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SEM CONDUCTOR DEVI CE AND MANUFACTURI NG METHOD OF THE
SAVE BACKGROUND OF THE | NVENTION Field of the

I nvention: The invention relates to a sem conduct or
devi ce and a manufacturing nethod thereof,
particularly, a back surface incident type

sem conduct or device having a light receiving el enent
10 and a nmanufacturing nethod thereof. Description of
the Related Art: A sem conductor device detecting
light comng froma main surface of a sem conduct or
die on the opposite side of a surface forned with a
l'i ght receiving el enent has been conventionally known
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sem conduct or devi ce, comng fromthe wn
178 i és foppad ona back surface of the sem:conductor die 210. Size ofa bottom of the opening

210H is almost the same as that of the region formed with the CCD 211, forming a thin film
portion 210T made of a thinned semiconductor die 210. The pad electrode 213 is electrically
connected to an external connection electrode 217 formed on a supporting body 215 through a
conductive bump 216. A space between the pad electrode 213 and the supporting body 215 is
filled with resin 214, | |

The semieonductor die 210 is set in a package 219. A window member 220 made of
glass or the ﬁke is provided on the package 219 on the side facing the opening 210H of the
semiconductor die 219. 7

The external connection electrode 217 is connected to the package 219 through a

- bonding wire 218. In this semiconductor device, light coming from the window member 220 is

detected by the CCD 211 through the thin film portion 210T of the semiconductor die 210.




. detected by the CCD 211 through the thin filmportion
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210T of the sem conductor die 210. i In such a

sem conduct or device, since an electrode for reading a
signal or a power supply wiring that is electrically
connected to the CCD 211 does not exist on a |ight
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nmechani cal strength o m por
t At %@Fﬁ%’&?@l}@?@}g thefiemicpndycios die g9 aﬁﬂ@rsupmmng body 215 is also low.
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rl@halemm dn@fiet dispdsBesh GO frbh Qurkdcd) A lupofiing 66dytdched to the front
surface and having a via hole standing on the pad electrode, a wiring disposed in the via hole so
that the wiring is in contract with the pad electrode at one end of the via hole and extends from

another end of the via hole to cover a portion of a surface of the supporting body, and a circuit




configured to receive light com ng through the back

surface, a pad electrode connected with the 1|ight

recei ving el enment and di sposed on the front surface, a
supporting body attached to the front surface and

having a via hole standing on the pad el ectrode, a
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wiring in the vi hlsthatthevmrlnlsm
contract with t helHE§PESERIE OFTHERRAWINGEf t he via
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[ciali] . .
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i nvent prsl.%mlc': h(ﬂmtoil'gevjlc% of CJn%gmﬁlmegt otf 2 Ql%cntloln%li)% descrlqed referring
expl ai ni ng sem conauct or conventi ona

aft ﬁguBETAInE’EBi M@wm\lth@senﬁmdmw Edvi¢e] the embodiment is described.
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Cross- sectl onal views for explalning “the method of
manuf ag B |t¢ha SW@ successive process steps corresponding to a cross section of a

semiconductor substrate at a boundary of adjacent dies to be separated in a dicing step that will

be described below (i.e. near a dicing line (not shown)).

A light receiving element such as, for example, a CCD (Charge Coupled Device) is

formed on a front surface of a semiconductor substrate 10 made of a silicon substrate as shown

. in Fig. 1. Tt is preferable that this CCD 11 is a so-called frame-transfer type CCD, although other

types of CCD may be used. A pad electrode 13 connected to the CCD 11 with an insulation film
12 interposed therebetween is further formed on the front surface of the semiconductor substrate




sem conduct or device of the enbodinent. Fig. 9 is a

" cross-sectional view for explaining the sem conductor

device and its manufacturing nethod of the enbodi nent.
Figs. | to 9 show a successive process steps
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passi vation | ayef (nhot shown) nade o or exa
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the back surface grinding process is not performed, this wet etching can be performed depending

on the state of the back surface of the semiconductor substrate and so on.

