-1 - Title of the Invention Sem conductor device including sem conductor
menory el enment and nmethod for producing same 5 Field of the Invention This
invention relates to a sem conductor device including a sem conductor
menory el ement, such as DRAM (dynam c random access nenory) or a flash
menory, and a nethod for producing the sefi conductor device. 10 Description
of the Prior Art In the production of a sem conductor device, as is well

known anong peqphe %%ikh%dlh%%yﬁiéﬂt’ a plurality of rectangular regions
are defined by streets arranged in a 15 lattice pattern on the face of a

seni conduct or waf er ,Semidcordwein e otriietoriet Bpding | semi cpodedtoh RRICBf t he
pl ural reCta%%%%%%tr%%Hg%éthE%P%oﬁwﬁiéﬁﬁgiﬁg éa wafer is ground to
i cKness o t e

decrease the t he wat'er. “Then, wafer is cut along the
streets to separate the plural 20 rectangul ar regions individually, thereby
formng sem conduct evi.ces. .I.n_a node called dicing before grinding,

t he Wafer.gis%ﬂ'@lﬂlé 8 F eeF?V tléang the streets, but grooves of a

requi red depth are fTHiedinvertion wéeited ong & heentcerdsct@anddénire t he back

of the wafer i,s 25 ground to .bring the thickness of the wafer i gr eenent
Wi th the dept IGHUEHE o SRS CABICEY THEG SOt et s el
separat ed i ndi(\§yaiadliley ra@ IO AR s S MBEANHUEOra deMd e smerldY v ecerd 4 i mes,
sem conduct or devi ces have beconme 30 conpact and |ightweight. Thus, it is

of ten demandedath@d fiofe RIPBIGIEE BT tFRNIGHRBEHAICIHVIFRSH ce be rendered
100 pmoygless and, further, 50 gmor less. \Wen the back of the

sem conductor wafer is ground, a strained layer is generated in the back of
t he seni condudescrd@tiic® of rfdia Frior Art

In the production of a semiconductor device, as is
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 is
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



35 the grinding. Such a strained | ayer decreases the -2- transverse rupture
resi stance of the sem conductor device. |f the sem conductor device is
brought to such a small thickness, the above strained layer, if left
unchanged, would result in insufficient transverse rupture resistance 5 of
t he sem conduct or device. Hence, if thehi ckness of the sem conductor
device is to be rendered that thin, it 1is usual practice to apply polishing

or etching tofdiesvf Seinchipagke of & NeL $88E CORILEE OE eMREBRIuEDBE €RYvEEEDVI NG
the strained | ayer, before separating the sem conductor 10 wafer jnto

i ndi vi dual r ekt dritfil emiegndastoBydebiaei hg, brengessioefychow EFahsverse
rupture esi stancendls ! hene S FONGUEL o dOYLGEL | S18Vobdedunchiflhed, by the

inventors havé shown thaf Tn the ‘case of a sem conductor device including a
menory el emerwouldsresicht asn DRAMBfiai¢hbshraraveysei fupharet rafhedanager is

renmoved by pol i shing : i f . L he q§gf f i 'cggﬂgﬁ%o waf er
is gr ound?é th(geff%é;t?%ﬁ]l%ﬁ%gg%gnégglégr enen celo’s 1 e'?celﬁggrﬂa]t ed. ecgfr eason
is not entiretlye csemiconbuttdhedenveat bsstpresunentbaedupbatr ehbual 16f the

20 strained | ayer etterin ink effect.ascribed to, the strajped |ayer
' ol | i nat e S wi st T PEEHTY TRnteS imhrt rBehSchenSat RRav P nERE s e
returned to tdeouneilghbrrbpothef sthecbagecobrt hersem ensdubtoremafréng 25

