-1 Title of the Invention Sem conductor device including sem conduct or
menory el enment and nethod for producing same 5 Field of the Invention This
invention relates to a sem conductor device including a sem conductor
menory el enment, such as DRAM (dynam c random access nenory) or a flash
menory, and a nethod for producing the sem conductor device. 10 Description
of the Prior Art In the production of a 3eni conductor device, as is well
known anong people skilled in the art, a plurality of rectangular regions
are defi ned Thy Ist rofetthearimaregediom a 15 lattice pattern on the face of a

sem conduct or vaf er,, and, ;8 e sopduct of el enent Lo, di sRosed. i pgach of the
plural rectangul ar ‘regions. %ﬁen, the back"or"?hd“harer-is groun o]
decrease t heltdrncaknessl afe tthrel wadrerorddhern,ng leamenaf er is cut al ong the
streets to separate the plural 20 rectangul ar regions individually, thereby
formng sem conductor devices. In a node called dicing before grinding,

t he wafep | Firld edmilret dnwetitticl ong the streets, but grooves of a
required depth are formed in_the fer along the,street and _t hen the back
of the wafer is ZST%ﬁ%uH%V?%tb??nﬁgﬁﬂEefh %k%e%%mb?o?ﬁ céﬁ?e €YhtD agreenent
with the deptdviefdiide Oraomesoner@byndiier ¥ eCT el arsudiegi HITRA e
separated individually to produce sem conductor devices. In recent tines,
seni conduct o FEH e S AHRM RIS BINQUOMp R Aandl 3y MR gt .2ThuE, it Qs

often denaangjknpqogfg%ggﬁ@ﬁﬂfqgéﬁséﬂgbgﬁﬁﬂggﬂ9wgggcgpvice be rendered
100 n1gg | ess and, further, 50 pmor |ess. Wen the back of
Description of the Prior Art
In the production of a semiconductor device, as 1is

well known among people skilled in the art, a plurality of
rectangular regions are defined by streets arranged in a

15 lattice pattern on the face of a semiconductor wafer, and
a semiconductor element is disposed in each of the plural
rectangular regions. Then, the back of the wafer 1is
ground to decrease the thickness of the water. Then, the
wafer is cut along the streets to separate the plural

20 rectangular regions individually, thereby forming
semiconductor devices. In a mode called dicing before
grinding, the wafer is not completely cut along the
streets, but grooves of a required depth are formed in the
wafer along the streets, and then the back of the wafer is

25 ground to bring the thickness of the wafer into agreement
with the depth of the grooves, whereby the rectangular
regions are separated individually to produce
semiconductor devices.

In recent times, semiconductor devices have become

30 compact and lightweight. Thus, it is often demanded that
the thickness of the semiconductor device be rendered 100
um or less and, further, 50 um or less. When the back of
the semiconductor wafer is ground, a strained layer is
generated in the back of the semiconductor device owing to

35 the grinding. Such a strained layer decreases the



the sem conductor wafer is ground, a strained layer is generated in the
back of the sem conductor device owng tc 35 the grinding. Such a strained
| ayer decreases the - 2 transverse rupture resistance of the sem conduct or
device. |If the sem conductor device is brought to such a small thickness,
t he above strained layer, if left unchanged, would result in insufficient
transverse rupture resistance 5 of the-sé@ntconductor device. Hence, if the
t hi ckness of the sem conductor device is to be rendered that thin, it is
usual pracﬂuﬂamayenﬁﬁ)anﬁunﬁﬂngpiﬁt&nq&ﬂq@]tHEti&mi@pmmmmt¢mudewﬁcehe

sem conduct wafery .t re&hyC Ssmoylng.  td dﬁ‘l ayeln ge&%@ Separating
the sem con uct or f§ o individua rec regi ons y so doi ng,
excessively tlmwmreaamsveﬂsae arhscptejrsatraameﬁ alncye= 10f thlelefstenmm:@mm@,r devi ce
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sem conduct or” device 1 ncI uding a menory frehts - > 15 Su or a flash