The back surface grinding and wet etching of the semiconductor substrate 10 are

performed so that the thickness of the semiconductor substrate 10 eventually becomes about 10




visible light) comng fromthe back surface of the

sem conduct or substrate 10 can be detected by the CCD
11. In sone case, this grinding process nay not be
performed depending on the use and specification of
an end product or the thickness of a sem conductor
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1l¢ ¢ withoutaxttndihgente the Guattsinfeee phibe suppatigg hody €8l t her eon

zgpﬂggr N S%%?eﬁgm%k%f EJLStrJtJ ﬁﬂ% @g&g%gﬁﬁ&%{%& theRt a light shield film
cBhdfemeden ﬁd@@m of the badk\;s@nfa(:é pithe semigonduStor Jubstiites Hlgotas to cover a

_ (t@kl)m Blcef? a light receiving region of the CCD 11 ora region except the region formed with
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the CCD 11, as shown in Fig. 6. A material and a formation method of the light shield film 19
are not particularly limited as long as the film 19 can shield light of a wavelength band the CCD

. ‘11 detects. For example, the light shield film 19 is formed by screen printing or coating a black

resist material. The light shield film 19 is formed according to needs, and is omitted in a case




m-xture of these. In this case, the wiring 17 nade of
t he conductive paste can obtain higher resistance to
corrosion and higher reliability than the Airing nade
of alum num (Al). Furthernore, since the wiring 17
made of the conductive paste does not suffer from

C heAdre Alis nbOnceQBdrAH shldi Rt Iﬁr.l;&ht (ﬁﬁth@@@@?i ( CU)
contam ation in the erln copper,

for pr EUEHSERHE 2epler Wirs A9 E%nsmmthghﬁ o aﬂesﬁem%neri &tavelength band is
n E‘&ﬂﬁéﬁ on tieacif QFfece oR thdBehit@atididrisMBrRe $ atdAB iRBuding the hght

m ni m.zed. sem .conductor substrate 10 for
i EHRE it Poihe GED L SEaHEg | trort S i i T 7o gt (s 20is
5 t hﬂoﬁnqdrommlesﬂmo]ebﬁbk duefadelo the edthicanaebus sebstrael DBinFad. €. THis color filter

th T 7. 5 f d f.
10U s ot el ap At mabg B hosgh e gpgta gy
exanpl elt 1shkom@uo fomhaesutfm&]pmmtlm leyed ehdt bfeEprédeeasimed yaterial so as
f t t d
Vgé §6J@f f tnlgelg? %@9 ¢ cof%gf geégg %cig%n)é/lﬁig gﬁ’ee? aZtﬂoug%Xt shown.
coﬂ@u@twe\'/jeagmoewr@memgadhhcéﬂlabtove wring 17 is m xed

10 W th a ; ofedRt Qﬁ%rﬁgaorﬁsﬁi)s\(rgt@tm ﬁ@%f%?e%tlﬁgBg}ﬁfﬁlW&éemlﬁ%xductor

t her eof usi ng
bylies H@A by ﬁlémg plenshodicing e (uﬁehqym) at shorgn twFig §r Ae ssoudondugtor

Ofde%&eof%rémalgﬁﬁﬁ iR Bm F&H ?ﬁ%%lg{ﬂ feted %Jﬁ%(i%ﬁdt(ﬁgle\;u?e is mounted

can f or ned sputterin rna
b&p Ifhﬂe“rﬁap'é@afdéﬂo\lhene |th¢@>i!eemknlﬂcabdec3éms fagemnédas ﬁmrnn Figh® At this

W'tlHe Nfle deferfil eiuh%dé pﬁg}bescgr(:lgl%grdo}fo ahifhe ?ﬁrﬂ‘féqpl kt@&ln%%}/o the

for exanp hown.
15 ¢ é\*PPB’émg b?%é aTCWIGFWeailecaﬁneﬁecl wdf@eerhyptisn as to

| C o npl etﬁﬁ:'c&dﬂcngllyl in tGenicShduliM cﬁw\]:@of*%etcﬂ%i)ecgéﬁ}jlﬁﬁﬁueﬁg the uniformity

