frame 2 in the recess

fromthe body 98,
causes a leg 112
frame 20

there is

provi ded a | ever

106.

15 Studs or
permt proper

To renpve the frane 2

_ 110 whi ch when rotated
of the lever to progﬁyde fromthe wall and push the

2 off of the nagnets and cause it to be rel eased.

The body 98 has a bot {.omt-p=114 €3t et -at_thaq t he upper
surface of the sl Oty pr ovede 2t 5y r'ame 2.
It should be noted tHdt the U shapéd nenbq as 25 two |egs; og%i/one of
whi ch, leg. 118, i inuystrated. The | egs of the U shape er 96
extend und _jgyé r gt 2 to a point beyond the scribing fifd breaking
regi on of H 14 e machi ne
with the frane suppoﬁﬁad qt the ends of the
| 6
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arns by thin bl ocks such as bl ock 120.

conpl eted al ong,
t he frame hol der

the x axis so that the individua
separated by the stretch provided along 2/5
Swiss Cross and frane 2.

10 Figure 10.

illustrated in
havi ng four identi

to its adjacent edgeof the platform

The fixtures 126

In 15 practice a
124, the franme/fi

each one of its si
now r ot at ed

adj acent edges, t
on whi ch the chi ps

for

i nst.ance

the x axis,

When slicing is

the frame is renoved from

5 and rotated 90. Slicing may .again be perforned al ong
and have been

Th

chi ps are now forned

bot h axes of the wafer by the
A frane expansion device 122 is
gevi ce_conprises a square platform 124

cal transl atable _Z!?ﬁ 126 each arranged parall el
and having-an upstanding |ip 128.
: slidable each in a dif%@rentﬁﬁh " 3l ot §4130.
of tNsc 132 is placed in the, CEnt e6dDf pl at f or m
W ‘ senbly 1's placed fgfmwth
de P B OE ST e 34 {Lever 134 is
nd t CThe JEJDErs 126 1 rd hEeir 20
e hg rred'%@ t he hot di o 'the film
b ar g < E;hpns the 4o 2 K:::::B




filmallowng it to expand in the x and y directions. Thus the chips

are separated from one anot her sufficiently to allow themto be
renoved fromthe film 25 w thout damagi ng adj acent chips.

The novenent of the fixtures 126 may be by the ~eccentric illustrated
in Figure 6 or by the eccentric 3/5

15 illustrated in Figure 11. In Figure 11 slots 131 are curved

aek Ot JeQn rotati on of

and have bolts 136, with onpe ;
'lﬁaqed LA80 t he

the handl e as indicated, t
underside of fixtures 126

platformand the film ' : ‘ grring now to
Figure 12 of ; any | ) 98 |is nodified as
illustrated PKWif?% | gure : i fopdnets tg hold the frane

2,
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10 .a ball and detent arrangenent is used. Specifically, the body 98

has been nodified as body 98 to provide a spring bi ased ball 138 in
the .two sides of the recess 106. The frame corner menbers 10 and 16
have recesses formed in their sides, only one being illustrated by
nunber 140. 15 Thus the frame may be snapped into place and held
rigidly. The met hod of the'present invention is as
fol | ows: Place tape film26 in filnlapplication 20
fixture 44, and renove ﬁQSesive covers on ?2935§}- Sw ss Cross. The
waf er adhesi on sidggw t ? pfptective \ s facing down.
2) Place frame 2 _expangle /) he fixture 44 expanded 25
3) Pul | &'6%@) SR-FaeEaTTafe—2: %) Pustr—yairg 2
into contact ' e I des
offrm¢ 2. §§§ o7 -4 ns” 120

+~-92

/,90

106 105
=

e

-

Fig9 98

114

112 _. 140 )ﬁ/ 4
<%lK) . | 138 j

100
~104

~06 !




