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SEM CONDUCT D MANUFACTURI NG METHOD THERE FOR 5 TECHNI CAL FI

The .present WM “ﬁmmuml ates to the technology for inplenenting a
battery-1ess n-contact identification nmethod intended mainly to protect

t oken- devi ce medi®®®*al uabl e securities(marketable 10 securities), noney

paper (negoti abl e conmerci al coupons-or tickets), inportant docunents, IC
cards, preﬁaid cards, and ot her paper or filmform nedi a agai nst forgery,

by using MMH chi ps. 15 BACKGROUND ART First, the prior art
di scl osed mWLaideen Pat ent Application No. Hei 8-50672 (1996) is
descri bed as agggxanple of art related to the present invention. The

corresponding prior art relates to 20 security thread identification

equi pnent inte I rjous types of token-device nedia, wherein the
equi pnent is d@gﬁg%%ﬁcéﬁ?QNat metallic patterns consisting of character

data and ot her d i.n..t oken-device nedia can be electrically
25 identified %ﬁ%@@%?ﬁgb?ﬂgﬁﬁ%i@ﬁ“(s). The equipnent 1 6 JUN 2003 - 2

SEMICONDUCTOR DEVICES AND MANUFACTURING METHOD
THEREFOR
5 TECHNICAL FIELD
The present invention relates to the technology
for implementing a battery-less non-contact
identification method intended mainly to protect
token~device media, valuable securities{(marketable
10 securities), money paper (negotiable commercial coupons
or tickets), important documents, IC cards, prepaid
cards, and other paper or film-form media against

forgery, by using semiconductor chips.

15 BACKGROUND ART
First, the prior art disclosed in Japanese Laid-

Open Patent Application No. Hei8-50672 (1996) is
described as an example of art related to the present
invention. The corresponding prior art relates to

20 security thread identification equipment intended for
various types of token-device media, wherein the
equipment is designed so that metallic patterns
consisting of character data and other data and
embedded in token-device media can be electrically

25 identified by detecting the metal(s). The equipment



menti oned above is basically designed so that the forgery only of ordﬂéﬂ%ﬂzm}
paper provided with advanced copying art is made difficult by inserting a
netallic pattern into the information contained in the paper. 5 Next, the
prior art disclosed in Japanese Laid Open Patent Application No.

Hei 8- 202844 (1996) is described. The corresponding prior art is for
connecting sem conductor chips to a base substrate nade of paper or

synt heti c paper, by using anisotropic 10 el ectroconductive paste. An

enbodi ment of prior art is shown in Fig. 4. This enbodi nent indicates that
there is crack 42 originating fromchipping 41. Also, Fig. 4 inplies that
since pad 43 is located at the top of 15 sem conductor chip 44,
short-circuiting could result if electroconductive particles 46 inside
adhesi ve resi mdbt CONBY | MbOvEO0NE ashs Wd 1 § hee £0geOfsd hengthignd4, and that
since antenna 47 is located at the top of substrate 49, el ectroconductive
particles 48 Zbrpatyibule ¢0 coanesty apuper thwo el @ed nedes advdmesant enna
47. Anot her enbodi ment of prior art is shown in Fig. 7, which indicates
that since thereekigtsra semedaddctDicwcht poye g paxetdivg td noetdnl Bl am num
pad 73 25 and surface oxide film74 on the surface of its device 1 6 JUN
2003 - 3 sil inpontemyeinQ, tlet et formnidiuen i venpaing¢d| vy 7% apapei st ri but ed
from adhesive resin 71, and that el ectroconductive garticles 77 captured on
the surfdce of gollephd ¥Bechhiprbare dbselesedi tal Jepaedai bgid-wth
antenna 78. Insulating material 79 is a passivation film This figure shows
the cross sectqRfalFPaterktipr! bfabieeMConttRict vr0chtd Comm@ct®d using a
conventi onal grisotrqgic ﬁ|ectroconductﬂve adhesive. 10 The present

i nventors constHETE HAat - t M S o™ SERCTGIE 485 REFapandSE Lai d- Open
Patent Appl i cald,on. o, , bl 8 50672, (19990, Aoses, the Jol | apng. probl em That
is to say, when preveﬁ? ve neasures arel%oED e 1 aken agai ns e forgery of

vari ous token-figyd coe tBabar Sheofoonseneniabaventora consietothatLn torme

of technol ogy, an added value exists I1n ju ether” the forgery nethod

i's easyjol n the abovecdmmidoned pabedi ment of the prior art, therefore,
al though the sealing of netallic patterns in token-device nedia is

descri bed, 20 thi saneéhoddbaenonby pacotisatesspahden nicreadgion, but al so
has a risk close to reconmmending a nethod of forgery. Al though forgery
protection tediniod ogyoddifeant i mpd bvates sEf®t ylasre ts iantanidetl pur pose, this
t echnol ogy enhances the reliability of forgery at the 25 sane tine, and for
this reason, fuorigeiyepiny ebtemnchipping 41. Also, Fig. 4 implies

that since pad 43 is located at the top of

15 semiconductor chip 44, short-circuiting could result
if electroconductive particles 46 inside adhesive
resin 45 come into contact with the edge of the chip
44, and that since antenna 47 is located at the top of
substrate 49, electroconductive particles 48

20 contribute to connection to the electrodes of the
antenna 47.

Another embodiment of prior art is shown in Fig. 7,

which indicates that since there exists a
semiconductor chip equipped with both aluminum pad 73

25 and surface oxide film 74 on the surface of its aevice



1 fi JUN 2003 _ g _ technol ogy has the danger of no safeguards bei hg JUN 2003
provi ded agai nst a high degree of forgery. It is to be deeply considered,
therefore, that undeliberate forgery protection technology turns out to act
as a 5 forgery augnenter. In this case, referring to the technical |evel of
nmetallic pattern creation, the present inventors consider it obvious that
since the technology relates to the_dgtection of netals, it is possible to
anal yze patternized information, even 10 wi t hout using advanced technol ogy,
just by unsealing the nediumand closely exanmining its contents. |In other
words, since the detection of nmetallic patterns is the requirenent, its

i npl enmenting nethod can be easily selected at a normal technical level. 15
Referring now to probl ens associated with Japanese Lai d- Open Pat ent
Application No. HeiB-202844 (1996), the present inventors consider that the
corresponding‘%k%l%%%uh%%e%a%%r QhelC bt peend i i ve dvar L Hotefret e @FRinges in
materials, and_ that the nechanical strength 20 of paper. and the strength of

sem conduct or Eri P RERA r Er ettt S e&l/ 13PE hienbodi nent of the

i t, wh fi ti ith a thi 10 i i
orior 1L, W BEOULLBNCELLOE AR SR FOESS R0 00 ronels L
t | | That i , i ff t I,ci t 16
TN 7003 o5 Be Dot et ¢ e et R e R e L T e for m

medi a. Mgre SRAGIH | Saldna t9E. t NiGhNeSS RN hatieas AQf 7lohe s3gm conduct or chi ps

nmust be studi ed. For exanple, when exam ni ng whether a sem conductor chip 1

S mMmin size GakMFASiSNGE USR, atrhd NGINRIr ORBIMs Gl @4RIsswi t h paper 100
m crons thick, one needs to study about whether the sem conductor chip can
wi thstand use,sqwiiovel hetrudteon de stsacicsreddytdordreis Jddrenddesent

inventors have considered that this conventional 10 enbodi nent al one does
not suffice tm=Eist@ad icdntdet ieadl zaiiontiséyle afeqrastercdldtyiwsabl e thin
media up to 100 m crons thick. Next, problens relating to the enbodi nent of
prior adhesive.
10 The present inventors consider that the prior art
disclosed in Japanese Laid-Open Patent Application No.
HeiB8-50672 (1996) poses the following problem. That is
to say, when preventive measures are to be taken
against the forgery of various token-device media, the
15 present inventors consider that in terms of technology,
an added value exists in judging whether the forgery
method is easy. In the above-mentioned embodiment of
the prior art, therefore, although the sealing of
metallic patterns in token-device media is described,
20 this method not only facilitates pattern creation, but
also has a risk close to recommending a method of
forgery. Although forgery protection technology is for
improving safety as its intended purpose, this

technology enhances the reliability of forgery at the

25 same time, and for this reason, forgery protection



art that is shown in Fig. 4 are described. During the 15 processing pb JUN 2003
sem conduct or chip periphery, since sem conductor chips that have been

di ced using a dianond bl ade are used, if external stresses are applied to
t he sem conductor chips and concentrated on the periphery thereof, the
periphery will break or 20 crack and sone or all of the sem conductor chip
functions will be lost. If these semgonductor chips are sealed in thin
medi a such as paper, since bending or concentrated | oad stresses are prone
to be applied, even a slight chipping (nanely, a nick) around the 25

sem conductor chips will result in their damage. 1 6 JUN 2003 - 6 Next,
problens relating to the enbodi nent of prior art that is showmn in Fig. 7
are described. In this structural view, despite gold bunps existing, no

id [ ' ' he _f h iLde eff ) b db h
b osence of 1 HEEARIEbUFEpT S of SR PERBRELEE 1 08 BRREYROEI0r LBIBELf oconducti ve

adhesi ve ar ourig, 4 eq 5§ CONJUET 9Ty £ Do ML EoBPESELLER! I V3 0. o be

consideration s given pOSSi Ncreases In e verfical di nensions of

the structure dlbgip LonkhaopLasenceofolhe gRLe BhaDSingate the likely

occurrence of short circuits around the seni conductors. As a result, there

exi sts the profleqe thaprdheceost | okrhd OHg QT +liRgs SeFt COPdHEE ORsChI PS that
i ncl udes the gol d bunps makes the total sfructure of 15 the equi pnent

exceptiomal | y #dig&krangu@nenest s bendinigs resd st atdrstniued we fom bei ng
achi eved. DI SCLOSURE OF THE | NVENTI ON One neans of solving the problens
descri bed above=@thisabyléoein viff metsehi tondatterndevegeichar abkeri zed in
that it uses a sem conductor chip whose long side is up to 0.5 nmin plane
di mensi on, andiesehat inhentens corsicder thi povsoumsenatdsince the

ant enna- equi pped forminto a Eaper or filmformnediumso_ as to send 25

i nformati on ofteshnepPaybresates 1t@ ghe depeoBion aEchaBahBanstof Ssol vi ng

t he probl ens descrj bed , , ,
possible to analyze patternized information, even

10 without using advanced technology, just by unsealing
the medium and closely examining its contents. 1In
other words, since the detection of metallic patterns
is the requirement, its implementing method can be
easily selected at a normal technical level.