menory, bf tdfe tdte aaemd:draymtms dewmd Blyenpxel i gifi rtgleortreicddmeasgs aft er the
back of the _.sem conductor wa round,. the funct of t.he menpry
elenent is deteris &Jaﬁoéb&uclthoer rcgea Jo%e gjs S not hé%t"f(?reckl ﬁlienr;‘at Hut™t he"
inventors prigsummdhairagoicd efmvabp bf ddiel 0 1sd ra n@tdckhay@rto atlgettering
sink effect ascri dtoét%p strai ned ate with the result
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first object of the resent invention, therefore, to i@,rove a .
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of a semiconductor device 1s avoided.
Studies by the inventors have shown that in the

case of a semiconductor device including a memory element,

15 such as DRAM or a flash memory, i1f the strained layer 1is
removed by polishing or etching after the back of the
semiconductor wafer is ground, the function of the memory
element 1s deteriorated. The reason is not entirely clear,
but the inventors presume that upon removal of the

20 strained layer, a gettering sink effect ascribed to the
strained layer i1s eliminated, with the result that
impurities, such as heavy metals, are returned to the

neighborhood of the face of the semiconductor wafer.

25 Summary of the Invention
It is a first object of the present invention,
therefore, to improve a semiconductor device including a
memory element, thereby imparting sufficient transverse
rupture resistance without inducing the deterioration of a
30 memory function even i1f the thickness of the semiconductor
device is sufficiently small.
It is a second object of the present invention to
provide a method for producing a semiconductor device
including a memory element, the semiconductor device

35 having sufficient transverse rupture resistance without



30 nenory function even if the thickness of the sem conductor device is
sufficiently small. It is a second object of the present invention to
provi de a nmethod for producing a sem conductor device including a nenory

el enent, the sem conductor device 35 having sufficient transverse rupture
resistance without - 3 inducing the deterioration of a nmenory function even
if the thickness of the sem conductor -dévice is sufficiently snmall. The
inventors diligently conducted studies and 5 experinents, and have found
that if a stimduethd ayles deoeasiodeadbdy ¢hianmeemdhanfanconvendvenal £strai ned

laver s intentionally. rendered. Lesent dn-the bagk of,a osem conductor
devi ce, sufficCien fTansver se rup%ure FesisTance can %e i hparted w t hout
deteriorati asmaflthe 10 function of a nenory elenment. That is, according to

a first aspect of e present invention, there i rovi ded, as .a
seni conduct or devi&ge EHX?BSPHS glgéﬁFEBHHUEPBguﬁéﬁar§¥Bgéﬁ§nﬁnﬂhich att ai ns
the aboge- nexntéoneshts ) sdnObhges, fauseniconduct orsteyised 1bayael udi ng a
sem conduct or ne r% eie nt, wherein a strained | yer havi ng, a t hi ckness
of 0.20 pn1o?OW§i§? = yg@%ﬁ“?%? Ha%natﬁ%n%%%kl%?afhﬁ L2hedntt¥ebr tdevi ce.
The thicknessnént hens11@i hefldéayerprssonef efi abhy bOcRSom gr nore. The
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strained |ayer referabI% has been Zo,generated b %rinding t he back of the
sem conduct of SHEVFREIBYCa GFY haf ngSHerb %e?Brﬁﬁﬂnﬁ%e oRdt Hg-df @nond abr asi ve

grains havi nge&i gf @hde SkZ€ 8¢ fmproteliesstiyud Hondingrataberbsal théccording
to a second aspect of the present 25 invention, there is provided, as a
net hod £8r pfeuceiely af @ memory element.

That is, according to a first aspect of the present
invention, there is provided, as a semiconductor device
including a semiconductor memory element which attains the
above-mentioned first object, a semiconductor device

15 including a semiconductor memory element, wherein a
strained layer having a thickness of 0.20 um or less has
been formed on the back of the semiconductor device.

The thickness of the strained layer is preferably
0.05 um or more. The strained layer preferably has been

20 generated by grinding the back of the semiconductor device
by a grinding member formed by bonding diamond abrasive
grains having a grain size of 4 um or less by a bonding
material.