Summary of the Invention It is a first object of the present invention,
@ei? chg

therefore, totRfpfbvellae ¥ehduBe 6P BeSPRRTRRENEAFRE §SMAERD Pénent,

thereby nmparfingr suhibCciLBivi GBRSVEESLanFUPLYl @ch€ShEl aNge ¥ tHOUhg) nduci ng
the deterioration of a_30 nenory function even if the thickness of the
sem conduct oreXg@eF el ¥ SO¥f FERBAVEYSSnHIPLUre resas§aB6RICELEBBt of the

present inveniien-tQ4uPEOVi deva-pet hodyEogeRroduci ng a sem conductor device

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, if the strained layer 1is
removed by polishing or etching after the back of the
semiconductor wafer is ground, the function of the memory
element is 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 is 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 if 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



including a menory el enment, the sem conductor device 35 having sufficient
transverse rupture resistance without 3 inducing the deterioration of a
menory function even if the thickness of the sem conductor device is
sufficiently small. The inventors diligently conducted studies and 5
experinments, and have found that if a straikned |ayer considerably thinner
than a conventional strained |ayer is intentionally rendered present in the

back of a seniconduct devi ce,. suff.icient transver rypt ur resisstance
can be inparté& CﬁﬁgugkﬁeggFﬁgﬁgfﬁ5ﬁ°8fO&h@ Tﬁmpﬁﬁbﬁﬁ'ﬁ%gf a%ﬁgﬁbﬁfs

el ement. That the, tadcahdissg otfo thef isesii casypiaett caf didve qer eserstu f fiirmiemttilgn,
there is provig%ﬂ as a sem conductor device including a sem conductor
menory el ement ilch attains the above-mentioned first obj ect, a

sem conduct or devi certld dredrith Y @i BRFRICONE USd rdu dBST ¥t @l Bf@dnd wherei n a
strained | ayer having a thickness of 0.20 mor |ess has k£ been forned on the

back of the sEFPEFAHGELSr @8F beveTHOU tbidsd for e adtesd néy 9 ayer is

preferably 08asmd@kaBRRe thike 3 HAAPG |Refer¥ifiNabipr e desyer?Qs
generated by grinding thé back of the sem conductor device by a grinding

menber for med 1byebéidnag 1o aeoee st asiasentyrda MdhendAdtg of grain size of 4 m
25 i nvent | on, SERer B s i e R T S e & e conduct or
devi ce whi ch atisdisfrenicee calpovne- menyta rorestl widdwortd detfjescitorad et fedd dher
D1 ural i 1yt ot SHEELANYuLer o SO &G TR ned on the Tage of the 50 wafer by
streets arranged in Ehdfatisceapadttéing and afisetm zopdoctof teavryeedrbEent
I's disposed i@ﬁ%@%%fgﬁ}'giere 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 pum 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 invention, 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



rectangul ar regions, along the streets to separate the rectangular regions
i'ndividually, thereby forming a plurality of sem conductor devices, the
met hod further 35 conprising formng a strained | ayer having a thickness of
- 4 0.20 mor less on the back of the wafer before dividing the wafer
along the streets. The thickness of the styained |ayer is preferably 0.05
pmor nore. It is preferred to formthe strained 5 | ayer by grinding t he

B o e SETREORUEECLoual 8 DXeoa0K! B 0B RabeL LargRd By basdln

di anond abrasive grains grarn-si
material. Brfbe E@ﬁ@rlpibbg éhetﬁérEﬁéﬁnngs 10 FIG 1 is a perspective view

showi ng a typical fer. ried %Qggﬂg of a
manuf act uri ng net hog%%ccor qgr?g%ts\g%tfﬁ s resen(?JhlegivgLn%‘/lf g—{] is F app |ar£§‘r&/t FIG 2
is a schematio. vBemmsbﬁmmagea sr@tﬁs|p¢@¢¢ﬁ$bdlﬁotﬁ@r®atkeoétr@Enmafer is
round in the refe red .e nt . of nufacturl f

gresent |nveﬁ$¥8ﬁ ﬁl%flg }gg 8rPF§F ggcggSngﬁm§F gﬁgﬁ%ngggg p% f&rred
enbodi ment of gaisebhhgomdnbter fdemedebgcbonding d2@mbadt herpsésenyriadwent i on.
Det ail ed Description of the Preferred Enbodinents FIG 1 shows a wafer to
which a pref ePPEdNIeAbBERFBNEIBE afmdnUlactulra§ R¥t RoBORELBAUMAGSES2the 25
present invention is applied. A wafer, entirely indicated at a nunmeral 2,

