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25 the semiconductor wafer is conpletely diced. Accordingly, in case

sem conductor wafers are chem cally etched and diced into individual

sem conduct or chips, there has been a denand that the dicing process should
be carried out to surely provide indivigual sem conductor chips of high
quality wi thout cracks and inner stresses, w thout extra cost required. 30
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DISCLOSURE OF INVENTION
To meet such demand, a method for dicing a semiconductor wafer having
regions sectioned by crosswise streets into individual semiconductor chips, each of the
regions having a circuit pattern formed therein, comprises at least the following steps




front surface; Fig.4 is a perspective view of a dicing cutter for use in
rennvrng a selected part of the tape nenber in the present invention; Fig.5
is a side view of the wafer with the tape nenber partly renoved along 15
the streets; Fig.6 is a perspective viewgof a wafer-and-franme conbination
with its masking tape menber grooved in a lattice pattern; Fig.7 is a
perspective view of a dry-etching apparatus for use in the etching and
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front surface o he sem conductor wafer Was seen from Figs.
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Figs.2 and 3 are transported icing a paratus 20 as shown in Fig.4 to

be sflbred i n aAsadeseiked above, the tape memBer is applied to the circuit face of the

semiconductor wafer, and it is subjected to the selective tape-removing step, whereby

the portions of the tape lying along the crosswise streets are cut and removed. The

semiconductor wafer thus partly uncovered is chemical-etched in the exposed

crosswise sfreets to be divided into individual semiconductor chips. The

20 semiconductor chips thus provided are free of cracks or any other defects, and high in

flexural strength.  Advantageously, the etching process needs neither photomasks nor

exposure equipment. In case semiconductor wafers have a thickness of 50 um or

less, they are most likely to cause cracks or inner-stress when being mechanically cut

into semiconductor chips. Even such thin semiconductor wafers can be hardly cracked

25 orinner-stressed when being chemically etched to divide into individual semiconductor
chips.

Usually in semiconductor factories, mechanical dicing apparatuses are
installed, and therefore, such existing equipment can be used in carrying out the dicing
method according to the present invention. No extra investment, therefore, is

30 required for the purpose.

Still advantageously, it does not take a long time to dice 50 or less micron-thick
wafers by chemical etching although the time involved for erosion significantly
increases for thicker wafers.

In case that semiconductor wafers have crosswise streets covered with a



The sem conductor wafer Wis transported one by one to a tentative
depository 23 by a taking-in and -out neans 22 and transported by a
transfer nmeans 24 while 15 being sucked thereto to a chuck table 25 to be
hel d thereon. Then, the chuck table 25 ig noved in the +X-direction) and

t he sem conductor wafers Wis put below an alignnent nmeans 26, which a
selected street is detected. Arotary blade 28 of a cutting neans 27 is put
in align 34 bARichh t ! fﬁdiﬁ’n topRark i
directi OWF?%WQ'%%%%%@%@% tgfg?mbfbthg ngggﬁ gr%t? I nfér(re]a_r ed 280 V‘r"&'ﬁ@
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moved 1 uPld & Py Bt eBh, ARTHHE MiBieds BE R seffiofiitor, ARrd, Hiereby
rotates phakingtrsiicresulssicatelespossth to cut the tape nenber 10 along the
straight line lying on the selected street. The rotary blade 28 is

precigely controlled in respect of the cut depth) thus not 25 cutting into
t he undergpyi e f Every time the cutting nmeans 27 is
driven théems rget-tlgtpygget@':& stanlcbgé_lsn the Y axial direction, the chuck
tabl e 25 is refiglaperspedtiveviewshawing mésking step in thiegpresent ineentiomyves 11

are nmade paral l&l ~t.0o each other .in the tape r. 10, lving on th axi al
Cireets. he ceiBPromATIPENEyIN S serRBRHiRe Wt haviid the Brdfempt
degrees, gppled keiteftbhesurfdcae same cutting process is repeated. The grooves
11 are nmade crosswi se in the tgﬁe menber 10 to be exactly in conformty