According to a second aspect of the present

25 1invention, there is provided, as a method for producing a
semiconductor device which attains the above-mentioned
second object, a method for producing a semiconductor
device, comprising dividing a wafer, in which a plurality
of rectangular regions are defined on the face of the

30 wafer by streets arranged in a lattice pattern, and a
semiconductor memory element is disposed in each of the
rectangular regions, along the streets to separate the
rectangular regions individually, thereby forming a
plurality of semiconductor devices, the method further

35 comprising forming a strained layer having a thickness of



sem conduct or device which attains the above-nentioned second object, a

met hod for producing a sem conductor device, conprising dividing a wafer,
in which a plurality of rectangular regions are defined on the face of the
30 wafer by streets arranged in a lattice pattern, and a sem conductor
menory el ement is disposed in each of the rectangular regions, along the
Streets to separate the rectangul ar regifons individually, thereby formng a
plurality of sem conductor devices, the nethod further 35 conprising formng

a strained |layss pbﬁvdﬂqgl@sé f’fbr@kﬂ@ésb&fk -oft the 20 PR O F 6888 @widenpack of
the wafer before Q%Vldl e mafer along the streets. The thickness of the

strained | ayet® i"EHieft % S nore. it is preferred to formthe

strained 5 | ayer thgrtﬁﬂtngebBeoba@heOEtkh@néﬁﬁﬂégﬁﬁUQEOpr%aEebbby a
grinding menber_formed by bondi ng di anond abrasive grains haV|ng a grain
size of 4 ~Ltn®r Hesyr BYLE bordi i mdtediaraied Bq doPesdis filitgingid t he

Drawi ngss10 Hlfer Ioby Sg@ai Relspech s Visa vk ey ShoMi snacédy@uedbr #xa8pleyos a
wafer to which a preferred enbodi nent of a nmanufacturing nmethod accordi ng

to the preseﬁlm%%trﬂ%b% IQERPT oY BPTsing | S1anakRedt #81VE W 3HBWI ng a
state in whi 4 he. backs of o the yalero 1 geoupd i mbhe: Rrefietseday
e manu (0]

enbodi nent o acturing net e present. invention. FIG 3 is
a partial sectional view showing a preferred enbodi nent of a sem conductor

devi ce accorglngr éggéf%é{@b@r@§egﬁel@yg@ihgg Detai |l ed Description of the
Preferred Enbodi nents shows a wafer"to which a preferred
10 FIG. 1 is a perspective view showing a typical

example of a wafer to which a preferred embodiment of a
manufacturing method according to the present invention is
applied.

FIG. 2 is a schematic view showing a state in which

15 the back of the wafer is ground in the preferred

embodiment of the manufacturing method of the present
invention.

FIG. 3 is a partial sectional view showing a
preferred embodiment of a semiconductor device according

20 to the present invention.

Detailed Description of the Preferred Embodiments
FIG. 1 shows a wafer to which a preferred
embodiment of a manufacturing method according to the
25 present invention is applied. A wafer, entirely indicated
at a numeral 2, is formed of silicon, and is circular
except an orientation flat 4. On the face 6 of the wafer
2, a plurality of rectangular regions 10 are defined by
streets 8 arranged in a lattice pattern. A semiconductor
30 element including a memory element, such as DRAM or flash
memory, 1is formed in each of the rectangular regions 10.
Since such a wafer 2 per se is well known among people
skilled in the art, its detailed explanation is omitted
herein.

35 In the present invention, it 1is important to grind



enbodi mrent of a manufacturing nethod according to the 25 present invention
is applied. A wafer, entirely indicated at a nuneral 2, is formed of
silicon, and is circular except an orientation flat 4. on the face 6 of the
wafer 2, a plurality of rectangular regions 10 are defined by streets 8
arranged in a lattice pattern. A sem conductor 30 el enment including a nenory
el ement, such as DR-AM or flash nenory, s forned in each of the
rectangul ar regions 10. Since such a wafer 2 per se is well known anong
peopl e skiltled back he2 arf théswdéeai2edtmapébmaf®nmihg mn$treﬂneﬁerein 35