tg {)he front surface of the supportin

ok aurn et Briden e etheoees 8 hy rbﬁ‘é@u{fw .gaadmg and

d Wéﬂatchﬂfg@f the @é’im&)ﬂdh(ﬁ(k}tsul%t}ht@ b @slfo% M Fi3. 9, EctnflaR¥i WRE 1R oRventional
portj.on of t ealn%g surface of the sem conductor

s@fbsthabiseingpt ¢ pigheigglerurtice ipddmbpipeserisgpdustor igyfe where light

20 r anei Misﬁb@seﬁ P@fefibleQharkdi@isfésD.dl, rdduddd d%ﬁcfr@cgﬂ ﬂ:ﬁa(g?éﬁ ant retﬂg&lon of
as. snown 1IN |

with the CCD 11,
PR e R et ok prbheging e ﬁwewlytpﬁgomeg iy pigsioe.
f Furtieri®re, sine ﬂm%eﬂmauﬁh@tﬂfﬂklsymbmﬂhdt@dhaaﬂml iDAparfedibh the
fd vvave eng
PP PR Heishenlcopim PR S i epigmece
i @Hﬂ)@ﬂcdrwh thy cgwr:memal;am nting or coati ng a bl ack
resi st t.shield film19 is faorned ..

25 Coor o B efRiordtis EMandy dt it o noxns P Wt of Hyffen i fim
i rortion 24k byrctedly apepinga sehicaldedctds sgitrate AL, d @Ricess bf fohing a bump
R addlan external connection electrode 217 for connecting a semiconductor die 210 and a

package 219, or a process of forming a bonding wire 218 as have been needed in the
conventional back surface incident type semiconductor device. Therefore, the manufacturing

30  cost and the mounting cost of the semiconductor device can be minimized.

As a result, the performance can be enhanced in the back surface incident type




Furthernore, a color filter 20 transmtting |ight of a
predet erm ned wavel ength band is forned on the back
surface of the sem conductor substrate 10 at | east
including the light receiving region of the CCD I |
according to needs as shown in Fig. 7. The col or
fi kehfidondbtidr devicefhavingetle Hght tdaciving Ol el anditsnbihbAQBrim mdtid without
sem conduyctor substrate 10 in Fig. 7. This col or
fi 1“?1'5?5‘“33 PPUREYESS for exanple, an acrylic resist
mat er i alAlthdugh dedlCinie forpped dsitlLiight leyeitisgnlénett in e seraiconductor
POS$i t.o..f X atectiaon laver e of .
o Sl s A b e R RS pd g BT ot appie
5 s hioghedleficé whetOthe pitlertlight reasiving eldnienig(e.g 2(phatvdioda amigfrared ray sensor,
ne 3 . Aternatively, a glass
cd@gﬁﬂggﬁmﬁgﬂg??ggﬂgg£ﬁhereto. 10 Lastly, the
sem conduct or substrate 10 is separated into a
plurality of sem conductor dies |I OA by dicing al ong
a dicing line (not shown) as shown in Fig. 8. The
sem conductor device of the enbodinent is thus
conpl eted. The conpl eted seni conductor device is
nmounted on the circuit board 30 where the externa
electrode 31 is patterned as shown in Fig. 9. At this
time, the external electrode 31 of the circuit board
30 and the wiring 17 extending onto the 15 supporting
body 15 are electrically connected and face each
ot her. Accordingly, in the sem conductor device of the
descri bed enbodi nent, the uniformty .of the back
surface that is a light incident surface is enhanced
by the back surface grinding and wet etching of the
sem conduct or substrate 10 shown in Fig. 2, conpared
with the conventional art. That is, since the surface
of the back surface incident type senm conductor device
where |ight 20 enters possesses preferable
characteristics, i.e., reduced distortion, refraction,
and reflection of incident light, |ight receiving or
i magi ng can be precisely perforned as nuch as
possi ble. Furthernore, since the whole surface of the
sem conductor die | OA is supported by the supporting
body 15, the nechanical strength of the sem conductor
devi ce can be enhanced conpared with the conventiona
art. 25 Furthernore, this sem conductor device does
not need a process of formng a thin film portion 2 1
OT by partially opening a sem conductor substrate 2
10, a process of formng a bunp 216 and an externa
connection el ectrode 217 for connecting a
sem conductor die 210 and a package 219, or a process
of form ng a bonding wire 218 as have been needed in
t he '
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conventional back surface incident type sem conductor
devi ce. Therefore, the manufacturing 30 cost and the
nounting cost of the sem conductor device can be
mnimzed. As a result, the performance can be
enhanced in the back surface incident type 7

