10

15

20

25

30

DESCRI PTI ON SEM CONDUCTOR DEVI CE AND

MANUFACTURI NGVETHOD THERECF TECHNI CALFI ELD [ 0001] The
w@e@sent7ié nvention relates tg. a sem conduct or BEWIR2807/069329

having a circuit including a thin filmtransistor

(hereinafter, referred to as a TFT) and a

manuf acturing nmet hod thereof. For exanple, the present

invention relates to an el ectronic appliance in which

an el ectro-optical devDESGRIBTIONd by a |iquid crystal

di splay panel or a light-emtting display device

including an organic light-emtting elenent is nounted
SEMIEONDWCTOR DEVACIZANOVAANUFA CTURING MEVHOD THEREOF

device in this specification refers to a general

devi ce which can function by utilizing sem conductor
T‘E&Eﬁ\h@ﬁﬁﬁbﬁﬁ cs, and an el ectro-optical device, a

sem conductor circuit, and an el ectronic appliance are
[o0oBlil] sem conductor devices. BACKGROUNDART [0003]

Various types, of nenory have conventionally been, L

pr opbée@resert inypntien relalep ty a tsp@iqoAdVEYs dgvienhapidg a circuit
. ° a o e .
incBjdfiEa R BB il theifipRfr EEHPERAPTER) WREE ptbufiBuuring
metheddhergof. REb exdmyplé othe ipessentnigvémtidadelates \to e rbecirpnic appliance

. the like 0004, convent.i onal the follown

in g, a0 GHesbaR-ORikah SRt WRMEFA 2907 JAUh DRHAL PR 0 2

lightBeitting Bp1dydeBOhafuliie! A%rPAMRE Bght-erhitdfy d1¥REntROMounted as
whi ch stores information by nelting dow a fuse

acemponent. with current after manufacture of an 1 C chip,

[O@Eiai fuse-type ROM which stores information by

rt-circuiting an insulator with current after

manuNaeithdt@ seiicdddhéfoLddvilce infiEls bpeeifidakion rdfEl@Sh gSidialalevice
mask ROM stores information with a mask in an Ié .

whighneanafunetiom by bikieng segicapsuctep chaagiemdichgandpan electro-optical
is ' b it h . . red, .

oo SbBfiforBrolfi, b8l SRk SO pBlEREL£E o Bhniconductor

dedcedi ti on, fuse-type ROM coul d cause

BACKGROUND ART
[0003]

Various types of memory have conventionally been proposed. As typical
memory, the following can be given: memory including an electromagnetic tape or an
electromagnetic disk, RAM capable of writing and reading, ROM only for reading (read
only memory), and the like.

[0004]

As conventional ROM, the following can be given: mask ROM which stores
information with a mask in an IC manufacturing process, fuse-type ROM which stores
information by melting down a fuse element with current after manufacture of an IC
chip, antifuse-type ROM which stores information by short-circuiting an insulator with
current after manufacture of an IC chip, and the like.

[0005]

Since mask ROM stores information with a mask in an IC manufacturing
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mal functi on due to dust generated when a fuse el enent
is nmelted down. [0006] In addition, antifuse-type ROM

wo soossg1@dvant ageous t han other ROM because tPeT/JP2007/069329
antifuse-type ROM does not need a mask correspondi ng
to information to be witten at manufacture and dust
is not generated when information is witten to the
menory. Note that the fuse-type ROM and the

progess & omek tqrp@péi@mgtohhfmmhnmmq waMQkhﬁ@Abc prepased, and thus,

a can be l.n add ti he f p
mapilaCtyFiRR S Bes DeermeRireian-al Bo adilonr BRFatper BOR Cotlt cause
malfihétRmQiie Qo HEAGeAERAYd WREBRh YuseAfertht RXAMRIIIoWn.

antifuse-type fornmed over a silicon substrate, a

[000éthni que described in Patent Document 1(: Japanese

[P(L)Iglo Sh(@q o b %%eﬁ’ggkiﬁgégﬂlgmﬂthgégc{}%g@gno(i?tﬁerqidﬁ%ecause

theatifist3 g ROM N ndi Seeld asAskki d@nemafﬂﬁ&b erfoRRdtioh. to bB written
FI G 15, a silicon substrate 50 over ich an nMOS
at mapyfactyreond dust iy nYECngTItednshEh BfrmaAtion de writien fp ghe mgmory.

Nl BRERERL B FOM B VSIS LANON e ol Ov

thaaddta&%nareeadaled Clnealditioni, mle:nfUSé-ltﬁié ROMPaine tiie ddaifuseetype ROM

1, .the reference nunmeral 51 i r obabl +drai n
- can @lso, ¢ BT ¥ 1§ Ao PRIE: en?ﬁﬁ?éa? gjan 52"1‘3&%&‘ obg‘ﬁl g0 gexgmple 0

antffhéem ETHBN BynRd OVEr TBGRQA: sURikSB! %ﬂfﬂ%@tde&cﬂllﬁad in Patent

characterized in that the tungsten fil
DogumenHiukpaiese Bablisheéd Rats® ApphidatidneNo. dﬁb@?'é?%b IlS gwe'm
[OQ“C} ch forma stacked filmare consecutively forned

i h a nulti-chanber system wi t hout bei ng exposed to

the BIG 15[sHOWSA clods-k&£iBhdl WERbS antfuseefp€ RUM @istlosed in Patent
device with a wirel ess conmmuni cati on functi on,

Dogyyeentt 1.calbl 5iGa b nesibops wilistrate (s ovssaphieh sactM@S: ansistor is
| P ; ’
oA bR TRIES, B2 SN R, 2 A58 i 5,

AlJSDCtuagr,mxam 55 Gart afgrmatd IAItlﬁingb re&ﬂexﬁE fun@etale 51 aﬂdueszcyr)e not
a wreless tag, an electronic tag, and an RFI

cleﬂrhémeetlfl?fbwm Dogumentr theretsrgnce AURBI2 4 RTebalY Hﬂ n"drain
g&b%aﬂ{%i thé Q&Ql%}lcéohl]‘%érgll $5R rP‘}SgaI% J’ Qﬁwﬁdﬁ% ?d}%eﬁtbﬁf al @YD method.

menory, a contr porti o
PateetnDogumdif\l/is elpaindterizetl invthat thegguagstenr fladb4’g tlmmincﬁﬁmbus silicon
e separate

.. 0 f or, readi ng.ar e, use and th
il S an, e BRI EEH s Y s ARk HE GopgFottively formed
w1tﬂrEQ‘H@lﬁi)chaﬁﬂ>bp§ys{e§l @ﬁﬁélﬁ%@ﬂlgf&f)os%a%‘tlﬁ&%m fied

lication, and an access right is

[OOOSf

In recent years, a semiconductor device with a wireless communication
function, specifically a wireless chip, has been expected to have a large market, thereby
having attracted attention. Such a wireless chip is referred to as an ID tag, an IC tag,
an IC chip, an RF (radio frequency) tag, a wireless tag, an electronic tag, and an RFID
(radio frequency identification) in accordance with usage.
[0009]

A wireless chip includes an interface, memory, a control portion, and the like.
As the memory, RAM capable of writing and reading and ROM only for reading are

used, and they are separately used in accordance with purposes. Specifically, a
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managed for each application and each directory. In

order to manage the access right, the wireless chip
whamsa4nes i ficati on unit whi gh conmpar es and vePCT/IR907069329

private code of application and a control unit which

gi ves users the access right regarding the application

to which the private code is identical, according to

the conparison and verification by the verification
meumry .regioe his aassignel ders eadhi ppacifiddo appditatien, napda as i dccessnright is

waf er., and integrated circuits such as a menor ]
mabiged [Pt 4 FPRCAOD (LI IRraer; ( TRABS the 25585 right,
theBw 3 QBIsCRIPIHA! PV erfiddsibh AR -whiOP dQhpdbemPvGatd ot im;ja)@dae of

such a wireless chip is mounted (a so-called |C card,
applisatiempad eal qontral nagnwhich givesl, ustisetheCacogssd right regarding the

dvant ages. Qf ..havi.ng a | atge ry capacit an .
apulich oY Which, e PR odih i oG 2sBiee o i, Spparisqp and
verific@dibn @iyf the Gdtifiyation hrdt. SiSuch & wblessTBp G F6i@ned! iiing & silicon
card is suitable for managenent of personal | L.
wafegf andrintagsried REpmitsnsughfasra memern girewit apdngn rarighmeticicisepit are

i d hat fal sifi [ [
e I

[0caOhventional w reless chip is manufactured using an
expensive silicon wafer simlar]ly to a m,croprocessor )
or s¥ffcRd _topwﬂlﬁﬁ%ﬁvly? W&S_%F%Péﬁ mopaicd (p4e-cplirthiGarard) is

corhﬂ_ﬁ&l tRR! Ragdrleflt lcafd? the A CordUilst adv@fthg&f off RRiNY b Eﬂug@ Snemory

~chip. In particular, a nenory region which i s needed
caffagity, tanearithmetie $gnationphigh canthenticationaacgeragy, edi great difficulty in
skl i con [ and_. it has heen n ssary to reduce the
ra§ieat B8 . cTREEFOR e e Rt T GUGHE oft pBGRGERIAG ol Personsl
infoRMERioM. CROM iohly fo? reddislt!isi ddghrhdifly WEdd asCASoff mbolifited to an IC
chip. In addition, although reduction in cost can be

card sp ¢hat Eadsificatioadsitmpassiblen t he size of the silicon chip,
if reduction in the size of the silicon chip proceeds,
nmounting cost of the silicon chip is increased. In

DISCUOSURE OF SNVENTION he chip to the nmarket, it is very
injoortant to reduce the unit cost of the chip, which

[0014] one of priorities in comodity production. [0012]

Int : R i . .
the SRR RIS s AR e BERE o h RE Bichh water
similaklg rto winbibroproca&ser or sdntieonductor neemicay.i OTladrefosgtthere has been an

. expansi on when a fenperature becones high.or a ratio )
meafﬁﬁ%fm"stﬂ stdige WA 70 of heprireless ‘H)ecJBli’gg}CBL@"i amemory region
whébihfif Q&Y fHeme %{rélgss%ilﬁo&%ﬁ@ BQE}g&: atdiys a MR éhlfk?, raq@lit has

stress I's generate
been necessary to reduce the area occupied by the memory region without changing

- memory capacity for reducing the unit cost of the chip. In addition, although reduction

in cost can be expected by reduction in the size of the silicon chip, if reduction in the
size of the silicon chip proceeds, mounting cost of the silicon chip is increased. In
order to distribute the chip to the market, it is very important to reduce the unit cost of
the chip, which is one of priorities in commodity production. '
[0012]

In the wireless chip, in the case where a terminal of the silicon chip and an
antenna are connected to each other with an ACF or the like, a ratio of heat expansion

when a temperature becomes high or a ratio of heat shrink when a temperature becomes
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between di fferent conponents. Since the wireless chip

is attached to an article, in view of being exposed
Wa@inaen4as | ous environments, ,a connection port PONJEE07/069329

the termnal of the silicon chip and the antenna m ght

be di sconnected due to thermal stress. [0013] In

addition, the conventional wireless chip is not

suitable for being attached to a curved surface of an
lovaris idifferedvdependington 8 compomente thys, ehiyl ﬂmalssﬁrdss is:gaerated

silicg structuge. |Ln the cas
berfigph Pt e e aS De s IGISS CBiR By ek lo,art Sicle, in
vieh §PtckglexpBicdindts vationd BEfdnnRRtsD @ Charkotio pdrfien 6f {he G&thinal
chi p. and an ‘antenna of the substrate could have been
of thestlicey ebipvand the antenna mightdeadisrgonesteddugda thermal stress.
Uxﬂﬁfordance wth the curved surface of the article.
hough there has been a nethod of grinding and
pol i Bhidd@tich, ftid dohventivahlewirtlessedHip isOndt Ruitabild) for HelngCadached to
waf er, the nunber of steps is increased due to the
a cyrvef, sugfage efhapsarticle 6758 l%lé éha sByllenpices Becpuseoit uges siliGagnfor a
n [
st CH] B ik et §Shicol UBD ot b OBURFD Flbrl fomed of s
ﬂexnhleﬂnaten:hlea tonnetiarspuitiombithe siliconichipland an ahiepna (sf the substrate
tached tq a thin substrate (e strip.of fi
cofftve B fesipyediein Jl aiiate, b brsBcien it ageoilages with the
cur%@tsﬁiﬂfﬁéeoﬁf ki GRRE. alatholph A&t a8 eRfa h{éﬁmaus’rsgﬁﬁdlﬁg and
In addition, since a gmotru3|on i's generated on
pols&!imfaa:@hmn whier Q%ﬁéfstlort dhe siticomwateadhe oﬁmb@rr(ff@tem; isgincreased

auffd fHeisfidh, kil I phd Bich SHERRRT I bR Sytgusaggusing cost.

Evén imafwess ohhieis ehlanesj in the Rasel b fRAnVIW taf wih$ch&§1 a®dthed to drdarticle
be falsified exists could have been enphasi zed.

to bg psede when dhe wHelessChip i§ attachedtoya thin subsirate (6ig»nsep of film or
SHFBENAEBARUL AR ol Bt d Bl GO gt of

thebsubisartewhdn addBiohsingé ea ipfothisivhn. is[ @éilefdted ront the siafaee of the

where antifuse-{fype ROMis nounted to a w rel ess chi
subsifatep ity é@% §a%eeaﬁ SREENIRE Printing; gep substate sv@ s §HB @sBaper,
high&ftfiniifon LPrﬁltWQ'lchoﬁlEg &’iﬁ'f@:tlt' O'M(Sréoxw,rr' 5'1&%1@1( tax)‘f‘lﬁre a silicon chip

manuf acture of a silicon chip in which ROMis forned,
whinhdist dmeobjedi go diel fatsifiedcénigss |ceulddwvbd1¢ewetrtphamzeadnt &urthcrmore

rovi.ded a, substra s chj

W S1HE5R 1D e RE Bimnas. hesdautal Sl eahlol TieSToh eblpaipRichave
bemfeagéd%unme ﬁﬁ&dmlﬁ &duldvhive Btgn bRSKRh RBHeh QRubkéfatd I8 bent.

manuf acturing process of the wireless chip is needed.
[004th silicon chip is minute, and a manufacturing

devi ge fo A=y r | if

ot ofin e e BRe RO RAM iy bR 18 3, Mol stip, two
praeeequaidesd redohsiered. One is a process sequence in Wthh mformatlon is

written after manufacture of a silicon chip in which ROM is formed, and then the
silicon chip is mounted with an antenna provided for a substrate, so that a wireless chip
is completed. When such a process sequence is employed, a manufacturing device for
writing information during manufacturing process of the wireless chip is needed. Each
silicon chip is minute, and a manufacturing device for supplying current for writing
different information to ROM formed in each silicon chip needs precision location

alignment or the like, thereby being expensive. Therefore, manufacturing cost is
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alignnment or the like, thereby being expensive.
Therefore, manufacturing cost isincreased due to this
worewshactiari ng device. [0015) The other is a prODEERS07/069329
sequence in which after a silicon chip is nmounted on a
substrate having an antenna, a wireless signal is
transmtted to the ROMforned in the silicon chip, and
information is witten using the wireless signal, so-
incrdased duevtp thik smoufabiuping deviospl et ed. I n conpari son with
[m%§§ former process sequence, increase in manufacturing
t can be suppressed with the utilization of a
Wi I eTRs 6thet q;rua}érd&b%rse Gitnte dn Whthefter 8AURdNhip & mounted on a
enpl oyed. [0016] However, in the case of enplo g the
subsirate diavisgneantensa c giircless signal rsrrensamitted tQ/\khetRQKﬂ fosmed én the
th i L a
sﬂ@gﬂr\%% Jlldslng)rl]’l%%lhé)ﬁ Fsgirﬂtltlg& |9sfn¥ e \xgg:tiesg §%§£1 g(? ngFl ng}eglé%g chip
is &ompldt¢mg 0| ¢diggariéoh Uwith Otlieh QOIIHGVI pfoeesrseséqUeﬁtsadmcrease in
[0017] It is an object of the present invention to
magpigglugiag S0t €7 be ppEserd with theaititizatinneef Wtrﬂewwhen such

§he bes Gkl in the ranges of a current val ue
apﬁ%ﬁ a sgﬁFage apﬁ% whi ch can be generated from a
[00a6t el ess signal It is another object to provide

[ data can

wite-once re to
e |« Baiesir, b i e o STRg e PleCeroges Sef e afoppation is
writ@H it6 ®he ROB &Hlith! thel wil2Rdn 6 cd?ﬂ:ln? génckAe oMl R Wireless signal,
wireless chip which is suitable for being attached to
anchthyg,rasstitingiedreene valie apd apritiop @oltage vialnedn theROMbaesestricted.
[Od'19 reduce manufacturing cost and unit cost of a chi p
'lhout i ncreasing the nunber of manufacturing steps.
[ 001R]isSinnckjeat of Hel pesent Hhvention teopiovidel & Senvieonductor device
data conmmunication wth a reader in a short period of
moupted ; With, jemory wglclarsra{l Hhsr diysneia; thFdabg‘-’év‘Pfd% cyrrgpty galwe and a
volt: epva‘fvneI &’HICH%B %? fr&ﬁdi Qfgrefégkds@ﬁig ﬁ51§ another object to
function. anot her object t uce wer
prowmcswmm -OMde mfadnmryr metnpry ¢sl wdticlo dataf caal ba:twnttmpmyame after
o dat readl ng, of he nmenory and to achi eve | ower
?“%%H% d@f Yol e wirel ess chip. [0020] It
[0d1 been found that antifuse-type ROMis fornmed over
the sane substrate as
It is another object to provide a wireless chip which is suitable for being

attached to a curved surface of an article. It is another object to reduce manufacturing
cost and unit cost of a chip without increasing the number of manufacturing steps.
[0019] |

Since a wireless chip is required to perform data communication with a reader
in a short period of time; thus, it is another object to provide a wireless chip which
performs fast reading and has less malfunction. It is another object to reduce power
consumption of memory by reduction of electric power for data reading of the memory
and to achieve lower power consumption of a whole wireless chip.
[0020]

It has been found that antifuse-type ROM is formed over the same substrate as
a driver circuit, preferably, an insulating substrate, so that at least one of the

above-described objects is realized. In addition, according to the present invention, the
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a driver circuit, preferably, an insulating substrate,

so that at | east one of the above-descri bed objects is
wo emBiozigds | n addition, accogding to the presertT/JP2007/069329

i nvention, theantifuse-type ROM and the driver circuit

are formed over the sane substrate, so that noise or

contact resistance can be reduced and | ower power

consunption of a whole wireless chip can be achieved.
anttfu$et -type R fandabe wriven ciaaititean formett p¥arshe sype sitikiateanal that

circuit are for,med an insul ati ng..
noif, G Epibes Fedigtae i o RUTRed SN fowaf popet coisyRtingyef & whote
wirelegs EHif call be/Rhicdved C URdrtiRE 9re‘f&w[?dmpaménnb hﬁltm)épe ROM, and
substrat e, ower supply signal is formed based on a
a dgivgn amcmt one atjgna@ﬁ @ﬁnra aphingHating éilbﬁéfétea wWvher dhes antenna, the

e B B, B SRty T orEF o bR poveer

supphe higﬂﬂsls dorﬂﬁ:ldrbaséd oh ecéigedl €fone a6 hinfnniMWhich te‘éeifv@sr ARdreless
of adifferent material and a silicon filmwhich is

signalt #yd 1B PRV Y SupRIX tignakcanhereidgiont] yarilizgd adthotgss.
[Odﬁ} erials of the pair of electrodes nmay be acceptable
as ' long as they are materials which react with silicon
t o fDhaamifswHgpel ROMancludes spdieof ekctrales iemqu ef which is formed

of 3y ARl RS 30 ieoh iy SRR st HiterPosEA beiyepyfhe pair of

elec\!t?d'&g' UThe ﬁﬁiehﬁﬂ'dfrfhe Eﬁﬁ‘ € @I&tr&ie@trhszw a&*egﬂaﬁférbs 18hg &they
| oy or a conpound ereof can be used

areBestpd@ls Wwhiehereaft wiith qmlamn tof fomh e siticides erclhgde@temai, a lsample
subg ncf‘eh%u § gﬁil %%Rxgr\{:ulggsténo rnéc latcE ro%rl{ rglt %ng)gyg%igg&enést%gtglu?nn %obalt
zu&dnﬁﬁﬁ | viih&diumNpd1lsdRin,| Haffluf] pMEfuf] 61Gedn, or 80alld}eér a compound
inplification of a process can be achi eved. cordi ng
thefe@ff:ﬁbbfwsééent i nvention, the antifuse-type RO\/I and
[odzf driver circuit are formed over the sanme substrate,
t hat noi se or contact resistance can be reduced and
I O\A/eBequsgebne: ofishenpdit off etictrbdss inblated i thed astifuehiype ROM is
chieved. Since d tta conmuni catlon with a reader in
foralegﬂa F stgae Ep endvel the SpIEg Aty asa W?Clﬁ‘éﬁf of a transistor

1ncﬁﬁ€]i cang qﬁfv@f cfrbllufn \hf19sifh ﬁfi&ﬁfoﬂl ofs’tar glgk tBé‘tachmved

a polysilicon’f m|speera
Acccrrdmgl tsttbc pm’senthavdmome lhecamlfuﬂet-typd RQMcwd tth dubtrad:imuét are

forfheg aP e Bt RUSAfee SO IR IPBAST SPRAHGCTSANE ep e Tpduced and

lowRr §fofVed Rbisudnpiiod rbf”ﬂikat\lvﬁ(ﬂe Reirdléss@iptlcan Bt dth@Red®l $ihtddata
point metals, a tungsten filmwhich reacts with

corsmlum@@tmlt withor measles i @i short peripdnaf élmeals whiictd, radFY using a
serr?'g{;';%o E: ;ﬁ%l l¥atv ggy Lanne{:}C{ (L 1§ he §) g&)n hﬂﬁ‘? rekerably

age o % ansi'ttob°
used-haa ahsistor of the dnver circuit. In order to obtaln a TFT with preferable

electric characteristics, a material of the gate electrode of the transistor is preferably a
high melting point metal. Of high melting point metals, a tungsten film which reacts
with silicon to form a silicide is a material which has a comparatively high work
function; therefore, threshold voltage of both a p-channel transistor and an n-channel
transistor is low and the both transistors are roughly symmetric to each other. That is,
it can be said that the tungsten film is suitable for the driver circuit including a CMOS

circuit and also for one of the pair of electrodes of the antifuse-type ROM.
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transistor is low and the both transistors are roughly
symmetric to each other. That is, it can be said that
wo b@spurtgsten filmis suitabke for the driver BCT/ERE007/069329
including a CMOS circuit and also for one of the pair
of electrodes of the antifuse-type ROM [0023]
Furthernore, also the other of the pair of the
el ectrodes included in the antifuse-type ROMis forned
[0G23f ough the sane step and of the sane naterial as a

sour eelectro nd el ectrode of the . .