15 Referring now to problems associated with Japanese
Laid-Open Patent Application No. HeiB8-202844 (19296},
the present inventors consider that the corresponding
art assumes paper and other thin media, not mere
changes in materials, and that the mechanical strength

20 of paper and the strength of semiconductor chips
require even deeper studies. In this embodiment of the
prior art, when a configuration with a thickness up to
100 microns is considered, whether problems arise
depends greatly on whether no mechanical stresses are

25 applied. That is to say, different restrictions must



above is by form ng a sem conductor device characterized in that it qqﬁguﬁqmg
sem conduct or chip whose periphery is nade of an insulating material, and
in that the termnals on the sem conductor chip are connected to the
termnals on its nounting substrate via an el ectroconductive adhesive. A
third nmeans of solving the problens described above is by formng a

sem conductor device 10 characterizedsin that it uses sem conductor chips
having a plane dinmension up to 0.5 nmon the |long side of each, and in that
t he sem conductor chips are separated by etching and inserted in

ant enna- equi pped forminto a paper or filmformnmediumso as to send 15
information of multiple bits. A fourth nmeans of solving the probl ens

descri bed above is by form ng a sem conductor device characterized in that
it uses a senl ar Chlp pl ane

é t e long side. is 1
di mensi on, 20 SAASFAEREL P P e beRar ST, Pebl g tTa Bt
oo Fan pp??ﬁﬁ‘% 10 Ao PERER Bl Lk I1 ) O IRIPENLOLRO-8°208 8808 . A

i nformation of |p| orned eamdirec

fifth means Ofo§0kﬁbngeh %oﬁﬁﬁgkgqgcﬂgg%rhggq 2R ahoueclss bycformng a

sem conduct or device JUN 2
example, when examining whether a semiconductor chip 1

5 mm in size can withstand use at a normal operating
level with paper 100 microns thick, one needs to study
about whether the semiconductor chip can withstand use,
not whether it can be structurally formed. The present
inventors have considered that this conventional

10 embodiment alone does not suffice to establish the
realization style of practically usable thin media up
to 100 microns thick.

Next, problems relating to the embodiment of prior
art that is shown in Fig. 4 are described. During the

15 processing of semiconductor chip periphery, since
semiconductor chips that have been diced using a
diamond blade are used, if external stresses are
applied to the semiconductor chips and concentrated on
the periphery thereof, the periphery will break or

20 crack and some or all of the semiconductor chip
functions will be lost. If these semiconductor chips
are sealed in thin media such as paper, since bending
or concentrated load stresses are prone to be applied,
even a slight chipping (namely, a nick) around the

25 semiconductor chips will result in their damage.



characterized in that it uses a sem conductor chip whose periphery is nﬁ&ﬁ
of an insulating material, and in that the sem conductor chip has ﬁb@éu &
~of tungsten and is inserted in antenna-equipped forminto 5 a paper or
filmformnmediumso as to send information of multiple bits. A sixth means
of solving the problens described above is by formng a sem conduct or
device characterized in that it uses & sem conductor chip 10 whose
periphery is made of an insulating material, and in that the device on the
princi pal plane of each sem conductor chip has one or nore sem conductor
chip pads and the semiconductor ¢hip is inserted in antenna-equi pped form
into a paper or filmformnmedium 15 so as to send information of nmultiple
bits. A seventh neans of solving the problens described above is by form ng

a sem conductor device characterized in that it uses a sem conductor chip
whose long side is ‘{ﬁi‘ett’o }brcgﬂrﬁﬁ‘ﬁ i prand 4i T ddio f P Pt Rt 2 he

sem conduct or chi.p ..s.inserted in_capacitor-containi.ng-antenna:equi pped
forminto a pa;‘iiérrt (Scrhaftl I fs(%lroﬁnnel I %%gs'otgsarteo d;eesﬁ:(flib%fdgr ngpi %ngf mul tiple
bits. An eight r;gl%rﬁ] f | v ng, & r qpl cri .25 ahgve is by
formng a sem %gn uctc;:%ldg&e\é’é %elgbgt%u%%zlgjg%u%%gss _e)%ﬁsgrlg%’e?l?)zed in that

It uses a sem cORAUCIOT (G WeSE, drong Side fia%tuF%htag QiR 1 4l ane

di mrension, in that the sem conductor chip is inserted in antennaequi pped
formintosa papely ¥e fddusddp MRl Wheseme 2 aneene iiddftaigptd on of
multiple bits, and in that the information is cryptographed and printed on
the medium A rilridtreansiaft ise \ddig stive prrolellems rdesciduasd vabove 1S by
form ng a sem conductor device characterized in that it uses a

sem conduct or elihe si¥emzozeime rtihgh e liconmadde oaf caipisnsuMatrieng nateri al
and in that a plurality of pads snmaller than a pad fornmed for connection to
an ant enna ar e speesdritcadd w-heéos @ansdnigratdone Risp divesr der Pos sgéer at e
random nunbers.. A tenth neans of solving the probl ens described 15 above is

by formng a seRCEIFES I dEA T IH&Rdc Cérered ons Chatthier sidastare

sem conductor chip containing a wit e nenqory area, in that an area for

gener at i ﬁé a fi& t!parjfé‘c?mpﬁt?%ﬁélrcq §fg%‘seer?t°q%n Sser%rc&r?dd"é"teor chip, and

n that after uhgchiy sl tandom2Q.nugher hasheen Lead gty hen

crypt ographed, and ritten’into the nenory area, a second Tandom number

different fromiehe dorigtleioddomBugbeeshs. ! eadleput o20dc €7 ypbopraphed and

the content in the nenory area is read out and replaced with the second

random nunber itha25 tAed@ontfa gvekithiynt Bat thie ssafi-eandueber Ghigy ithaot a
includes the gold bumps makes the total structure of

15 the equipment exceptionally thick and prevents

bending-resistant structure from being achieved.

DISCLOSURE OF THE INVENTION
One means of solving the problems described above
20 is by forming a semiconductor device characterized in
that it uses a semiconductor chip whose long side is
up to 0.5 mm in plane dimension, and in that the
semiconductor chip is inserted in antenna-equipped
form into a paper or film-form medium so as to send

25 information of multiple bits.



1 6 JUN 2003 - to forgery. An eleventh means of solving the problens? 6 JUN 2003
descri bed above is by form ng a sem conductor device characterized in that

it gives periodically anplitudes nodul ated carrier waves to an

ant enna- equi pped sem conductor chip on a nufti-frequency basis, in that the

| eadi ng edge of each periodic signal is used as a clock, and in that the
internal antenna | oad of the sem condldctor chip is changed during the
particular 10 period so as to send one bit of information stored within the
chip. Atwelfth neans of solving the problens described above is by form ng

a sem conductor device characterized in that it gives periodically

anplitude 15 nodul ated carrier waves to an antenna-equi pped sem conduct or
chip on a nufti-frequency basis, in that the sem conductor chip has a
counter, in that t Sadi . per.i.qdi ' | S. US: s a
clock and sent to t eé coun@g?ggg%ﬁ nseotaihq}e;lt hﬂeh%oﬁ%ﬁﬁl%%? s#egsn%&fl%cat he
counter sel ect g RAONS Q4 PSRy e iRl 33t gRRa J.oad of the

sem conductor chip is changed during the particular period so as to send
one bit of infenmaEcar StAEd Mt itthesei B sBrlikioheenir eaps of
solving the problens 25 descri bed above is by formng a sem conduct or
device 1 6 JWNo2@0Peribhergharsactseld 2&d ann inlsal ag iplgutdltietrt aQf, and

sem conductor chips share a single antenna and in that each sem conduct or
chi p operates aocahditngheo tdmmiperlts cm ahd cathisbatiustofr tche partrenna. 5 A
fourteenth means of solving the problens described above is by formng a
sem conduct or devines telvartacttéys Zedmimalisatonalt somoparttingf spinsdiredle
information on the size, thickness, position, angleof-inclination, and
other factors ¥fatRE SdfictarrdradictiyecidhesdviBe i nserted in

ant enna- equi pped forminto a paper_or filmform nmediumso as to send
information of nul th iR 15 €3 QY RVgrdphdd eamd prlisfe dear iR hedi um A

fifteenth neans o% sglviqgaihe.problens.15 %ﬁ?%rib%d above is by formng a
seni conduct or 88VI"Ee *En&YadCErN P Ed 3 F THACTHCE98s 9§ Ve&ESi conduct or chi p

whose |00g S!denb9 R ol B (ML P1iaNe AITRAR, LA o1 R L e
p I's inserted I n antenna-equl ppe orm betwéen two or nore
roll sheets having a plane dimension up to 0.5 mm on the long side
of each, and in that the semiconductor chips are
separated by etching and inserted in antenna-equipped
form into a paper or film-form medium so as to send

15 information of multiple bits.