is formed of silicon, and is circular _except an orientation flat 4. On the
face 6 of theBﬁéﬁérDeécréPEP@Papit?héfDFéUﬂ&ﬁ@ular regions 10 are defined by

streets § qrranged igr@ hatjtd ge p}&tstp?‘é&m% seLrgvpcg}MIgg 30|l enent
including a nenory elenent, such as DRAM or flash nenory, i's fornmed in each
of the rectangga@pleegﬁoﬁswgéer 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, is 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 is important to grind



Since such a wafer 2 per se is well known anong people skilled in the art,
its detailed explanation is omtted herein. 35 In the present invention, it
is inmportant to grind - S the back 12 of the wafer 2, thereby formng a
strained |ayer of a required thickness on the back of the wafer 2. FIG 2,
whi ch shows the manner of grinding the back 42 of the wafer 2, is referred
to for the purpose of explanation. 5 Before grinding the back 12 of the

wafer 2, a suthabbeckprotgetide gheet 24 kbepabiedotpihleaf ateabnell the
wafer 2. The_wafer 2, which has the suitable @rotectlve sheet 1%ﬁ€p%sted to
a

the face 6 thef¥8F, Of s@r ERABLERST RReGERRSSaRB CPRFabedkoRTatERUNR s 16.

The chuck neapsgl6z, Wih€bni 8ndfsr ehat adnaleubri k% ia8Rhakhaxbacextendicng
substantially vertically, has a substantially horizontal upper surface,
and many suct £tBA Wafes Enot SsKeWPr r&ce toorfiped the @Mﬁ?oﬁﬂnﬁﬁ)%ﬁﬂkéﬂﬁilcThe

waf er 2 i%sp'§€§9rg“g&ﬁﬁd%ﬂ§e£héukéé%e129EftEﬁecQH%%rWQQ“% 164 tandet he
suction holes are brought 15 into comunication wth a vacuum source (not
shown), wherebotenéivef ehegti d datitsr @etséedortoo thige figgmert Dfr fldse wifen ke
chuck neans 1 Lndikng. neans LS _C t .t he of the
wafer 2. The gPFﬁHg%égngéngﬁﬁgﬂ P%%IE%gs%giggségrggéFg%%éggfF?%%%té%a
rotating shaf pa2@edOtextiendifagesbshameod, | y sveehdealeldy fatedawper iapkier a

edge ortion_of the |ower surface of .the support disk 22, urality of
o ouat o gr i naPAGCREBEY & SRk TErRaA Uit hTHERGEPRh RReeRel B BORFRY bR
directiono | ngbeadeaf abbat pkur glenkieuate igr iekticndimeizebs tahtialdiyngl e
grinding 25 nenbgr extendi ng continuously .i.n % toroidal, formcan he fixed
to the supporVedrdika22y/| agr?néi G SeRE1BAdN DOTIEONRE WRPEX SUTTRESehuck
nmeans 16 is rghat RenyaBdcthen @bilRE NGHEIRSWAY ¥l FHoahRd ah thassame time.

The grinding nmenber 24 of the grinding neans_18 i s pressed

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 wvacuum 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. 1In grinding the back 12 of
the wafer 2, the chuck means 16 is rotated, and the
grinding means 18 i1s 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



30 agai nst the back 12 of the wafer 2, and the grinding nmeans 18 is noved
i'n a horizontal direction with respect to the chuck neans 16. Wen the back
12 of the wafer 2 is ground in this nmanner to decrease the thickness of the
wafer 2 to a required value, mcrocracks are formed in the back 12 of 35
the wafer 2 owing to the grinding, and suck #mcrocracks 6 constitute a
strained layer 26 (FIG 3) In FIG 3, the wafer 2 stripped of the

protective sheghst4thtemnui ksrbaced Gakeri bleustiated)i.n an wpeigb; skate, and
the strained I|ayer 26 constituted of the mcrocracks fornmed in the back 5