t P an Eftatesmore, At ofbel fob B (el of HhE sRctol nclyded in the
ant®ufPtypk | ROM @Nfo?hned hﬁron%ml%s Sarh@RtcPCarRICHi BieechmeSinafesial as a

the source el ectrode and the drain el ectrode of the

sourﬁ%\nlsittsqdﬁranéraedrﬁmrqmﬂroav of th&rtranmstmx@gl@dedu indhg duivesgircuit, so
contact vvlth r | ayer |nsu n

tha¥ s1|mrﬁhf{0ﬁ Sn %tn thé 55 g, lgf: 3¢ o%er‘rlgc(i]’ o INEE the, SQuICE © % d% and the

dradi@ slebirgde adihe&ta(ﬂﬁhstm fafe forRed Bver A yiférldyes Usalating fill thbe in
In addition, a light metal of which SEECIfI C gravity

contact| withy the)iHerdayer insulating fgm, dheysare prsferatiy fepgdcef a "material

whgj,hel’fa% rh‘?gf | cgﬁgiofl %t d{h@ Ilﬁ}ﬁﬁ{%@? tgfsgﬂl‘?ing fflhtnh e Eé&lﬁbr? taﬁlg%ht metal

nce a suc um ndm or t1tanium
of bv!hwhedpemﬁt:lgmvntgss Skds&ltlma, oricqualstofssfuskd &sr the \smrrcen glectrode and

terial qf |nterate cir diti it is .
th @Peﬁlemoae Pgﬂﬁs‘éané SOTt 2 Pﬁﬁﬁf Ei"rH‘B‘éE%Hfg‘ P’Ei‘rPf titanium
haé’\lotwhel@&nb RStk N0 i dsef1 Q5 a WifRE niRdBl of bh Eﬁté@ated circuit. In

i nproved. Moreover, the titaniumfilmhas | ower

additiomsit islpreforbledtadise b ditaniirg fﬂmshesausm @dhesiemwith b drsulating film

hat
or Pk riefht R iBoR e JBteobEn e iR Biud Bl 1R i cost

and Blectéiicaedista @ thar04! fighiméltifg poinfiietdl OF TRAds,dt &dh Beaid it the
of the pair of the electrodes of the ant i f use- type

titaniyen film dpsyitaple fgethespwise clepode and;the drajg electrodef the transistor

and 45 R3rSBb oF R oA TR0t bt HuRheh BT o

[0024¢ antifuse-type ROMin order to reduce manufacturing
cost as much ,as possible. [0025] Besides, the _other of

the PadpscEpedpRayer hifousef & @é@tﬁnﬁlﬂtetrhaée%f Pt ¢ 8t elppigode and
a s%'eﬁcﬁ@ﬁ@@ﬂmﬁ Q'Eé)ﬂllg?)afr Q)? e gﬁﬂ% l]%f }v&? order to

material as a connection e ectro
reduonmastfactgring cest iemueh aopdshibledr i ver circuit, so that
[O@érp"fi cation of the process can be achi eved. The
fuse-type ROM the driver circuit, and the antenna

ar e Bedia®d 1RV herl JTRhé PAE of BREk SRS anlﬁ&dt iAdhe RAIfRS-Ghe ROM
contact resistance can be reduced and | ower power

is fooned, thseugivthe same steprand of HWiersemssmatetialnsagpnpection electrode for
elegt‘%]gal%\/ %gnneL:p IQg %11 antenna to the driver circuit, so that simplification of the

process can be achieved. The antifuse-type ROM, the driver circuit, and the antenna
are formed over the same substrate, so that noise or contact resistance can be reduced
and lower power consumption of the whole wireless chip can be achieved.
[0026]

An amorphous silicon film, a microcrystalline silicon film, or a polycrystalline
silicon film (also referred to as a polysilicon film) can be used as a silicon film for the
antifuse-type ROM. In addition, oxygen or nitrogen may be purposely contained in

the silicon film used for the antifuse-type ROM. The amount of contained oxygen or
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An anor phous silicon film a mcrocrystalline silicon
film or a polycrystalline silicon film(also referred
wo o00as4E1@ol ysilicon film cgn be used as a siPCTDIR0T/069329
filmfor the antifuse-type In addition, oxygen or
ni trogen may be purposely contained in the silicon
filmused for the antifuse-type ROM The anount of
cont ai ned oxygen ornitrogen is greater than or equal
nittogen iseglfsathfsthao\mreqdétte dhé SEMBilower, dqjcceibarlimilt yprciigr@du egreater
t han or Q 5 /cnB_an 1 x 1020
thap&feeque& 6{3 e aa@ﬂi%? éhaﬁuﬂﬁbgg ycreom Xyesa orggjiogen is
pmg)B?e[ly @orﬂblfnfe@ rs%rlﬁﬁ d éﬁff@}eﬁEé {rﬂ Qﬁétﬁé 'rc%ﬁs?ﬁ%@ bp@e\éﬁ%@fore and after
ore and after witing o e anti fuse-type ROM can
writiegi ofcthe etifuseThpe 0M eraertgeincreastie dihecdifference in the electric
efore and. after, witi

resisFippE bEBGen BEfoRT AT Aleh PG Scingrepsed, i thed Lgireiéss chip with less

ma[lﬁhétiéﬁ%h%@ pféviddde provided. [0027] Alternatively,
[Oquar mani um may be added to the silicon filmused for

b antifuse- type RC]\/I Si nce gerrmnl um has | ower
ener for. react with a Rot h t
S A2 BnBRl) ooy ke OF' e SUFHT A U, tor e
antH@é -§p8 ROM. e Bifid gerflahiinh s IOV, eierge rfdi’afHaUMIf Ivshtﬁ Qlliother
germani um f il m cont.ai ni nl%qSI licon may be use

merafll §!€‘é%Fd“ dhan silicag, |3 wHHNg vpRagsswadug of ther?éltlﬁlwertmﬁs BOM san be
(028 Enin
rediE, | ARE B0, O iyl SN b R AR IR may
be gseddhdtyaddffthesiicdrr film tsedtfonthe ahidfusertyipk REMt ype ROM
cribed in Patent Docunent 1. In the antifuse-type
[0 descri bed in Patent Docunent 1, a silicon
subsihajrdil §$udt§ream€1‘ilﬂ G‘nﬁczi @ﬁbs‘ﬁ‘aiecs‘f meoﬁhﬁus%-t%é ®/ESof the
signal is used; thus, the antifuse-type
present umnteabbm gte@tly vliffezs Ergm tbatrmfulg matfuMypa’R@M dﬁsmbod in Patent

descrl rel.ess ati.o Pat
v I s BER R B e SRR e siticon
sulfs&ﬁtet hﬁt aeta fdenudto SYHREAMbURKS 4 Beideles? Sghfints WSk NBas, the
1, electric waves can be transmtted/received only

antifgse-typmROMLS uasuitahledor wingless peramuaicptéor. o st is no description
on QQ%IQS%S dlmhl’?l??]ﬁosh ﬁrp Phiciic %%B&irkigntt P, h&g I"é(r%n diY éxlegll’itenna is

generat e e silicon su ratée, dCCOI‘

providedifor the antifuss€ypeiROM deycxﬁtcvdhd Pb&nBDGdElinﬁdnt anélegtric waves can
reduced. The antifuse-type ROM of the present

be trapemitted/iecgivedonly Wirem Assurfage b the ?mm%aewtfyﬁgeweﬁdes
nof€ Si§ h&@geﬂ Mol HdubRe! %&H{nt 1%én@ratté?lafn e sfiigsh!| sﬁf)étfbge and

Substrate Is used. The insu ng substrate such as a
acagkchngly,s ulseimenieatiom csepditieity ccaudsbe asignifivestlynotedb¢aick The

an b e RS aRE i renian B SR BaDY MYt hge ROM

described in Patent Document 1 in that the insulating substrate is used. The insulating

-

substrate such as a glass substrate or a plastic substrate does not block a wireless signal,
and thus electric waves can be transmitted/received to/from various directions other
than a surface where the antenna is formed. In addition, as for the antifuse-type ROM
of the present invention, inductive current is not generated in the substrate, and thus
noise is not increased and preferable communication sensitivity can be realized.

[0029]

In the technique described in Patent Document 1, as shown in FIG. 15, the
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than a surface where the antenna is fornmed. In
addition, as for the antifuse-type ROM of the present

WO pwen¥i7on, | nductive curreng is not generat edPCTIRA0€7/069329
substrate, and thus noise is not increased and
preferabl e conmuni cation sensitivity can be realized.
[0029] In the techni que described in Patent Docunent
1, as shown in FIG 15, thetungsten film 54, the

tungsten plilou$4sithé amorphidus SBconardidmt 3, anchdbe dungstennfiby' 54° are

are consecutjvel rned .by. .a D et hod, wi § hout in
coBg g SEN BaRe T 2 P PR ieTag Erpiord e S FRHre, o
step 0 the! a8t fud R pRROMS isSsifiply addidieth b QoAvén@iBNANtdPBRkAn nMOS
step of an nMOS transistor, and accordingly, the total
trappigiore andfaceardingly, shel totaj enunte fodrsteps| iy langem PHeerently from the
sem ductor .device.dgscribed in. Patent Doc ntg 1, .
senfiOp B deb 86 aBREbEF i EDFA PR oridhe TR se Rl Rpgrtevics of
thet preschttisventiont the dRiteotlettiedeTofl thef TFIEofdthe RiveE icfrEuit tis F&rmed
formed through the sane step as _qne of the el ectrodes

thrgyghy the same step 98 ong gé thieanestrpder gf the antifusayRseROM to reduce the
o . e . .

oo pERT 0 NG D01 B4 T By i i

tungsion pfilon $4sithe aarplidus SBcomafidmt 52 tndhgbd aungdstenmfifd’ 54° are

are consecutively fornmed w thout being exposed to th
congecutively; g é{"lﬁ‘ﬁl"egeé%&fi’%aé 10 the; i g oty lecide of a
trafist&l SR SRUTCIQkrolBC oMb dntiBRe it YREROMIHOE BB shit® step as in

S
same step as in the manufacturing process of the )
thepmamdagturing processrofithe presentsnventionds nal ssumed ot ailnagicordingly,

t he uf.acturin ocess. 0 he, seni uctor device
the e AEBHE e e §FRRpRYsclae i ST neogH| f Greaty
diffediroRNRM F e se¥dondu@br ddviceiTe sdnbi@Bhticw. [ 0030]
In addition, the antifuse-type of the present
[0038enti on can be forned over an insulating substrate
such - ql t '
peol SRR ARanaHRENERIROM onPpRSk R h5h LA fomep over
an imsubBiting sobstjagpsich @k asglidgssubtrdi¢ bmma plastia stbstiate] pested] from the -
wi rel ess chip using the slip_of paper as a substrate,

. . P . :

insylafipg substratsn andstrasferreg tgeshit P PRRET O SHiRsef Al e Inrp thus formed

W RIPEfibBSe e Tt Hahe &bl o 1 HaEdlp gfiufled on a

surfeee fim comparison twith awvirelessschip h$ipg asilivgn chip. s Therefdre pevpein the
as .a substrate, high-definition. printing.is possihle.

casggpeas B ineds S JeeTstap 1 P isPlestCtin feing R STp of paper as a

subfsRaRe ighCdefiRfR ol ﬂihtﬁhﬁfv s possiblel CMoredVeR, MmN caav erfibfd) NRireless
of the substrate could have been destroyed when the

chipubsenngetéorhpastioreefthp silicon shigeodad anteanapf the shiestiater oull have
be%#ﬁe{sﬁré?edo \}cvhénrk?ne S{l}l%/slg‘;ﬁ]{e?lgiﬁ 'B'%@I’?ggr{t’i{l :zqicr:]cotr zfi‘lcgm Wri&lI tﬁ% éu&ga Rurface

. presen Sl nce e antenna,
of thdtartidls e-Hywe eRAViheanidelbdiechily 6MBE pedsét Uhdentib s, sitk MRdantenna,

over the sane substrate, a
the antifuse-type ROM, and the driver circuit are formed over the same substrate, a
flexible wireless chip can be realized.
[0031]
The driver circuit of the semiconductor device of the present invention includes
at least one of a writing circuit to the antifuse-type ROM, a reading circuit to the

antifuse-type ROM, a voltage generation circuit such as a booster circuit, a clock

generation circuit, a timing control circuit, a sense amplifier, an output circuit, and a
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flexible wireless chip can be realized. [0031] The

driver circuit of the sem conductor device of the
w@em@s®ent7ié nventi on i ncludes at | east one of a BCT/IR2007/069329

circuit to the antifuse-type ROM a reading circuit to

the antifuse-type ROM a voltage generation circuit

such as a booster circuit, a clock generation circuit,

atimng control circuit, a sense anplifier, an output _
Signélrpnobts,singndrcan'ti gwall apraobelei ndn cidddion thc,lcdllivas circuit of the

the.driver circuit of

seneadision SRV B WP Gt I LN BV R VITE 12y Whish ther
corpdifeht Sl & faqmﬁmxc&raﬁthsf steﬂog{)p?m; volagk 8p hardwaie bﬁry for

circuit of power supply voltage ardware only f
progessingsoiergiseddiss i s added. [0032] The antifuse- type
[OO to be nounted to the sem conductor device of the

sent invention may be either an active matrix

nermrye dRyuSetype RONRES b Gndélitéd Yo MRS nYicOMUicts - devite of the
either case, formation of the driver circuit over the

Presenidnantan mmavebe §1thas angagtive @saémt WWW@ 3 passive matrix
megl?%?hélh& t 9y Rl &8 %ﬁa‘?ﬁﬁ of 8 teﬁtcﬂsuﬁ) Bl &ShS {fﬂ}f*%( §f¥Ktrate

ent i nvent on. I've nma
as the nmnmsdeypecléommm it posyiple koarmhie atslest @vie @€ thef ahjeavnef the

antifuse-ty ROM a the antifuse-t h
PrepiTt VGBI A thgase gf 316 RFYF TBAE R é’e’.!\‘FF’a"nifié‘&F%F% clement
is pr&¥iliédfor bRe m%@%e RONhdRAS §hiBsdTRHE 'ROI(/I§ 'egﬁ?ll provided with

matri x) menory device, a structure is$ enployed in
thewshiitching eblnmnahnetayraogecbmtmatnne singthe garged thmppawa lma@ux (simple

maftilee BBl AUt h rafy B <Phex® i lchod il ér bit tincs

arrfgRl iiflpstaltel im8 stripeTOma{strip W) a0 fRirdlRly 686 Brdkikt8 arranged in
and a material layer is interposed therebetween at

parallelin & $5B¢ ﬁ@mpgr;et providedyse @6 d@ g3y right ianglag ty easheatberngnd a
i t t i nt.. of j
masg}ra {%?D%y??iaﬂ?%gﬁ] (‘29‘%"?’%. L @ tre%gl\?mdrgﬁ gipplglé)g. i ?ccordmgly,

writidlg @ehcessinth 6f £ mkmoteeleineiitcht lah istetssctingrgoditrafd, selicted bit line (a
readigﬂuproce55|ng thereaof is perforped. [0033] A

bit diggite Srhich: ¥ ekaggds iaddedhandia selemtadWREHHRS is\psrigmednonEeading
pm@gﬁs}ﬁgql\}\i{g(,[{h@?e{f s of a current value and a vol tage
val u I'ch Can

e generated froma wreless signha
[0083h be realized, and also unit cost of a chip can be
reduced Further

duc i on of I ti
ol t Seimicandecton douet Amtrd) WD FrRrhE Bhich Btk diven in the
rangéd 61t tu@éntVafie! dnldea (/619@3 afaﬁlle%ﬁbh el 8k BeRkrhiéd Fbm a wireless

antenna can be reduced, "and reduction in a plane area
signal can be realized, and also unit cost of a chip can be reduced. Furthermore, by
reduction of a writing voltage value, a voltage value formed by a booster circuit or the
like from a signal obtained by an antenna can be reduced, and reduction in a plane area
of a driver circuit of the memory can be realized. Accordingly, in the case where the
antifuse-type ROM is mounted to a chip, an area of the chip occupied by the driver

circuit can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS
[0034]

In the accompanying drawings:
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of a driver circuit of the nenory can be realized.

Accordingly, in the case where the antifuse-type ROM
wo soospurtied to a chip, an arga of the chip occrPEi/aeobnne9329

the driver circuit can be reduced. BRI EF DESCRI PTI ON

OF THE DRAW NGS [0034] In the acconpanyi ng

draw ngs: FIGS. 1A and I B are cross-sectional diagrans

of a process of the present invention;:FIG2 is a

gr aphlGholv ngd al B @reciossrsétiondediagramsr ofemtpraceby of theypresent
. bef.ore a short-circuit of antifuse-type ROM and a
IDVERUOMst er of an opening; FIG 3 is a graph showing a

rel ari@n ket WRPR hoWilg &irklatibh b¥ceAGCC1ARGt Falubirfdhb ®Sfore a
of a siliconfilmof antifuse-type ROM FIG 4 is a

shojt-gigtuitstf @ntifnge-typs R QMeandirediametsr Pkan epsnisg;

ant i t.ype FIG 5 i . Cr -sectional .
ot B2 21 W ek blihe” o) Ridiofif BEREE ShdrPORpit woltage and a
thickneseofa silicdasilfestiantnat-tyeRON; aph of antifuse-type

ROM and a pattern diagramthereof, respectively; FlIGS.

7At oFIEA44S & gtaph showing clqctricseharactesistics Piantitiseriype @i;

8A t . 0SS ' ' - A0S .| rating
ey L 185 ErclL Beton o APph e AGIR Pl BT 20,0, o
are EIGS 65 aond iGBhate aliciaseeprerdskisersionalt phagograph of antifuse-type

nufact uri steps of a wireless chip; FIGS 10Ato
R ‘Afl@a%errﬁgg’g?é’&ﬁfe oy ’eﬁﬁeﬁHYﬂﬁ’s illustrating
ManuFRSS. YA tBFESrE R REwilWsirRipSah mbna; FI GS. HA to H
C are cross-sectional diagrans 1llustrating

manuFKES- 84 tagDsare srosefsectionpk dirgrams dhisprating @anufagtarigg steps of
avglel?eck gii agram FIGS. 13Ato 13F are diagrans
TR Y Bt | ng exanpl es of electronic appliances; FIG 14

I S aFIGESI9AA619Q drd Stdseisedtipnalndigpramp ilfusahtif memhFadtinng seps of
ag‘ﬂ?i ance, and FIG 15 is a diagramillustrating a
a wikslsse fiPonal exanpl e. BEST MODE FOR CARRYI NG QUT THE

I WEHE@OEWB ‘iﬁb’!ﬁé‘ Erog/sb-ge%tional diagrams illustrating manufacturing steps

of a wireless chip;
FIGS. 11A to 11C are cross-sectional diagrams illustrating manufacturing steps
of a wireless chip;
FIG. 12 is a block diagram;
FIGS. 13A to 13F are diagrams illustrating examples of electronic appliances;
FIG. 14 is a diagram illustrating an example of an electronic appliance; and

FIG. 15 is a diagram illustrating a conventional example.

BEST MODE FOR CARRYING OUT THE INVENTION
Embodiment Mode
[0035]

Embodiment Mode of the present invention will be hereinafter explained.
However, it is easily understood by those skilled in the art that the present invention is
not limited to the following description, and modes and details of the present invention
can be modified in various ways without departing from the purpose and the scope of

the present invention. Therefore, the present invention should not be interpreted as
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[ 0035] Enbodi nrent Mode of the present invention wll
be hereinafter explained. However, it is easily
waeaenst’o©od by those skilled,jn the art that tPRer/JrP2007/069329
present invention is not limted to the foll ow ng
description, and nodes and details of the present
i nvention can be nodified in various ways w t hout
departing fromthe purpose and the scope of the
beingdamitdd torthe mtbsampnoff loé rEaritmadanem Rdogr. e ot thatyiarthe structure of

shoul d not be {nterprete limted to,the
they QECSEA pny BH10T i‘?ﬁﬁ‘& FréEtR a‘% ot & PWHFfaiﬁ ﬂef{oﬁ’gg the same
poftont!Gfelfsed Af comtBoP i fBent J}X\%H%kon her ei naf t er

expl ai ned, reference nunerals denoting the sane
[mﬁﬁﬂtlons are used in comon in different draw ngs.

f.acturing process of a semc uctor . . .
Gevi BomapoTBHIRE pitck ROt TFREni e R i dnygption
will ecéiMsified Withl feferehdd RANHIGS. 14 200 OHS- SACérb;be%l:tlonal structure
structure showmn in FIGIA is a process diagramin the
showniin ElGfl Avisrpecessrdipgyamrip dbe middle of enapufachuingreeesss of the
] First, a peeling layer 102 and an
Sﬂﬁﬁéﬁ@E?Fﬁgg%é er 103 are fornmed over a substrate 101
[0087§h an insul ating surface. A quartz substrate a
gl ass, substrate,, or tge i ke can he

sed
subsFitsh @ Reslng; laKerat0? qadan: insg a%& 1aqs3 are formed over a
subifle! f(Hl With afl 19&@&&&&%&5 at@ quir£ Eulﬁﬁﬁtehﬁ s §ﬁl9;?rate or the
area of over m on ceach si de I's sul tab or
likp cam be Iusemhas me tsulmg@teelﬂlf withnawmsiummg rsudhﬂﬂes dn qvhrtiéolat, @ glass

200 nm | r the lin ayer 2 .and a silicon
sulsiote Which iR ey Jpreke red RE ovSn Y, gAeti g o5 Sutiblg fg "mass
prdduetiod. hea aﬁ@kﬂeﬂ iYW ith al&%kﬁe%s BO50td P0D Rih isused for the peeling
tungsten fil'm and a tungsten nitride film a

layigpl %@@dwamlfqonmm%ﬁm wé der thie|ingwdating lagigr K13. t Note that the
pe 1 lan@ ﬁf i/ %SF limite da%d hfidtent P ﬁn,' DX Iaa{u E&erl %Ytgﬁe film, a
i 1% Iy do & SitTesh oxaé

mcﬂylideﬁ@;ﬂ fiiny mh hibfthohs Silfed filen, Dt Bkt Iﬁai He @sfeda i ﬂuddﬁm the
oxi de film and silicon ox nltrlde fil mcan be use

inquiting jayee K93 isqoplimitsd fQ 3sieonsexide Bl andgrsil v@y@ﬁxmér@ film or
e ty of
+ SELITARYEL i SR LAPRIES Al F LBl
[0038]e, a sem conductor filmhaving a crystal structure
I's used, ich is_ forne uch a nner t hat
anor Bﬂ%‘ug vqar 0Pt $SHIERT ctpbféwa 859 SITREAHST it oating layer

1O§e Bhe pRursIRY! $€5dRBoARIchR day@§ thdJCUP BhEP Dy £'knBwn method.
pl asma’ CVD fret hod), and then the "anor phous S|I|con

Here, a semiconductor film havmg a crystal structure is used, which is formed in such a

manner that an amorphous silicon film is formed by a known method (e.g., a sputtering
method, an LPCVD method, or a plasma CVD method), and then the amorphous silicon
film is crystallized by known crystallization treatment (e.g., a laser crystallization
method, a thermal crystallization method, or a thermal crystallization method using a
catalyst such as nickel). The plurality of semiconductor layers serve as an active layer
of a thin film transistor to be manufactured later. It is preferable to use a
semiconductor film having a crystal structure for the active layer of a thin film transistor
in order to realize high-speed driving of a driver circuit. High-speed driving of the

driver circuit is realized, so that high-speed reading of memory can be realized.