A fourth means of solving the problems described
above 1s by forming a semiconductor device
characterized in that 1t uses a semiconductor chip
whose long side is up to 0.5 mm in plane dimension,

20 and in that the semiconductor chip is inserted in
antenna-equipped form into a paper or film-form medium
so as to send information of the multiple bits formed
by electron-beam direct plotting.

A fifth means of solving the problems described

25 above 1s by forming a semiconductor device



20 within a paper or filmformnmediumso as to send information of ”“'ﬁ%WUﬁzmz
bits. A sixteenth nmeans of solving the probl ens described above is by
form ng a sem conductor device characterized in that a sem conductor chip
havi ng a 25 maxi mum pl ane di nension of 0.5 mm has a nounted 1 6 JUN ?003
- 12 antenna snaller than the sem conductor chip, and in that nmultiple
such sem conductor chips are inserted8 mo a paper or filmform nedi um so
as to send information of nmultiple bits without radio 5 interference. A
sevent eenth nmeans of solving the problens described above is by formng a
sem conduct or device characterized in that it uses a sem conductor chip
whose long side is up to 0.5 mmin plane dinension, in 10 that nultiple
such sem conductor chips are inserted in antenna-equi pped forminto a paper
or filmform nmedidiaseas,d® senthdifiaf add O AferMidrdlc@dY tehi@nd in that
no such sem conductor chips are arranged at integer-multiple folding

posi tions on th&gmdipeniditeAn i glddzerdh areanssuifatSelovintag: drhiea Jpr cll@ns
descri bed above is by form ng a seni conductor device characterized in that
it uses a sem dondutortldhi gemioseldadny: sikde ilmupads Gaklenof n pl ane

di rension, in that the sem conductor chip is inserted in antenna 20

equi pped for m itwnw st grapard os fingadtedn iredinfmme -aguicrsehd amt o | on of
multiple bits, and in that the corners of the sen conductor chip are

t aper-cut Ot o af? RER{T BU 0D B~ EHE MR oo ias Qomgnst défoxmihigent h
means of solvin %ngprobl ns_ 25 descri bed above is by formng a

seni conduct or &evi inlg 2003 - 13 characterized in that it uses a
sem conductor chip whose |ong side.is up. to 0.5 mm.i.n _plane dinension, in
that the sem conductoi® e }ilpm‘?asnsl n%%rstoeld\p%rhg at%Eee nraoebqlu% pspeaesfcolf{n‘%??%t 0 a

paper or filnwgﬁggpén¥glg94%%f%3 t.o send. d e iR Qe nul tiple bits, and
a

in that the sem conductor chip exists 1n raille-use bunp. A twentieth
means of sol vi ng & fu,0b) &8 feserd hed abave, il rffbg: &rsgin conduct or

device characterized in that it uses a plurality of

10 whose periphery is made of an insulating material, and
in that the device on the principal plane of each
semiconductor chip has one or more semiconductor chip
pads and the semiconductor chip is inserted in
antenna-equipped form into a paper or film-form medium

15 so as to send information of multiple bits.

A seventh means of solving the problems described
above is by forming a semiconductor device
characterized in that it uses a semiconductor chip
whose long side is up to 0.5 mm in plane dimension,

20 and in that the semiconductor chip is inserted in
capacitor-containing-antenna-equipped form into a
paper or film-form medium so as to send information of
multiple bits.

An eighth means of solving the problems described

25 above is by forming a semiconductor device



10 sem conductor chips each having a long side up to 0.5 nmmin planeg JyN 2003
di nension, in that the sem conductor chips are inserted in antenna-equi pped
forminto a paper or filmformmediumso as to send information of multiple
bits, and in that the information contained in each 15 sem conductor chip
is printed in a cryptographed pattern on the nmedium A twenty-first means
of solving the problens descri bed above 1 s by form ng a sem conduct or
device characterized in that it uses a sem conductor chip 20 whose | ong
side is upto 0.5 mmin plane dinension, in that the sem conductor chip is
inserted in antennaequi pped forminto a paper or filmformnmediumso as to
send information of nultiple bits, and in that a netal thicker than the

sem conductor chip is bonded 25 thereonto. 16J UNZ2003- 14 A

twenty-second rapadesDied Nth ttgaOrobl ds deen ieshdler idhiy forming a
sem conduct or device characterized in that it uses a sem conductor chip
whose | ong si davhicselfldrng G fdemis nplened B mensimmpldne Mineisidig in

sem conductor chip is inserted in antenna equi pped forminto a

Japanese- paper tieak urhe csemicandercby rdhorpraits dmsHrtad timplantEnms- and in
t hat when Japanese paper is processed in water, the sem conductor chip is
handl ed as parteqfipped pkguar Itd | bepapeie o rf Bt fpum et ium o @s t he
paper. A twenty-third neans of solving the probl ens described above is by
form ng sdch seif cprfliciforeat ke of Juiltipke hitsi tand o fhat td| 1 to
22, wherein the sem conductor device is further 15 characterized in that
sai d sem conductBFOrMA oD &5 { SF¥RECERREed| fREoRT 4Rt PASBPathe Mgldh®- A

twenty-fourth neanSAogiggﬂvﬁg néhgfpégféfgg the problems described

above is by forming a semiconductor device
characterized in that it uses a semiconductor chip

10 whose periphery is made of an insulating material, and
in that a plurality of pads smaller than a pad formed
for connection to an antenna are present on the
semiconductor chip in order to generate random numbers.

A tenth means of solving the problems described

15 above is by forming a semiconductor device
characterized in that it uses a semiconductor chip
containing a writable memory area, in that an area for
generating a first random number is present in the
semiconductor chip, and in that after the first random

20 number has been read out, then cryptographed, and
written into the memory area, a second random number
different from the first random number is read out and
cryptographed and the content in the memory area is
read out and replaced with the second random number in

25 order to verify that the semiconductor chip is not a



descri bed above is by form ng such sem conductor device as set forth iﬂBJUN2W3
either Caimfrom1l to 22, 20 wherein the sem conductor device is further
characterized in that said sem conductor chips are forned to a thickness up
to 50 mcrons. Atwenty-fifth neans of solving the problens described above
is by formng a sem conductor device 25 equipped with at | east antennas and
| C sem conduct or 1 6 JUN 7.003 - 450 chips for exchanging information
with a reader/witer without electrical contact, wherein the sem conductor
device is characterized in that each antenna conprises one pair of
rectangul ar el ectroconductive materials 5 and in that the wdth of the
portion to be connected to each | C sem conductor chip is snaller than the

| ength of at |east one side of the sem conductor chip. A twenty-sixth nmeans
of solving the_probl ens descri bed above is by form ng a sem conduct or

devi ce 10 equiﬁgéaeﬁﬂth at | east antennas (and |C sem conductor chips up to

0.5 mMmin naxi mum pl ane di sion) for. exchanging info tion with a
reader/writer mﬁth%ﬂte@@@@g&'CEFa§5nF§éFP&%ﬁEgeFﬂetﬁ&oégﬁﬁgonductor devi ce

I's characteri 2895%9(13{:;@@ aB36a _SLE‘,CByf”‘%?ﬂr‘iﬁggg”Bé&?%ﬁﬂd&éa8?%8&%£:e°f thin

| i near el ectroconductive materials”i S provrded on e srde at Ich the

device of each.hCraeqbeonductar (ks gfQegeger2nd; 081 Lheanpdecanaosite to

that, and in tﬁat the cross-sectional area at the portio e ant enna

that is to be gganested EQrEE%rZQab@sSQBiEH”QH@EQﬁaCQhQikﬁeﬁna!|er than the
area of the sem conductor chip. A twenty-seventh neans of solving the

probl ens describpicahavetbs biigeval aphagta-mesghastyr baginpt hadthat such
sem conductor device as set forth in 25 Caim25 or 26, wherein the
manuf act uri ng tethodading &dgeJUfl @808 petbodic signal is used as a
clock, and in that the internal antenna load of the
semiconductor chip is changed during the particular
10 period so as to send one bit of information stored
within the chip.

A twelfth means of solving the problems described
above is by forming a semiconductor device
characterized in that it gives periodically amplitude-

15 modulated carrier waves to an antenna-equipped
semiconductor chip on a multi-frequency basis, in that
the semiconductor chip has a counter, in that the
leading edge of each periodic signal is used as a
clock and sent to the counter, and in that the output

20 signal of the counter selects memory output and the
internal antenna load of the semiconductor chip is
changed during the particular period so as to send one
bit of information stored within the chip.