12 is indicat¥8tBy ér 8581RREENPAg R PNPERE Spi-éFEnENERTent 6/ O 5 fAffSor t ant

to form the gtgai Fﬂ@@!u%%&‘ﬁ&eaG Ha\élnngp%l%lﬂlt(:l&'&%%% t a%fd Qh%o s@Pa@hed €ss,
preferably 0.05 to 20 gm on the back th wafer 2. To formthe

strai ned Iayeﬂazsro%sG@ﬁSélﬁﬁM@édpy‘t Ibesmlcwwwa@h@e@meﬁ i§ the back
recormenda?l elzaggomg gataqt gg clrg ”h%.rt%hlﬁ erience, to use the grinding
ano

menber & ng gr ains having a grain size of 4 gmor
| ess by a suitabl e ti@ndlhaag pmseanfallrsmm,a itvits i frieer teord o formesin

bond. The thi ness t ,of the 15 i ned | ay constituyted t he
ni crocr acks c%ﬁebé rREREGr EBYS§ ihg tahghﬁgg% eps o h@ \%g)fél?n 2Tunder a
transm ssi on @bg@t,rpaerfle@émgor@e 05I Rt ot @ez@bgme @esehicbedcrnnenf the back 12

f th f 2 { h 20 d
Ohi ckresar Srubreg, 8 ouRg 18 OLEL Le. Bt RaLNeL e B o6 8P catghas m&éﬁ?”' e

sem condugg or sﬂ@\lllCQhQ@U{ﬁ@%%d oft i@ack commchelataet, arBdoaidimegitenshkl is
conpleted. To garate the wafer 2 along the streets 8, it suffices to cut

the wafer 2 aPBF‘f& fRESSt PERES 18TINE /o T@i Ce WIS %ﬁ&%n%?eﬁ@e séd |t

desired, priofctaedr bﬁ}dbﬁﬁd@hgt ke hRels 2aahst havivef & @Failnt disPessidle to
cut the wafer 2 along'the

pm 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 is 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



streets 8 to a predetermined depth fromthe face 6 of the wafer 2, thereby
formng 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

rectangul ar regions 10 can be separated dndividually. 35 - 7 - Exanple A
silicon wafer of a shape as shown in FIG 1 was rendered ready for use. The
di ameter of t r was 8 inches, and its thickness was 725 m On the
face of the égﬁﬁﬁgig 750 rectangul ar regions were defined. Each of the
rectangul ar regi onsAngasices 9rgemnpfand SDRE® Was sherimedn FACGeadhWsE t he

rectangul ar regi T. C f ch f ﬂwﬁ% i er as
shown in Fl Gﬁgh(?%lfe%e%%ae% eg?ﬁeugﬁick%lees\é@loﬁ%%e wa ggr}%%fél%gda{n?%; 10
grindi ng nmenberichieed awé fosnmediéknesdi aapnd2gr amns drr?vttrmg facqgraf lrthaé zehof
4 mor |ess bonded b vitrified bond.. Then,_th er. ut t he
Sireats 1o prantes ofsE e tbahuilar ot cdlchartr Srhahehs "Eathiadl 2, cat on
separat ed i ndiyteaadhyar Cbsgiyati gashirbdespacknpf ahBeDAhMSREE COBEREEOr

device by a transm ssign electron nmicroscope showed that a strai.ned |ayer
havi ng a t hi CKRESSChf b, 180 BECBaREUNPANTBORBET t LRI RACH &F GITLIR was

fornmed in theyabaek2 ofathgreenticonducherndevhgeshdie Lhapsger setpupture
resi stance of the sem conductor device was neasured. The 20 results are

shown in Tabl@éegregse thanthéckaepapeiir therwaifsradc&oof SPhemserd conduct or

device wag) NMegsihednBYmanbbal Lsbhapa¥ersentHPEvhR AELRBHACEMRE hei REvRhECI Ng
the sem conductor device on a cylindrical jig, and pressing a ball against

t he center ofat@eaSBnﬁtoaduﬁtérumevtcées25b§udedebynaeyiarmﬁhaﬂabonder of
DRAM was askegnL test {HeerMBHR ¥utugebhgneAE the ged egndygharedgvi ce. The