In the prese nve t|o rrant fo t 3$2,0f the
waf er 2, the?é%@ fof é%ﬁs%?alkﬂng?%i%r a re%%%r%d ?ﬁ %ggs on the
back of the meter22. whf%KisEbwmhthh mhmMSrt@é @3ﬁm@xn@ftge|hdchglthefbaek 12

f the waf d Lo for .t f t
o1 nding Che Bt 597 of 1o TTBF 3% KOSOPTabRE DUFBLBEL Poc SeRAEoTs e

pasted ta theeface @rbﬁdim@ wat eba 2k 1Jh@fmaE@rw2femh2phah@sltﬁblsU|table
protective sheet 14, the face hereof , is render d facedown, and
Dl aced on 2 THTER MHEheSHEeE ThE' CRUBRSRBANSCTBHOWRFER FoCto trot APed Tabout
its central epdsverdengj nghsebshasttivél yuiveplécatbyechaseasrubstantially
hori zontal upper surface, _and nang suction holes (not shomné are formed in
this upper ReF Fedelo THeS wbR@R 9 F eﬁ?%@edl%nr?%ﬁeﬁﬁﬁeFa%%@? Be 2Bf the

chuck means d6,ca8adohhe swetkonehakessar erf Quaity kneddd o gorgRmdcatd on with
a vacuum source (not shown), whereby the wafer 2 is attracted onto the

upper s&pfac@o%@te@h@b%%hcktﬁegﬁgtiﬁ..ixgﬁlﬁﬁtﬁ@dhﬁan§u@8tﬁgtéah%éd to act
on the back J2refciheyehgs 2. sUB8t8ALDEINY ABADSoABal upper surface,

and many suction holes (not shown) are formed in this
upper surface. The wafer 2 is placed on the upper surface
of the chuck means 16, and the suction holes are brought

15 1into communication with a vacuum source (not shown),
whereby the wafer 2 is attracted onto the upper surface of
the chuck means 16. A grinding means 18 is caused to act
on the back 12 of the wafer 2. The grinding means 18
includes a support disk 22 fixed to a rotating shaft 20

20 extending substantially vertically. To a peripheral edge
portion of the lower surface of the support disk 22, a
plurality of arcuate grinding members 24 are fixed with
spacing in the circumferential direction. Instead of the
plural arcuate grinding members 24, a single grinding

25 member extending continuously in a toroidal form can be
fixed to the support disk 22. In grinding the back 12 of
the wafer 2, the chuck means 16 is rotated, and the
grinding means 18 is rotated at the same time. The
grinding member 24 of the grinding means 18 is pressed

30 against the back 12 of the wafer 2, and the grinding means
18 is moved in a horizontal direction with respect to the
chuck means 16. When the back 12 of the wafer 2 is ground
in this manner to decrease the thickness of the wafer 2 to
a required value, microcracks are formed in the back 12 of

35 the wafer 2 owing to the grinding, and such microcracks



i'ncludes a support disk 22 fixed to a rotating shaft 20 20 extendi ng
substantially vertically. To a peripheral edge portion of the |ower surface
of the support disk 22, a plurality of arcuate grinding nmenbers 24 are
fixed wwth spacing in the circunferential direction. Instead of the plural
arcuate grinding nenbers 24, a single grinding 25 nenber extending
continuously in a toroidal formcan be- fd xed to the support disk 22. In
grinding the back 12 of the wafer 2, the chuck nmeans 16 is rotated, and the
grindi ng nmeansndiBiiste of adtedh aied heagare2 €1 (BIG The) . grimdiTey rr?errbﬂre 24 of

the grindin ans, 18 is d. 30 agai nst. t he back f the ma er 2, and
t he grindingﬂ%g i%n%§gﬁg 5 F%eapﬁ%#?QBHY%JS%ﬁ?%cﬂg ﬁr%Ttﬁt? BCt to
the chuck neans ﬂfﬂuéﬂmﬁté@elmaak ﬂﬂrb@hth@tMﬁéﬁraﬁdlsh@rQUﬂﬂlne@ this
manner to decrease the thicknes t he waf er rqu;red val ue

m crocr acks YT of rePFH- L HEC D c%£15h%fm%%r?%ﬁaﬁﬁﬁe$b Y oS thack

grindi ngs angy si€himd CEDEed@CK$ crbss<€asthimge a strained Iayer 26 (FIG 3).
In FIG 3, the wafer str|g§ed of the . protective. sheet its face 6

14 fro
is illustrated in &R GpFi GhE P&ténvﬁﬁalPﬁe $Cr aPndBPOLEFR; 26 gbﬁ@tituted
of the m Cro@ﬂé‘cé‘@réﬂ‘ié@dlé;?e% hee bagki ny 12 tﬁlbﬁﬁé§§t‘é‘doPYOCé@Sﬁmh@IsCh' ng.