wi t h10he under INjg.3ds arside vieweofdhe saaskesk wales havingdbea dape memberapplied tedsi ve
tape-rer‘rl?r\é[@g ﬁ ). The crosswi se cutting of the nmasking tape nenber 10
need not Y é&‘%hotorrasks and exposure equi pnent 6 which are required
in conventi onalFig.4dda perspective viewataidicing cotterferase Inrenheving beselected part

t ape-reno in% SterEf if th rotarx blade 28 is not precisely controlled, it
may happdi thefape rembar i thepregenbigvenian;i nto the street of the

sem conduct or ri He . vi Viarep | }

somewhat 5 cr am'ﬁ %?é ?‘Hﬁe"r‘é\gﬁfggged. g‘tﬂtﬁ tpna%?gméé@ggtj g,hﬂﬁoﬁﬁ(g{?d glgﬁgbe
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o used as viel IFIGidbe PETRPEEEEVIEW of eh s pbaCRPRRISIHSIAF A1Sne Stohing
conpri ses;y : king-in and -out neans 31 for taking out selectively
uncovere nssgdrﬁw@g%%%?br wafers Wfromthe cassette 21 and for putting
chenBal | y- et Higd isna sectimahaiew sofwhen wafer daking-in ants-at; chamberand a
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dry-etching treatnent therein; and a gas supply 34 for feeding the
dr y- et chidry etching apRarat¥Sinber 33 with etching gas. 20 The wafer taking-in
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t he cassette 21.%Then, irs
chan8r Fsking chemically ei¢cHeddordice;he seni conductor wafer Wto be laid on a

hol der 36 in t anber. 32 as, shown in Fiag. 8. The wafer taking-in and,.-out
chanber 32 1's. 19811418a SirUAr SR RY. eLCHIGEINg3ne S Ruuc i ERr g tne
second Q%Peﬁem&?ré?ﬁb%dth%@eﬁ*émfﬁﬁ@ong ve to opening of the second gate
37 for nmoving fromthe chanber 32 to the chanber 33 and vice versa. As seen
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he Sers CBRRTMDERQR BARRVNGPBUT HHENVERTGRS Tare 40 Tor cool o
Refering to the accompanying drawings, one of best embodiments of the
present invention is described below. Referring to Fig.1, a semiconductor wafer W is
put on an adhesive tape T, which traverses the opening of a frame F.  Specifically, the




The gas supply 34 conprises a tank 41 for storing etching gas, a punp 42
for 7 directing the etching gas fromthe tank 41 to the dry-etching
treatment chanber 33, a coolant circulator 43 for supplying cooling water
to-the cooling neans 40, a suction punp g4 for applying negative pressure
to the holder 36) another suction punp 45 for sucking the etching gas from
the dry-etching treatnent chanmber 33, and a filter 46 for 5 neutralizing
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streets, as seen from Fig.5.

30 Then, the chuck table 25 is rotated 90 degrees, and thereafter, the same

cutting process is repeated. The grooves 11 are made crosswise in the tape member
10 to be exactly in conformity with the underlying crosswise streets of the
semiconductor wafer (selective tape-removing step). The crosswise cutting of the

masking tape member 10 need not use any photomasks and exposure equipment
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10 CLAIM5 1. A nethod for dicing a sem conductor wafer having regions
sectioned by crosswi se streets into individual sem conductor chips, each of
the regions having a 5 circuit pattern formed therein, conprising:. a
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10%& () se T# é—re%%eﬁ\/%gétg&fwﬁﬁ)ev\%%r portions of the tape remain unremoved, the
remaining portions of the tape serve as masking member on the semiconductor wafer
W in etching, whereby the streets of the semiconductor wafer W are chemically etched.
The exposed portions of the semiconductor wafer W are dry-etched, so that the
25 crosswise streets may erode to divide the wafer into the individual semiconductor chips,
as seen from Fig.10 (etching and dividing step).

The tape member 10 may be made either of an erosible material or a
non-erosible material. In case the tape member 10 is erosible, a thickness of the
erosible tape member is determined depending on a thickness of semiconductor wafer

30 to erode to be diced so that the tape member still remains on the semiconductor chips
C even after the semiconductor wafer is completely diced. In case the tape member
10 is of non-erosible material, its thickness can be determined irrespective of the
thickness of the semiconductor wafer.