results
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



of the test are shown in Table 1. Conparative Exanple 1 30 A sem conduct or
devi ce was produced in the sane nmanner as in the above Exanple, except that
the grinding menber was forned from di anond grains having a grain size of
4 to 6 gm The back of the sem conductor device was observed by a

transm ssion el ectron mcroscope. It was 3pb found that a strained | ayer
havi ng a thickness of nearly - 8 0.50 to 1.00 mand constituted of

m crocracks V6¥56<H5W%todrhﬁf@h@a&§%géi£@€eéea%¢89995&95c9§v&§§-fJPﬁed

transverse rupture resistance of the sem conductor device was neasured.
The results aFe GHowrsh Thptke 15eTLEeRERABPE, A8V 4C Fran UfhR tFEHS BT ITRAM was

asked to testyidia sy s{MICLion Ghe ! enseshagoayet geydeyiges The results

of the test are shown In Ta Conpar ative Exanpl e A sem conduct or
devi ce was prAmeced n (The s@lltmmre doum Coffrrla ive Exaplegmpreexcept

that after the f r e Kk fer was

pol i shed %vefiémgﬂgéiﬁégégﬁfgﬁlg%mﬁﬁafghggggduég B?gg t§%|#§ﬁ?%g tool sold
by DI SCO CORFfumnniiesn tdie thedeemaoendtcidr” ORY1EEL| SHie MWranltdheobadke of t he
sem conduct or_devi ce s obseryed. by. a transm ssion el ectron m croscope, it
was found thaish %rt‘?a%’,\ﬁ%"&nlja?lei(gg%x%s antially did not exist in the back of
the sem conductor device. The transverse rupture resistance of the

sem conduct or_devi ce was 20 neasured. The results are shown in Table 1.
Furt her nor e, WC : 2was asked to test the menmory function of
the sem ggnductor dgviefichhautcesw bevalet ha st pocicRd showhd Batbl e 1. 25
Tabl e 1 Thickness of Transverse Decline in _strained rupture nenory
manner as in Comparative Example 1, except that after” the
back of the wafer was ground, the back of the wafer was
polished over a thickness of 1.20 um 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
0of 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




| ayer (m) resistance (MPa) function Exanple 0.15-0.19 910 No Conparative
0.50-1.00 620 No Exanple 1 Conparative Zero 920 Yes Exanple 2 9 - Wat we
claimis: 1. A sem conductor device including: a sem conductor nenory

el ement; and a strained |ayer having a thickness of fromO0.15 pmto 0.19 pm
on a back of the seniconductor device, *wherein the strained layer is
constituted by mcrocracks, wherein the strained |ayer is generated by

grindi ng Vsﬁlaet Qvaetclgl%l{rmf ace of the sem conductor device with a grinding

menber, wherein the sSem conductor device has a transverse rupture
resi stance provided by the strained | ayer, and wherein the transverse

rupture resistance is 910 MPa. 2. The sem conductor device including a
sem conductor e OECETERE SEXOFRI AECt6ItIAi m 1, wherein the grinding

menber is fornmed v ibepding i AERRD abl asiye€; A ns having a grain size of
4 umor |ess by a bonding material, thereby generating said strained |ayer
havi ng a t hi ckrfess refi nfedoday@riBapime oa 0t nocmeon ahef trackd -ofS tive to
Senicondqugﬁ)qﬁYQQFa back of the semiconductor device,
wherein the strained layer is constituted by
microcracks,
wherein the strained layer is generated by grinding
the back surface of the semiconductor device with a
grinding member,
wherein the semiconductor device has a transverse

rupture resistance provided by the strained layer, and

wherein the transverse rupture resistance is 910 MPa.

2. The semiconductor device including a semiconductor
memory element according to claim 1, wherein the grinding
member is formed by bonding diamond abrasive grains having
a grain size of 4 ym or less by a bonding material, thereby
generating said strained layer having a thickness of from

0.15 pym to 0.19 pum on the back of the semiconductor device.