A thirteenth means of solving the problems

25 described above is by forming a semiconductor device



characterized in that it conprises a process for formng said IC 16 JUN 2003
sem conduct or chi ps on sem conductor wafers, a process for bonding said

sem conductor wafers to the required support bodies, a process for 5
separating said sem conductor wafers from each other, and a process for

si mul t aneously connecting each said nultiple antenna and each IC

sem conduct or chip that has been sepanated on its support body. A

twenty-ei ghth nmeans of solving the problens 10 descri bed above is by
devel opi ng a manufacturing nethod for such sem conductor device as set
forth in daim27, wherein the manufacturing nethod is characterized, in
that it conprises a process for sinultaneously connecting said nmultiple
antennas and 15 of all the IC seniconductor chi ps that have been separated
on sai d support bodies,  only enlcon uct r chlgs arranggd % A

t went y- ni nt h d@%ﬁ%aﬁ?e§6F9?n@nt aEr%bP eEEr? ed*AboVETS 8§ developlng

a manufacturing 20 nethod for.su eni conduct,or _deyice set forth in
d aim27, wher hp?hehﬁﬁﬁu?aéfﬁgi aﬂg%ﬁoﬁ ?%dcﬁar§§ ng§§8 inthat it

conprises a prg?%fgonguc§lgulkageﬁﬁgkggﬁ EBngnéaE§5 sgtlple ant ennas

and of all the sem conductor-c ave eparated on said

support bod e5, 00l | G 1358 ﬁkywuzoga th;7an gfhgonductor chips that are

arranged tmod nsi ona Irtreth nmeans o solving the probl ens
describeg, above 'SAblfofl‘?rt@eﬁgham%%WsC@@dH%tl‘?'in‘ée‘th@ep5oéqeml%ped with at

| east antennas and | C sem conductor chips for exchanging information wth a
reader/witer ymbtBpube8l 8bbieCcak BOntaehinyher ebmitbrdaenbeoddudicer device
is characterized in that each said antenna is provided on the side at which
the device of eaghasaedii@dl Ensembcondilctorpehipoifsphgeiedl and on the side
opposite to that, and in that the principal plane of the | C sem conductor
chipis |ncI|neufmrmatnespeotthe Eheewapbncanﬁab dppeétion, oRngRAE-ant enna.

[ BRI EF DESCRI PTION OF THE DRAWNGS] 15 Fig. 1 is a view show n

embodi nent of @ﬁelp@éseﬁtlpﬁveﬁﬂﬁoﬁthﬁrgfaQtP§SaO§| Ehﬁsﬁa%mlﬁ@n%hl&ttﬁér

enbodi nent of the present invention. Fi is a, V|e homnn tstiII anot her
enbodi nerft of ?%eppF%SQﬁthﬁﬁéﬁFpoﬁn BP enﬁalgqﬁlng H6W|ﬁ§ &n Zenbodi ment
of 20 prior art. Fig a_view show ng_a fu

pr esent |nventP%BerF?§ féipsfSrng gsHovmgﬁg E% Pﬁer gﬁgkégke%?eof t he

present invent S a d of prior
art. Fig. 8 |st“8Etl hg é&#négs¥kgpkéggghﬂgdzggg géﬁggﬁtbgf%ﬁﬁe present

invention. Figy fuh? a plan 1 6 JUN 2003 - 18 view show ng an
enbodi ment of ﬁe present invention.
A fifteenth means of solving the problems

15 described above is by forming a semiconductor device
characterized in that it uses a semiconductor chip
whose long side is up to 0.5 mm in plane dimension,
and in that the semiconductor chip is inserted in
antenna-equipped form between two or more roll sheets

20 within a paper or film-form medium so as to send
information of multiple bits.

A sixteenth means of solving the problems
described above is by forming a semiconductor device
characterized in that a semiconductor chip having a

25 maximum plane dimension of 0.5 mm has a mounted



Fig. 9B is a cross-sectional view show ng an enbodi nent of the pregéﬁJUN7mB
invention. Fig. 10 is a view showing still further enbodi nent of the
present 5 invention. Fig. 11A is a waveform di agram of the el ectronagnetic
wave generated in an enbodi nent of the present invention, and Fig. 11Bis a
circuit block diagram of an enbodi nent of the present invention. Fig. 12 is
a view show ng an enbodi nent of the-present 10 invention. Fig. 13 is a view
showi ng anot her enbodi ment of the present invention. Fig. 14 is a view
showi ng an exanple of the filmroll status in the present invention. Fig.
15A is a view showi ng the distributed status of sem conductor chips within
a l5 filmformnmedium Fig. 15Bis a view showing a status in which a

sem conductor chip has an nmounted antenna. Fig. 16 is a view show ng an
enbodi nent of th resent .i.nvention. Fig. 17 is a_view show ng another
enbodi ment of RSP Es GAE HRTertii Co8 Jemi5onauE tironh38" s RO G St |

anot her - embodi apal. al, (g A eSet Javeatlay f 8n b Lea;ylew ghowi ng an
exanpl e of |ogical justification ST e va |8|ty of >t Re present T'nventi on.
Fig. 20Ais a [ ' g0, _ di At 0L At e i nvention.

Fig. 20Bis a g%%grésgggggﬁﬁgﬂgﬁqgkgﬁgghg%Fggma%Oeg ogpnéﬁphof t he 16
JUN 2003 - 19 ;ipkreseaiionvett mntifble pitsi &idhvuewrahew ng an enbodi nent
of the present invention. Fig. 22 is a cross-sectional view showi ng an
enbodi mrent of theepresenicel.nvention. Fig. 23 is a plan view showing an 5
enbodi nent of the present invention. Fig. 24 is a view show ng an

enbodi ment of the preserntaerat ineansFiod. s28 viisiga thleam rvlbdwmshowi ng an
enbodi ment of the present invention. Fig. 26A is a plan view show ng

anot her enbodi Aescrabethabprvesdst biynfenniog. aFsgmizéBdiustarl@evice
cross-sectional view show ng the enbodinent of Fig. 26A. Fig. 27A is a plan
vi ew showi ng afhexBedrieredofing KEasr éSeREePnRefeMéAONALgLOZ7BNE® a parti al
crosssecti onal vieM/ﬁf a sem conductor chip. Fi 28A is a plan view

Showi ng an enbBAPRENLOBE SRECprasdR: tos0r fvi iBnplpng. domghsaog, in
- i i how th nmbodi t.of Fig. 28A. Fiaq. 8C I. |
o shorh noma kot ROph A0 Lok SEROLIBNESEL Fbpslgne, fhdesten,ih @ P 2"
| d - ! i )
o e onapHE bt BLENRBIFIGHS AR L baliBl by Fidn £REn] Reflium

sem conductor chi p§ b€ seARNeredmaklign 48Anl3+pEEOBSEEECLHhANGL Vi ew

expl ai ning an embodi ment of the present invention. Fig. 29B s a plan view
showi ng an LS| tpateho Eugh 28&ikenaupkapr ¥hepwsshew RgrkhRgear ka@ngenent of

antennas. Fig. 25 29D is a cross-sectional view show ng an opposed 16
JUN 2003 - 20 integer-multiple folding positions on the medium.

15 An eighteenth means of solving the problems
described above is by forming a semiconductor device
characterized in that it uses a semiconductor chip
whose long side is up to 0.5 mm in plane dimension, in
that the semiconductor chip is inserted in antenna-

20 equipped form into a paper or film-form medium so as
to send information of multiple bits, and in that the
corners of the semiconductor chip are taper-cut to at
least 1/100 of the length of its long side.

A nineteenth means of solving the problems

25 described above is by forming a semiconductor device



arrangenment of LSI wafers and antennas. [ THE PREFERRED EMBODI MENTS CFTBH%N?%}
| NVENTI ON] Fig. 1 shows an enbodi nent of the present invention.

. Sem conductor chip side wall oxide film1l1l 5 is |ocated on the side of
device layer silicon 12, and pad 13 is |ocated on the surface of a

sem conductor chip equi pped with back oxide film 14 and sem conductor chip
side wall oxide film15, and is conneédBed to antenna 17, which is forned on
the 10 surface of a substrate 18 by use of an el ectroconductive materi al
such as silver paste. Although el ectroconductive particles 19 are | ocated
directly between the pad and the antenna and thus contribute to verti cal
electrical continuity, 15 electroconductive particles 19a are | ocated near
the side of the sem conductor chip and do not nmake a direct contribution to

el ectrical conthinidy: betyeenhheypad andsihe, anenim ey gy for @

sem conductor device characterized in that the per

sem conduct or Gi{{dxd S1 4,04 NBO44IS] £9,8N: b NGUS alrh NG, NRE L4 adi s i ont hah the
termnals on the sem conductor chip are connected to the termnals of its

nounting subst rate: byhaisgef caidetest raconduet i vee aghesiveansd@rs-circuits
bet ween the antenna and the 25 sem conductor chip wll not occur, even if

the above 1 @qiibpROP3feorlint@nd i phnesr ebect ¥ neohshtictrhedi parsdches cone
into contact with the edge of the sem conductor chip. Al so, the use of a
nor mal el &ct r odundiaxtd vin botrest ven ebtmaht Gnlsdbyopi cammdhein gilves the
particularly significant 5 favorable effects. That is to say, electrical
shortcircuitinganidordictesuthipesehsts ihea dhext ) beondrideine- adhesi ve
cones into contact with the edge of the sem conductor chip. Views (a) to
(f) in Fig. 2 show#nbveefierboseapatofiosetvine phreskrePieention. View (a)

shows the cross, sectjon of the sem conductor chips. existing inmediately
after they havéSanmshi ERE | 1t P\efPrming a semiconductor device

characterized in that it uses a plurality of

10 semiconductor chips each having a long side up to 0.5
mm in plane dimensicn, in that the semiconductor chips
are inserted in antenna-equipped form into a paper or
film-form medium so as to send information of multiple
bits, and in that the information contained in each

15 semiconductor chip is printed in a cryptographed
pattern on the medium.