10

15

20

25

30

filmis crystallized by known crystallization
treatnent (e.g., a laser crystallization nethod, a

wo bmsowl7i€r ystal | i zati on net hpd, or a thernal PCT/JP2007/069329
crystallization nethod using a catal yst such as
ni ckel). The plurality of sem conductor |ayers serve
as an active layer of a thin filmtransistor to be
manufactured later. It is preferable to use a

[0@3®)i conductor filmhaving a crystal structure for the

actiye | ayer of thin filmtransistor i rder. to,

r eal ¥ i e 55&@8“& il wf“cg QrEY é{“? erﬁr@t}y of semiconductor
layetsd b shaRd. d'Thé”gAQe @Jsuia!ﬁﬁg 1k 804 G okthdd 08 & SRLleZBFer or a

so that high-speed reading of nmenory can be
stacleeal-layerchf] 0089 lathiegfilm gonfaining nednat iThg ghiel insul@ingfline 404 is

covers the plurality of,sem conduct or ers, | .
forfipfipcave peigkpes ardh RLaR AR, hp s SV Gpfibte g a gputering
methdil| AllediRiveR! thR satARKSdtARYiRA 104 A4y b foHndl iiNGuéti 4 Manner

containing silicon. The gate insulating film104 is .
that gp iesalating flpecantaining |sHicen ipformed ¢o boes Him By 16 tp SR With a
. t ter | 0 j .
singleaV AP o SRH SRl HTBRAE find QR IR Hearhbft using
mibimaeE plabdh ivperfonmed & the gnshiakify €idmt ai ning silicon is

formed to be as thin as 10 to 50 nmwith a single
[OQ“Q@er structure or a stacked | ayer structure, and

surf i L fi t ' i : o

per R OB i A, PP B hich Byertap
withathe sehohduntia 14935 veitidthe getecosidatige filme 1 @ intaypesed Olicrebetween

and g 91 e PR G AT S REBRHb A th DML Balt,BeR e 107 ar
forald iRfth&bHed steplesTrd fiﬁsﬂgh&l&&nw@ 05t sdddall gak eléctrode 106,

first gate electrode 107 are fornmed in the same step.
and ke first slecirade 187 anay beldomp®l, int sushsae osndergthatea conductive film

el ectrode 10 and the f.irst electrode 107 may be
fofasi el S G B S B PR pfgptenun
tar®dlu@, 6663, Siréondsh AVHhAdRHS paBadilitn] Rafhiwi, platingsi, ©F iron, an alloy
ni ckel , chrom um nol ybdenum tantalum cobalt,

theseafcama gampousaileisaf ispformed;by @ sputierine methpd and prgeesssd into a

de%ife(anslgﬁg. aly 91¥at% ?r\?ﬁ){ch l?z{s g(gﬁomﬁ%gte}igﬁé gﬁftaﬂ.lé for the gate
ornmed by a sputtering nethod and processed Into a
eledede ©f & METeand aTaharadteristichsuitableafor batehof the electrodes of the
characterjstic suitable for the gate el ectrode of_a .
antifuge-Gia RO sraed. s_tIPc‘L‘asu‘?IPba‘!ﬂ“@e?to‘@m%ea Bpgsipe film is used.
The iigsleR 48 Rictd Wahdidoh ¥ &y PLELEEM th&eBEb&RE Sftabld¥or one of
thi s enbodi nent node, a tungsten filmis used. The
thet elegtsaden ofithenantifuse-typsi ROMsi | Furthermaref sinpe thestuingsteie film is a

maA S b 3, PREVEYEBieb AR e oigy B YEigcet ot o
p-dhahm8l itfandstoRhRd hth-chhndel traasistor 186 2dndtthy Blchamied fraWgistlr and

function, threshold voltage of both a L
the n-channel transistor are roughly symmetric to each other; thus, the tungsten film is

one of preferable materials for the gate electrode.
[0041]
Next, in order to add an impurity element imparting n-type conductivity, steps

of forming a first resist mask which covers a region to be the p-channel TFT and

- performing doping with the use of the first resist mask and the first gate electrode 105

as masks are performed. The impurity element imparting n-type conductivity is added
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p- channel transistor and an n-channel transistor is
| ow, and the p-channel transistor and the n-channel

Wo e@ssisior are roughly symgtric to each ot hePCT/i067/069329
the tungsten filmis one of preferable materials for
the gate electrode. [0041] Next, in order to add an
inpurity elenent inparting n-type conductivity, steps
of formng a first resist mask which covers a region

to the sbmiqohéucporcﬁlan rse|thaXRiFtyan dmpenitfyouegibng agdfpimeyl i a belf-mlégned
use o I rst [ esi st. mask and the first

magidct %FS "1'@{5’"' LaPyry R%glg?seseﬁ%er 57 NBUCC TR lﬁ%&r j& Jrain region

10®loe HAN-chdfRal TFTY Br hddiBors, 0N déisén of ttle isémRYAARS h& which
seni conductor film so that n-type inpurit regi ons

oveslaps athnthe finst gatscaléctrge JRe dermenrasra chiamaclefonm Wereglon 112.
Tt TR b YodiGERRSHE Bty SO 60 R hfarRlsidh. | As the

lmlﬁlﬁ’gy lenm‘nt tilparsifincypel wohdictivay evhivih isciided @6 [tk Seriticbiductor
the first gate electrode 105 serves as a channel

layer phesphomys %@gqr@i’ﬁellfz@s)nﬁé)’%‘?@b weddopi ng may be

[00R8 formed by ion doping or ion inplantation. As the
' n‘[auri ty elenent inparting n-type conductivity which
i s atieafter thérfirss easisc maslkjistmmobay il prqahmmnldcmump(lﬁ‘by edcment

arsenic (As) js .t. used 421 Then fter the
impAfigs Prigt SondyR 1o Pher Shpbigondugop Tk Spsif-fosing 4 Second
resisfRIAEK Whichl c%or@@ta 1efBRAS bd EheICh &mﬁemuﬁ‘d beffarﬁnﬁg)déﬂaﬁg with
semnm conduct or ayer st eps of form ng a second resi st

themkomecwcem ggsist anaShgandntlmseb@nd gate reledizpdp 06 TASTmasks are

P, nde PRI P reltBi Brs' DARTERR Ll cborom) s

adde@r footheesbmiddiRuttaP Uilin oelh@Mprypd Mppirityn@gfont Yap€ formed in a
conductivity (_m%/)pl cally, boron) is added to the

selfsaligned mpanaehr Thesep-tyns mpaFityrazions SEre s ia SPUrEgreing 111 or a

draﬂ{ ?eé&[ ‘TﬁS’ of I’t‘hea St:ﬁ!utne?lwe‘in TRGGh; a E@ﬁﬁ f? :{flé/ Q&mconductor

regi onBServe as a séurce Teg
laydr whith ro@gthm witl) thef setdrl gate blronede T06T: ser\tds aaduoktﬂanmeﬂ fornation
regiqon of the sem conductor |ayer which overlaps with
regiielldecond gate el ectrode 106 serves as a channel
[00‘4gerati on region 113. [0043] Thereafter, the second
resist mask is renoved. Through the precedl ng steps,
t he Theyeafier,ythe eglood gesasttrhask-is yereoad. p Thyqugh the preceding steps,

conductivity are for n each sem conductor | ayer.
they IR R O THEee RBnTEPS ORI e, AR, o cach
serfficSitRidior 14RAT {NHG thatt élﬂh@uglp UGl ¥n WhichAdle dmPefiQT @ement
the inpurity el enment r(r{partlng -type
imparting n-type conductivity is added before the impurity element imparting p-type
conductivity is added is described here, there is no particular limitation on the doping
order.
[0044]

In addition, before these doping steps, an insulator which is referred to as a
sidewall may be formed on sidewalls of the gate electrode and LDD regions which are
adjacent to the channel formation region may be formed. The LDD region may be
formed using a new resist mask although the number of masks is increased. A region

to which an impurity element is added at a low concentration is provided between a

channel formation region and a source region or a drain region which is formed by
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conductivity is added is described here, there is no
particular limtation on the doping order. [0044] In
waddsoion, before these dopifyg steps, an insul BCDIP2007/069329
which is referred to as a sidewall may be forned on
sidewal | s of the gate el ectrode and LDD regi ons which
are adjacent to the channel fornmation region may be
formed. The LDD region nmay be fornmed using a new
addiden ef ambmpuriy tleowghattanlbgh godentrationyasd thej regionds eedereatl to as

ion t i ch i mpuri.ty el nt i.s added at

an O Bt Ve B PEDFRIR L bridiie ah o iR e of te TFT
canf B¥ l@Bdde@n regi on and a source region or a drain region

which is formed byaddition of an inpurity elenment at a
[00Phh concentration, and the region is referred to as

-an L .on th r.egi IS, DI oyi ' -

cur r PO EbTir AR Eatvr Sy R Rt G, Biron o
phaghorub)ofay bé adddeas $iad semicorliittot 1a368DinNdrd&f toicoRtsli 4 threshold of

el ements (boron or phosphorus) may be added to the
theddih conduct or | ayer in order to control a threshold of
[OOh? TFT. [0046] Next, activation of the inpurity

el enent added to the sem conductor |ayer or

hy dr Ngethattivatiom of theeingemity eledicot addedapahe semjzonduwtorddyer or

a kno t echni que. The activation of the i ri.t
hydiYesharion 6F the, e on Bt AEXea® B IOMEAL St ORI E G iate. The
activai6il of ShPRifufiyBR ¥t b Gie-HyArdpRhAidH 6 MeabmidoadhdtBNlayer is

in a furnace or heat treatnmént using lanp |ight or

perfarmed blyihigh-tempieeaterse ieat, treatment én p hrnege erthegbineapinerisusingdamp

. t reat t tenperature. is,used far the first t e .

tigff s 1P HER, psFetb & bl Sl leladf o e ferpsqaoure i

uselli fostthe!l fast padeelddirbdeniosh the Sedondn@de REIcAbEe 1106, and the first
activation step or the hydrogenation step. Needless to

electsgde 1Hewhichqse dormed) bafoii the aptivation tapegiethe dyydraggnation step.
ko 09 Sbaph ey Mt 4 154555 WK SACERERSR 105, e
secpnd giite kdcarbda bOb, iand shenfifseéleetrodsti0THs a higtsmeftingipeirtinyetal and

. wthstand the actjvation of the inpurity_elenment or
is 4 Wéteﬁyﬁwggéﬁa{l seificisntly pathstand (hmagivation Pfa&srlmppmy4eﬂfmem or

the?ﬁgfofgeﬁaﬁidn'ﬂf%{é Rfikorldi&yt BYeM9 T11m 114 which covers

Irst gate electrode 105, the second gate
[0047Ect rode 106, and the first el ectrode 107 is forned.

The I\&er;(tt,earnl ig%re‘lgyer insulating film 114 which covers the first gate electrode 105,

the second gate electrode 106, and the first electrode 107 is formed. The interlayer
insulating film 114 is formed of an inorganic insulating film by a sputtering method, an
LPCVD method, a plasma CVD method, or the like. A single layer or a stacked layer
of an insulating film such as a silicon oxide film, a silicon nitride film, or a silicon
oxynitride film is used for the inorganic insulating film. This interlayer insulating film
114 also functions as a partition wall which insulates adjacent memory elements.
Since voltage is applied to the antifuse-type ROM to generate a silicide reaction, an area
around the memory element instantaneously has high temperature. Therefore, the
interlayer insulating film 114 is preferably formed of an inorganic insulating material
which can withstand a temperature by which a silicide reaction is generated.

[0048]
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insulating film2114 is formed of an inorganic

insulating filmby a sputtering nethod, an LPCVD
woreiokod,71@ pl asma CVD net hod,, or the |ike. A sP@OIR2007/069329

| ayer or a stacked layer of an insulating filmsuch as

a silicon oxide film a silicon nitride film or a

silicon oxynitride filmis used for the inorganic

insulating film This interlayer insulating film114

al soAltemetivedy)ss ase hyprofithe inonganid insubtingffilim asilaxans resin with

. adj acent nmenory. el enents. .Sipce voltage.i.s applied to
highaE RRASATEE W RO g Bb P8 SPPLCR Il iDg G e used.
Nofth@{ £ 8iléXafé! Ridir EstrddpoMIsto &l RGR Rbnta Sl LN SR0EGUSING. N8Roxane
hi gh tenperature. Therefore, the interlayer insulating

hasf a| skeleton sigugiuief inchiding # dbanddobfiligon i(BDr grehosygen (0). As a

ipsulating material which can,w thstand t enper.at.ure
sutliRRE on"SheBTb ol ftefingn A et AR BRG, Co £ RARI EBup or
aroﬁxﬁﬁéa]ya!rdcﬁfU@? iy elsyd. aglteniveBy & fl@brot B@up NAEP DRI sed as the
insulating film a siloxane resin with high heat
substitiient: o Auehefaltematixplyben eiganic gseppospniainiag gt leastthiygrpgen and a

u'Reh HY bbfscdithe Mubflal o oifoxane resin

0 a resin containing a Si-OSi bond.
[008D]) oxane has a skel eton structure including a bond of

silicon (Si), and oxygen (O . As substituent, an -
or galPE @r@%}& B 41 g?rmfda'esmseaﬁo | %g%ﬁ‘\de eithgy. the jpterlayer
ins%ﬂatﬁé% fitth Q49 afd tlﬁ%%?f@aﬁlkﬁlaﬁ'ﬁlgﬁﬁﬁ 260 anhe'iﬁteg:?)g:g irtls#éating film 114

natively, a Tluoro group nay be use
is seldotively weohed t¢-domhen opbnieg.nads Ve stching, wetgetohiog gr doy etching

cont aini ng, at | east droogen and a fl uor oup,,may .he
ma§ 28 getiBri 3 sSRPIALN GRS HaRErtongey. o oY fHEdHsistqnask
is fefioWBd URicRdark tARRUQp&SHor tiSpRidgimed Belen bl ro:pam'ﬁ reaching

insulating film2114 and the gate i1nsulating film2104

thepsemieandnetoe laygyean openingardashyng ithengatesl¢atrode |af the VIdly and an
.ched .t r ni-R9- he et chi hi .
opeglﬁr?%r:%gché{?% th% nfgkt?raa%/&%ge 109. ﬁ?ﬁl}grrggrr%, gvé: @%_le Q#Zéqeg}nn%s rga%hmg

pert ormed,

thetflistr edetirod@ Y0 D erefeovidedradirstidpRingtfoestickengsd silieskKfilns later and a
renmoved, There are three types f_gor the opening fornmed _
secRB{ oPeRig of9 nfoRgingeacKiriyg Whichs isneleetrigaily spumegird, to dhe first
cleQP&RRi 109 reaching the gate el ectrode of the TFT, and an

openi ng reaching the first el ectrode 107. Furthernore,
[005Gp types of openings reaching the first electrode 107

ore MOty LISIpoRELRg 06 58308 10,8, S Lol n ui
iy, B s Yo SONARCARL M B o0, o
showre ot thedgrapl) df FiGi 2h thes fitsbrapening ris tpinéferably small because current
consumption is increased as the diameter of the first opening becomes larger. Note
that although the size of the opening is indicated by diameter, a shape of a top surface of
the opening is not limited to round, and oblong or rectangle may also be employed. In
the graph of FIG 2, a vertical axis indicates a current value right before a short-circuit
of the antifuse-type ROM and a horizontal axis indicates the diameter of the first
opening. Note that data of FIG 2 was obtained from a measurement using an
amorphous silicon film with a thickness of 200 nm formed by a sputtering method as a

silicon film of the antifuse-type ROM. In addition, even when an amorphous silicon

film formed by a plasma CVD method was used as the silicon film of the antifuse-type
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etching step, has a dianeter of its bottom surface of

about 1 to 6 nm However, as shown in the graph of FIG
WQ?2008k€17ié r st opening is pre{./erabl y smal | becarPsBEIP2007/069329

current consunption is increased as the dianmeter of

the first opening becones |arger. Note that although

the size of the opening is indicated by dianeter, a

shape of a top surface of the opening is not limted
RQM, 2 mlatidn betwieenBhe digmster of theaopghimgramy the ewrdné value right before

a Sl kR shtved, A ot Rerency B, fhay it “BnosPliods silgey fitm

forgfedbyQ PlkéringshethyP¥asidddand a horizontal axis
i ndi cates the dianmeter of the first opening. Note that

(00941 a of FI G 2 was obtained froma neasurenent using an

210" SR, 1 SRk b Kot . RubBHORER, Be R Raching te

or ned as a si |Con

serﬂi&bndm-lhw ethRGMamhgl reaiﬂintgl the ,gaavammﬁe of @ie TRDY FHdoHs first
si.licon filmformed by pl asma CVD net hod was used as
op¢Hg anq the sgcand) qﬂeamgtrﬁ@ha}& the figet-elspiiordenlf7 san bt farmsd by one

etcﬂﬁ,?\@% JSE{; r@b?ﬁ?ét@ﬁm fcohdifo@PeNi Ng and the current

ore a hort circuit showed a simlar
[005éﬂ1dency to t hat when the anorphous silicon film

for utterin t hod S use

Lol T B Prrceabteiss, B B b riSertine ROMY soipped tpueh the
sari® @t@hﬁ“ﬂ; the 3LRLABAE s &?Eﬂo@ ﬂiédFFi‘ Qherb Y& the hﬁlﬁb&ﬂff%’téﬂ)@ is not

reaching the gate el ectrode of the TFT, and the first

incggssed-ng and the second opening reaching the first
[O(j;l ctrode 107 can be formed by one etching by
(ﬁust ment of an etching condition. [0052] In the

prechekiN@ sitiegs filmarls Bf foiked 30tdsf teseveripewitovhd $irst opening
f or med throu<lgh the sane steps as the manufacturin

reaghiggsthgs figsh gleptrgde (1904, o flde esiliope fikmnbkt can bgt fyymedsusing an
D I

amiebE 1593 8, L 030heRiing L) 180, O Th G160 i ey

sputesiap infghdd) @n fLLAGYD ahethod, adisiasiiy CV[h meshddg oD thef likem Hebe, an

B%?ll) nreﬂrm ?@S&am%marﬁ\yﬁ wﬁasy@? !(r:nonafllm

[063\4 a sputtering nmethod, an LPCVD rret hod, a plasma CVD
]hod or the like. Here, an anorphous silicon film
obt aArtbrd:kbgss af theasilieonChiin 185 o0 o200 eoh, [Shos4frcuit voltage of

thets'Rllg meclg{)}\'f ggar(?ﬁé)l Cr@? tJ €he r{nhu]:'klnesé of t}l 1111%01?' gpm 1. A graph
of FIG. 3 shows a relation between the short-circuit voltage of the antifuse-type ROM
having a diameter of the first opening of 2 pm and the thickness of the silicon film.
Note that an amorphous silicon film formed by a sputtering method is used as the
silicon film of the antifuse-type ROM from which data of the graph of FIG 3 is
obtained. According to FIG 3, it can be read that it is preferable to reduce the
thickness of the silicon film 115 when antifuse-type ROM with low short-circuit voltage
is formed. The short-circuit voltage of the antifuse-type ROM can be freely set by
control of the thickness of the silicon film 115. In addition, the relatiqn between the
short-circuit voltage and the thickness of the silicon film when an amorphous silicon
film formed by a plasma CVD method waé used as the silicon film of the antifuse-type

ROM showed a similar tendency to that when the amorphous silicon film formed by a
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the antifuse-type ROMis proportional to the thickness

of the silicon film115. A graph of FIG 3 shows a
wo edoabiiome bet ween the short-gjrcuit vol tage of PehaP2007/069329

antifuse-type ROM having a dianeter of the first

opening of 2 mm and the thi ckness of the silicon film

Note that an amorphous silicon filmformed by a

sputtering method is used as the silicon filmof the
spwttering methadwas WER f r om whi ch data of the graph of FIG
[0(%[5. s obtai ned. According to FIG 3, it can be read that

is preferable to reduce the thickness of the

si | gppdditionNok$Eenvbianitrsstnl thissBe pun@@séi%p%mﬁled iPie silicon film

short-circuit voltage is forned he short-circuit
usefofor dbre anfffusciypa @My s Betwase thRombeverdaseriadeettlying él‘“«P wd step
f. f..1 hi ¢k th L fil
of %C)fgm{rlé) kheos1{1% flf at}%(lpgﬁusr%e(? &l}gearllre {sﬁ;:)se Con IC tlr'n %la' &1{5 steps are. not

comithioagl¢ paﬂdnﬁdﬂle Md)r@ laRfspen 6f oyRnSd J:drﬁﬂﬁe(f atlamiieicesbttween
anor phous silicon filmformed b pl asma CVD net hod

thegicqr e 445 apd fiss Prst lectraderA G thamin aiher rogsEL ot e Sriogn film
h d e

113G Sy W B1EK 1R, iREh ABENalR BERKPERLRode 107

ard i shjsetutivaetidstacked, Oxygparoraitrogenrio gentaimed ine silicon film 115,

soéﬁqtpos conI ained in the silJicon fi|l mused _for the

RRselnReREtrieal (RsisiAnGe, betwiseR, betpre @nd aftsr ayriiengt the

m%@@t}%@q{@mq;e iheremeng tlhfd(ﬁﬁdd Menfthd GpenfngPRIUpSiel o the
the air is perforned, so that thé steps are not

 airafiat being bsmedpethin naturd] oxide Elmiis saruesimesrfoongdyena prface of the

con ine i,nterface ween. th ilico fi 115

ex R0 RurtSfen 0 e Pltsaio, BY iERoh 45 e phefBl olide ik Sn the

suffftR ofithé @@igsfeh!fifn] I ndtiral Beide filinf das SFuhdtivn qu\/bquér layer, and
| east the silicon film115 and the first el ectrode 107

thugy the gptifusertipe RPMangulficically functivgpgen or nitrogen is
[Oq?%ital ned in the silicon film 115, so that a
ference in electrical resistance between before and
af t eSinot ionk gaskfis nbededfot patsening kis Ridonafilnb @15, the number of
i ncreased. In addition, when the opening is exposed to
Stepﬁé igcreasedl due toa filg forajatiprstep apdia pattesping stepdhereet. £ | m
syysonetimes forned on a surface of the exposed
uJ]gsten film Moreover, also by formation of the
nat ulNate that, détlfeislilinoorfilthSSis lsélactéved)j fdrtmdtushrgslicmﬁd in which a

higfhg(lg}'g]i:r gﬁa %S{xilﬁégrlnq f){“ h&gcg:%{:ﬂg ﬂ@ﬁ# n‘? g’soﬁ/eg In an organlc
solveit Bych @rdpiet distRargimd ' m er[h@%@&h 2 AF MKORRINFBAKhOS, tH@ﬁdﬁﬁer of

for patterning this si I icon film115," t hé nunber of
steps whichiis incrrasethduedo dhecformatipnfaf|thg silicomofilno hlseandegadncgd.
[O(ps’gt]t erning step thereof. [0057]

Next, an exposed surface of the semiconductor layer is washed at the same time
as removal of an oxide film on a surface of the semiconductor layer with an etchant
containing hydrofluoric acid. Note that it is necessary to be careful so that the silicon
film 115 is not etched and eliminated by this washing step.