In the present invention iIs inportant to form the strained | ayer 26
havi ng a t hi bkeres re DT T DY dmPdrto| @s30 wreferabhy a0k 19 0L 20hem on the

back 12 of therewef er 12, sHaof GiHB e Stil ned,daysr 26 Qicisucha pedkedly 10
smal |l thickness, it is recomrendabl e, accordlng%to the inventors'

experi erde, %mﬁh%eth¥@$%ﬁ$%dlh@ HEnHeFopmendaP fed pycoHBAERAgtEi BRA®nd grains

having 2 of ysh2erOf Acodl Dinkesstbyndesthlablepbondi AgnpBtephal such as a
vitrified bond or a resin bond. The thickness t of theé
formed by bonding diamond grains having a grain size of 4

um or less by a suitable bonding material such as a
vitrified bond or a resin bond. The thickness t of the

15 strained layer 26 constituted of the microcracks can be
measured by observing the back 12 of the wafer 2 under a
transmission electron microscope.

In the above-described manner, the back 12 of the
wafer 2 1s ground to form the strained layer 26 of the

20 required thickness. Then, the wafer 2 is separated along
the streets 8, whereby a semiconductor device composed of
each of the rectangular regions 10 is completed. To
separate the wafer 2 along the streets 8, it suffices to
cut the wafer 2 along the streets 8 by a dicer well known

25 ©per se.

If desired, prior to grinding of the back 12 of the
wafer 2, it is possible to cut the wafer 2 along the
streets 8 to a predetermined depth from the face 6 of the
wafer 2, thereby forming grooves in the face 6 of the

30 wafer 2 along the streets 8, and then grind the back 12 of
the wafer 2, thereby decreasing the thickness of the wafer
2 to the depth of the grooves. By this procedure, the

rectangular regions 10 can be separated individually.

35



15 strained |layer 26 constituted of the m crocracks can be neasured by
observing the back 12 of the wafer 2 under a transm ssion electron

m croscope. I n the above-descri bed nmanner, the back 12 of the wafer 2 is
ground to formthe strained |layer 26 of the 20 required thickness. Then,
the wafer 2 is separated along the streets 8, whereby a sem conductor device
conposed of each of the rectangul ar regijons 10 is conpleted. To separate
the wafer 2 along the streets 8, it suffices to cut the wafer 2 along the
streets 8 byessambler well known 25 per se. If desired, prior to grinding of
t he back 12 of the maier 2, i% IS possible to cu% the.ma%&r 2_along the
streets 8 to a preQeterntABIVEEFENCFr BnPLARST 38 S8°8F the " “Raf ér "2 t her eby

form ng groovesddred he=dadgerdr ofisé he B2 whfele 2 ralongHhevstdreaiss & and
then grind the back 12 of the wafer 2, thereby decreasing the thickness of
the wafer 213¢hehe epth-of thhekyedoveas ByStils poddduriece i the

rectangular y£eions7d £adbHe §E£)§r§é%ﬂoﬂ1§d®¥h§u@éﬂ/ae§5 Each Bamie A
silicon wafer of a shape as.s%omm in FIG 1 was rendered ready for use. The
di aneter of I¢etapderapasegionpchessubpd Px& mhi ckn@sBRIWASWIZRSIQIMER t he

face of the ;5 u@feror 700 I LELROQY, BEr T £ 00Ss Wer@, defd ned s Eachh of the
rect angul ar regi ons neasured 5x8 nm and Mwas forned 1n each of the