sem co r device having the light receiving
elenengﬂ%%%Qits manuf act uri ng net hod wi t hout

i ncreasi ng the manufacturing cost. Although the CCD is
fornmed as the light receiving elenent in the

sem conduct or ubstrate 10.in the described

enbodi r'reﬁtS,emtcﬂ%dS“P'ﬂ(/ FPEH RS ot linmted to this and
can be zagpichRdctoid @uiphsingle fowteunfive ped a brek srfiess | i ght

receiving, el enent . (e. a .ph ' [ & th feddive light
sensor 2 hg]&‘r’ effﬁ&*gﬁf%ﬁ“gf{’ Taeq %P %;ee Ql?fsace?%? %&ﬁ% OAM S ©

1, cobvipahioagidie/nicb surfhessi ce conpri si ng: a semi conduct or

die conprising,a front rf : Bhdnt SidrdisaeRd oh ti front
l'i ght P@E‘Q?ﬁ“ﬁﬁe P erd]ﬁ(?{g}eﬂ% t%ﬁg‘{lﬁ%‘gf ront sus?f ace
angdrtgepfigured to receive light comng through the

back surface. 4 l Gla89vikg 4 fia héie stahdihg on the pad
receivﬁﬁﬁmgﬁg%gﬁﬁagﬁﬁmgﬁé%%ggéggﬁﬁfhe f?g%t “surface;

a efddppgdet ti ng body attached to the front surface and

havi ng a.vi a,. hol e. st andi i itk Qorfra@ GithQEEpadalectrode at
wiring® a?%glésgas"?ﬁ‘ ti‘ ‘é‘g\i}élﬁa S(ﬁ@l&éﬁg‘gﬂ?% éstl_ the Wiri ng@li) S of

i né et ofaletviatioldant ketepisdrogl angthernid ofithe vighele &hepvea Rofen of 2

Vi a holfmand exteﬁq§.&%on1another end of the via hole

t SUEREG Ot G SEBPTPR Bt surface of the supporting —_
body; asigeuit beirt catiirisingan dlcciondp thas isigcantpcleyigthe YHEECAYNE Te

IS in coptact W t he Wi ri covering the 15 portion
oﬂmFW@OEE?PQ%%6%§$§%%F%G%$§@?ing body. 20 25

2. The semiconductor device of claim 1, wherein the light receiving element comprises a

CCD, a photodiode or an infrared sensor.

3. The semiconductor device of claim 1 or 2, wherein the wiring comprises a

conductive paste.

4. The semiconductor device of any one of the preceding claim, further comprising a

light shield film disposed on the back surface so as not to cover the light receiving element.

5. The semiconductor device of any one of the preceding claim, further comprising a
color filter disposed on the back surface and transmitting light of a predetermined

wavelength band.

6. The semiconductor device of any one of the preceding claim, further comprising an

adhesive layer attaching the supporting body to the front surface of the semiconductor die.
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30 2. 'ne sem conductor device of claim1l, wherein the

light receiving el enent conprises a CCD, a photodi ode

or an infrared sensor. 3. The sem conductor device of

claiml or 2, wherein the wiring conprises a

conductive paste. . 4. The sem conductor device of any

one of 7t Aengikegled dian@“acﬁiuﬁigmsezﬁlcmztdnebr doitprdosiprigng

lnlo? h: Oﬁ%g?!eng a SEmlcPrgduﬁt[gr sruggréii) i IOWSH F%‘g E‘mff surgace fﬁH iRz light receiving
S@inﬂwoma@pmielmd@aeﬁfmadqy one of the preceding

claim ,f i filter disposed on
I e il AR

pr edet éppgibelsupperios bwattmfmaﬁdlal@le The sem conduct or

devi ¢ efo%méﬂymmkqn e v‘iﬂ%leﬂ%%@ﬁl‘e Q\gm@ 1§H‘Bonfréé[ b the pad electrode at
conpri sing hesive l[ayer attaching the supporting
beegendt the eﬂafhowd sxierids femehotherend efthe via dole tooveriagortipn of a