[0059]

Next, a metal film is stacked by a sputtering method. Then, a resist mask is

formed using a photomask and the metal stacked film is selectively etched, so that

source electrodes 116 and 118 and a drain electrode 117 of the TFT are formed in a
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Note that, if the silicon film 115 is selectively
formed using liquid in which a high-order silane
w@ oovpourtds f or med of hydrogenﬁﬂnd silicon is di BGDIR20G/069329
in an organic solvent by a droplet discharging nethod
such as an ink jetting nethod, the nunber of steps
which is increased due to the formation of the silicon
film 115 can be reduced. [0058] Next, an exposed
driverrgiceo psfrtioth d 48 ariscomdueleetrodeal 2y and avihisd eadlecinode HA9 of the

ne, ti s. renmoval . of an oxide.fi on.,a surface qf
ant bt RO ot EOPRipeh ity i 0k 2% & Rtk Sletrode
12hsdofthé R drCardéiind . podne1 300 atThetcohBeckion @ReR6de 121 B&lectrically
careful so that the silicon film115 is not etched and
commieetad Hrareantenpatapd 8 pRwshsupplstoapatiorognyjt tegbg formgd datery |
Ux%bLn1is stacked by a sputtering nmethod. Then, a resist
mask is fornmed using a photomask and the netal stacked
fil nn addidbgcthevelind electiedt 139 ik heltctadllyc eomleeretr des: first
116, and 118 and a drain el ectrode 117 of the TFT are ., |
clegtipdeeld) 7, 50 that jaeiringis dedl; peensdinglyy, redugtion, ingpovsy ponsumption is
achilvefi! ' Rfithel&le AR civd %%Jtﬁlx @Ja&ﬁars,,odl% thit@ Pctbll 119 electrically _

t
ant1fuse-type ROMare forned in"a nenory portion 130;
cormacts a ssotchingtdlancnd |te ¢he fiche ele@tiodes1(7or e thei casanf passeemaatrix

tion.15Q. T [ | ectrode 121 | .
meBRet (14 3 i SE{ B3 P AAvesA v RRAEhTn *sipsyfgpm (strp form)
andSthe Rdbnl QIERbIGN 201 & bd ark4hgl@ i gz[rﬂl‘%l in 2k@ipe f6RAPEShs {obe at

addition, the third electrode 119 is electrically

rigmm tte dhe frst ﬁléctmdes 10 ebx the @eseiqfﬁhe 9®Simanata'xw1¢m?rg, the
it deile PR ABY e h B GhIRD 1b RerPOREL GO BRMARYS 07 1 S

eved. e case o e matrirx menor
[006h] rd el ectrode 119 electrically connects a sw tching
elenent to the first electrode 107. In the case of

passiNote thal the.mefahplagked; filan hiptesis 2 thaea-layefetfacksd stagtups of a
titaffu? REER Wilkl'a RAGGESSSE St dih P2 pl8TaMrn byl il Qi) @Rftncss
t e 7l Te

e secon ectrodes 120 may be arranged in para
of 100 to 400 nme ahd artitaumsfilino with athickngést ofaf(ytce20G omt helt least a

fir el ectrodes 107.. In.the case of the passjv .
layget g w%ﬁﬁfwgeff AR CHHiER PRt tbe siicos Bl 413 iy formed
usifiga SR RPWhichTedd®s WA \ficaR tiforRadifdiget rode. [0061]

te that the netal stacked filmhere is a three-| ayer

[0062hcked structure of a titaniumfilmwi th a thickness

of ngg .200 nm .a pur.e a# mnum,filmwth a_ thi ﬁness

of 109008 A A i 5 VR o1 eIl o Al Eentect
resRfan6® with dHer NdBndidtivieeterial li@dew, @hd tfligherbonl, sihdkCRdpure

film which is in contact with the silicon film 115,
aluminymg filmgis used and a wiring resistance value is low, it is effective to use the
metal stacked film for a lead wiring of the driver circuit portion, a lead wiring of the
memory portion, and a connection portion of the antenna portion.
[0063]

In this manner, as shown in FIG. 1A, over the substrate 101 with an insulating
surface, the peeling layer 102 and the insulating layer 103 are provided, and thereover,
the antifuse-type ROM is provided in the memory portion 130, and a CMOS circuit
including the n-channel TFT and the p-channel TFT is provided in the driver circuit

portion 140. The second electrode 120 of the antifuse-type ROM is formed through

the same step as the source electrodes 116 and 118 and the drain electrode 117 of the
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using a material which reacts with silicon to forma
suicide. [0062] In addition, since the titaniumfilm
WO g008seriid or this netal stacked film contact PCTJP2007/069329
resi stance with other conductive material is |ow and
furthernore, since the pure alumnumfilmis used and
a wring resistance value is low, it is effective to
use the nmetal stacked filmfor a |lead wiring of the
TFdy sovtbat the mgmber ¢foteps anredacdde adn wilditiog, tbé cotmechiemelegtrode 121
ortjon, and a connegtio ortion of the antenn
of {38 aptedis PR 3 FOFRSY fhralehun aime SieB an ik sofipe icatpdes 116 and
11®¥Rd thd A RiciBEE 119 1soMHBal BRtakh fddlsdnicd An SHEbiebtior Pértion
peeling layer 102 and the insulating |ayer 103 are
betweery thgagtenam and the peworsupplyHfermatianf qirsuit apd aoRORAT ke reduced.
[00%&@‘” ded in the nenory portion 130, and a CMOS circuit
I'ntl udi ng the n-channel TFT and the p-channel TFT is
pr ovHeRJFI® 4tshewslaigv£ph showing dlediid thaviatcterikbics dhbe afGfasetype
el ectrode 120 of the antifuse-type ROMis forned . | .
ROMy olig KlGnd & aigdical apisaigdicates <yifente apd achorizpatal pxés idirates
ap it @(ﬁg %.heAgra% ﬁélﬁcgifi&g]e fi 7wg%.at 'ﬁﬁglgl-gs oF StOhﬂltn &Hf%h is
nunber 8 steps 1S reduced. [n addition, t%e
formedrbycd plasme [(GAED moetbodl Blusedl ak haesiBedrefilna of thid argifusestype ROM

fornmed throu t he ne st a he source el ectrades
whichs Ve mEERIeh . 1hedaiann Mhect 108S LTSI aesils of the
antﬁﬂgg-ﬁﬁt: RO¥ whiEACHamhBef of %;‘SI%P Ehif bf Qﬂ[}n.b?’i“}i\@ﬁ{c}a&ﬁ&nem

antenna and the power suppl tion circuit an
was oomsictedfob?s elestantsdand] DO6ENt e right ksfdreshshost-crcgit ayal in a

showi ng electrjc characgterjstics of the antifuse-type
rangexof 1t lﬁuué-4,A shorpsu At thepasitsectyps ROMdt pontmed itia sanee

' %o bR CRLESIAPR | tRSRe

of SIARBNER O o PRERIAEY UR RS R0 €0t son by o

this sntifosavgyge ROM islaamemoiVElemehthwiichsis wapablasf sriingiwidna low
film of t‘?% ant i fuse-type ROM whi ch was neasured. In

currepy vekug and [wolage ows” measur ement results of the

[0085] i fuse-type ROMwi th a dianeter of the first opening
of "2 mm The measurenent was conducted for 25 )
el enBaeadingrtd the electrisnchavastaristies ghthebaftiduse-type ROM shown in

't - Ci j ¢ ' ; f .1 to. m. A

FIG ot cof e St o R et S fh B B¢ griurbianms Snigshpf p sugert yalue

and®aAELe FhludRititie dary Ok tadgerald FohOa Witdlesé\Giart4i0bé Pealized.
the results in FIG 4, it can be read that this

Thatris, thg satifusertypRARPMs showneirof K. ¢ capaeducgieledtri¢ powerfap maiting
dat?.g Og@#ﬁérﬁgre%gf Ii]ecﬁ)lc{igerof: Y Wrﬁfﬁ% v%ﬁhé’leevaqﬁ]g aI \R)Wagé) Lf&l@g formed by
a booster circuit or the like from a signal obtained by an antenna can be reduced, and
reduction in a plane area of a driver circuit of memory can be realized. Accordingly, in
the case where the antifuse-type ROM is mounted to a chip, an area of the chip
occupied by the driver circuit can be reduced. Moreover, the antifuse-type ROM
shown in FIG. 4 can reduce electric power for reading data, so that power consumption
of the memory can be reduced and low power consumption of a whole wireless chip can
be achieved.

[0066]

FIG. 5 shows a cross-sectional photograph of a state after formation of-
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According to the electric characteristics of the
antifuse-type ROM shown in FIG 4, it can be said that
woreess/y17mi ch can be dri venv\%n t he ranges of aPCTIIR2001/069329
val ue and a vol tage val ue ich can be generated from
a wreless signal can be realized. That is, the
antifuse-type ROM shown in FIG 4 can reduce el ectric
power for witing data. Furthernore, by reduction of a
antifusd-typg ROM ager aaplass sabsmtet anre applicagioh onfredltige to obtain a
booster circuit |ike froma signal obtained
Shof SR A §0,OBRNSHI A, DTHEET S8t A IPHOh SHCRRS).  An

amBfRu® Kilitodl K Q¥itlF h tkibkdes©@ bt 58 AR WhichNs FermicBby & (fﬂjasma CVD
Accordingly, in the case where the antifuse-type ROM

methpdrmwastsed as &easﬂmw;fllnmf the elalfme -tyhe RQMpvlmse @mhewgtgph was

t he iver circyit, can..be re
taken Pl § ot & SilelaeiBibadF oV e KRB R e theliicon fitm and
thePdeéledtfyde AR dbatadBivith ea€h bthal PVIEthat @ 8Bi¢THR refdtioAfdoes not
the menory can be reduced and | ow power consunption of

haye taHhs) gengfated) asies ap gplireragiop of dhnandifusg-typo BEBY wheee the silicon
gt L
paraod tiepieigionais Imﬂdmﬁlvv Myt thg eilicileabicaion. aThé duventuir rhasliconfirmed

sevgtrazt@?q.r%(g'@c quglflgzst | X‘tﬁh%gtﬁgn&ec{l{,\g &p#’r{) Eﬁ{ ar?:glola%vvﬁre the silicon
filth Qh& ﬁ[é%%t é?éctx%@e Bfe iMtbfiticd witl Qicithely @ pl asma CVD

nmet hod was used as the silicon filmof the .
[0Qefi i f use-type ROM whose a phot ograph was taken FIG5 '

sho ui,Ci de eacti.on ntiye re

Eho BIG cA oS enlaaaa Vify of A% e glont sl FhSrograph
of FIRACIFI@ 41 slﬁfWJla Sdhlefatic mwethteﬁ@f A&dekdihgl o ﬂrf-‘éfdlmﬁﬁhon of

does not have to be generated over an entire region of

a eampaogiionf ofs eachy pertiRm\efia cgresstseetianial istraetura o HEGd 6Bnby EDX
meaéuréﬁmerﬁ' Fagéﬁr QHSulﬁro% thH%s?é%]”tsﬁ%Bn %dﬂm%ﬁh%& %Re&eteéw& i & first

elee@miam ¥ eilioyn flhﬁ 2$5u amucie;eécﬁﬂcaldoﬂnde pyiL> respwmew Haaddition,
confirmed several nenory el enments which are conductive

a S}lwldﬁdﬁc“@ﬂ iy groeratisd fé?mmer the figd ebemrvieo%ﬁf and the srgondyglectrode

22% (r;& g ﬁﬁts{l&zﬁ %Pgre%nvllggw 0 tthetdFI ﬁ t si gﬁ@@%f? EQ‘&&Y& the

sihcomfflmsékﬁ wanichl 1spino¢mxyacaphtlntherte6015d ekec@odB220onA ragion 202

ematlc Vi e hreo to an m nation.o
e eaiagt sith the Bt elecispda 27 5 degin SLuBiDd i aticde and
turr%&t’éﬂ GhitiR £E nfikdd. 6BHM iR BRI & BB tungdsRh3Ri AT Hained in

of tungsten, silicon, and titaniumwere detected in a

thef legw Weis tpagindly xdectricallyi donpested to the 2it&niumnsilicide dayend01, so
tha? sﬁor{ cucult2 s%atb( %Bgtlve sYa(?e)yls gclanQ:ra € Ition,
[0068]

Then, an insulating film 122 which covers the source electrodes 116 and 118,
the drain electrode 117, the second electrode 120, the third electrode 119, and the
connection electrode 121 is formed. This insulating film 122 may be an inorganic
insulating film or a stacked layer of an inorganic insulating film and an organic
insulating film.

[0069]

Next, a resist mask is formed and the insulating film 122 is selectively etched,
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a suicide reaction is generated fromboth the first
el ectrode 207 and the second el ectrode 220. A titanium
waemosidield ayer 201 is formed,pver an entire sup¢BER00T069329
a region of the silicon film 215 which is in contact
with the second el ectrode 220. A region 202 which is
in contact with the first electrode 207 is a region in
whi ch titani um suicide and tungsten suicide are n xed.
so Tha an toamiugnrsmhbigjéleothitdwelecm@sﬂ& agdi an dpering)tredching the

coqr%c%%gel%;cﬁg)gﬁ qaﬁ]ogelﬁogpgcg r 1'&@ Itl}/aéel e ér:)tlofeﬁ!silltrx gi:e%{}lr(]:g cto?udlection
withhaf an@hiL£ W be SoAh&l (LaNduUGEd v Y dp&ing TeABMR hebnnection
[ 0068] Then, an insul at i ng film 122 which covers the
elesisedeck2ds mede semmparatielyhegeiars. plutlitylfapeniageate poesaded.
[001@2 the second el ectrode 120, the third el ectrode
and the connection electrode 121 is fornmed. This

i ns uTThén, B@ resibtrmadskds remyoved, 4hd al etadlaércl 24/f6ringgrovigg adhesion
I mor a stacked | ayer of an |nor ani_c |nsul atin

of th Mteg and pfath elestrpdg 123 arg form [Td;eegqta xer, 124 and the
foJrﬁfélé&mH@%ba mcfﬁﬂggae&l g itk BRH! a@&s;g)g LIL o' démirim ilm,

ectively et at an openi ng I'ng t
or thieilikd tizbeglt the demd t@pan@hametap tayeniR4 @eicthe frgxrﬂﬂ”aéectrode 123 are

ection el ectrpde 121 . eforme No
forfiRl bt SPERE URGLOT AL Ak S e it Fhessrse, oF srplying a
spdtfénﬁg th@hSE Gt AR mcl%l f@? 1§f0rﬁ1@§ 2 P&t '?Haskeiﬁl‘f&'rﬁkﬂ tdi6ctive
connéction el ectrode 121 is made conparatively |arge

etchingds pirforaietliapddhe wgishinagsisaereoyrdovi ded. [0070] Then,
[ resist mask is renoved, and a netal |ayer 124 f or
ngrovi ng adhesi on of the antenna and a fourth

eI ecNegglan dr@nid €23 & fodled BhQ sgﬁitélﬁné mtod 24 privflingRethod.

fourth el ectrode 123 are for using a titaniumfilm

In thecase of forming tl&nﬂﬁ?% Kby pIsgreen pnph@g makkod: ofy uipk jetting
i3, 3°SE0R408 sl AR LEEE s S LM e of

seviefll prtt fol Se¥ermbttbey und Ard hﬁSSGI&S@ (ﬂf dlgﬁibédl 1Y a@ organic resin is
sputtering nmethod, after the metal |ayer is forned, a
selpqtivelyrpriesk andstheny baking forreducing elegtricipsigiance ipperfarmedd,
[0 the resist mask is renoved. [0071] Next, an
antenna 125 is fornmed by a sputtering net hod or a
pri nAk nige oxidnodve partitles meskepaticleo bfrong of itvrakinds fom silver

(AR BRIy BRI ICEMCISANE: PR CR) cesWatiat (). talum (7o),

moPdehih Sy, (laftuf 8fif) MATRL Gike Ctine particles of silver halide, or
dispersive nanoparticles can be used. In addition, as the organic resin contained in the
conductive paste, one or more of organic resins which are selected from organic resins
which function as a binder, a solvent, a dispersive agent, and a coating member for the
metal particles can be used. Typically, an organic resin such as an epoxy resin or a
silicone resin can be used. Further, when the conductive film is formed, baking may
be preferably performed after the conductive paste is applied. For example, in the case
where fine particles containihg silver as its main component (e.g., a grain size of greater
than or equal to 1 nm and less than or equal to 100 nm) is used for a material of the

conductive paste, a conductive film can be obtained by baking of the paste at
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several nmto several tens nmare dissolved or

di spersed in an organic resin is selectively printed,
wa@eashiiene baki ng for reduci el ectric resi stRCEP2067/069329

performed. [0072] As the conductive particles, netal

particles of one or nore kinds fromsilver (Ag), gold

(Au), copper (Cu), nickel (N), platinum (Pt),

pal | adi um (Pd), tantalum (Ta), nolybdenum (M),
temperatnies of (30 fo, 300A@ sb hetd bekayed. | dtqpaativiely, éine pirtisiel vattaining

gal [ d?, or di s&gr sive nanoparticles can be used. In .
sol Pk iqgﬁ’-fregssql & ﬁﬁﬁ'i“ﬁn [COEIPANEIH JAY ,lpgdugeﬂ. t}pethat case, fine

. r c

porfREHETn F AR s oF s Blan TPERRo 20 B phFIDy 101 Solder
andleaddiee seldsohavenh adeantigef beingdowagestt , and a coating

nenber for the netal particles can be used. Typically,
[Oogllﬂorgani c resin such as an epoxy resin or a silicone

resi : m ugct:J ' o
is f (f)hr grrgcgcgg aﬁ%gmﬁg;ﬂ%gﬂéﬁng er ab%‘I %pgc;?{%r E%%M% gﬂg EHB‘d, s
effediveco prhvidei the mpéd layer $24aq5 bhasel filikovhearadhgsian ofithe ditenna 125

.case. wher.e fin articl cont ai ni n [Jver as its.
Wil NS e U 28 Tptow” o The RRtat iredrOl, Bz Ve it and the
ant@ftBhre fOrnded 60R ML dafitSsub§itite, 36 tRAYAhobRink(fepthh BeSeliminated.

used for a material of the conductive paste, a

Mawtiog derevmedns| arwoz ob eleetbicall ) eehnigptingak isnstiate piowidgdyith the
e ratures.of. 150 3000C as 1o be cured.. .
s S RN %ihin 29 oy i Roriel o Bafh Yy bondine,
buinﬁa)@nﬂilhg,eor&ﬁé te¢. Forick@mpile) Mok fpas eiforited wikenUssilicon! dhip is
that case, fine particles having a grain size of |ess
attaqhgdh tosthe agigana providd foRthe substréleer abl 'y used. Sol der and
[O%ﬁgd-free sol der have an advant age of being | ow cost.
0073] In the case of formng the antenna 125 by a
scr e®herpr isnho nyrtivalanoliitation sned fshapd W the mtoma dE25t heAs a
netal. |aye 24 as a base .fil mwhen adhesi on of the )
trangiRisHiAm, %ezﬁoqlﬂm A signal epRlisd e tﬁ”@ apjenpl, v electromagneti coupling

metitd, b SRchrym8eREMindueBosl HevR)d, & miiCtdwave &Ehdd) 8r AIY B G be

are fornmed ovér the same substrate, so that a nounti ng
emptoypd.c afhdtranshiissionamettiod May e iappropsatelynsekeetedbyvaopriactisioner in

el.ectrically,.connecti,ng a,substrate provided wth the
cofsifeEtion B HER B T PUGHR Ty egrggial enelh i SrlBe may
be pRIVidBAGR ABEoREcO WithQhdlirBmiyidremb@pdi ng, bunp bondi ng,

or the Iike. For exanple, nounting is perfornmed when a

[0751i con chip is attached to the antenna provided for

the ?g{)g}aﬁ?ptlee ‘in klpqgaélé og Pﬁ?ﬁgin%n{ﬁgeggcgfo&%%&éc%{lpling method or

[im on‘on a s
an t ¢led®magactinn imdictionl mdthed ¢é.gnal3. 59 NIHE tbdnd) tasethe transmission

med Heatromngnaticindeeiog b anse oF the Hectric field density is utilized;
therefore, a conductive film functioning as an antenna is formed into a circular shape
(such as a loop antenna) or a spiral shape (e.g., a spiral antenna).
[0076] _

In the case of employing a microwave method (e.g., a UHF band (860 to 960
MHz band), a 2.45 GHz band, or the like) as the transmission method, a length or a

shape of the conductive film functioning as an antenna may be appropriately set in

consideration of a wavelength of an electric wave used for signal transmission. The
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nmet hod, an el ectronmagnetic induction nethod, a
m crowave nethod, or the |ike can be enployed. The

Wo ca@nsm7s6&i on nmet hod may be gppropriately sel et’BaP20y7/@9329
practitioner in consideration of applications, and an
antenna having an optinmal |ength and shape may be
provi ded in accordance with the transm ssi on nethod.
[ 0075] For exanple, in the case of enploying an

corslugidve bhm funstipring osiph antgniaecand formeshinefos examplagn ingag shape

(47 SHGR R Soshei @& o B hu i 0. e shape of

theCddangaiveffilkhfuneligfihg b€ ah laflefind BNsot Uiited tdtd lineae@hape, and the
therefore, a conductive filmfunctioning as an antenna
condyctivy fil fupgtipningcps an lagtenah a8 b frmeddna pygpd-line shape, a
r i . (e. . L.ral
el Bie, YL odfuior HERRL . SosidadBh @ nEWEANA of the
eleteorgagnetic Wre.band (860 to 960 MHz band), a 2.45 Gz
band, or the like) as the transm ssion nethod, a
[0q7@}19t h or a shape of the conductive filmfunctioning
as apcR AR 7EBhoR e ARIPIAPHS ﬁfaﬁ!‘:sy ofSfe dnffenna. For example, as
consi deration of a wavel'ength of an electric wave usepd
shdvar insFIghdA, an amemas303nma¥ e poovddest ally&ofind anmemory portion and

Jfunctioni as, an, ant en (o be, formed i or ]
ariggf o SR a8 oG S ¥ 28, R nie fliba o, fiay, be, provided
arouhdla HERABE H&tiBn and dPREL Bir@iit SUUB ko a6l cirie dréliRl théhBemory

shape of the conductive filmfunctioning as an antenna

portion gpd drives eieqpitt 3028. | AscshowaHndG Hndhe heteprmmay thiayea shape

e ¢ L . for . .
i} AR RS 0 SRR B Aty o
to 4 Airhee§ pottionCmdsdriver airdudt 302C. t s stivwal iarIGh7Df thehtenna may
el ectromagnetic wave. [0077] FIGS. 7A to 7E show o
haveashape dike An gptgpeas 3D whichah i 8 hemnidygectionahisapable ef receiving
. wnin..Fl G 7A .an _an n 03A. na r.ovi .
sieSyE M enetiof i PRk KR heditf b o B0 i Q. s
sha0W RIG. FEGtheBantenia imayalidve nd dhajié3Bkeay dagenph 3038 Which is
around a nmenory portion and driver circuit 302B so as

extenfled; tocheeloggdikecn stiek Withgespegbla 7 aremery Rortiereand driven gircuit
30}?@2%%@&}&"‘@25 grgg'é% fed ﬁh&xﬁ\ﬁhﬁ‘tmawﬂﬂwhg B fenflasS B these
I ke an ant enha for recelving a high-frequency
shapkect romagneti c wave with respect to a nmenory portion
@gf driver circuit 302C. As shown in FIG 7D, the
[0 enna may have a shape |ike an antenna 303D which is
180 Rﬁ@ﬁgh meEdddOBRkhel £AGRR i€ dﬁerérﬁ%bé’ﬂdﬂ?g &h Qféahéxc'yrhsed for
any direction) wth respect to a nenbry portion and
recaptioner For example3im2tbe cage where the frequency is 2.45 GHz, if a half-wave

dipole antenna is provided, the antenna may have a length of about 60 mm (1/2
wavelength), and if a monopole antenna is provided, the antenna may have a length of
about 30 mm (1/4 wavelength).

[0079]

Next, peeling is performed at an interface of the peeling layer 102 or inside the
layer, and an element is sealed with a first sheet 100a and a second sheet 100b. There
is no particular limitation on a peeling method. A known peeling method such as a
peeling method utilizing a surface oxide film of a tungsten film of a peeling layer (the

technique described in Japanese Published Patent Application No. 2004-214281), a
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shown in FIG 7E, the antenna may have a shape |ike an

antenna 303E which is extended to be long like a stick
wowrdog/osespect to a menory pogdion and driver cPCTII07/069329

302E. The antenna 125 may be used in conbination with

the antennas with these shapes. [0078] A I ength needed

for the antenna is different dependi ng on frequency

used for reception. For exanple, in the case where the
pedlingquethed in whith45pa@ling layer as ptahéd, \oanepedlipg msthndt wilizing laser

i rovided,, t he agnt.enna have a Jengt.h of about. 60
ablfiof 1Y b0t o A5 eRTHoR Gl maR bR sRpERal e fingiie in e use
of RboMdidE dayek b&hadst@rug@xgwsimawqoﬁeokxap tHelor@ér GROpeliBR sty and

(1/4 wavel ength). [0079] Next, peeling is perforned at
an gpteppa Ermatien steptiney pe sitehed; e pntenm way ibesforaed g a screen

. . nt is sealed with a first sheet
pnli@%iﬁlgt#gﬁgﬁg&cegiﬁlgggheet 100b. There is no particul ar
[0080fi t ati on on a peeling nmethod. A known peeling nethod

such as a peeling nethod utilizinq a surface oxide

fi | nfioplasticy filay ex Baperiis woesk for the dirstrijestalfidp andifhe second sheet

chai ' > . y
1O e Bl SR SR WRSE TR, HESR Shel 406 ind he spcond
shezt pH@@H inrpgddrdg ércréase witbstend] valtage, geedhicetgn vati¢toal fabric formed of
tilizing,l aser ahlation (.be used. | ddi tion,
carb, fibfi piralas® iber s Tmpreematet] Wit 8 Hy® 39-CAICHICRIEE Mgy b used
If POABLIbRIMhRKA is WY& aPS ntficrfid OX Yhe' Bt BhecMPOROMRT the tsB&Nd sheet
order of a peeling step and an antenna formation step

100mya wirclops chipewhich s suitabla fra heing Bitached ted dwved siufaceef an

i nti d after peeling. [0080] A plastic film
m%!e%égg%r@&%ged for the first sheet 100a and the

[o08agond sheet 100b. Alternatively, thin ceram c may be
used for the first sheet 100a and the second sheet

100bThiough db¢ abeve-drseribec stgps, nibe AifussttyRgg KONy ang the driver
; me
cirBfiE S plindl b e LB Wbkl pftheriBic it JeBle o ROM and
thepdmiyer exrenit \cat e Usaded bferatht | samiedubstrmt eliroagh b smadlenumlser of
a material of the first sheet 100a and the second
SteBheet 100b, a wirel ess chip which is suitable for
[od®2jng attached to a curved surface of an article can
be” provi ded. [0081] Through the above-described steps,
t he #he¢ present intvgptieonRaMuding thtabayeideseribed structure will be explained

further in detail in the following Embodiments.
[Embodiment 1]
[0083]

In this embodiment, a manufacturing method of a wireless chip including
active matrix antifuse-type ROM will be explained below with reference to FIGS. 8A to
8D and FIGS. 9A to 9C.