16 . . 5) Counter-rotate lever 69 to place the film under

X-y tension. 6) Renove frame 2 and film26 fromfixture
44, 5 - : 7) Renove center where wafer is to be placed from
cover lamnate on film26 or renove entire | am nate cover from
adhesive on film 26. Adhesive that holds g5 wafer is applied to the
entire tape surface so one can strip off all or just a circle where
wafer is to be A0 pla . — H 1 B)Allgnzattern 22
parallel to filr }lca—tffonlSOxr’u e 44 aid Qut Eiir uit side
down, in cgvit m 5

to film 15 appliji ca é’n}“fﬁt—ﬂre 44 and_put fer

cavity 64. C 20




*CONPr essi ng. 10) Using a cotton tipped applicator.
simlar, iron film26 onto back of wafer, taking car apaef N ¢

bet ween back of wafer and tape. 11)

and film26 from filmapplication fixture 44,

remai nder of cover lamnate away if 25 not already

17 13) The tape 26, wafer and frane ‘
for ‘installation in scribe/break machi ne and orie
mechani sm of the machi ne. 14) After s

insert frame 5 2, film26, wafer asseébly i n the expansion flxture 122

to expand {11 mand HWE SRACELYNEoCHEET1 ALk QRN spacing

between the diced chips to permit the dice to be removed

by the pick and place technique.
In accordance with a first aspect of the present

invention, there is provided a

method of preparing a wafer for and dicing

a wafer comprising the steps of

~ securing a flexible sheet with an adhesive

sﬁrface on a compressed rectangular frame that can be
expanded along x and y coordinates,

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
scribing and breaking said object, and

breaking the object into small uniform

N pieces.

In accordance with a second aspect of the present

invention, there is provided 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,

c.\ Foerz\—2
jo\a\ o=



=ot her. . : 15) The chips may now be r the film
10 16) As an added step the expanded P Atgbﬂ%ﬂ1SHEEE di ced
waf er nmay be exposed to ultraviolet light to ure the prast bef ore
removing the chips fromthe film g@g gbqve

di scl osure, - many ot her features, nDdifications and ﬁg mgntfs wi | |
becone 15 apparent to the skilled agki san. Su fFeatur-es;

nodi fications and i nprovenents are, therefore, c nS|dered to e a part
of this invention, the scope of which is to be determnedb he
foll owi ng cl ai ns. aligning an expandable frame 14 tIClaANAVE:

1. A nmethod of preparing a wafer for and dicing a wafer conprising the
steps of pressing it against the Swiss Cross,

securing the Swiss Cross to the frame,

.actuate an eccentric on the board to
expand the frame,

remove the frame from the board,

place on and adhere a wafer to be diced to

5 the Swiss Cross,

place the frame film wafer assembly in a

scrive and dice machine,

scribe and dice the wafer.

BRIEF DESCRIPTION OF THE PRESENT INVENTION

5 To accomplish bilateral expansion, a square
frame is created, which is used to hold tape shaped like
a Swiss Cross. In the zlternaztive the ffame mzy be in
the shape of a Swiss Cross. The frame is constructed
- with hollow sqguare tubing on all sides of the square with

~ 10 r le corner rods/tubes inside adjzcent side tubes

ht an

l_‘.
\Q
[Ts]

les

A

‘in e t opic fashion. In the center o0of each side tube

0

ricelly expanding s»ring arrangement which

cr

is & symu

)

e

pushes on and insures egqual rovement of the ends of the
corner pieces. The key word is symmetric movement of the

15 'spring system. When ths frame is éompressed and the
Swiss Cross tape is attached to the sides, it exerts,

upon release, a bilaterel tensile load on the tape that

attempts to expand the tape in a symmetrical fashion in



ssecuring a flexible sheet wth an adhesive surface on a conpressed

rectangul ar frame that can be expanded along x and-y.coordinates

securing an object to be diced into small uniforn1REP A€ Nﬂ%ﬁaSHEET

all owi ng the frane to expand, pl aci ng

for scribing and breaking said object and _ re
object into small uniform pieces. 2. {The F}@(‘Ng)o@ 23&
claim1, wherein the flexible sheet is.in the form &f._a_

a sticky substance fornmed on a first surface of said film and
adhesi ve di sposed in bands across the gnhds of the
on the side opposite the surface with the sticky substance.
The net hod according to claim2 wherein

ol d ng:to

both x and y directions independently. The. frame and

20 tape are held in a film application fixture which brings

the £film, frame and wafer together.