7surﬁcaattimppgmwg%gurl ng a seniconductor device,
conprising: provid ng a sem conductor _substrate

conpr i €PARmE ‘fferssfﬁtm oL RBstE ingiaghrality phstricoadustop gy

el ement and a pad el ectrode are formed; attachi ng a

support i the front surface;. 5 etchin

suppor’t i1 mﬁ@*&é of i "aer\ﬂoalpﬂ%m’egmﬂa\gﬁﬁwﬁgmaco tefo gbstrate, aftr

i the ttheehiug of thod@p&ting Bally, b BefindiabaliGsutfacd oF ﬂ(é%lﬁthcaﬁucw dubstrate so
e via hole an

the p el.ectrode at e end, of 't

etg?té‘r?ﬁﬂgaﬂf?%ewe&ﬁgﬁ@w@ﬁ aglt suftpges {it nﬁewh? ligh\sgping through the
Pk sufaceab rach Gid ligGeceRingtegheptippor t i ng body; and -
separating the sem conductor substrate into a

plurality of sem conductor dies. 10 15 20 25 30

9. The method of claim 7 or 8, further comprising wet etching the ground back surface.

10. The method of any one of claims 7 to 9, wherein the light receiving element comprises

a CCD, a photodiode or an infrared sensor.

11. The method of any one of cldims 7 to 10, wherein the formation of the wiring

comprises coating and baking a conductive paste.

- 12. The method of any one of claims 7 to 11, wherein the formation of the wiring

comprises printing and baking a conductive paste.

13. The method of any one of claims l7 to 12, further comprising forming a light shield

film on the back surface so as not to cover the light receiving element.

14. The method of any one of claims 7 to 13, further comprising forming a color filter

transmitting light of a predetermined wavelength band on the back surface.

i0




8. The method of claim7, further conprising grinding
the sem conduct or substrate, after the attaching of
the supporting body, to define a back surface of the
sem conductor substrate so that a di stance between
the front and back surfaces is thin enough for |ight
comng through the back surface to reach the |ight
receiving elenment. 9. The nmethod of claim7 or 8,
further conprising wet etching the ground back

ace.. 10. The thod of one of. .cl ains 7 to

Thdre el ar FGRE OF L8t 7t b afherrap [} %F@@geegﬂé@mpmes
a Iphghoddiodeoran irdfrddriédsa ed sensor . 11 The met hod of

any one of clainms 7 to 10, wherein the formati on of

the wwring conprises coating and baking a conductive

Ifaglhe mefhidd off: ilﬁ offebh4imo Ity whereinQhe Shraitidh offtht Grirink,comprises
o n the f éﬁatlo of the wiring conprises
%P?ﬁ? MR FOB ARS8 conduct i ve paste. 13. The met hod

of any one of clalns 7 to 12, further conprising
filmon the_ back suyrface so as
e R0l %% e TGRe tpdBerbing (Bt GBfton oL 4he s Somprises
pnltﬁfghﬂdibﬂfﬁnﬁ‘ﬂpnmev@ﬁastel ains 7 to 13, further.
conprising formng a color filter transmtting |ight
of a predeterm ned wavel ength band on the back
I8uThamethod bt anYhaﬁe ofdidimel 7 of l'Zilﬁy'tIﬁﬂ&)nﬁpﬁ‘lsﬁg &irfiing & light shéeld film

on J0Fh BeGam st T p bl SuRBERe 8, The. et hod of

_ any one of claims 7 to 15, wherein the fornatlon of

LEpEHd O R L P DS R R L e

tramhﬁnﬁg Tghit bea fredaninined wafeldnpl baid drnge BRRBEERES

printing and baking a conductive paste. 18. The net hod

of any one of clains 7 to 17, further conpri sing

formng a light shield film on the back surface so as

not to cover the light receiving elenment. 19. The

nmet hod of any one of clains 7 to 18, further

conprising forming a color filter transmtting |ight

of a predeterm ned wavel engt h band on the back

surface. 11 :
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