A twenty-first means of solving the problems
described above is by forming a semiconductor device
characterized in that it uses a semiconductor chip

20 whose long side is up to 0.5 mm in plane dimension, in
that the semiconductor chip is inserted in antenna-
equipped form into a paper or film-form medium so as
to send information of multiple bits, and in that a
metal thicker than the semiconductor chip is bonded

25 thereonto.



form The side wall oxide films shown in Fig. 1 are oxidized beforegékgngpm
where the sem conductor chips 15 are to be separated in wafer form and
these oxide filns are connected to the principal plane of each

sem conductor chip and to the oxide filns of oxide filmlayer 23. Pad 21 is
formed on device layer silicon 22, and the oxide filmlayer 23 is inserted
in 20 sandw ched form between silicond4substrate 24 and the device | ayer
silicon. This structure is called "silicon-on-insulator wafer structure.”
View (b) shows the cross section of the wafer existing i mediately after a
support tape has been continuously attached 25 thereto. Nuneral 30 in Fig.
2 (b) denotes an adhesive 1 ~J UNZ2003 - 22 nmaterial layer. In the
remai nder hereof, nuneral 30 denotes a simlar adhesive material |ayer.

Fig. 2 (c) is a crgss-sectional vjew.of t hli.con b t 4 existing

i medi ately after %t%H§§1 é@ﬁ“%gﬁ%§§§n§yoge§§%kﬁﬁ &ﬁghﬁgﬁgéggéls such as
pot assi um hydr gxi de, . hydrazi ne,. _.a r,.apmmni.a k | §e@16E0SS

sect i onal viemﬁSFcF%ge§a gﬁngﬁgt?%g%Pﬁﬁggpa%e §ﬁ%§?g§u$?§rb§gk face has
been coat ed wi LRapOAkALeslel 126 pbhen exaased sank t6htiucand Baspunder gone
phot ographi ¢ 10 processing. The sections where the sem conductor chips are
to be separategnace abheady Ratileip- poi 0t 6dmmFig. p2atie) diseasion, in
cross-sectional view of the wafer existing i Mmediately after etching
grooves 27 havenheemnkos®rd.condehitng uhep eist heselyddofihuenicenaei-d, which
is 15 usually used for etching oxide films, or a chemcal mxed with it, or
a dry etchant. eGugppd( fforims iater as sepeckisenpbperewedf umhgosedi &onduct or
chip that has been expanded using expanded support tape 28. In_this way,
sem conduct or ekhnps infatrrertd arhiof, medipade, b2¢sandnfr ée shaéhipstng, can be
fornmed easily and economi cally. The sem conductor chips thus formed are
characteri zed Vapehgsee®eipest %ﬂuﬁﬁQQ%§%&dpﬂ§n¥aﬁﬁﬁen§gﬁn up to 0.5 nm on

the long side, in that the semi conductor chips are,separated_ by etching as
shown 25 in t hESMFEEFIRERE, AR ilF %ﬁ&@lﬁﬁefsaPéangnggﬁ Pﬁp%r

10 fiber section and mounted in or on the paper.

A twenty-third means of solving the problems
described above is by forming such semiconductor
device as set forth in either Claim from 1 to 22,
wherein the semiconductor device is further

15 characterized in that said semiconductor chips are
formed using silicon-on-insulator wafers.

A twenty-fourth means of solving the problems
described above is by forming such semiconductor
device as set forth in either Claim from 1 to 22,

20 wherein the semiconductor device is further
characterized in that said semiconductor chips are
formed to a thickness up to 50 microns.

A twenty-fifth means of solving the problems
described above is by forming a semiconductor device

25 equipped with at least antennas and IC semiconductor



16 J UNZ2003 - 23 antenna-equipped forminto a paper or filmformgaeN 03

so as to send information of nultiple bits. Fig. 3 shows yet another

~ enbodi ment of the present invention. Pad 31 is fornmed on active devices

such as 5 nenory mat 32, reading circuit 33, selector circuit 34,

sending/receiving circuit 36, and power circuit 38. This arrangenent

enabl es pads of a large area to be Forhed for reliable and stable

connection to an antenna. The sem conductor chip is surrounded by a 10

sem conductor chip side wall oxide film35 to prevent short-circuiting due

to contact with an el ectroconductive adhesive. The pad 31 is connected to

each circuit via through-hole 37. The sem conductor chip has small pads 39

for generating random nunbers, 15 and since, at these pads, the

sem conduct or ehiipsafdrt Becarhenny datoehbiidnandltegadakadelti/eir itayd es with

their lateral contact resistance against el ectroconductive particles and

wi th the partietitabuftl etedatriiead idontapaci Wweagdnnshefl eemiebectudtes, 20

random nunber-generating circuit 39a perforns anal og to-digital conversions

into infornatidavitheibnthamatt@miuhdtiha$hahusabheanmbhabne@m@midas used

as non-iterative unique information, just like a person's fingerprints, and

can therefore eaﬁtpﬁb@t@ft@eﬁ@ﬁ@@m9a25e@ﬁ@ﬁé@pp@duét1Nﬁemﬁ§@¢u@ﬂﬁbr whi ch

t he sem conduct or 1 6 JUN 20D3 - 24 chip is to be used. Since the

above- neﬁiloneanénﬂﬁuéhﬁﬁfGPﬁawlgﬁhwpﬁltB@ PESL PP {RebPSerPESSFI&Dr chip

and the antenn are separated, t i_nf or tlon f eat yres h tanpering

resi st ance, ?aci g%s?&ﬁ&éopgu§t95r§ . l?osﬂﬁgﬁgét EE%i om forgery,

t her ef or e, |d fo.use s%nlc%nguct g%VI%%l g ﬁr @9 i n that

as descrlbed a tﬁe 8EV|§355n t've 6 |n8|p plrane sém éonduct or

chi p has one or rmre tRAIS fréqxtt@le%%a%esmo%o ngj.Qitl?lr ep%r% 8 driserted 10 in
um

ant enna- equi pped forn1|n a paper or film orm e SO as to send

i nformation of day,h&'l%a th;%e qedb'yn ftg%&n%aghséﬁ%ege%%@ d%hz'ﬂ&ehas a
pl ane dinmension up to 0.5 mMmon it$S long side and a plurality of pads

smal | er tdan aeQ@QpEQH”@QtBO%tCQ@%%Qtbﬂ@ehﬂa@n (aptiengasthiabadeicesent on
the sem conductor chip in order to generate random nunbers. At nenory mat

32, each sem cohdpet ap thi p.6nmithénwabetimus plbntr ddmkyspaty eforprint ed
mnth random nunbers by el ectron-beamdirect plotting in a very small area
si ze. exchanging information with a reader/writer without
electrical contact, wherein the semiconductor device
is characterized in that each such antenna comprising
15 one pair of thin linear electroconductive materials is
provided on the side at which the device of each IC
semiconductor chip is formed, and on the side opposite
to that, and in that the cross-sectional area at the
portion of the antenna that is to be connected to the
20 IC semiconductor chip is smaller than the area of the
semiconductor chip.
A twenty-seventh means of solving the problems
described above is by developing a manufacturing

method for such semiconductor device as set forth in

25 Claim 25 or 26, wherein the manufacturing method 1is



20 Views (a) to (c) in Fig. 5 show still another enbodi nent of the P§dyRnmaN
invention. View (a) in Fig. 5is a cross-sectional view of sem conductor
chip 51 connected to antenna 52 and existing in a filmformnmedium View
(b) in Fig. 5is a partial cross 25 sectional view of the sem conduct or
chipin Fig. 5 (a) 1 6 JUN 20D3 - 25 and shows two el ectrodes taken from
the surface and back of the seniconduk®or chip, and these el ectrodes