After completing the etching and dividing step, the used etching gas is drawn
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All the semiconductor wafers W are treated as described above, and the diced

10 wafers are put in the cassette 21. Each diced semiconductor wafer sticks to the tape
member 10, retaining its shape as a whole disc.

Then, the tape member 10 is removed from the diced semiconductor wafer to
provide individual semiconductor chips C as seen from Fig.11.

Since the semiconductor chips are diced not by mechanical cutting with use of

15 rotary blade, but by chemical etching, the semiconductor chips thus provided have high
quality free of any defects such as cracks or inner stresses, which would be caused if
the semiconductor wafers were diced with a rotary blade. Such defects are most
likely to be caused for semiconductor wafers having a thickness of 50 um or less.
The dry-etching manner can be advantageously used in dicing such thin wafers.

20 As is well known, the time involved for dry-etching increases in proportion to
increase of the thickness of the semiconductor wafer to be treated. Consequentially, if
semiconductor wafers have a thickness of 50 um or less, the time involved for
dry-etching the semiconductor wafers is short enough to avoid any significant lowering
of manufacturing efficiency thereof. Even in this regard, the method according to the

25 present invention would be found invaluable.

In case a cover layer such as an alignment mark which cannot be removed by
the chemical etching is formed on the streets of a semiconductor wafer W, the rotary
blade 28 is controlled to cut deep enough to reach and remove the layer on the streets,
thereby pemmitting the semiconductor wafers to be completely etched to be diced.

30
INDUSTRIAL APPLICABILITY

As is described above, according to the method for dicing semiconductor
wafer of the present invention, the tape member is applied to the circuit face of the
semiconductor wafer, and it is subjected to the selective tape-removing step, whereby
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chips.

Usually in semiconductor factories, mechanical dicing apparatuses are
installed, and therefore, such existing equipment can be used in carrying out the dicing
method according to the present invention. No extra investment is required for the

15  purpose and accordingly it is economical.

Still advantageously, it does not take a long time to dice 50 or less micron-thick
wafers by chemical etching although the time involved for erosion significantly
increases for thicker wafers, and accordingly the productivity can be ensured.

As for conventional method including masking semiconductor wafers with a

20 photoresist coating, the photoresist coating is often formed unevenly in thickness all
over the surface of the wafer. Moreover, since the photoresist coating is difficult to be
formed thick enough to remain even after the semiconductor wafer is completely
eroded and diced, the photoresist coating is undesirably etched and removed before
the wafer is diced into individual semiconductor chips. In the method according to the

25 present invention, a tape member is used as a masking member, and is mechanically
cut at portions lying on the cross-wise streets of the wafer. Therefore, the masking
member can be thick enough to remain even after the chemical etching step, whereby
the problems mentioned above can effectively be solved, and the semiconductor
wafers can be diced without fail.

30
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e o AR 6 SRS SAISAARDE TR SBbihils b
<=>? @A\BClordsaviisdIsietIRtT ihdivitidal $émiconductor chips, each of the regions having a
5 circuit pattern formed therein, comprising:

a masking step of covering the semiconductor wafer with a tape member to
cover the circuit face of the semiconductor wafer on which the circuit pattems are
formed,;

a selective tape-removing step of mechanically cutting and removing

10 selectively crosswise portions of the tape member which are exactly aligned with the
underlying crosswise streets of the semiconductor wafer; and

an etching and dividing step of chemically etching the semiconductor wafer
having the crosswise streets uncovered, whereby the crosswise streets are permitted
to erode so that the semiconductor wafer is divided into individual semiconductor chips.

15
2 A dicing method according to claim 1, wherein the tape member has a
thickness determined in consideration of a depth of the semiconductor wafer to be
eroded and divided into individual chips in the etching and dividing step.

20 3. A dicing method according to claim 1 or 2, wherein if a cover layer which
cannot be removed by the chemical etching is formed on the crosswise street pattern,
the cover layer on the crosswise street pattem is removed by cutting in the selective
tape-removing step.

25 4 A dicing method according to claim 1, wherein the chemical etching in the
etching and dividing step is dry etching.