The tape and wafer are held in tensién by the

frame. The tape behaves elastically to the tensile

~ strain except in the area where the wafer is adhered.

25 this area, reinforcement by the wafer prevents. tape’

In

elongation. However, when the scribe/break operation

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



sai d sticky-.substance is curable to render it |ess sticky.

19 4. The nethod according to cl ai BT
conprising the steps of 5 further _ Gh&@ﬁﬂ%&ﬁi g i bl e
sheet after breaki ng of the object into pieces flo}increase the
physi cal separation of the pieces. 18 3. ntpgpnﬁmmbd _
according to claim4 wherein saifd Ifilmis heated prior
to the step ofrafhs. further expanding the film 6. |The
met hod according to claim1 further conprising fthe steps of
rotating the frame about its center to align thewafer with the
scri bing and breaki ng nechani sm _

1. A method of preparing a wafer for and dicing

a wafer comprising the steps of |
securing a flexiblé sheet with an adhesive
surface on a compressed rectangular frame that can be
expanded along x and y coordinates,
. securiné an object to be diced into small
uniform pieces on said sheet,
allowing the frame to expand,

placing the frame on a machine for

‘scribing and breaking said object, and

breaking the object into small uniform

pieces.

2. The method according to claim 1, wherein the
flexible sheet is in the form of a Swiss Cross,

a sticky substance formed on a first surface of
said film, and

adhesive disposed in bands across the ends of the
arms of the Swiss Cross on the side opposite the surface

with the sticky substance.

3. The method according to claim 2 wherein

said sticky substance is curable to render it

* [+ L M. s *

less sticky.



15 :of t.he nmachi ne. 7. The net hod &EPMQEMENX SHEET

sem conduct or waf er conprising the steps of

pl acing-an elastic filmin the formof a Swi ss| 0 ossQ@pPRazitdard such
as to alkign it with studs on 20 the bgg - al}ghing
an expandable frame with and pressrng it agai ngt “tHheEe=SWISS CF 0SS

securing the Swiss Cross to the frane,

20
frane,
5
10
U
15
'\//
20

actuate an eccentric on the board to expand t he
4. The method according to claim.1l further

comprising the steps of
further expanding the flexible sheet after
breaking of the object into pieces to increase the

physical separation of the pieces.

5. The method according to claim 4 wherein
said film is heated prior to the step of

further expanding the film.

6. The method according to claim 1 further
comprising the steps of
rotating the frame about its center teo
align the wafer with the scribing and breaking mechanism

of the machine.

7. 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
the board,
aligning an expandable frame with and
pressing it against the Swiss Cross,

securing the Swiss Cross to the frame,

—_——
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remove the frame fromthe board, pl ace on and adhere a

wafer to be diced to 5 the Swiss Cross, - place the
frame fill mwafer assenbly in a scri be and di ce nachi ne,
scribe and dice the wafer. 8. p—Tre ding to
claim7 further 10 <conprising the step of RETLAd_ T urt her
expanding the franme filmdiced . wafer assenply to 1 ncrease eparati on
of the diced el elr.rent S. 10APR 20600 _

20

actuate an eccentric on the board to
expand the frame,
remove the frame from the board,
place on and adhere a wafer fo be diced to
5 the Swiss Cross,
L place the frame film wafer assembly in a
scripe and dice machine,

scribe and dice the wafer.

8. The method according to claim 7 further
10 comprising the step of
further expanding the frame film diced

wafer assembly to increase separation of the diced

_—
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