(el ectrodes 1 and 2) serve as antenna el ectrodes 55 and 56 to form
capacities. It has thus becone possible 5 to forma small sem conductor
chip not having a capacity in itself and hence advantageous in terns of
econony and yield. View (c) in Fig. 5 shows nultiple electrodes taken from
the surface of the sem conductor chip, and these el ectrodes (el ectrodes 3

and_ 4) serve 1@h@%a@&*e%ﬂ&%ae|i%tﬁ}%{_esitW:o%@iii%%st% prforBe%%p&@rti es. Such
devi ce set forth above can be made into a nore econom cal and nore

effective forg€oymphet eetiidon ;angdniiderHdddteat ichn pde\wre & da doardidie @
sem conduct or device characterized in that sem conductor chips with 15 a
pl ane di nensi omadpriso @ provess tfiver lhanglisigdeadde sienserdnethdtor
capaci tor- cont ai ni ng- ant enna- equi pped forminto a paper or filmform medi um
so as to send wafers to the required support bodies, a process for
5 separating said semiconductor wafers from each other,
and a process for simultaneously connecting each said
multiple antenna and each IC semiconductor chip that
has been separated on its support body.
A twenty-eighth means of sclving the problems
10 described above is by developing a manufacturing
method for such semiconductor device as set forth in
Claim 27, wherein the manufacturing method 1is
characterized, in that it comprises a process for
simultaneously connecting said multiple antennas and
15 of all the IC semiconductor chips that have been
separated on said support bodies, only IC
semiconductor chips arranged in line.
A twenty-ninth means of solving the problems
described above is by developing a manufacturing
20 method for such semiconductor device as set forth in
Claim 27, wherein the manufacturing method is
characterized in that it comprises a process for
simultaneously connecting said multiple antennas and

of all the IC semiconductor chips that have been

25 separated on said support bodies, only IC



information of nultiple bits. Fig. 6 shows still another enbodi nmertf giN 2ibe
20 present invention. Wth a sem conductor chip that has adhesive resin 61
~at back oxide film62 and side wall oxide film®66 on one side of device
silicon layer 63, tungsten pad 68 on surface oxide film®66 can be
electrically connected to antenna 69 via 25 el ectroconductive particles 67
by using an ani sotropic 1 6 JUN 20087--26 el ectroconductive adhesive
over which el ectroconductive particles 65 have been distributed. A thin
sem conductor chip - antenna conbination free fromshort-circuiting can be
formed because pads are 5 formed using tungsten or a non-oxidizing netal
and because side wall oxide filns are adopted. Thus, token-device nedia for
forgery protection can be formed by form ng a sem conduct or device

characterized isentil@in SeiH GOMHIG Ot Y RS Lashr yddngwo- ong side up 10 to
0.5 mmin plane dinmension and each having pads nade of tungsten are

inserted in antdmexsagiigided forminto a paper or filmformnediumso as to
send information of multiple bits. Fig. 8 shows still another enbodi nent of
the 15 present inveénttilon:tMeth umeans feCespivitedipatpesml 8dsi s | ocated on
the surface of filmfoam nmedium 83, in which is present a sem conductor
chip 82 incl udide$ ikt ehrare Sihdwy digmweine riul s isrersfuating iddokemt i on
contained in the read-only nenory of the sem conductor 20 chip results in
the forgePy prGREHRAT dHpdbidt theastt tand afsrsT ivki iy I99%54C0 HRF the

mediumis a forgery can be confirned nore strictly by cr ogr aphi ng the
i nformation an& %ﬂ'Qﬁ)qﬁcquQﬁﬂﬁﬂﬁq;QEﬂ%¥%ﬂn[ﬁﬂqaﬂq1?%93ﬁé%W£§ﬁegince

e, sem conduci aglP J{SSll; o Z.con A el A ek nly ey,

other words, V%QGT&% is characterized in that each said antenna is

provided on the side at which the device of each said

10 IC semiconductor chip is formed, and on the side
opposite to that, and in that the principal plane of
the IC semiconductor chip is inclined with respect to
the major axial direction of the antenna.

[BRIEF DESCRIPTION OF THE DRAWINGS]

15 Fig. 1 is a view showing an embodiment of the
present invention. Fig. 2 is a view showing another
embodiment of the present invention. Fig. 3 is a view
showing still another embodiment of the present
invention. Fig. 4 is a view showing an embodiment of

20 prior art. Fig. 5 1s a view showing a further
embodiment of the present invention. Fig. 6 is a view
showing still further embodiment of the present
invention. Fig. 7 is a view showing another embodiment

of prior art. Fig. 8 is a view showing still further

25 embodiment of the present invention. Fig. 9A is a plan



t oken-device nedia highly resistant to forgery can be created by fngUUgg@3
sem conduct or device characterized in that sem conductor chips having a

|l ong side up to 0.5 nmmin plane dinmension are inserted in antenna-equi pped
forminto a paper or filmformnmediumso as to send information of nultiple
bits, and in that the information is cryptographed and printed on the

medi um I nformation conmbined with speéPat ink, 10 a magnetic material, and
the like, is further used as cryptographed and printed information. Figs.
9A and 9B show still another enbodi nent of the present invention. Fig. 9A
is a plan view of sem conductor chip 91. El ectroconductive particles 92 15
exist in distributed formon small pads 93. Also, witable nenory area 97
exists in the sem conductor chip 91. Fig. 9B is a cross-sectional view of

the sem conductgreuf bl & ONMEGiSsh {rte ANt &NNGL O3 1k SHD St e 86 by use of
adhesive resin 94. Since analog 20 data varying with the particul ar contact

resi stance agaimisf. tdre ©d ectsOeondiEd i Menhgardi &b eshdigtreedn t he

sem conductor chip and the antenna and with the particular fluctuations in
capaci ty agai nsimdeetimoeltecif i tdse gare entohitrardredi aat. t Fégsnmaldl igads vdfew 25
the sem conductor chip, the analog data is converted 16J UNZ2003 - 28
into digital datheowiyna gaindontumunber -eyermetateniy «f riche terefentdi gital data
can be used as non-iterative unique information, just |like a person's
fingerprifts, dmyerdniather dfigr-e ldéntlsi buteviedoray gérgrpmodcitibién of 5 the
medi um for which the sem conductor chip is to be used. Since the

above- ment i oned 1A RN HIVF Hati e Wiene Tt §dsin 30 teRPaEfeohdict o€ chi p

and the antenna are separated, the informatjiaon features hi t anperi ng
resi st ance, naﬁ@ﬁeﬁer}teslifg\f%fh@eoq,o qrbtpgb'gr%f lloB is a c1rcu1tgqologlp

diagram of an embodiment of the present invention. Fig.
12 is a view showing an embodiment of the present

10 invention. Fig. 13 is a view showing another
embodiment of the present invention. Fig. 14 is a view
showing an example of the film roll status in the
present invention. Fig. 15A is a view showing the
distributed status of semiconductor chips within a

15 film-form medium. Fig. 15B is a view showing a status
in which a semiconductor chip has an mounted antenna.
Fig. 16 is a view showing an embodiment of the present
invention. Fig. 17 is a view showing another
embodiment of the present invention. Fig. 18 is a view

20 showing still another embodiment of the present
invention. Fig. 19 is a view showing an example of
logical justification of the validity of the present
invention. Fig. 20A is a plan view showing an
embodiment of the present invention. Fig. 20B is a

25 cross-sectional view showing an embodiment of the



10 Fig. 10 shows still another enbodi ment of the present invention. THhig JUN 2003
figure shows exanples of realizing the forgery protection protocols using

t he sem conductor chips of the present invention and random
nunber-generating circuits contained in these 15 sem conductor chips. Such
forgery protection protocols can be broadly divided into an open type and a
cl osed type. First, an exanple of opeh?type protocol realization is set
forth bel ow. For the open type, during initialization, the code nunber N to
be 20 generated by the sem conductor chip within a filmmedi um (such as a
card) is inquired about froman inquirer such as a reader/witer. The card,
after responding with N, makes N unreadabl e by closing the N reading
circuit autononously or in accordance with the 25 appropriate command from
the inquirer. Aft&fed€C8iVdMion !l &1dUN22003 5 99ewNsnbRengngHirer _
registers it in a database. During the operation phase, thé inquirer first
interrogates faemddeindhtofot henCagrbselhte i@ ®n, aktigr betugniang the card
| D, places the random nunber on the card. The 5 card cryptographs the
random nunber wWrids N ssctienkew iandHeiidsd enbcaidemonwbeahd o t he
inquirer. After restoring N fromthe database and decryptographing N into
original form grhesamguimresntcionpar €sgr.e@BoriedaNpand wiswoshgwnak wal ue and
if both match, the inquirer 10 regards the card as correct. In this

enbodi menb, as empodignarnts @pplliec giiemento irwerftoran .ngFagdi 24i Ast Beview
invention, such as token-device media or narketable securities, is

concer ned, the sé@WinhrRbeERtHGaN T orf die aeserdudimvepdd - nEdidum
without Iimtations. 15 Next for the closed type, a witable nenory area
exists in the Sehi‘corftlydt v, Shavt LAt Erandingritz &5 dhe dyiidYr aphed

Nis witten fnon1tq§linqu#Ler '%hp.the nﬁnnr .area, of .the carg. Af ter
this, the N reddi"fg ciftui lﬂrthi tHedcRrHali ¥1EMoSBEVIREXxENC50°8 second
random nunber dif.f ef. r e V. . er .N._w thin.th

sem conduct or %ﬁ%?ﬂéy%ﬂ%éﬁpp%er to?ﬁ%ﬂéﬁﬂgﬁghgghdonfgaﬁbg?le%s%
cryptographed and,dead QuonAnd, e FRGY dHe e BRI Yearip, al so read

out and returned to the inquirer, where the 25 correspondi ng nenory content
is reverted tode ses@nNd27a is a plan view showing an embodiment of
the present invention. Fig. 27B is a partial cross-
sectional view of a semiconductor chip. Fig. 28A is a
plan view showing an embodiment of the present
15 invention. Fig. 28B is a cross-sectional view showing
the embodiment of Fig. 28A. Fig. 28C is a plan view
showing the frame of an antenna. Fig. 28D is a top
view of the overlapped status of antenna members and
LSI wafer. Fig. 28E is a cross-sectional view showing
20 a status in which an antenna and semiconductor chips
are connected. Fig. 29A is a cross-sectional view
explaining an embodiment of the present invention. Fig.
29B is a plan view showing an LSI wafer. Fig. 29C is a

plan view showing the arrangement of antennas. Fig.