[0084]

First, a metal layer 502 which serves as a peeling layer is formed over a
substrate 501. A glass substrate is used as the substrate 501. A tungsten film, a
tungsten nitride film, or a molybdenum film with a thickness of 30 to 200 nm which is
obtained by a sputtering method is used for the metal layer 502.

[0085] |
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circuit are forned over the sanme substrate.

Furthernore, the antifuse-type ROM and the driver
wa@eesuit7ican be formed over Jhe sane substrat ePCTIIRROEHN69329

a smal |l nunber of steps. [0082] The present invention

i ncludi ng the above-described structure will be

explained further in detail in the follow ng

Enbodi nents. [ Enbodi nent 1] [0083] In this enbodi nment,

a maNeftas 1sunfacr¢gofrtbc hmﬂaldayea S0 isebxidized o |ﬁor'rmc Imetiil gyide layer

(nof St e s i Rt HRaE Taiated by, BRidROH PR Sysipge with

pu@ WwatE088sblonE iwasdr, ordoxiiRitioh wity®lyge® plaéhiaCh ASefiéselqSthe metal
peeling layer is forned over a substrate 501. A glass

oxide Basier may hesformed bysheating s avmasphge xonlaining, gxygen. Further

altérht ely; .t 5leBxila b eq g Holl ylg)tgxe ) I)i* ing an
zftfﬂ ess 0 §% géd%] mwﬁ i'S obtég]l ne y

msﬁlaﬁpglmxﬁr | ngthietdsedwhal wserdoxﬁ okide rfﬁmn@t @kilicoy exydiftiidle film is
OOSS%Next a surface of the netal |a 502 is
formed @5 Sheginwating Fim by plpsrea CYD mgthod {lﬁcﬂ‘"fé%%‘)he metal layer

S0RIRIdiEH, APPE mdiBoxRR IR IPRrhYg.0x! dati on of the

surface wth pure water or ozone vvater or oxi dati-on
[00861 h oxygen plasma. Alternatively, the netal oxide

I e fornped fing in,an atnos
o e b s uitng dt S b Banid Vet SBRE ofide Jpver
ins@Patifle filrA ¥6¢h 468 sil€orl SXiB Al Alidodt Alridet i, of a kicth Bﬂymtnde
an _insul ati ng film In this case, when a Silicon oxide
[

film j(BiQ:d) is use 3&(§|FP £isoy insulating flﬂlllli%i s Asor typirahexanpple, the first
1ns%1ﬁ§ H%g@ o f I l 8f| g Itvzgl(?( :i'?aa %tauc rtghi?%a? F ectﬁyerf 9 mplg)f'ed in

whithi allsilnt(ﬂ;yxﬁtndeSoyﬁdH fiksl withQOB eknd¥e ff 50a0 f100 $im fdi\ﬁlah ay lalRCVD
filmb503 .is forned-over the netal oxide_ |layer.

method ystag; S+ Hmaad A 025 rgactive gassh apd pddicop |0rwmglde film with a
thuiiég &gg)f(bbt {o ngfrHl “&sgg fs?HA,S lohd Cr@{Jq QX Yfualt dedgnsfgg R acked.

I's used t Irst 1 nsul ating

- Altarriatipélg,ads (mealxpéleof thio efirkt msulam@ﬁlmtﬂoﬁgafsﬂicnnﬁﬂﬁde dilm (SiN

i g SR s (et i fauBfiorf O 954 shicd X AR (SN,
filth h{)@%ﬁsv?ltﬂfa WickRest 00 M T AR pc¥ua§ Y s preferably used.
Alternatively, a three-layer structure may be empioyed in which a silicon nitride oxide
film, a silicon oxynitride film, and a silicon nitride film are sequentially stacked.
Although the example in which the first insulating film 503 is formed as a base
insulating film is described here, the first insulating film 503 is not necessarily provided
if it is not needed.

[0087]

Next, a semiconductor layer is formed over the first insﬁlating film 503. The
semiconductor layer is formed as follows: a semiconductor film having an amorphous
structure is formed by a known method (a sputtering method, an LPCVD method, a
plasma CVD method, or the like), and then crystallized by known crystallization
treatment (laser crystallization, thermal crystallization, thermal crystallization using a
catalyst such as nickel, or the like) to obtain a crystalline semiconductor film, and the

crystalline semiconductor film is patterned into a desired shape after a resist mask is
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method using SiH, NH, and N2O as reactive gases and
a silicon oxynitride filmwth a thickness of 100 to
wdz@som7usi ng Si H4 and N2O ag, reactive gases aPET/JP2007/069329
stacked. Alternatively, as one |ayer of the first
insulating film503, a silicon nitride film(SiNfilm
with a thickness of |ess than or equal to 10 nmor a
silicon oxynitride film (SiNxOy film(X>Y)) with a
fortrieil aikking ssfinsf phaemaskhaNae thedifad plbSmar@ VR methddisalsed, the first

. _used. terpatively, hrge-l.ayer structyre be
insiaing A i SemioudiclloRiTn ey e AR Rt rigtore can be
corsedutiRly ¥kl twikithit beind) expBstdatoSihk i 40N Thist §entioddub® film is
are sequentially stacked. Al though the exanple in )
formieil ¢hhaveea thickgessiof2h1taB) mi (préfarably330 to M0ammed Adthough there is
tfas§t.i nsuléati Peg. L_i gm S deﬁcri beed he({ S tfllwe f.il.rst i
DOTRTHE NG M M2503 S ROP AEcELLEIVY O o 1G0T P fSTheen -

gernfanidh (Si€RY alloy [OPBTdratiie iked ﬁ)r&BfHﬂﬁF NB& 6in@fphbay S¢micénductor
_formed over the first insulating film503. The
filMeni conductor layer is forned as follows: a
[OO?B@ i conductor filmhaving an anorphous structure is
ofmed by a known nethod (a sputtering nethod, an
L PCVAItembtivedy, for @lystalliaatiddreanmbmchf the sentieordduktey filmhdving an

then crystallized by kno crystallization treatnent
am("fpi‘glésr st & ‘I‘%“EB&"%&N,’ avpﬁwﬁéﬁy gF ;‘;‘%&dal Il 9uler fyobtain a crystal

withhQh/ER lor£ih Y2k &l &y @iz 2ot RO aofpb@ sedlicctdafoffilm, second to
ni ckel,” or the Iike) to obtain a crystalline

foustbrharmooigs ©6 thef fundamental whee isrprsfesdbly nmployed eoingacsadid laser

fi ' d i .a_desir f '
cangble pRRiGE TS 00 Rh <D BEREc: Erpitale B2 jm) or

thefth?@ KRrnfovie (B85 haf) of an MWV O,Naset (fufidanhéhtdl lvaive 8 1064 fitn) may
and the sem conductor film having an anor phous
be smplexedr e When dcoptipuus LvVavee lagers tsausadyl lasiet Hight cméftady from a

j i j u . i.g f.ar .

cofARAELLEYIEIBEE ) SUSFTORRPILS s Fbb s s monic

by d@onHnearVpticalldémémer i adlitien, khieit isad method by avhieh ¥MGal crystal
of the, amorphous sem conductor film silicon or a

and; p noRJiRCcHePRiicAl URME; 4 pubi 8y osclligperrd ahigh harmgnicoyave is
emftf¥d™ ed, QE? %@P%P%};étt@gbﬁfgﬁyg fifto b kdcfnghi3P g?il%iﬁteical shape

ternati'v ation treatnent o
on ar irabatihmcsuciacd by am bptidah gystemn amd igpdmitted $d thestmiendector film.

cont i.nuous wave l.ase used. rdey to tain
AR GREopery fensiny o abat A 01 35 S50, MR Graifialhs 1" to 10
MW?cn‘iz') & rdEBEd hoen SARISEARSHEL@6r fil Hay € @Ved aPa Eﬁééﬁtdi‘ about
har noni cs of the fundanental wave is preferably

10 tn009yamafs eedatinglatoghe lager lighe so atodislimadistedont i nuous
[0 e oscillation. Typically, the second harnonic (532
dn%?; or

Next, the resist mask is removed. Then, if necessary, the semiconductor layer
is doped with a small amount of impurity elements (boron or phosphorus) in order to
control a threshold of a TFT. Here, an ion doping method is employed in which
diborane (B,Hg) is not separated by mass but excited by plasma.

[0090]

Next, a surface of the semiconductor layer is washed at the same time as

removal of an oxide film on the surface of the semiconductor layer with an etchant

containing hydrofluoric acid.
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the third harnmonic (355 nm of an NdI YVO | aser
(fundanental wave of 1064 nn) nay be enpl oyed. Wien a
w@oorsimIous wave | aser is usgd, |aser |ight enmPdT/@&rR007/069329
froma continuous wave YVO Taser whose out put power is
10 Wis converted into a harnonic by a non-linear
optical elenent. In addition, there is a nethod by
whi ch YYO4 crystal and a non-linear optical el enment
[0091¢ put in an oscillator and a high harnonic wave is

emtted. Then, Jaser light is preferabl a

o o TR, a SES ifsiFarigh Tl PR boycre e Semisandgeor 1867 % formed.
Thé rsé&ﬁki%étﬂﬁm%bﬂilﬁﬁfsefoﬁﬁecﬂfb Riel £ Blickh¥ &t M 8900 fm by a plasma

emtted to e senm conductor film At this tine,

Cvdn eregsodormsspustemfg rabfzhgd onf;quconcl oGuketing fitm is preferably formed

0 BBAF B0 IS o ha e Sitpls P 57 Stk B e pbiifory of an

insuRtiAf Qﬂmcé'dnﬁalﬁlﬁ @ﬂicﬁﬁ' ahdt Beh @@rfﬂlc%slﬁfndahgfﬂ ftre8@neas ubiflg Ppasma
i rradi ated. [0089] Next, the resist mask is renmpved.

withh a imicrgwatisc s pafamed he The feeqndd insuloting fjlar fnctigapag a gate
msﬁﬁhﬁﬁﬁgﬁg%‘&ﬁm% tforﬁ{edl{fg}”' ty el ements (boron or

in or o control a threshold of a TFT.
[0092] e, an ion doping nethod is enployed in which

dIbO ane (B S ed_ by mass, but excjted
by p NaZimg e[%)é'@fi s,\g&{ > §08 004 Gy picgimdeotia Bich TG 2 2
lowé¥elictiode WREeCthtlselthfe ROME abd [imRE ovBFMé&ecstd ABulating film.

oxide filmon the surface of the sem conductor | ayer
A xghishmask ist fotmaed using)a aterindgphioyamask] arst then actondj@de fjlm with a

Then ec i nsul at.i filmwhich cover he .
thighdiefs. o AREP PO i RPIeR 3 Psinee B FitRSeriiie Pad i temgd into o
dedifeld "§hiae, fs@t'l’f&ﬂth%%at@&l@c@odeb|50|4W6351)80£nd1tﬂe0f11%99166ﬁ%&%@ are

pl asma CVD et ho a sputtering nethod. The second

formedul ating filmis preferably formed to be as thin as
[0]9? to 50 nmto have a single |ayer or stacked | ayer
]ucture of an insulating filmcontaining silicon,

and Ahmatesidl bR dR Fité reletrbde@n504 €508 HindUhe Tstptlestiadle 509 is
with a mcrowave Is perforned, The second insylatin
acqepfafier em&qqgo@fsthsSmatega& ragty Wity siliegn tp| fermira giligide. ¢ The gate

cleRfipde o 588 Gha e AR S0 R EFERCES shidfe e of an
elesleat selected dfont Itiemiumi ﬁmgsiext yekeRGbliraméurh omobddomen, tahtalum,
t mas k.is formed usin

cobiy %’gﬂﬁﬂgﬂ orrde: Pl el ban Ay 94 HPW oh 2] alloy
material or a compound matenal containing the element as its main component, or a
stacked layer thereof. Note that a high melting point metal is preferably used for the
gate electrode of the TFT; thus, tungsten or molybdenum is used. In the case where
the gate electrodes 504 to 508 and the first electrode 509 are formed of a stacked layer,
if a material layer which serves as an upper layer is formed of the above-described
material, a material layer which serves as a lower layer may be a polycrystalline silicon
1ayer doped with an impurity element such as phosphorus.
[0094]

Next, a resist mask is formed using a third photomask so as to cover the
semiconductor layers in regions to be p-channel TFTs, and an impurity element is

introduced to the semiconductor layers in regions to be n-channel TFTs, using the gate
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t hi ckness of 100 to 500 nm which is obtained by a

sputtering nethod is patterned into a desired shape,
W@ eooBlat71¢ he gate el ectrodes,p504 to 508 and t heCT/ir2007/069329

el ectrode 509 are fornmed. [0093] A material of the

gate el ectrodes 504 to 508 and the first el ectrode 509

is acceptable as long as the material reacts with

silicon to forma suicide. The gate el ectrodes 504 to
cles@@leands amd507 assmassklsa:tthmdewfeo@cemaytidueirmmuim ttgadnsare formed.

smlelgy an elerrentlselt?ctedfromtlta m

As R JTPUR HCB}EE , A FPRYRTY flCHEt yP2FRNG DRt 8?‘lﬂl’:ﬂ ctivity or an
lmﬁlﬁh?|eleme¥1t irﬁmlh@“p typ@shduetivifadah adivded. Ned tHeUpurity element

inum and iron, or an alloy material or a conpound

lmnﬂatleg ingllype @nn@cmvng mh‘éplmresmsenas qrttbe ddqenca;loh@@ﬁ@ht Here,
phosgh Srus tlﬁ%{ntrloguce%%er]fxt her%lf:?/ndblg yer n} ﬁle ragd{n% tc1 {hre ngchannel
TFQi sd E'sﬁto-lﬂé-léonfalihé‘@] at coh&hirionof 'IUi y@éiww 108° s dso that n-type

the case where the gate el ectrodes 504 to 508 and the
impurity regipnsore fumed09 are formed of a stacked layer, if
[0® terial layer which serves as an upper |layer is

g med of the above-described material, a materi al

| ay eNextithd r3Rt \weRk s rambester A a0s@t oY iBefofned using a fourth

pol ycrystalline silicon | ayer doped with an inpurity

PhespAtnto 3%ikhoarsT HifosgsHermactor drygrs) inNag regiens eshesthe r?a@h@nnel
TFIS ah8 aﬂgﬂxgﬁﬁfy@erﬂeﬁt% o0 ATREK siic _uE r%r})éfsr 1*1'__&?9 regions

sém con ayers in regions to be
to bmdleqnchanmll’]l"ﬁ"l“y edingrehet gateseleattodec S dOﬁ,oaItdfﬁ!)8 as masks, so that

sem.conduct or, |n re ons to be n-channel TFETs
D7 OOUR HRies, Het TR o5 Miec TBBSR L CIRMeRE SRy P Lg-type

corldﬁ%ﬁ@ﬁ Qﬁ)%r[ aélhﬁihdnﬂ'pgﬁlhﬁlﬁ LPIhOMke B HOWEEH. Hére! B6ron is
inpurity el énent, an Tnpurity elenent inparting n-type

intrpdnehdctoi thé sgmmondmtorripw iin yheetegiopsito berpwrp-chegnpl Thfeso as to

conduc IVI can. ed he Bity el ement . .
be ERTAINES AbContegRions Abhct 101 13| *HESRE S thabfiEanivge imgpurity
regidit dankSe Gthel® @%ﬁ&quﬁﬁfye soxﬂ’B@%PQﬁixHSreg%né @lﬂoﬂfdc% and a

to the sem conductor lTayeéer in the regions to be
chapnclhformationTiegionsid 6zse faymied in dmtsammdmtockamwntthcamgmsto be

of .1 to 1 x 1019 /cnB, so that n-type inpurity
therpe'@}fagﬂ%llgle formed. [0095] Next, the resist mask is
[oo9gIoved. A resist mask is forrred using a fourth

phot omask so as to cover the sem conductor |ayers in

t he Nexfi sidswalls 5d0tand Hllcprgniosmed omsboth ideapurtaeps of tthe gate
ele@.'ﬁgd?ré ggéil '(t)c?]gd)z{‘éx{dot% 528 AQublEs68™ & RAUGLS InclifDdTrind Qdewalls

510 is as follows. First, a film containing an inorganic material such as silicon, oxide
of silicon, or nitride of silicon, or a film containing an organic material such as an
organic resin is formed by a plasma CVD method, a sputtering method, or the like to
have a single layer or a stacked layer so as to cover the second insulating film, the gate
electrodes 504 to 508, and the first electrode 509; accordingly, a third insulating film is
formed. Then, the third insulating film is selectively etched by anisotropic etching
mainly in a perpendicular direction to form insulating films (the sidewalls 510) which
are in contact with the side surfaces of the gate electrodes 504 to 508 and the first

electrode 509. Note that part of the second insulating film is etched to be removed at
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to be the p-channel TFTs, using the gate el ectrodes
504, 506, and 508 as masks, so that p-type inpurity
wo egsonsiare formed. As the dqmpurity el ement | PEEIR200769329
p-type conductivity, boron, alum num gallium or the
i ke can be used. Here, boron is introduced to the
sem conductor |ayer in the regions to be the p-channel
TFTs so as to be contained at concentrations of 1 x
thelsdme tinge a5 the f@aGtion nBthesilewals Sihe Part gfgbe senood insylating film

. regions ¢ be for.ned., Congequent| ource or drai

s R ERSoLER AP SHBE Eals BORHII Ao S toed baeh adh of the
gat@! @ectRdeL 804 o 1908 ARINhe IghWEAIRI 5102y @5 adBitiohe p4re @f ARe ls€cond
_ be the p-channel TFT. [0096] Next, sidewalls 510 and
insglating fitm i femayedrsolibatta xmaening insuleting kayer hid igdomncd under the
. el t Q.50 the first el ectrode 509. A
ﬁrﬁ?gir%?rgﬁé|egsﬁ)§r?e??1%cdﬁg?wgﬁ§igi dewal | s 510 is as foll ows.

[0(}§'r7F st, a filmcontaining an inorganic material such as
silicon, oxide of silicon, or nitride of silicon, or a
fi| nMNe¥naafesshinask iy fgumedc usiag o fifth Rhatemask sthaptQgAver the
serbfEBclor 11T feRlond (G bRIAD-CHRRE AT ard ALY Dlment i
intsdacddetd thagenicendwrsort layarowethet iegione ¢w bel thens-chameh§FTs, using

film the gate _el ectrodes 504 tp 508,_and the first .
theg B} 16RO GOS o, gt s sidsralls | LS TS 74 bt hieh
corc@htf®fdn iRty BSiohdiafd forird! atThBGrelikd Makle i$ @bM6VddY 8t the
. etched by anisotropic etching mainly in a
impwritpepl¢inent &8 ditrodueddon Herd, ophesphenisafPhgs f intiedugedndo the

si de | 5.510) .which are.in, contact .w t he si.de . \
serdispiitlos et o8 O keEibod6 o o3 aENe1 1118 5575 15 fontained a
cofdefit®tioRk @€ 1O UG 299 x NP gcrh )b tRAmitypE higheconbéiftfation impurity

insulating filmis etched to be renmoved atthe sane
regionsecaasbet faymiedr nEonsaqueritlyt lseursé @ whihinsregiods 5Frando§18, LDD

i ST B SR RLFh, hOAR s en ot 8 s i e

serfiiR6idueior 1d}Rr G2¢he r&dies td Biee nSéinhél TIO8 ane ItV regions 519 and
sidewal I s 510. In addition, part of the second

529 prgfpamadrhglaw the sidewallssl@d, so that a remining

[Odgpzul ating layer 513 is fornmed under the first
el’'ectrode 509 and the sidewalls 511. [0097] Next, a

r esi Althomghithé stricnirgdsidessiibegl ia Whih the1lDD eegichs Sof@med dn the

cover the sem conductor |layers in regiqQns to be the )
serpicepucios layprncluded an the n-ghappek TFE D regiqns arcorpf degned in
the Sk H0RF MR BT UnhPCTFFOE Preat B chlfyis not
limated theeetesi dEwalLXD Sikgions mag e, famedhat the geémiconductor layers

incf g ST SRR LY LR OS R 1 o0 The resi s
[0099]

Next, a fourth insulating film 522 containing hydrogen is formed by a
sputtering method, an LPCVD method, a plasma CVD method, or the like, and then
activation treatment and hydrogenation treatment of the impurity element added to the
semiconductor layer are performed. Heat treatment (at 300 to 550°C for 1 to 12 hours)
in a furnace or a rapid thermal annealing method (RTA method) using a lamp light

source is used for the activation treatment and hydrogenation treatment of the impurity
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inmpurity elenment is introduced. Here, phosphorus (P)
is introduced to the sem conductor |ayer in the
wo e@son1d o be the n-channelyTFTs so as to be PONIRE06REI329
at concentrations of 1 x 16?9 to 1 x 1020 /cnB, so
that n-type high concentration inpurity regions can be
fornmed. Consequently, source or drain regions 517 and
518, LDD regions 519 and 520, and a channel fornation
clemenfi. o\ $Hdonemitideanidedilim(SING fdlen)iobtmbddiyor PCYPemethad is used

t the n-ch TFT.
for Gfoy] 'l@%&tﬁgngﬁec@n%&qﬂgﬁmgg@ 0 PRIk GENs i Fagfourtn
instiatiR®@BBA 2D oftalmi Rogeh i§SHCOI1VOChrh.N BENidR, in@e lcb¥e where

regions are formed i n t e sem conductor |ayer included
thej pemisenductdrabitre| isTETystalldzedDISinggr omstabr elemont fidiiee dprpmotes

Cl'y%tﬁﬁlzgtl I}gallllc liek ?{éﬁénﬂé}wtxl{éﬁ ?gdl{(: {n? el Eré ?IH: J1el lf—%atlon

reg[cﬁngnta(ﬁruisd’fﬂé/ é}ﬁ)rﬁﬁﬂmedlel Janichtémé asrizoativation. |Nuteﬂﬁit the fourth
included in both the n-channel TFT and .the p-channel
insyipting fily §37 copsaininghydeagen it 4 Pstlayer qumflmeﬂ@m @sulatmg film.
[01@9]“ ai ni ng hydrogen is formed by a sputtering nethod,
LPCVD net hod, a plasma CVD nethod, or the |ike, and
t h enNexdt a fifth |1miulatmg &ilmes28 varich seydhsag asecandriayer efitheanterlayer

. of .the i rity el enment .added, t co cto

insylagjeg Figpa® Sormel St pilissing crdhedran QY D26600 & Bles CVD

mefHH, ér e 1. h%‘:ﬁ le i4yeR of HIsBRRE RyePof ﬁphﬂuiahﬁ%m such as a
anneal mgnrret od net hod) using a la

siligenupxide fi ussticcfmmtndteﬁlac or e ailicon oxyritni aru&ed for the fifth

trea nt of. .t .
ins BT B Ap o s e TRl BT 2R b B o g00 am.
[01BCMD nethod is used for the fourth insulating film 522
cont ai ni ng hydrogen. Here, a thickness of the fourth
i nsuNext adgesistimask Js feraed ver e iy insglating 4ilmp>23p usigg a sixth
0] I
i Shdiic solled IRuARIE AT LA BETHEDARMER b 525 ar
Sclﬁbtiysltyaétbhezla%b Qlvat 4 fipst ©peliyg m:abhﬁig the eﬁrtteelbag)d&fﬁomls formed.

reduces ni ckel |n t he chann formati on region_can

The, resistpmaghe i Brmayad Alter HRe Siahing: i fe damdtereohdiq fist| Qgning is
t ur

prefiOiiy e 0% pib! i phD Bk, yiq Mpcees ST ning s 2
pumiilm [0100] Next, a fifth |nsuI ating film 523 V\,hl ch

serves as a second | ayer of the interlayer insulating
[0l mis formed by a sputtering nethod, an LPCVD

met hg t |

| ayer dcoré g% %nggrggo cogﬁﬁ?thg gf\éﬁ( ﬁlganﬁa?{r#%ugﬁo%h the
prededing steps corresponds to FIG. 8A.