rect angul ar Wa&gfons. WIhed baekd of N s@charneiad er skovwasigr biAd £nt@ nanner as
shown in Fi egréé)sed‘?}?ere‘?ﬁfcﬁﬁg?éhéfk&?gsw%%e{’hf vt eEg2,£0 10 m A 10
gri ndi ng menber” used was fOr e romdianond grarns having "a grain size of
4 mor [Réss Ppohmeinpynemyerriseddwppniiormed from diamond grains having
a grain size of 4 um or less bonded by a vitrified bond.
Then, the wafer was cut along the streets to produce a
semiconductor device comprising the rectangular region
separated individually. Observation of the back of the
15 semiconductor device by a transmission electron microscope
showed that a strained layer having a thickness of 0.15 to
0.19 um and constituted of microcracks was formed in the
back of the semiconductor device. The transverse rupture
resistance of the semiconductor device was measured. The
20 results are shown in Table 1. The transverse rupture
resistance of the semiconductor device was measured by a
ball transverse rupture method comprising placing the
semiconductor device on a cylindrical jig, and pressing a
ball against the center of the semiconductor device.
25 Furthermore, a manufacturer of DRAM was asked to test the
memory function of the semiconductor device. The results

of the test are shown in Table 1.

Comparative Example 1

30 A semiconductor device was produced in the same
manner as in the above Example, except that the grinding
member was formed from diamond grains having a grain size
of 4 to 6 um. The back of the semiconductor device was
observed by a transmission electron microscope. It was

35 found that a strained layer having a thickness of nearly



Then, the wafer was cut along the streets to produce a sem conductor device
conprising the rectangul ar region separated individually. Cbservation of

t he back of the 15 seniconductor device by a transm ssion el ectron

m croscope showed that a strained | ayer having a thickness of 0.15 to 0.19
m and constituted of mcrocracks was forned in the back of the

sem conduct or device. The transverse rupture resistance of the

sem conduct or device was neasured. The 20 results are shown in Table 1. The
transverse ru@ure Ir.esi gimared ojoﬂmm&af@uﬁ@‘ocﬁh@@m wes feased ed by a
bal| Lransvansedaiplng Jetdod corpd:sinn. ol adng.d he nser conduelar device
on a cylindrical jiqg, pressing a ai nst the center

sem conduct ampctemece:e%ﬂ%mddweﬁmtrlee saenmmnﬁcamerdmlmAMms asked to
test the nenor ction of t sem conduct ar |ce ults of t he
test are shw%ﬁe‘fg IT% r&&‘%g I’Satl\?eslg?éfl Iél% A semggoﬁ uct'of Sdevi ce
was Srodﬂce(’h lnrhrid't&cstamisf r ﬁmmdsﬂam %ﬂ&@bw&h@(ﬁnuh@ mexsept that ]'Ehe
grinding nenber was rom di nd grains ha rain si of 4to
2 i The. badt o AHe oo ey B devt 6 SR Copod e AR T S inahsel on

el ectron m afascepe dHowwasi B35rdwuadi fhat a strained Iayer havi ng a

t hi ckness of nearly - 8 0.50 to 1.00 pm and constituted of m crocracks was
formed in the back of the sem conductor device. The transverse rupture
resi stance ijontﬂpfastgm@oa}ggg@pé glevi ce was neasured. The results are shown

in Table 1. "FUrt hernore, a manuf acturer of DRAM was asked to test the
nmenory lfunction of Fﬁ’élg%ﬂii%}@ﬁﬁﬁcfiéf*’lﬂév?"éé PTRAUFEdULRStBE FRBS test are

shown in TaBlger GRIPAL atdnea Ex@M €Edample 1, except that after the

back of the wafer was ground, the back of the wafer was

polished over a thickness of 1.20 uym with the use of a
polishing tool sold by DISCO CORP. under the trade name of

15 “DRY POLISH”. When the back of the semiconductor device
was observed by a transmission electron microscope, it was
found that a strained layer substantially did not exist in
the back of the semiconductor device. The transverse
rupture resistance of the semiconductor device was

20 measured. The results are shown in Table 1. Furthermore,
a DRAM manufacturer was asked to test the memory function
of the semiconductor device. The results of the test are

shown in Table 1.