25 29D 1s a cross-sectional view showing an opposed



1 6J UNZ2003 - 30 random nunber. Thus, it is verified that the 16.1U
correspondi ng sem conductor chip is not a forgery. The use of the card%’%ww
system havi ng these features ensures that authenticating the validity of
the card 5 is acconplished by checking N. Figs. 11A and 11B show yet

anot her enbodi mrent of the present invention. Fig. 11A is a waveform di agram
of the electromagnetic wave that the 4dthquirer in the invention sends to the
paper or filmform medium 10 including the sem conductor chip. Although the
frequency of carrier waves is arbitrary, the carrier waves thensel ves are
anpl i tude- nodul ated and when the nth clock 111 is given, the data of the
nth address in the read-only nenory will be sent fromthe 15 sem conduct or
chip. The second half of the clock cycle is therefore a period during which

the nth data 112 h8qsgBhe SEMikar LkrcRer hadsafuEbAgsWhi ch (1+n)th clock 113
or (1+n)th cl ock 112 follows. This sequence Is repeated to read the

contents of therpeadrerkyrrEBMRMBOROMMNTRI BFt REESERVERNELRYOr chip into the
inquirer. That is to say, it is possible to forma sem conductor device
characterized in tFaly.car shefvsware emdod ipehitodifc ahky paeplenttude- nodul at ed i n
mul ti-frequency units and given to each antenna-equi pped sem conductor 25
chip, in that fheehtadnng selgecafideacdr petipd tdesivgnial oxidé Hilw 7DD3 - 31
is used as a clock, and in that the load of the antenna within the

sem condurt or &hi porstedr pedther saget hé deviespbaseéngspeiicod aAd end bit of
information is sent _fromthe sem conductor chip. Fig. 11Bis a 5 circuit

bl ock di agram Bfqsédi ééndaeesedchRirptiegsunieefnaf 1a5sr8icoRABELRE t o
rectifier 116 agd a voltage is %ugpl'ed to the._sem conductor chip. At the
sane tine, dat& &Rt 8AELEBGA 8 tR183CKr 8GRI ERITNEdaPE is then sent in

[ f bi h ith.a 10,119 | ' , th f ROM
177, “These ol oRERt SOBOHEEPEUPE R SORBatE ot CORAGELEr Chi BRTAAL is Lo

say. [ 1 possibhectad ebm.a.sealoondughor, devi ge.fbars tepized in that

carrier waves are periodic anplitude-nodul'ated 1n nufti-trequency 15

uni ts ang gi vegukea€achrant gpBareguLPRedpyeLeopgughor chip, in that the
sem conduct or chip contains a counter, in"that the |eading edge of each

periodic signabi1bstUsednatcaieborkrandat heushgasl si sveenpateet he counter,
in that the output signal fromthe 20 counter selects a nenory output

signal, and i nAlhatuyhecleadrotohbacanvvenparnithes theasenicoadudtor chip
is varied during the corresponding period and one bit of information is
sent fromthe denecbhdubebreehi pheFrgd afdshbesahtenhar amdothes enbodi nent

of the 25 present invention. Filmformnmedium 124 contains a
contribute tc vertical electrical continuity,

15 electroconductive particles 1%9a are located near the
side of the semiconductor chip and do not make a
direct contribution to electrical continuity between
the pad and the antenna. However, for a semiconductor
device characterized in that the periphery of a

20 semiconductor chip is formed using an insulating
material and in that the terminals on the
semiconductor chip are connected to the terminals of
its mounting substrate by use of an electroconductive
adhesive, short circuits between the antenna and the

25 semiconductor chip will not occur, even 1f the above-



1 6 JUN 7003 - 32 first sem conductor chip 121 and a second senicprgnqm]
chip 123, both of which are connected across antenna 122. In general, a
sem conductor device is forned that is characterized in that a plurality of
5 sem conductor chips share one antenna and in that each sem conductor chip
operates according to the particul ar operational status of the antenna.
Thus, it is possible to nount multiplal sem conductor chips easily w thout
form ng a conpl ex congestion circuit in 10 a sem conductor chip, to make a
sem conductor chip assist a damaged one, and hereby to inprove the
reliability of the nmedium Furthernore, a systemeven higher in security
can be constructed by assigning unique information to nmultiple

sem conductor chips and 15 creating a programso that the sem conductor

chips report tHSnﬁ%%B%%FE% JielAhanzhiiRs 1,2,93¢h At hehand 50 that when

nore than one predetermined requirenent is satisfied, data wll be
transmtted. Frgnth3tShaws hukl Relh-apet hek eahedLaBOLt8k thep20 RIesent

i nvention. Sem conductor chip 1317is sealed in filmform nmedium 133 whi ch
has cryptographad pBysigala nefaamatkileatrotabdoateoburantd2ven hide sw face.
To ensure forgery protection, it is absolutely necessary that physically

i dentical nedi anbheodirbbiiculohet, o ofioem parwitchlactyr acynafidcthat advanced

i dentification 1 6 JUN 2D03 - 33 technology be used. Even if the

sem conduzt or €hvprizbdel kfifects .beThat nkd tUsi gy advbecedips bcegert-
technology, it is difficult w thout the proper manufacturing technology to
make a count er Eercus tdani eddduarsr resig tealeves 1€l 6R€. " Sem conduct or
process technology is represented by the accuracy |evel of the
micropattern. EvBREFPCRRAGEATEcAChEIAYEI 6ATES LBAPI £eatatheidfdr Enea

hi gher degree of process technology wll reduce sem conductor chips in 10
size. Also, teEHRAFCAE Ezﬁeﬁ§mﬁFPP%¥ﬁﬁP5v€%%Pth time and if the

semi conduct or chi P are tfe same dn Lunat] on, e b piysl.cal,shaRes o ||
decrease, and if thé sem conductor chips “aré the sane in physical shape,

their fupetiongewibl LERLQYE. im%trltﬂ‘iBnt.hevP@vrvt;(§P|§t‘iovg-§ sgai gogductor chip

and nounting nethod are forgeries can be identified nore easily by form ng

a sem conduct ogcdevibgeoghanackenizedquatbRathapl ekiBakihqgof physical
information on the size, thickness, position, angle-of-inclination, and

other factors ohm2@ikhelsermfetendtbieqr hakiepbkenb&innsaetednits wafer
ant ennaequi pped forminto a paper or filmform nediumso as to send
i nformati on of fouhti pTleebsideigall ypt Dge aphkds asidoyan | it edign 1 hareedi um
oxidized beforehand at where the semiconductor chips
15 are to be separated in wafer form, and these oxide
films are connected to the principal plane of each
semiconductor chip and to the oxide films of oxide
film layer 23. Pad 21 is formed on device layer
silicon 22, and the oxide film layer 23 is inserted in
20 sandwiched form between silicon substrate 24 and the
device layer silicon. This structure is called
"silicon-on-insulator wafer structure." View {(b) shows
the cross section of the wafer existing immediately

after a support tape has been continuously attached

25 thereto. Numeral 30 in Fig. 2 (b) denotes an adhesive



Fig. 14 shows a further another enbodi ment of the 25 present invenqigmngM3
first cover filmroll 141 and a 16 J UNZ2003 - 34 second cover film
roll 144 are present, sem conductor chip 142 is inserted between a first
cover film 145 and a second cover film143, and a nmediumincluding a
finished sem conductor chip is taken up onto take-up 5 roll 146. The
materials to be used for the cover-fiEns are not limted to any specific
mat eri al s such as paper, synthetic paper, plastics, cloth, or fiber cloth.
The sem conductor chip is automatically picked up and positioned. This
sem conductor chip my have a 10 nounted antenna beforehand or may be
printed on the first or second filmor may be bonded thereto using an

el ectroconducti ve adhesi ve when the chip is inserted into the filmvia a
wire. The surf f_the inter i,at.e i i {4 0 I t

sem conduct or H%SCF% l|£ilof hg%y%%énriﬁgsﬁet er%q?%ng%ar{él vﬁc{fth' %%l gﬁjhesi ve,

nanely, an urej éé)?ée%imPL/QPOa@ﬁé@Pve%awlSﬁéiiDgyélﬂheSzi'i\ff., M {dy the
result that the filmis forned so as to ensure | ow tenperature and the

flatness and rjgiglidyood-4sber{bnkshedeest ume 29i Fi @on 158 endaisB2ghow a
further another enbodi nent of the present invention. Fig. 15A shows one of

the states whed:ei @t phair arhé i 8f e 3¢k coaduct ofa chivgpen 1bdnavedabyanged in
distributed forminside filmformnedium 152. Fig. 15B shows an exanple in
which snal | 25 @t ennawiltd clsemboat edswooh eas hpofas heusehvdoodudeor 16
JUN 2003 - 35 chips 151 in Fig. 15A. The shape and characteristics of the
antenna di ff erhpdcaztieg aodlde eadbolidredliancy t @b useESThe
particul ar anmount of energy. One possible nethod of fornming the antenna is
by shaping 5 mie¢blonz} nglevitofcbie Vofef bsxigelny é@ﬁ?%ﬁg%vo?fﬁﬁi ng

rocess technology. The use of nultil aye i rj of copper _WwW Lin
Pechnology enab@%gb%?%oﬁ%%%th%ﬁde80+?é§£§¥g%%€gc%??t?g§§l?ﬁnéﬁr?ng run.
Onsem conductor, formati on, of the tenna jncr L.ahi Lty of
its connectiontQﬁﬁl%X%?s?ﬂeL%agégﬁ hea?gdﬁ%?n§§§§§%¢£§t g?%ggﬁggéggses and

enabl i nqoecongg}g%f,%fﬁgat QML O%e%t{ago&sefumm%eorsegﬁ&n&aéw bt 595

arrangerrent of”nu e éenlcop u r chips in a medium enabl es
non-repeatabiljity t9 Be éépQEQt@Megreaﬁgrégﬁ§ BLFERgRNBRInERR . bersg.