[0103]

Next, a silicon film is formed by a sputtering method, an LPCVD method, a
plasma CVD method, or the like. Any one of an amorphous silicon film, a
microcrystalline silicon film, and a polysilicon film is used as the silicon film, and a
thickness of the silicon film is 10 to 200 nm. In this embodiment, an amorphous
silicon film with a thickness of 100 nm is formed by a plasma CVD method. Then, a
resist mask is formed over the amorphous silicon film, using a seventh photomask, and

the amorphous silicon film is selectively etched, so that a silicon layer 524 which
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silicon oxide film a silicon nitride film or a
silicon oxynitride filmis used for the fifth
wo pwehat7iag film523. Here, @ thickness of theP€T/ir2007/069329
insulating film523 is 300 to 800 nm [0101] Next, a
resist mask is fornmed over the fifth insulating film
523, using a sixth photomask, and the fourth
insulating filmb522 and the fifth insulating fil m 523
oveghaps switle dhe fiestyopemirigedb, farmedhatlhe resistsmaglpaniremgoved after the
eWhﬁaChing the first electrode 509 is fornmed. The resi st
8 is renoved after the etchi ng. A dianeter of the
mﬂo’m}st opening is preferably about 1 to 6 mMm 1In this
odi ment, the dianeter of the first opening is 2 nm
[ 010AJcrgssseginnak wiewi ofrihe semisandiictor desiee seanudactued through the

prel B SR BRI T EIC S B0305) "Rkt s i i con Ti 1 m i s

[0H0sT med by a sputtering nethod, an LPCVD met hod, a

pl asma CVD net hod, or_the I|ke Qne of an
aror NEHu@ 8ISt @askis | formed wsiag oy 9@!131 photemask,; angnthe fourth

: Ql ks it

insploffl, 60522 i 6 e A%y g il 595 e ReicliBLHEAERg ghat an

opaning leachimng ﬁlesnmunbmdmwz lagar, :am:pqnhxgueacsmﬂg td:e igateielevtrnil¢, land a
hi ckness

ot RS 0B M B SR g BRI it s i

ren?dVéHﬁh@;%eétchingon film using a seventh phot omask, and
he anorphous silicon filmis selectively etched, so

[Olloﬁht a silicon layer 524 whichoverlaps with the first
T
? ﬁ:nétr};g o na&?o[ngﬁglﬂv %e C%gérgﬁzéré(g%%? d Vick: n@nu‘?q:tlﬁﬁ& ﬁ{rough the

I onal VI ew O

presédihg stephisvirespsidy ke BIG®OUf act ured t hrough the
preceding steps corresponds to FI G 8B. [0105] Next, a
[0102ki st nask is formed usi ng an ei ght h phot omask, and

1 M S, LSRR 6 i o

expped Ismgadeedi: tenfirst ledectrode dOA care tremo{/ay e/ith am eoghant ugltammg

chi, ng ate el ectrode, and cond open
hy‘i‘@ﬁl&‘?ﬁ%‘bc“{ FF“&S&EHCéHF‘?’ SReerngse aF%P SC‘}“FF@%"“C“" layer

and {8 le2posEBSUrfdce of BNV RCe18EtESaE 100 GreShARLAT-
[0108]

Next, a conductive film is formed by a sputtering method. This conductive
film is formed of a single layer of an element selected from titanium, tungsten, nickel,
chromium, molybdenum, tantalum, cobalt, zirconium, vanadium, palladium, hafnium,
platinum, iron, aluminum, and copper, or an alloy material or a compound material
containing the element as its main component, or a stacked layer thereof. Note that in
the case where the conductive film is stacked, at least one layer which is in contact with
the silicon layer 524 is formed using a material which reacts with silicon to form a
silicide and is different from a material (tungsten in this embodiment) used for forming
the first electrode 509 which serves as a lower electrode of a memory element. For
example, a three-layer structure of a titanium film, an aluminum film containing a
minute amount of silicon, and a titanium film or a three-layer structure of a titanium

film, an aluminum alloy film containing nickel and carbon, and a titanium film is
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[0106] A cross-sectional view of the sem conductor
devi ce manufactured through the precedi ng steps
weornsesponds to FIG 8C. [0107] Next, an exposerCHIRDemEI329
of the sem conductor |ayer and an oxide filmon an
exposed surface of the first electrode 109 are renoved
Wi th an etchant containing hydrofluoric acid, and at
the sane tine, the exposed surface of the
emgloyedonbiu 8tie enbagisnensnal thive-layep omigtuse) rof s ¢itapfium hidlm with a
f0rst ctrode 10 are she
thi %‘Sﬁ%%ﬁ "4 3 BYESYYP ghs“p‘gl“?g Srsr?%é’ﬁ%eﬂband jtapium
fmﬁ%dwﬁﬁdl@es‘sldfrroa)ﬁmf@éﬁsm e& a single layer of an
el ement selected fromti tam um tungsten, nickel,
[0188% oni um ol ybdenum tantal um cobal t, zirconium

Vanaﬂl il(jtnll r&@é ln%gk %%HH&I lli]gnr%gg Fllﬂ'? })ﬁ&?ﬁ'ﬂisﬂ LR the conductlve film

copper, are al oy %

is semwp dtcnvd 86 ithalt seueed @1 d"thﬂﬁgaléch@dasl Ezmama,Sgand leadrwlrﬁngs 535
conmponent, or a stacked Iefer ther

to $3% asgeond ghectrade A40 anchy thit %ctlfqdwﬁﬁ@f é‘%“a%ﬂ@é%ﬁe taﬁe ROM and
flm%%le Sdé Bf W gﬁ&nhé Hmﬁ%‘é 35 xg?éﬁ' t "l‘h& R€cotld! él@&fbdﬁ 540

ayer orne u5|n a nateri which reacts Wt
oveglaps eoth ﬂhe ffrsirapemngm s¢rdes amh upped eleteodendf the arensory element.
.eri tungsten i dlnent used
In 3ffiomghs ardrsleedde st ovpiet BrondFirBinedt by electrically
corhewea t6 1tRE it WecBbd@ 508, mute%mmou Qlot SHGWP here, @he fourth

three-layer structure of a titaniumftilm an al um num
elegirode ¥3nis aqutrwglllawnmgqeé te G TR of e astpnnacmmoramﬂ power supply
OIdeotan énref's L larlth‘; Iea er ructure of a titanium
P Pm “an' 3l urrlﬁ U ar? ;aafﬂl %ﬁnl ng ni ckel and

[Olqg{)bon and a titani umfllmlsen'pl oyed. In this
odi ment, a three-layer structure of a titaniumfilm

Wi t hAapr@SﬁrseRtrmekvr@w ofgbe semicandnster devigsi muaactyrad throwgh the
d t :
pre@ﬁfilﬂé &ffgrgd%gt%rﬁgi gﬁ | gn Ee d§ @’F‘E%‘B{é“ “T)'(fr’l*s Jg af‘lg ic,_circuit
portioa I60I1,STFF§ andchntifusegype Rﬂ)m mmbMe Eestory podion 602, and TFI‘s of
conductive filmis selectively Qé?éﬁap so .t hat, sour

the,antgnna; portion -3nd, pewers supply, Psezpn g fopmed et o s same

gsg é?vgthﬁ SECOnELRRSRRGS 540 and a third el ectrode
el of thg antlf{ljsg type ROM and a fourth el ectrode

[0151]2 of an antenna portion are forrred The second

I de 54 | f
SoroNERCS SR iHogD el shh artith piyie URETETOPE I8 fogic girouit
pordidHliil Ofhe TS ah |tKedalﬁif@§étt?9éjRO'M 5002 thREmbkyt Portibf 602, and

second opening to be electrical ¥
the TFTs of the antenna portion and power supply portion 603. An insulating film

containing silicon oxide or an organic resin film is used as the sixth insulating film 543.
The insulating film containing silicon oxide is preferably used for improving reliability
of a wireless chip. Alternatively, an organic resin film formed by a coating method is
preferably used because the sixth insulating film 543 desirably has a planarized surface
in the case where an antenna to be formed later is formed by a screen printing method.
The film used as the sixth insulating film 543 may be appropriately selected by
practitioners. Moreover, in this embodiment, the example is described in which the
antenna to be formed later overlaps with a driver circuit in the power supply portion 603,

and thus, the sixth insulating film 543 functions as an interlayer insulating film which
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connected to the first electrode 509. Note that

al t hough not shown here, the fourth electrode 542 is
web@shsire@l |y connected to T, s of an antenna POI/IR007/069329

and power supply portion. The resist mask is renoved

after the etching. [0110] A cross-sectional view of

t he sem conduct or devi ce manuf actured through the

receding steps corresponds to FIG 8D. In this
isogamot!hien@me,r cirevy semathe ggtepnai r buthe grse twhnre gl antpprrg has a

.and ' - 60Q of th i 02 ,
el SR B nRaRn st onf ot eP B oy e antenna i
led8y 4 witthgGétd 16@Rr eer, PR ispreferdbietoSsiovide eiesdixthligsuliiting film

t he use of nine photomasks. [0111] Next, a sixth
543.nsNietatthatginfthe wassswhep iachiceasiesmethed Tg@plored jaad (thgyagtenna

| :CUl Lo E t ' - .

hafa it BB (o dibhe ol e 3o 'O Athlch BRGRRPE: e lke,
theamit@maatopisy formed dadr panwde astapgddyspas hbo 6031apARith the driver
.insulating filmcontaining silicqon oxjde_or an organic
cirpul AP £hq EMOTY ORUORS thy Ta¢ S RAtiRe; il 5P Regd ot to be
proviedi nsul ating filmcontaining silicon oxide is

preferably used for inproving reliability of a
[0MR} el ess chip. Alternatively, an organic resin film

forngd by a.coating.nmethod is preferably us because,, ..

e S A Py SRk T e e 3 (8 pROBRp 488 dhe SR iSuating
fill| AR S kdectivelyf ERERY, isb thlQ 633 SpLhial SeRRindthe MR ElecteRie 541

formed later is formed by a screen printing nethod.

andrp doyrth opegingreaching,thedpyatheleetsadeardi2rage formed 54 Bheregpispmask is
I ' .sel ected by practitioners. Mreover, in
‘“%@%ﬁ%@é%@h@ the exanple is described in which the
[0HB] enna to be forned |ater overlaps with a driver
circuit in the power supply. portion 603, and thus, the

si xt f GIOSScReskionag view of the seiserdyciersdeyicenanuiactyred arough the
j j ' i ehh sl ates the driver circuit from
prﬁ%cﬁgH%%%gﬁ%ﬁésﬁﬂﬁg%&?g&vvhere the antenna has a
[01d#4t cul ar shape (e.g., a |oop antenna) or a spiral

shapge, one of hoth _ends of the antenng is, | by .a,

it REeioh Tapty S5 SHieR. e le Sint HPRIaPE LR SPe A gingle layer
forte@\0f 4f clchfent seitdled oMl tRhding, hicke ;ﬁﬂﬁgol&"@; & stabRdd lafer thereof

the case where a mcrowave nethod is enployed and 1 he

is upad en the metsl Eloh.i nEhan, 8 meist nfagk d¢s formeduping en gleventhphotomask,

and WEmRAP Bln T s By Pty UM B3 Pt b Bamidin a tead

witifly Q¥RIonag04\bt fhel fist @ldci6de SO9 GHilta Bard filie 54T TPItNe antenna is
portion; thus, the sixth insulating film 543 need not
formgd}, e Ngteothnt igre, flgilead wiring 544 and the base film 545 can be selectively

formed by a sputtering method using a metal mask without using the resist mask, as
well. When the base film 545 of the antenna is provided, a large contact area with the
antenna can be secured. In addition, when the base film 545 of the antenna is provided,
improvement in adhesion with the sixth insulating film 543 can be achieved. Needless
to say, the base film 545 of the antenna is formed of a conductive material, thereby
functioning as part of the antenna. Moreover, the lead wiring 544 need not to be
formed depending on a layout of a circuit design.

[0115]

A cross-sectional view of the semiconductor device manufactured through the
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Next, a resist mask is forned using a tenth phot omask,
and the sixth insulating filmb543 is selectively
wetwred7160 that a third opegy ng reaching the REI/IRE007/069329
el ectrode 541 and a fourth opening reaching the fourth
el ectrode 542 are fornmed. The resist mask is renoved
after the etching. [0113] A cross-sectional view of
t he sem conduct or devi ce manufactured through the
presedivg stepgcatespands o FEKs 98nds to FI G 9A. [0114] Next, a
Olg{gizal filmis fornmed over the sixth insulating film
[ A single layer forned of an elenent selected from

ti t aNekthertdih 54818 f@fled SVer theSBRE e 943YdTTthé BReR®d. The
is used as the netal film Then, a resist nask is

anteopare4b gan he fermed 'esverﬂcrﬁep Hoinging Skethedh ortthe antenna Sfblcan be
forfnedsne1 l&%&l I Ve?.ergrd hap ai rfrl]etasu.'lo f11t %%megoiaéi?m{rwen%llver of the like is

por

for@led Wyl DsjrutteliDs ﬂi&ﬁhoﬂ abd&ﬁelf diteredtustig 4 pleotéRasknNaf feduction in
formed. Note that, herege, e lead wiring 544 and the

thepayyaber jaf mhewgwélawsuﬁlosmzwthv @pipnpa ph gagpegformed by a screen

pn;r_‘igxg gn%[ﬂr?ggki&%c% me#ﬁ{tﬂg\hxg%tﬂﬁ% ?éfg{ag‘;tgkaf i’}qeﬁﬁgﬁ Mﬁhﬁ‘ In iR or a

pasad) tvarictaisipsoyidalvordestreen plate derntsanin ao¢h amaanenithiat atplneietermmed
antenna can be secured. In.addition t he bas

Patfqrp s smed by a,holosesiiiye resin P g bae mafi?rﬁFS\Pé%n‘Pe or a high

po@%?%b@tnm\%ht iy ttr:i}ﬁfe?ﬂeﬁtt@ alibi |»@I1éﬁ"ﬁ ;flédeﬂb§4§b G}?ﬂ’(‘)sﬁ@mde of the
achi eved. Neéedl ess to say, the base | m 545

scraent plateawith thcousewd agplastic.ooetdly @t mb@enlaltaéfr which is ¢aéké kaysqueegee
f unct t_of t
A STy i B Rt «Poers R CPAEEF Fapible ) S omipiray B hree

are@fis RalizgdGiidw 8&s. gn. [0115] A cross-sectional view of
t he sem conduct or devi ce manufactured through

[0¥lAkpr ecedi ng steps corresponds to FIG 9B. [0116] Next,

the” ATLEANACA | B! & HELeBhalins ABRE LAy Hrgueh e

t he antenna e ant enna

prepeding isteps woirbspdndoto FIG ANt danhisSeitbaiinentg tlfedI'FI’Bdof the logic
such a manner that a netal filmforned of alumn

cirgyif pestion 01 the T lscandsthe antigisetypeROM, 6@ (of the FREmBy portion

coBnia e RS g sRUGLERA b o UGG Relen
carblifomayd beerfthe sand: supsteats withdhe psel oftelewgn pldthmasksA

[Oﬁﬁieen printing nethod refers to a nmethod in which an

In the case where the lead wiring 544 and the base film 545 of the antenna are
selectively formed by a sputtering method using a metal mask, a wireless chip shown in
FIG. 9C can be formed using ten photomasks. In the case where a microwave method
is employed and an antenna has a linear shape, a flat shape, or the like, the formation of
the sixth insulating film 543 and the base film 545 of the antenna can be omitted; thus, ‘
the wireless chip can be formed using nine photomasks. Furthermore, if a driver
circuit is designed and manufactured using only a p-channel TFT in order to reduce the
number of photomasks, two photomaks become unnecessary, and the wireless chip can
be formed using seven photomasks in total.
[0119]

In addition, although the example in which the resist mask is formed using the
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paste, which is provided on a screen plate forned in

such a manner that a predeterm ned pattern is forned
Whyooa/opitos osensitive resin of a base nmade of aPCEIRH07/069329

mesh or a high polynmer fiber nmesh, is transferred to a

work which is placed on the opposite side of the

screen plate, with the use of a plastic, netal, or

rubber bl ade which is called a squeegee. A screen
phetoimask riﬁg desstihert] ith 8ldis &nrhodinnent, htkerepist nae particolagrdinmitation ron the

rativel Iar alized at. | ow cos

paflsfip e Aidute e RS bR IpdxCpd FotmieA I8 st o TherRE ftiat a resist

maft@ial G§ SERBNERE tofsl b » Wabpléth@isetiegiag i Methsd 8PBhout using the
corresponds to FIG.9C. In this enbodi nent, the TFTs o

phetamaskygi ¢ circuit portion 601, the TFTs and the
[Ol?mlfuse type ROM 600 of the nenory portion 602, and
TFTs and the antenna of the antenna portion and

poweNest, i yhepdrlayed5020zhdcthe dubsttane 900 Dv geclet @o RN moved.
substrate @éh t.he use of el even phot onasks. E0118 In
Pegling isagencrpied dntife 3 axtal vpxide éﬂm@t A iRtedaqs aRetweer the first

1ns§ﬂ1§n?ffllﬁ1hﬁ)3aﬁltdet'ﬁ9 IS ﬁﬁltll é?fzfg‘c: q)ep}yfieﬂ the nﬁtal oxide

sputtering method using a neta a wreless c
film laodnthe mefal ByeCS@2; 180 Ibkeat ftlger W‘Hdlesmm]g carebe pbnitd)framkthe substrate

sob UrAREY 5% Forter GG e e Saved AR Ema e s afogsot are

rethdVRdf #EREd substratE té BE bShaddon the Widatwiige fHel AMérha iPp@dvidB&® may
base fil m 545 of the antenna can be omtted; thus, the

bewupade| ess chip can be formed using nine photormsks
[01211 thernore, if a driver circuit is designed and
ufactured using only a p-channel TFT in order to

r eduNexﬂ; be sheobever fhigtheiuatliess kaireléssehipl QirOforned Redioided by a
unnecessar and the wireless chip. can be fornmed usin

cuties, digingtthaikeso asrfobsdiyided @M@Flﬁdﬂ%&éﬁ%ﬁiw- In addition,
if ?(ﬁe@lﬂﬂgﬂ \'ivnﬁh Mfelésg Eﬂi El&% 15 i BE A)Q?Eélf gé employed, this

usi ng phot onas descri ed |
dldedeuepmmtnbds&eﬂe Is no particular limtation on the
iterni ng techni que. The resist mask may be forned in
[01&3} h a manner that a resist material is selectively

for nﬁgxtbl’h@w%fe@é @fuBQb Sfﬁ(IEQrtS'anglegfeltll&oglﬁé‘lrhlaogr‘oﬂ-‘ﬁie%eet -like

t he phof omask. Next, the netal |ayer
substrates lptﬂstw,apaepeECKmepeegoaeteHdntcosltmt raantbe elike Eaebé iged. s The

wu% ner@helgwg #1?%1( & a5 ttoe})e 1né:rpose(§ i)etweefr{l ttW({;l rghc:—':ertﬂll‘]:ée sﬁlbs?rates or
the wireless chip may be fixed to one sheet-like substance with a bonding layer. For
the bonding layer, various curable adhesives such as a photo curable adhesive such as a
reactive curable adhesive, a thermosetting adhesive, or an ultraviolet cure adhesive; or
an aerobic adhesive can be used. Alternatively, the wireless chip can be arranged in
the middle of making paper, thereby being provided inside one piece of paper.

[0123]

By the wireless chip manufactured through the above-described steps,
write-once read-many memory to which data can be written anytime after manufacture
of the wireless chip can be realized. For example, after a wireless chip fixed to a
flexible sheet-like substrate is attached to an article with a curved surface, data can be

written to antifuse—type'ROM included in the wireless chip.
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insulating film503 and the netal oxide film or an
interface between the netal oxide filmand the netal

wo 200804502, so that the wirefess chip can be peel/ar2007/069329
fromthe substrate 501 with relatively | ess force.
When the netal |ayer 502 and the substrate 501 are
renoved, a fixed substrate to be bonded on the side
where the antenna is provided nay be used. [0121]

[0kt , one sheet over whi ch countl ess wirel ess chips

2 oTRE Sribotind Saste reely PorfibbbEhm T Rined vpdSs '

[E@ﬂ&hhkﬁnﬂ if a nmethod in which each wireless chip |s
flcked up to be peeled is enployed, this dividing step
[0528] not needed. [0122] Next, the wirel ess chlp is fixed

to a rﬁﬁfseémﬂcidlﬁﬁ%rﬁug‘? é)[a% e in W fucfx Iﬂﬁ)r&!%&e Is gredlfferclqt fr?m that

subs pap a

- of ®nboldindnit klewﬂhbe bigowis ﬁdFIGS‘l el(Ml foel(lIS and ﬂﬂI(DSJmM\ e 11C Note

fixed so as to be interposed between two sheet-|i

that pgetiong vuch are gammop t those 1p rﬁnpbqéﬁyerﬂel Fﬁex‘é“d‘ofeé fahtl}e same
reféﬂaﬁ&; ndlﬁé[&sls%%@%& Aiplidha ‘f’ hifed @ ¥%fhp hfﬁﬁﬁoﬁ he

bondi ng | ayer, various cura eS|ves Buch as a
[0326dt 0 curabl e adhesive such as a reactlve curabl e

Cur et the e BPSoR SRLCHTh S FIS B BairlloeSiting to

EmfN¥olifthditli vV &oye thhmomm&hsetﬁé séilé s FlANgRe arranged in
t he m ddl e of making paper, thereby being provided

[0327%i de one piece of paper. [0123] By the wireless chip

manufagt grstflgicog,gﬁlﬁggs;‘f&n.ggd %g uflEdfd hBRSAERPOVD method, a

wite-"once rea a’ can be

plaginh tCVD ndiliéd, o8 tief liky, afiéauheaalt filie iskstadkBé thérdove £B$ acsbuutx:rmg
can be realized. For exanple, after a wireless chi

mefhode @1 13 plasmac GMID anethedt - Airlpteorsm%t@ata@or@oaﬁtsam film, a
mlél‘acﬁgtaﬁfnte' &il&)n H? adld eﬁb | %1 is q?édaaiﬁﬁ Qﬁc n film. A

ten to antl use-typ uded 1n t mnre ess
thldtneps c[)i(lllé 4ihc3'in fidm i tb Phtmc aﬂl’hb enctal €in)is formed nsithg a simple

o T TSR b O B ket comi
zulg:(%rfélfsrﬁ,r %t&dl{uhp ?hﬁ:nﬁﬁm Oﬁafﬁ%‘ﬁp gAaﬁtﬁgﬁngcr Mﬂ)’\% ltoé BE aRBPYHa | b&npound
thereof to have a thickness of 10 to 100 nm. Note that the metal film is formed using a
material which differs from a material used for forming a first electrode 509 which
serves as a lower electrode of a memory element. In this embodiment, an amorphous
silicon film with a thickness of 50 nm and a titanium nitride film with a thickness of 100
nm are consecutively stacked by a sputtering method without being exposed to the air.
That is, in this embodiment, the silicon layer and the first electrode are not
consecutively stacked, whereas the silicon layer and a second electrode are
consecutively stacked. In this manner, forming an interface between a silicon layer
524 and the second electrode without exposure to the air is important for writing as
memory and forming a silicide. In addition, the metal film may be a stacked layer, for
example, a stacked layer of a titanium film and a titanium nitride film. Although the
step of exposing the silicon layer 524 is described in Embodiment 1, the silicon layer

524 is protected by the consecutive formation of the metal film. In particular, in the
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that portions which are conmon to those in Enbodi nent
1 are denoted by the sane reference nunerals, and the

W@ a0v8/0expd anation is omttedgdor sinplificati OPCT/[IMQﬁf]69329
First, the same cross-sectional structure as FIG8A is
obt ai ned according to Enbodinent 1. Note that FIG 10A
is the sane as FIG 8A. [0127] Next, a silicon filmis
fornmed by a sputtering nethod, an LPCVD nethod, a