25 Table 1
Thickness of Transverse Decline in
strained rupture memory
layer (um) resistance (MPa) | function
Example 0.15-0.19 910 No
Comparative 0.50-1.00 620 No
Example 1
Comparative Zero 920 Yes
Example 2




10 A sem conductor device was produced in the sane manner as in Conparative
Exanpl e 1, except that after the back of the wafer was ground, the back of
the wafer was polished over a thickness of 1.20 pmwth the use of a
polishing tool sold by DI SCO CORP. under the trade nane of 15 "DRY POLI SH'.
When the back of the sem conductor device was observed by a transm ssion
el ectron mcroscope, it was found that @ strained | ayer substantially did
not exist in the back of the sem conductor device. The transverse rupture
resi stance dfhdthevesseriiaiondikct or devi ce was 20 neasured. The results are
shown in Table 1. Furthernore, a DRAM manufacturer was asked to test the
menory function of the sem conductor device. The results of the test are
shown in Tahle 1. R5sdmabtendudhoekdesscef Tnabsiengebeskmheonductor

strai nedrupturenenory | ayer resi stance. ( funct.i on

Bl 0. 15O N e A VE0! 50. 3L COesRO Banp e e &

Conpar at EveZe 092(bes &Xap @ g -0 1 M@h I Wd & MdSned o S85B&SONGHICT OF
device including a sem conductor  nenory el enment, wherein a strained | ayer
having a 5 tHEKREECYINERF i 6rC% ess has been formed on a back of the

sem conductor device. 2. The sem conductor device including a sem conductor

menory el ement according to claim1, wherein a_thickness 10 of the strained
| ayer is 0.5 m or Th®rg€miconductor device including a semiconductor

memory element according to claim 1, wherein a thickness

10 of the strained layer is 0.05 pum or more.

3. The semiconductor device including a semiconductor
memory element according to claim 1, wherein the strained
layer has been generated by grinding the back of the

15 semiconductor device by a grinding member formed by
bonding diamond abrasive grains having a grain size of 4

Uum or less by a bonding material.

4. A method for producing a semiconductor device,

20 comprising dividing a wafer, in which a plurality of
rectangular regions are defined on a face of the wafer by
streets arranged in a lattice pattern, and a semiconductor
memory element is disposed in each of the rectangular
regions, along the streets to separate the rectangular

25 regions individually, thereby forming a plurality of
semiconductor devices,

further comprising forming a strained layer having
a thickness of 0.20 pum or less on a back of the wafer
before dividing the wafer along the streets.

30
5. The method for producing a semiconductor device

according to claim 4, wherein the thickness of the

strained layer is 0.05 um or more.

35 6. The method for producing a semiconductor device



3. The sem conductor device including a sem conductor nenory el enent
according to claiml1l, wherein the strained |ayer has been generated by
grinding the back of the 15 sem conductor device by a grinding nenber forned
by bondi ng di anond abrasive grains having a grain size of 4 mor less by a
bonding material. 4. A nethod for producing a sem conductor device, 20
conprising dividing a wafer, in which a ppurality of rectangul ar regions
are defined on a face of the wafer by streets arranged in a lattice pattern,
and a semi foalditﬁiﬁl@lng nwnctyaﬁhempnfuhshéh;smﬁ;eﬂiémalgaﬁdsrrzxgin@ hene ect angul ar
regions, along the streets to separate the rectangul ar regi ons
individually?g%%%W% y{?%ﬁﬁimé %¥§?%+%$i?%ed?aC%e cE%%u%?%%C%%g?%E%F further
conpri sing fimnadb@ stgainetn aysiobavidtne@ b 6&NEsSy 0diOne@am or | ess on
a back of the wafer before dividing the wafer along the streets. 30 5. The
met hod for prlodasivg arsens cordied or dlevitesizecof di ngntor classnldy aherein
the thickness,of;they 8LFained layer is 0.05 pmor nore. 35 6. The nethod
for producing a sem conductor device - 10 according to claim4, further
conprising formng the strained |ayer by grinding rhe back of the

sem conductor wafer by a grinding nenber forned by bondi ng di anond

abrasive grains having a grain size of 4 ~Lmor less by a 5 bonding

mat eri al .