CaSpI whera tv/Diligenhleer 324 hae aI thiicknessnof desprbant of jegpali o 50 nm,

ani%qHI gn gﬁ}x onsEcho]nl er rdfj'ﬁ g% N llﬂ{?g Evgth l}ydf%ﬁlogc acid or

themk@rvﬂﬁéWﬁtp@thﬁlﬁl 1atek c&Obe prevéntedand a pol ysilicon film
is used as the silicon film A thickness of the
[0128]i con filmis 10 to 200 nm The metal filmis formed
usin i i i {
7 el 8 o Bk RO LHICE odUCthe Ferh! AR WUl f 48R Bllotomask
andz thecmstall film \aad abe umoxp]mhk ailicomfilhainei salemwlwe'tdhaam soothat the

ron, or_an alloy or a coppound thereof to have
Siliphy Gy $2% Gnd soseCend: elsctiplc. ok q?la?vqrhe High 115 ppgning are
forhel ”e@'hél?e'sﬁgmﬁsﬁrﬁtréﬁbx?éd et B e@étﬁﬁger SNAtE AR fh (KB &Y vlere the

used for formng a first el ectrode” 509 which serves as
metal fidmas selb@mbmstmoaﬁd hy deyretching] terferm thel secord electrode 701, the

enbodi.nent., a hous |I|c ith a,thickness
titaGHOT g e GG e F ARG e 8 the Pt Elecuid, Jf kEERevent
plaSiha a&eagwoan@smémﬂqwtszmhﬁngHay:&eningy a sputtering

met hod wit hout being exposed to the air. That is, in

[03281 s enbodi ment, the silicon layer and the first
el eckrcg &- S@Et?ongpll ew SIHE lé%rhvcﬁ c%rglfe%‘r:cq mXi‘l?]‘Hc‘ﬁﬁ%g EIHS the
sili‘con hdd Seco are consecu ve?%/h
pre&écﬁﬁgadpsctdnrdsismﬁlsﬁam(EHOBform ng an interface between
a silicon |ayer 524 and the second el ectrode w thout
[OléQbosure to the air is inportant for witing as nenory
and m I ge a iQn.:
be aﬁg)tha 2{:g‘g'dls?slt Z‘%ér% Q;f g?ﬁﬁé}gagﬁ %,aﬁ&aelgla ﬁ%f/ﬁer!’ﬂaf 9 ourth
instilating ifilumn 522 andaadifth instlating Iflllml 523 de sfelldcnvel)}d di¢hedgbo that an
t he step ex 0si n Fe silicon,layer 524 is
DR FAEE TR EE 4GB Earhibhg e slyctiade, and a
sedéﬁ@ "oﬁé’xhﬁg rd¢hinB8hE Bint %E&rb&e 509 af@for@Bd.Of TRAS tHEBfe8ikt mask is
In particular, in thecase where the silicon
remwéraﬂmeh@blla t hi ckness of less than or equal to 50
[Olgm; reduction in thickness of the silicon | ayer 524
to washing with hydrofluoric acid or the Iike

whi ch drésspecticnaleidw Gt the séditoR@uddbredediveaflanufAtha8dl through the
Next, a resist mask is forned over the netal fllm

pregedingstapsseareespands o FKA0K,
[0132]

Next, an exposed surface of a semiconductor layer and an exposed oxide film

on a surface of the first electrode are removed with an etchant containing hydrofluoric
acid, and at the same time, the exposed surface of the semiconductor layer and the
exposed surface of the first electrode are washed. Note that an upper surface of the
silicon layer 524 is covered with the second electrode 701. In this embodiment, the
second electrode 701 is a stacked layer of a titanium film and a titanium nitride film.
The titanium film reacts with silicon to form a silicide more easily than the titanium

nitride film. In addition, the titanium nitride film can prevent the titanium film from
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and the netal filmand the anorphous silicon filmare

sel ectively etched, so that the silicon |ayer 524 and
wa2@soortds el ectrode 701 whicdy overlap with a fPCEIP2007/069329

opening are formed. The resist nmask is renoved after

the etching. Note that in the case where the netal

filmis selectively renoved by dry etching to formthe

.second el.ectrode 701, the titani um ni tride filmwhich
being etohed) piitbrth¢ etghant gbntainingsheysloofthosiceacid whien the Expesed surface of

el AR S R ol adl4f P Brt SeSho it el

[0138]1 conduct or devi ce manufactured through the
precedi ng steps corresponds to FIG 10B. [0130] Next, a
r esi Nextragdentluctive fitmdis formesl By aeipytieningmsthodns Thisageaductive
r | at f 2 f | I fj
fllréglg @E%lkge%egtsh% 15Je C5f én %i%‘i‘net%ﬁ s'efe‘gllr%do%@ﬁ Afanfi¥n, tunBten,
molybdemimyg aRnfifuth C ﬁmﬂ doppeE, by rallofmapgsli oiga rcmthun@ rAaterial
Igate el ectrode, and a _second openi ng reaching.t
contpipig e cPREReAs5 1 MAiR COBPRRE gharstackpd lwéutéfreﬂfasmln this
f
e D et AR loRBe ARG or & et TG AR Pk BERY 100
nmi he apmeinesh filgn sorepisingor mémo ansubtoofHilieobGeith [aOthRRhess of 350

nen e R DIt e sk & A0 FRCRSRR re et

[01gl4]actrode are renoved with an etchant containing
hydrofluoric acid, and at the sanme time, the exposed
sur f Next, atresistenask i foomed using aninfk phetetask, énctashp@gedpctlve film
is s%ié Ilveq% FP hed, Eg tl{altr urfcﬁ!)re(fr% eqectr% %ﬁﬁg%ﬁ&i & etl%aée Wit angs 535

e SI ICOﬂ cov

to MQ ha tﬂiﬁl slecrevild .‘Bileﬁtdf @dﬂth?élactrdde 'xdzl &f aititest-typatROMNEnd a
second el ectrode 701 is a stacked layer of a_titanium

fourth) glegtreriea S#7 tfnarunienes ipglion pie formeds j The fifth relectrode 702
ovc{rﬁagg LsithMHeedbnd 68 «rc:} c% f(ﬁ%‘ fdad Qbdfic '}Psrlﬁa&fasdﬂ y VJIH@Q

titantumnitri I'n addition e titanium
additiom, i the tImrd Mecaudqosell ent¢rldpewith thensecond iopening aortbei erl@;tncally

et ch cont a hydr of | uori ¢ aci d
coniEiRa in dhe S St Pbe Spc il SBIOEBLERDFR Pafe it fourh
ele@Rle! 342 1§)éReQ§f%QII\z e6ARERA % THIS of Ad %teﬁ{aeﬁrﬁ&g anﬁf)@wer supply

washed. a conductive fil for med
portiont t €he reglstrmtaﬂom rerﬁblvfsl aftenthectdhing.

[0135]

A cross-sectional view of the semiconductor device manufactured through the
preceding steps corresponds to FIG. 10D. Also in this embodiment, TFTs of a logic
circuit portion 601, TFTs and antifuse-type ROM 600 of a memory portion 602, and
TFTs of an antenna portion and power supply portion 603 can be formed over the same
substrate with the use of nine photomasks.

[0136]

Next, a sixth insulating film 543 which covers the TFTs of the logic circuit
portion 601, the TFTs and the antifuse-type ROM 600 of the memory portion 602, and
the TFTIs of the antenna portion and power supply portion 603 is formed. An
insulating film containing silicon oxide or an organic resin film is used for the sixth

insulating film 543. The insulating film containing silicon oxide is preferably used for
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‘prdé@(ﬁh

filmis fornmed of a single |layer of an el enent
selected fromtitanium tungsten, nolybdenum
wabmsiomrng and copper, or anggplloy material orPer/Jpr2007/069329
conmpound material containing the elenent as its main
conmponent, or a stacked layer thereof. In this
enbodi nent, a three-layer stacked structure of a
titaniumfilmwith a thickness of 100 nm an al um num
improvingaelinbaityiof g veiraléss @b'@ an’dt@matiaély,san prgamic wgsithfibn formed by

o D RIAEEE Gorfpoilsed eyt b SHAh Pohflifl th P agyirabiy has

plafiBgzedisarfhe iRkt ¢hSE Rdere dH ditdhnR h@ bo FaREIEd 3dtek i i6rmed by a screen
conductive filmis selectively etched, so that source

prigtingjmsthad.e| Ehe fibaasedasthe stghansulgsing fl#3anay heappyepriately
d electrode 541 and a fifth el ectrode
Sel%id,sg’?prgg?ﬁ@ufse type ROM and a fourth el ectrode 542
[0187] an antenna portion are forned. The fifth el ectrode
702 overlasvvlth e second elect ode 701 to re
el eclF¥lea F éﬁt &aalﬁ&ep ed ugipg afenth p [\otaaléﬁlf,.aaﬁt etfﬂ?étﬂ insulating
ﬁhh '?sl4§ & LlRaldp @f%h@cﬂ LoQi&"l Bikth %énhné R:@c}ﬁ gﬁ{é%%‘? BleBSode 542
be electrically connected to the first electrod
is ibﬁ@ed I\I&heredmunaakummugivedoﬁelsthomhhgr e, the fourt h
O]Z&l fctrode 542 is electrically connected to TFTs of an
[ |§ enna portion and power supply portion. The resi st
mas kAl gods 881621 detvest thb SeMicohdittor dedied@Sharfifactured through the
cross-sectional view of the sem conductor device
prageding stepssoagspands tyRIG HéApr ecedi ng st eps corresponds
[01t3@ FIG 10D. Also in this enbodinent, TFTs of a logic
Cl ]cuit portion 601, TFTs and antifuse-type ROM 600 of
a meNexty abasd fibin 5802 f thadntEhmsisdbraed avdrathe 3ix@D idsulating film
and power, supply portion 603 can be forned over the

543 byre sputieringdnethQd psing gangalemagk of yhdropled disehargiag meshasls) The
I f

ool ofs Bt 810 4f TERIR LS, MR B o

titanhem,arickel, usé goldper RelckdDlapér théveofive Nute thaotitei tase S0 545 here

and the TFTs of the anptenna.portjon_and ovver
ma e DB B P, = FARREEaR S GFeak oS ER P BB ARPHRAgK and a
megdllﬂhﬁqpseq@&hdaygfch@@ organic resin filmis used for the
sixth insulating film543. The insulating film
[0146ht ai ni ng silicon oxide i s pr ef er abI y used
forinQprovi n ip.
At PRATTE gfma%wevovr@f ¥ o picBped i de¥fes Manfragporgd through the
% nds toFRE.anBbl y used because the sixth
i nsul ati ng f| m 543 desirably has a planarized surface
[0344] t he case where an antenna to be formed later is -

for nﬁgxtp}ﬁe%nﬁe%z? §%6 is formed over the base film 545. The antenna 546 can

be formed by a screen printing method, or the antenna 546 can be formed in such a
manner that a metal film is formed by a sputtering method and then patterned using a
photomask. If reduction in the number of photomasks is prioritized, the antenna 546
may be formed by a screen printing method.
[0142]

A cross-sectional view of the semiconductor device manufactured through the
preceding steps corresponds to FIG. 11C. In this embodiment, the TFTs of the logic
circuit portion 601, the TFTs and the antifuse-type ROM 600 of the memory portion
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printing nethod. The filmused as the sixth insulating
filmb543 may be appropriately sel ected by
w@e@shitrioners. [0137] Next , 4, resi st mask i s POY/HRA07/069329
using a tenth phot omask, and1 the sixth insulating film
543 is selectively etched, so that a fourth opening
reaching the fourth el ectrode 542 is forned. The
resist mask is renoved after the etching. [0138] A
602; rapg $hesBETS andathe wmitennaaff théanteremi pootiaruatdopovae suppdy portion 603

e BB 1 B BB RO RS R PLSRR R S22

[01i4g]for med over the sixth insulating filmb543 by a
sputtering nethod using a metal mask or a droplet
di schanaddinen,nift dverTeiecuitaisedésigned 516 oranefaetueedt wying only a

s f . of ,a single.ayer,of | enent, sel.ecte
p-chfnlel TFTcinsRrdet i Bes chEfimnet o Phofo B RS, itk become
uniideeds@ff and\NBE vitelsd$ clip @abBs forinkd Wkiag 2igh€plotoMmyskaen total.

fornmed in such a manner that a resist mask is forned
[0144] ng a photomask and a netal filmis selectively

etch . ' ' . .
b S8 Y i S AL MR et 1,50 that e
wielesceldp can bé epsplersdr esponds to FIG HB. [0141] Next,

tgf antenna 546 is fornmed over the base film545. The
[0243] enna 546 can be forned by a screen printing method,

or t hgipheRn a1tRBnCRE e?ﬁnf)l@ riARehit (i felis® mABo E&eforﬁlg@tusing
a netal filmis formed by a sputtering nmethod and then

therphotamaskds descnibedimpthist embpastimentf theeglisata particylar lirgitation on the
unber. of . phot sks.is prioritized, .the antenna h4 .
pat “%ée‘i%é‘f d @5‘?5‘38%‘& Pbaéﬁ T Bt ﬁ{&‘eﬂé{‘ RBE! 2 TR E‘R?a resist
mafeiiab s Selebiiviiy | forthebpfa drspl&edisSRAREHE tiRéth6® Wrilldut using the
manuf act ured t hrough the precedi ng steps corresponds
phetgmpsks, HC. In this enbodiment, the TFTs of the logic
[0 ktcuit portion 601, the TFTs and the antifuse-type
600 of the menory portion602, and the TFTs and the
ant eThia embbditheantcannbe pfa¢dly otontbiifledomieli Bmappdishent Mode or
portion 603 can be forned over the same substrate with
digenélof ten phot onasks.

[Embodiment 3]
[0147]

A semiconductor device of this embodiment will be explained with reference to
FIG. 12. As shown in FIG 12, a semiconductor device 1520 of the present invention
has a function of performing noncontact data communication. The semiconductor
device 1520 includes a power supply circuit 1511, a clock generation circuit 1512, a
data demodulation/modulation circuit 1513, a control circuit 1514 which controls other
circuits, an interface circuit 1515, a memory circuit 1516, a data bus 1517, an antenna
1518, a sensor 1523a, and a sensor circuit 1523b. In FIG. 12, a driver circuit refers to
the power supply circuit 1511, the clock generation circuit 1512, the data
demodulation/modulation circuit 1513, the control circuit 1514 which controls other
circuits, and the interface circuit 1515.
[0148]

The power supply circuit 1511 generates various power supply voltage to be
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[0143] In addition, if a driver circuit is designed
and manufactured using only a p-channel TFT in order
wo eoosedIee the nunber of phojpmasks, two phot oPERSP2007/069329
becone unnecessary, and the wireless chip can be
formed using eight photomasks in total. [0144]
Mor eover, the subsequent steps are carried out as in
Enbodi nent 1, so that the wireless chip can be
suppbing|teteach cirgui5h thesemionduyator déviceo lip), thasedernmm 4G signal

. i the resist k 4.s f.ormed using.th tomask is.

inpllled Frobthe oo 4 STE ol oK Edhetiioncearcl 1817 PRy arious

clock Highatk it®Be Qiippliee t¢ 8idhedirtuliGn HRCRM i€ H—uctdN@evi@sS1 520, based on
mask may be formed in such a manner that a resist

thenACesipadl inputtpd| fremi the| aptensa ndd 8by The datepdammodulation/modulation

e 82 08, ARHGE oF LRl R O Y o
reaibdheriet 15 odieatvintrdl cifdoitoisdd mash fdjctiph bt édntfolling the memory
. sem conduct or device of this enbodinment will be

cirglip] Hon e d harignnaetUBdie  fenstipp of ironsmilingfrecgivipg clerige waves.
Thé' ?ead@rl[@ﬁfa' Egygé};&ﬁls @Sfﬁhﬁﬁg&ﬁgﬁ) ?f?tfh tﬁ@&nﬁ&&ﬁﬁe{or device, control

I nvention unction of perform ng noncontact data
of therooummumadation, anfhmngrehofcnckssing of thevdonendrbieed dath.udNete that

theSepEe of 58 Beris et et ek HEnieiho e FEp U er e gructure
Forl &xhhplé tieili@ndatiof Bévicelmayt havel LdirueRid fodkBicR biiRE cor_ngqnents

circuits, an interface circuit 1515, a nenory circuli

suchsima limiteraairguiy ©f powersupply woltage 9n harlgware enly éorqupcessing codes
'are]a%?ig’fz and a sensor circuit 1523b. In FIG 12, a driver

Circuit refers to the power supply circuit 1511, the
[0ropck generation circuit 1512, the data

denodul ati on/ nodul ation circuit 1513, the control . .

ci rclihe meomaryeirenit cbHor dndudsshar memogyi Rostiony iy dpgeribed in

Ent o Vi s, SRR A PRI IO ytich  ion
filheshioh| geadrates £adlividd teaction iby externak elecwicdlu attion dewmterposed
bet]\5v5ee21(1) a pka)uarsoefdcog ucaH\]/eAl\z%le?si.g%(l)te that the memory circuit 1516 may include
only the memory element in which the silicon film is interposed between the pair of
conductive layers, or include a memory circuit with other structure. The memory
circuit with other structure corresponds to, for example, one or a plurality of memory
selected from DRAM, SRAM, FeRAM, mask ROM, PROM, EPROM, EEPROM, and
flash memory.

[0150]

‘ The sensor 1523a includes semiconductor elements such as a resistance
element, a capacitive coupling element, an inductive coupling element, a photovoltaic
element, a photoelectric conversion element, a thermo-electromotive force element, a
transistor, a thermistor, and a diode. The sensor circuit 1523b detects changes in
impedance, reactance, inductance, voltage, or current, and performs analog/digital
conversion (A/D conversion) to output a signal to the control circuit 1514.

[0151]

This embodiment can be freely combined with Embodiment Mode,
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inputted fromthe antenna 1518. The cl ock generati on

circuit 1512 generates various clock signals to be
waupphieds t o each circuit ingdhe sem conduct or PUBYI067/069329

1520, based on the AC S|gné% inputted fromthe antenna

1518. The data denodul ati on/ nodul ation circuit 1513

has a function of denodul ati ng/ nodul ati ng data

communi cated with a reader/witer 1519. The control
Embiodisusnt 1,1¢Embadimentf2incti on of controlling the nenory
[Ecbrﬁuit 516. The antenna 1518 has a function of

ing/receiving electric waves. The

[orsgpder/writer 1519 perforns communication with the

sem conduct or device, control of the comrunicati on,

and Bosemispndyrctosy devaess |fwg:tl@nmgh@s corwitelessackip ean e formed

e V, [

sccgdif e Brofest SRUALT Pl MIEIEEENE AT hitRbicARY Gt fnge.

Foe xm@le, thé hsﬁre'ﬁ@ﬂhnxpr@naieoappﬁe& ite ®ilEPYoifs weclitieh) beatdi®nds,
i ch ot her conponents such as a limter circuit of

ldeaemlowﬁﬁrfgﬁam@ra@fé ‘Sohicenggsel gertidiceias 9f residepre @@§§F“h dike, see
FIGOI%%E f’JcSrd?ﬁ ﬁl@dla[(%]\@]soﬁaﬁre”@m%){a f&d& ﬁle]l see FIG. 13B),
des nory portion as’ descri I'n
corMmiers]fpr phdmge gpackagd papmk,i boptlest am%rrhrr jakel :EHEH‘IGS 136) VCthleS

O P P it 3B cesrsdnab iy (e e butlye ko),
fo&&§t PRER, AnkRld, &d‘)th&@%ﬂﬁﬁédﬁﬁeé axg)sr ¥or S dsh@t aftRs such as
menory circuit 1516 %% i ncl ude onl nenDr

cleglrenie npphancw(swlﬁl% 13E and d3F)% andﬁheshkpnt Eh@gls@tepmc appliances
onduct

mc?l%s(fr?oar §qu1d spa[‘il dis WIpFaH/ 1% S;Er UCll?I?Jq de\zllﬁe "a mg CVISIOII Cd&ice (also

sinfly edférredMotds a0TVier TVtrécteﬁi‘Ilﬂg éhachink SerRORIES isich, reétﬁf/mg machine),
exanpl e, one or _a plurality of nenory selected from
a CEJMM phopaandthsdilig  mask ROM PROM EPROM EEPROM  and
ﬁ?h menory. [0150] The sensor 1523a incl udes
i conductor elenents such as a resistance elenent, a
c apa’(li'hé serricondiotor nigviet 52O of tienpriestatl ddvientort &sufitddng a product

ement , hotovoltaj ¢ el e electric
by denettetb afErace & rscpriie drcomtsaded piideofpe droduct.  For
exﬁﬁlﬁgeiﬁ the, producIASH 5oR! the @eﬁﬁ%ﬁﬁ%&&ﬂfewc@ ngr@ lsdﬁ)&qQo thEBook by

sor circuit 1523b’ detects ch anges in inpedance,
being ambeadidsd, mmdmlzu pameneed iftbe peglact isa package made afign organic resin,

e Fpitiaaoff frre 62 inedhipr B Fofetfy PeatbepgR jnside e

orgamc resin. Since the semiconductor device 1520 of the present invention can be

compact, thin, and lightweight, the design quality of the product itself is not degraded
even after the device is fixed to the product. When the semiconductor device 1520 is
provided to bills, coins, securities, bearer bonds, identification certificates, or the like, a
certification function can be provided and the forgery can be prevented with the
utilization of the certification function. Moreover, when the semiconductor device of
the present invention is provided in containers for package, recording media, personal
belongings, foods, clothes, commodities, electronic appliances, and the like, systems
such as an inspection system can become more efficient.

[0154]

Next, an aspect of an electronic appliance to which the semiconductor device
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Thi s enbodi nent can be freely conbined w th Enbodi nent
Mode, Enbodi nent 1, or Embodi nment 2. [Embodi ment 4]

W@ 0b8A}174 sem conductor devige functioning as BCT/JP2007/069329
wirel ess chip can be formed according to the present
invention. The wireless chip is applicable in a w de
range. For exanple, the wireless chip can be applied
to bills, coins, securities, bearer bonds,

of theepresent envenidon ssemopnted as explgiged wath' referenasnioethe drawing. An

tificat i d
clefigits abfReE sty Bols B0t saftble JF elslip oB5R, eTidhlé hassis
2700 %1 2705 a fpafel 1B8), a GORdiAd RO af Hint@P bédra R eg eoperation
paper, bottles, and the |1ke, see FIG 13 vehi cl es

bu*(%sc%m“e@ﬂdn@ batiery) PR, (ssseFiG d43DjThe peax@b RAP1L is detachably

1nc§ﬁ)|a na{ﬂésﬂ, fﬂg)sthg lﬂ?@sﬁn% ?47(?2?1 dhe ﬁ&gl (%?70'2'15 ﬁited n é) i 'printed wiring

ani na CONMD ags
bogiaKeg.esThy slﬁipblanﬂeﬁzeSUﬁhlealﬁ)ueingCﬂmmure a@p‘ﬂphaﬂ&@eﬁlodlfled in
(see FIGS. 13E and 13F), and the |ike. The e|lectronic
accsfﬁapp%weegm TQmic appliancs;te whighsthe papgl 2J01 ds megrperated, n The
prnll:tlrctj WiSRE BYard D708 %as q pilﬁhl@t‘ﬁ'(ff QPkAPEY Eé‘rﬁlc()ﬂdhﬁﬁ’orsdeqmeé' mounted
referred to as a TV, el ving machi ne, or
thetetd.eVIltei s:tmwmmlector dgvmaohthn ep)re,semt meéﬂtmnaranMGmed aannie of the

d 1520.0f th
PackRELAHToRABRIET HRViFS £ TR ANREIY P sHIROPaR b Gigs movnted to
thePrirdéd RakitgObsard W703¢AvO hny MehcHbR & Gt coirofBD alattal processing

i nside the product. For exanple, if the product is a
unip oI U hmemers, canpererosuplyi eiscui2an i audio xprgcessinghgircuit, a

tra&s?mém%%‘ege%lﬂgcﬁ‘&ﬁ? das ﬂle figi de a paper, and if the

age na e of an organic resin, the
Unsep1conductor deV|ce 1520 is fixed to the package by
bel ng enbedded inside the organic resin., Since.t

seni Eaaral 704 & fé@:(;wila emnegied o dae rPEmF‘?GFv‘é’Hﬂgoho%ﬁr?m?’
|
thr%.fghf% E&ﬁ{%hao& Rl 276? ¢ Th E 951 tgé @‘éuﬁﬁ‘ '29 A thée Yrinted

uct 1tse egra eve ter
wirikey/ boadl Z708i aredplaced: imsider thel me.ms/\n@m taing 31961 ogettioc with the
devi ce 152 ties

opgratign-hutions, 8%‘543 fﬂﬁié V. dﬁ%ﬁﬁeﬁ' Ll'%fpﬁ ?%LQ?%%% o rtb*h@ane‘ 2701 is
1&&&% asdo HEVicWableAtd R 'ﬁnfog&\f/imﬁ% REhdo¥ prB6ided BVindfas3id7bbe

forgery can be prevente h the utilization of the
[0186Lti fication function. Mreover, when the
sem ¢onduct or, eV|c of the res in t on h
o7 oV G AP r Bp Semis ol §6ics B G pRGeCigy epion hes
adwR@faped of ith bpatinies; tHiRds, andl 1 s it WUiEHl] t TB&e advantages
el ectroni c appliances, and the Ti ke, Qﬁstens such as

allow efficigns usaes ot sheskimited space i beehassise 18P fand 2346 of the electronic
appliance.

[0157]

The semiconductor device of the present invention includes a memory element
with a simple structure in which a silicon film which generates a silicide reaction by
external electrical action is interposed between a pair of conductive layers; thus, an
inexpensive electronic appliance using a semiconductor device can be provided. In
addition, high integration is easily realized with the semiconductor device of the present
invention; thus, an electronic appliance using a semiconductor device including a

high-capacity memory circuit can be provided.
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[0154] Next, an aspect of an electronic appliance to

whi ch the sem conduct or devi ceof the present invention
wo soospurtied is explained witfy reference to thePdr/armome9329

An el ectronic appliance shown here as an exanple is a

cel lul ar phone including chassis 2700 and 2706, a

panel 2701, a housing 2702, a printed wring board

2703, operation buttons 2704, and a battery 2705 (see
[01SBz. 14). The panel 2701 is detachably incorporated

intoythe housing 2702 and.t ausing 2702 is fitted

|t MORRVEE PR v e Red S shO B hion fiEF af e
predént il nfionlSitiigh ek @t bRRRICANRM eRERICK] 400idhf ha8 Ehhfacteristics of

accordance with an el ectronic appliance to which the

beiparnanvolatle ard icapable of adding data pAceardimgwior thegalinysrdgscribed
e Rl caR B KOAEHOTUORIANE) By BPAAGS vy

writte:S eAtcdrdinghyt iaanele@ronle applemcasvikole wés bhkighigcfimgiohal and
.sem conduct or devices. The plurality of sem conductor
highly yalyssaddsd semigondpctordepice gambe piovidsg: board 2703 have
[OI%Y function of a controller, a central processing
unit (CPU), nmenory, a power supply circuit, an audio
pr ocNewitha the skapes of thetahassén2700i ang/ 2766 ares exagnplés afiant gxterior

and the |ike. [0155 he nel. 2701 is electricall
shape, piebt Se phep AidhEuRceIRARI, SBRlingE 2505 cbofiReny can be
chzﬁx%@d‘ﬁn% ¥ 2buk Inhdled ilabcortRficePRiNe FurndhiOds ortaBlidheiess thereof.

2702, and the printed wiring board 2703 are pl aced
[036A%i de the chassis 2700 and 2706 together with the

operag. o 10 704, angd the tery . 2405. i xel

Fogt s TpBbIR 0 o "BeAly  BRBIEL Y R TSR Moce,
Emboginedat ¢, EmbodifvenOR @i Batbodimée®B. provi ded in the

chassis 2700. [0156] As descri bed above, the

sem conduct or device of the present invention has

el actness, thinness, and [ightness

m@ﬁ%@?ﬁ%ﬁ@ﬁg@% vant ages all ow efficient usage of
[O16hg |imted space in the chassis 2700 and 2706 of the

el ecifyonj c appl.iance. [0157] The sem conduct or, device .
of t%nbﬁae@éﬁﬁsweéw GFE4 Bletsunbstrale maket §f Rasdbiedp provide a
lar%!ehﬂmﬁels b Rife1esk _rélhgﬂsuitea | {IndM3hé& MnikeStikit €68 & KX \Wﬁlleh”:gb chip

] nerates a suicide reaction by external electrica
inexpenisoe. i & addidomowe dntbatareaanba foraied wfer doneame swbstrate as the
hus, an.. neiéBens el ect.roni c appliance

N : , i ) t
witg 5 et bultra eyl SEPEET b iBuRede oy ovr e, 1

This application is based on Japanese Patent Application serial no.
2006-273394 filed in Japan Patent Office on October 4, 2006, the entire contents of

which are hereby incorporated by reference.
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addition, high integration is easily realized with the
sem conduct or device of the present invention; thus,
wa@eooslerte oni ¢ appl i ance usiibg a sem conduct or PUEYI20€7/069329
i ncluding a high-capacity nenory circuit can be
provi ded. [ 0158] Mreover, a nenory device included in
t he sem conduct or device of the present invention,
which wites data by external electrical action, has
C ﬁﬁ1rﬁ3h3§istics of being nonvol atil e and capabl e of
addihg data. According to the above-descri bed
characteristics, forgery by rewiting can be
pr every ednicafhcdeBedad dorfpisille additionally witten.
Accordingly, an electronic appliance which uses a
hi gha drifematdugriatluding ahplgtaliyy of thie fdmidemhsistons anthd pdurelity of
devi ce can be provided..[0159] Note that the shapes of
mepiky ERmER Ve DBHHle Dien PR are€or an oxtor: o
shapghekint B &Ry dMendi®NBcluaétdat fit RlREbAOWHich reacts with

_appliance of this enbodiment can be changed into
siligew foofpsmprpeibieide.rn siliewr filam everfihe first plestiodpanga second electrode

I ' . kS € i;oent can be

ov e i8R sl s wickSHiton 10V EINARUERT 207 1
Embodherelit a Zzateoelebinddedofretiet thin filNDUSASRItéY is formed of the same
APPLI CABI LI TY_[0161] Manufacture %sing a large area

maggriakas engndthefinst apdascond elerirades,plthe emasy elgment pad ge
nunrbﬁherefn WIER] SRSofCURPceAledrddt TRd 3 i RICR Y &f thE Hin film
of the wreless chip I nexpensive. In addition, an

trapgisten isafarexed b thorsased material he thawthes instofathe farst ahd second

irele chi p; thus, a nounting step can be

ek@&@ﬁ?ﬁiﬁ?d?“@ﬂ?§nﬁﬁﬁ$ication i s based on Japanese

Patent Application serial no. 2006-273394 filed in

Japan Patent O fice on Cctober 4, 2006, the entire

cont énfhe ssimippridupton devipe pedoyding ¢ cloim dt adhetpyn the first electrode

ref erence. C L | 1. n_con or Vi C
coftfn® f agene gefirieg Jfork . BRLL N bt SREHTR emegeny
chrohiiwim{f idoljbdeis,) @h@Ien,adbbaR, Pirddnain,t yanadiufi® panydium, hafnium,

el enents over a substrate with an insulating surface,
plafigemeand i nenory el enent includes a first el ectrode

which reacts with silicon to forma suicide, a silicon

filmover the first electrode, and a second el ectrode

3. The semiconductor device according to claim 1, wherein the second

nickel,

electrode contains an element selected from the group consisting of titanium, tungsten,
nickel, chromium, molybdenum, tantalum, cobalt, zirconium, vanadium, palladium,

hafnium, platinum, and iron.

4. The semiconductor device according to claim 1, wherein the substrate with

the insulating surface is any one of a glass substrate, a plastic film, and paper.
5. The semiconductor device according to claim 1, wherein the silicon film is
an amorphous silicon film, a microcrystalline silicon film, or a polycrystalline silicon

film.

6. The semiconductor device according to claim 1, wherein germanium is
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over the silicon film which reacts with silicon to
forma suicide, wherein a gate electrode of the thin
WO pdosmsv7ansi stor is formed of; the sanme materi aPCEIP2ORCI329
of the first and second el ectrodes of the nmenory
el enment, and wherein at | east one of a source
el ectrode and a drain electrode of the thin film
transistor is forned of the sane material as the other
addsddo tfe silmnffilmst  and second el ectrodes of the nenory
el ement. 2. The sem conductor device according to
claim1l, wherein the first el ectrode contains an
el empNthes@InfedRKlclor ABYiE Scc@Fdine to- Bafh It Whered the first electrode
titanium tungsten, nickel, chrom um nDbedenum
and thatsedonchelestrpdd are formedmif idiffarent anpterialn pal | adi um
haf nium platinum and iron. 3. The sem conduct or
devi ce according to claim1, wherein the second
el ecgrAganiconfuaiondevibe edepridig:sel ected from the group
consi sting of titanium tungsten, nickel, chrom

nol ywéwemcu@tahﬂr&llmg @oPurality of rthinfilim trapsisions. Lm?ﬁurahty of
me%ﬁ ms zﬁ‘ﬂlf | 44tB8nnk 'o@ér arhgﬂjstra‘?@allth LR nnsugatm%:%ﬁrfacc

con UCt or eVI ce according to claim ereih the
subswhatm vhet mehloey leﬂmndlmtlndgdsuaffase elestradyy wirich odacts with

...gl ass_subst r.at.e, | a m a 5. The
sili o R Tt BRI Pt be 5 GroaapG andisetpH fipgirode
ovétithd &R fllhmwrﬁclﬁ&aammm&n% fdrmotsifiéilie) a
mcrocrystal ine silicon film or a polycrystalllne

si | i whereini h rgates eleThedes efritheo thim dilor trapsistereisafosmediafgthe same

mafer S e SFHE Bk FBE e benl finebEel i m

1, \Awﬁéxeima tdimeétidnSdle@tode iy prdeided Beloleths @aRAfa, and the antenna
electrode are forned of different materials. 8. A

is electrieadly gaurestedde vhecenaestignictacirgde.a driver circuit
i ncl \%ﬂét@gl ﬁ}epk&ﬁl@kﬁ&y Fﬁ%té%;ﬁ él'e%}ﬁh&lf)ﬁgﬁﬁrﬁe%&ﬁst’o fhe thm film

plural ity o an “ant enna ov
trassiftor aed e Wit h an |nsuI ating surface, wherein the
nmenory e] enment incl udeies a first el ect‘;ode whi ch_reacts

Wi t hW feinctis qoanectiem eleckiaie isjiormgd of the: same matqrinl @s a source
elek 5:% dﬁkf@l&ﬁﬁgﬁ onHg tifin %ﬁlﬁQ%sllg of Ghd %i';e B¥E6nd Hthe first
SI1 con |

reacts wth silicon to orm a
andsseicondlelectvdiles of theangpadrg eleiment.r ode of the thin film
transistor is forned of the sane material as one of
the first and second el ectrodes of the nenory el enent,

9. The semiconductor device according to claim 8, wherein the first electrode
contains an element selected from the group consisting of titanium, tungsten, nickel,
chromium, molybdenum, tantalum, cobalt, zirconium, vanadium, palladium, hafnium,

platinum, and iron.

10. The semiconductor device according to claim 8, wherein the second
electrode contains an element selected from the group consisting of titanium, tungsten,
nickel, chromium, molybdenum, tantalum, cobalt, zirconium, vanadium, palladium,

hafnium, platinum, and iron.

11. The semiconductor device according to claim 8, wherein the substrate with
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wherein a connection electrode is provided bel ow t he
antenna, and the antenna is electrically connected to
wo b@soormnect i on el ectrode, wherein the connectPONIP2007/069329
el ectrode is electrically connected to the thin film
transi stor, and wherein the connection electrode is
fornmed of the sane material as a source el ectrode and
a drain electrode of the thin filmtransistor and the
theghdwdatingisarfade is hry bne affa glash sebstmte] aglastit fibndeandgfapeihe
menory elenment. 9. The sem conductor device accordi ng
to claim8, wherein the first electrode contains an
el engntrhe8tMdofbudtdOdevidicacosrding t6 @imSg, iwteréth the silicon film is
titanium _ tungsten, nickel, chrom um nDbedenum
an amerphiousrpilicem dilm, azmcmrﬁstnhhmevahm film, grad pelyrnyatalline silicon
ﬁhgafniunt pl ati num and iron. 10. The sem conduct or
evice according to claim8, wherein the second
el ectrode contains an el enent selected fromthe group
consi sting of tltanlun] tungsten ni ckel , chrom um
mol ybHeHgnsentigendsicton, deyiss according: toplaiim S, wilieasin (g¢fmanium s

ad&ﬂh&ﬁglgﬁbnq%&nlunl platinum and iron. 11. The

sem conduct or device according to claim8, wherein the
substrate withthe insulating surface is any one of a
gl as astic film

bstrat e,
Sem Ghride sricontuebidieatarrinate Sm nvaercin dieh iy glprode
andSih'e'sE&Hdfele'cﬁbdesar@@oﬁf@ardl@%cﬁ'rﬁdt&%s film a
m crocrystalline silicon film or a polycrystalline

S|I|con film 13. The sem conductor device according

C er na mis_added silicon
) 1SS ol g TR mBER elefebl) e serpEffuctor
device dmeprRing:t he first el ectrode and the second
el ectrode are forned of different materials. 15. A

sem & pifibm ganydgor osmped ey @ substeaterdlppothin g transistoripeuding:
sem conduc} %%Emg(ﬁlgilu&%r fs?z{mrfb%ﬁ\{&ve?thtetlhﬂst{a%
tranS|stor ornmed over a su ’'n film

t ransi st orani insulatihigflm formedocanhiinibetratesa porcioh of thednsulating
over the substrate; an insulating filmfqrnmed over the
filra forming,z gate ansyliter Qysr SFﬁé’oPﬁ‘éﬁ!i‘Pdel?Wb i mfornming a

080 oo P P MR e e
insulatdn intempospaittherebetween;

a first electrode formed over the substrate;

an interlayer insulating film formed over the substrate and covering at least the
thin film transistor and the first electrode wherein the interlayer insulating film includes
a first opening over one of source and drain regions of the thin film transistor and a
second opening over the first electrode;

a semiconductor layer formed in at least the second opening over the first
electrode;

a second electrode formed over the interlayer insulating film and electrically
connected to the one of the source and drain regions of the thin film transistor through
the first opening; and |

a third electrode formed over the interlayer insulating film wherein the third

electrode is also formed in the second opening so that the semiconductor layer is



10

15

20

25

30

i nsul ator interposed therebetween; a first el ectrode
formed over the substrate; an interlayer insulating
wo pdosoionéred over the substrgte and covering apCT/e907/069329
the thin filmtransistor and the first el ectrode
wherein the interlayer insulating filmincludes a
first opening over one of source and drain regions of
the thin filmtransistor and a second openi ng over the
intérpostl betveseh tixdfirst eectamle aod thecthivd eleatrede; f orned i n at
| east .t he second openi ng over, the fjrst el ectrode;
o oHHeTE e Ao IR Gowprisssd by frsh oo he i fgrode
and {hk RLARSn&URSH1E{ef %tkﬁbo%ﬁﬂ&%&@e&&_ the one of the
source and drai'n regions of the thin filmtransistor
t hr owhéreinntbe fthirdseledpslai cogpriaesda sammdimaterigl ascthe seleond electrode,
ornmed over the interlayer insulating filmwherein the
hird electrode is also fornmed in the second openi ng
SO t (héreintfie gy eROMEULCIoRprisay £5am SinBleShPRIBSghIe e e.
the first electrode and the third el ectrode; wherein
the nmenory el enent conprises the first electrode, the

thirde.e t ] t.or i 0sed ¢

ther (e fEck RGN REVRETIABRANE (8 ol ofs, IhEERORRS firs
elestaode domtains @l clemeithvelesed druin eheeglonp densisiing ofhitardum, tungsten,
irsé1 el ectrode, conpri ses a sane material as the gat

. e .
nickele ChFQmRfEm, BOlyRgrRIUTIe ARRIBIAL FBRI) B FQnINm: KatadiuRy pyladium,
hafaldh, Plamwnyakd §bm the first el ectrode contains an

el ement selected fromthe group consisting of
titanium tungsten, nickel, chrom um nolybdenum

tantal um cobal t i rconi um vanadi um, .pal.l.adium. .
nat nf Gt (EPRRpaR G iet ecd e el donQUEFgp the third
eleBiRydeCnBARCAIEIBR e tCefecRd TrokR the\B@uf icBndidiRgtdTititshium, tungsten,
_electrode contains an el enment selected fromthe gr ouP .
nickeln chxmipnm, gnolybdeanm, tantalyay sobalt, miredadym, ganadiimynpalladium,

I % enu ntalum cobalt, zirconium vanadi um
ha%%n%(, g[urlﬁ%’ﬁ'té(?lrﬁ)%m platinum and iron. 18. The

sem conduct or devi ce according to claim15, wherein
the sem conductor layer is a silicon film and wherein

the 38 Thespmicopducter dewicg aesosdipado shimdan film a
mer &ﬁéﬁéfnlt t?ll?n kéRomdlctt Myel Is! 4%iti@n MAnd Ghy crystal 11 ne

silicon
wherein the silicon film is an amorphous silicon film, a microcrystalline silicon

film, or a polycrystalline silicon film.

19. The semiconductor device according to claim 15,
wherein the semiconductor layer is a silicon film, and

wherein germanium is added to the silicon film.

20. The semiconductor device according to claim 15, wherein the first

electrode and the second electrode are formed of different materials.

21. The semiconductor device according to claim 15, wherein the gate

electrode and first electrode are formed by patterning a same conductive layer.
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19. The sem conductor device according to claim 15,
wherein the sem conductor layer is a silicon film and
wob@seirtiger mani umis added gp the silicon filPCT/B2007/069329

The sem conduct or device according to claim 15,

wherein the first el ectrode and the second el ectrode

are formed of different materials. 21. The

sem conduct or device according to claim 15, wherein

t he @%tﬂleeﬂemimndd@oadd’ictd acordange tat claige lé,r whéreimthd sbgond and

.pat t ductlve | a
S SRy SR s SRR R wher ei o

the second and third el ectrodes are forned by

patterning a same conductive layer. 23. The

seni ¢hrdgsemiconduataralesise aeedirdigg taocleim L by fagherfagmprising;

COMPE iiecholiPHirhida Sy &S R er MEaietck Mo

interliayer insu

el ecid &maidawl&ﬁMH?b&ﬂlebﬁdttdﬂﬂleffﬁmﬁ Ele&h&iét rode; 24.

The sem conduct or device according to claim 15,

further conprising a driver circuit including a

plurg}i I e i

sem %&)’n%ctg %?fcgllg{/hlcf:dé ?XE:‘%?%%?‘S‘H oa)c Icéﬁ% 1%%“\%%1 (é(lmrl]p HISTg @
drivdreirsaimnimobniingd plurdliqy ef thirsfilan sadsistas. fil m wherein the

first electrode reacts with the silicon filmto forma

suicide, and wherein the third el ectrode reacts with

the 33 hiheQBmidohdudiét Jeofc@a@co?&ih% kslgain? @5, A Method for

manuf acturi ng a sem conductor device conprising a

dri veherginrthe Bctmncmduqmrwealsm silicomnifilp, of th| nfilm

trans stor f. nmepor nent s

t ho Shire e B sBefodtRacdt i ind SRR L BJP 3 s, ong

fir Sth:em t6€ ﬁﬂmmwrohay@btswﬁrtha siiidbs mratt@fcmt dsifcide.

insul ating surface; formng a first insulating film

over the first serri conductor | ayer; formng a first

el ecyg o tq .

I aye%é o‘gg?&ﬁ%:&fr [ rs [ nslﬂ\g % Qentlﬂ? (fdr%{ogn a segg’gl{éﬁ{goz{ driver
ciralitinthdilg oplaralityof fhin &itm |tmsilstats| ang 4 plunalit§ of men®ryelements
second [ n%ul ating fi]lmwhich covers the first

é‘ﬁ‘ﬁe’toﬁ@Pgé’Ggrﬂ]be RersAfr ode; etching the second
i ns ufo?ﬁﬁﬂkga fitst SPrdiCor ALY fayEs &k a@ﬁ’ﬁs‘ﬁ'af@wftﬁ 3 EHsGﬁtlh Surface;

second electrode; e?orm ng-a second sem conduct or yer
whi cf.ormgm frst hueulﬁimgﬁlnm pmnth@flrsemm::mgiuctw layecon d
:c In? g%o?rtngnn a Ilrst Qectrocfe%hr}]cl?og'cer 8? gwtg Qﬁenhrsg sen?i%gmucg)rtlayer over

the first insulating film and a second electrode over the first insulating film;

forming a second insulating film which covers the first electrode and the
second electrode;

etching the second insulating film to form a first opening reaching the second
electrode;

forming a second semiconductor layer which covers the first opening;

etching the second insulating film to form a second opening reaching the first
semiconductor layer; and

forming a third electrode which overlaps with the first opening over the second

insulating film and a fourth electrode which overlaps with the second opening,.
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sem conductor layer; and formng a third el ectrode
whi ch overlaps with the first opening over the second
wo paloat7icrg filmand a fourth el ectrode whi ch PUBIR20%069329
with the second opening.27. The nethod for
manuf acturi ng a sem conductor device according to
claim 26, wherein a fifth electrode is fornmed over the
first insulating filmthrough the sanme step as each of
t he 27.r'Bte méthod tfmdmawfdctuﬂia@ 8 sanitdndictwtdegibe, aceordingrto claim

ant enna is.el.ectricall nnected.to_ih i ft

26 o P b e b th e PAE & Brimed Bty wf TR B OaUREDflm Tyguth fhe same
stepBk ach bP thdBRYEREHHIE B PheSREDEPAIHMESR! afl®¥%h @itenna which is
according to claim 26, wherein the nmenory el enent

elecichllidecnne¢ted tethe difthedlentiode isformétbovee therfafth electrode.
sem conductor |ayer, and the third electrode. 29. The
nmet hod for manufacturing a sem conductor device

accopgliThg hethed Fbindfufavi@ieh BerhitBnddetdt devid®according to , claim
transi stor includes the first sem conductor |ayer, the

265 jwhereig| ghet rBefBOTYarflEReNS fnsiHdes Gieeseqonde clegioderhhe second
sediieh tJf%yemgFgl?eﬁ]ﬁlyg'eﬁ%HS‘desem conduct or device

according-tg erein the first electrode is
a gate electrode of the thin f|In1tranS|stor t he

firs ulaln fllmlsagatejn | at i fllm
t he ?%ﬁ}e & Yorsmanitacturing s sermicapdictor glcsracaor&m& tq claim

26 WREleP B thin fih-'n_hﬁ'aﬂﬁ?stt&oglcflﬂEs @i?enfifs@(‘skhﬁﬁédﬂguéor la ger the first

sem conduct or device according to clai m 26,

electedef andsthe feurthcedecttadeor | ayer is a pol ycryst aI I i ne
silicon film 32. The method for manufacturing a
sem conduct or device according to claim 26, wherein

the 3@crhHedmedsd (f&fh‘ﬁuﬂdf&ftuhﬁ%lﬁf kerthiRoRducBsTeRte WecsridingaB klaim
film a mcrocrystalline silicon film or a

26 pwhezeinythe Hfirpt ﬂectsqdeu isongate lelactrade offthe thin Aibm trapsistor, the first

1nsgﬁ§|}{%?i§é tfsr %Aggtregnsﬁl?ﬂg é‘{l eq&\{ljtlfﬁl ?ﬁ&&r 5 uguxtcg electrode or

a dsdifi EReiodes any one of a gI ass substrate, a plasti c
film and paper.
31. The method for manufacturing a semiconductor device according to claim

26, wherein the first semiconductor layer is a polycrystalline silicon film.

32. The method for manufacturing a semiconductor device according to claim
26, wherein the second semiconductor layer is an amorphous silicon film, a

microcrystalline silicon film, or a polycrystalline silicon film.

33. The method for manufacturing a semiconductor device according to claim
26, wherein the substrate with the insulating surface is any one of a glass substrate, a

plastic film, and paper.