conpensati on

2 (e) is a cross-sectional view of the wafer existing
immediately after etching grooves 27 have been formed.
Etching uses either hydrofluoric acid, which is

15 usually used for etching oxide films, or a chemical
mixed with it, or a dry etchant. Fig. 2 (f) is a
cross—-sectional view of the semiconductor chip that
has been expanded using expanded support tape 28. 1In
this way, semiconductor chips that are thin, compact,

20 and free of chipping, can be formed easily and
economically. The semiconductor chips thus formed are
characterized in that each of them has a plane
dimension up to 0.5 mm on the long side, in that the

semiconductor chips are separated by etching as shown

25 in this embodiment, and in that they are inserted in



means for sem conductor failures and ensures forgery protection and W;?Wf§
reliability. Various tokendevice nedia for forgery protection can bé UN 2003
realized nore easily by form ng a sem conductor device 20 characterized in
that an antenna snaller than a sem conductor chip is nounted thereon and in
that multiple such sem conductor chips are inserted into a paper or
filmformnediumso as to send information of nultiple bits w thout radio
interference. 25 Fig. 16 shows a further another enbodi nent of the 16
JUN ?003 - 36 present invention. A first antenna pad 161 and a second
antenna pad 162 exist on the active device of a sem conductor chip and are
connected across antenna coil 163. Although this figure assunes a coil-form
5 antenna, the pads can be connected to the antenna term nals of a dipole
antenna, insteagdiehh@-bigushpait eona RadcaRd phbe rse¢ord 1antrenna e 8k e
connected to the sending/receiving circuit of the sem conductor chip
through a firsgot Asoughskelde i h64 rane ianseFornd 11Q pher pughk- hol e 165,
respectively. In this way, multiple pads are provided on an active device
and connected to amiant enrshos gretexnertradr eapadimenyr of détt Prasent

el ement, depending on the particular requirenments. The pads and the antenna
are connected bypvpnésdenf.i t Padg3drid5sfosinag an adhesevaéevIibesusecbf asn

ani sotropi ¢ el ectroconductive adhesi ve enabl es efficient connection of

mul ti pl e pads BARBOHYsHBSt BAL e rRiAdilng pgatcads Pdst skyegéorocHneyidned 4,

bondi ng/ heat i ng/ pressuri zing operation. 20 Fig. 17 shows a further another
embodi ment of FRBIHPELERCELNGORL CARCUTER S6F i giifePr¥es SRaFWtewSof an

enbodi ment, shgwi.ng that tapered c&rner menber.s 131 are provided at the
corners of a s@ﬁ$50ﬁ66€P8Fm€ﬂFp?nF 16F4BAdE0 hsé LREI&r 846 tonde

sem conduct or c¢hi 5 nore effectively l.ncreasi ng.mechani_cal strength
1 6 JUN 2003 _%gfge% £ T85! Yey s%%ble cohinhection td ah

antenna. The semiconductor chip is surrounded by a

10 semiconductor chip side wall oxide film 35 to prevent
short-circuiting due to contact with an
electroconductive adhesive. The pad 31 is connected to
each circuit via through-hole 37. The semiconductor
chip has small pads 39 for generating random numbers,

15 and since, at these pads, the semiconductor chip and
the antenna can obtain analog data which varies with
their lateral contact resistance against
electroconductive particles and with the particular
fluctuations in capacity against ferroelectrics,

20 random number-generating circuit 39a performs analog-
to-digital conversions into information. The
information that has thus been obtained can be used as
non-iterative unique information, just like a person's
fingerprints, and can therefore contribute to forgery

25 protection of the medium for which the semiconductor



agai nst concentrated | oads and bendi ng | oads and by renoving the cutq%qu2m3
width of a dicing blade, the separation of the sem conductor chip is
conducted using etching technology. At this tinme, the pattern of 5 the
separation groove is designed so that the corner shape of the as-finished
sem conductor chip is optim zed for reduced nmechani cal stress concentration
b y shaping the corners of the sem-c@dductor chip into tapered or round
form Thus, high reliability can be 10 conferred on forgery protection

t oken-devi ce nedi a that uses a sem conductor device characterized in that a
sem conductor chip with a plane dinension up to 0.5 mmon its long side is
inserted in antenna-equi pped forminto a paper or filmformnmediumso as to
send 15 information of nultiple bits, and in that the corners of the

sem conduct or 8@*% ?%etgagg CUh tog é&;9q¥9 4&?46H5H{E§Hlnven% W] side.

Fig. 18 shows anot har ~énbo e presen Stress

concentration $9?5r$§£1bﬁ ﬁ@l@rg §Qs€9§En§Befééﬂlé&ﬁ&ﬁE?QkUEhlﬁzan@nd

sem conduct or chi P ocat e under he stress concentratioh tool, on

or near the ne@&éaAn@éﬁﬁg gket BepARHL HAY @ﬁetbﬁfbﬁﬁé@ﬂbﬁfféQ@uEb%”}fOrm
mediumis p resent a silicon rubber 184, which exists on steel 25 plate

185. The sili cohghubbepetrhdycatessaanesyi hamsent redi&tdntkeNcd003 - 38 in
an actual living space where it is located in the vicinity of the filmform
medi um TFhe stfesgecpnceit rptotect onddizs Aton eastgelryymthei et eritand it

i ndi cates an environnent in an actual |iving space 5 where a concentrated

| oad is applieds welsdotp HAeFRgsem8confectdl nieviee neldibarterdeas
according to the particular magnitude of the concentrated |oad, resulting
in such cross- %%cghéﬁaﬁss@8§G§lQ§dsﬁBﬂﬁernth?gdeYBCGT%% BABirical Iy

obt ai ned rel ati onshi p between 1Q the concentrated-|oad,. resistance of the
filn}forn1nedi%ﬁ+ﬂﬁa§? Lt Ritenst afe®anl FABISPRRUGECY helsBnédnatiet 8F chipis

represented in Fig. g. Su p in at th pressures_ a lied to tg
(i for m medi T ByPRer soHe  FReal settar rrble ehefe 8rs’ HstPttd®ro0 4
and t hat; gshet hgy Aﬁﬁeﬁﬁg'gghﬁﬁgs %8?&39 t8 £g§§88§r8£691183909k 1 kg is

one crlterlon the rnvento ound from 9 that the nedi um can be

separ at ed 'ntQméﬂlﬁﬁe§or§§'%BagénaolﬁbngQngﬂt6§t§91£9$ge'Bl%ge gage of a
sem conductor chip 20 size up to 0.5 mm and an area not resistant to the

concentrated | Dadthatt Bechasemptondsend cosust B&s chiplsheedeneasdong 0.5
mm Wth this fact in mnd, the inventors consider it to be a technical
m ni mum r equi remend OoScrmmabe vasi bosgf sideryngroateriranild ddkpaddevi ce
media form ng part of a sem conductor
smaller than a pad formed for connection to an antenna
15 are present on the semiconductor chip in order to
generate random numbers. At memory mat 32, each
semiconductor chip on the wafer is arbitrarily
pattern-printed with random numbers by electron-beam
direct plotting in a very small area size.
20 Views (a) to (¢) in Fig. 5 show still another
embodiment of the present invention. View (a) in Fig.
5 is a cross-sectional view of semiconductor chip 51
connected to antenna 52 and existing in a film~form

medium. View (b) in Fig. 5 is a partial cross-

25 sectional view of the semiconductor chip in Fig. 5 (a)



1 6 JUN 2003 - 39 device characterized in that seniconductor chi p$ GajU 2003
formed with a plane dinension up to 0.5 mmon the lcng side, in that each
of these sem conductor chips is inserted in antenna-equipped forminto a
paper or 5 filmformnmediumso as to send information of multiple bits, and
in that each sem conductor chip is up to 50 mcrons thick. The inventors

al so consider that the technology forpdormng these nedia forns part of the
present invention. 10 Figs. 20A and 20B show a further another enbodi nent
of the present invention. Braille-use bunp 201 on filmform nedi um 204
cont ai ns sem conductor chip 202 equi pped with antenna 203. Token-device
nmedia and the like cone with Braille-use bunps, and 15 sem conductor chi ps
up to 0.5 mMmin size can be enbedded in these bunps. This arrangenent can

contribute to the ipprovenent of the structural strength of sem conductor
chi p mounting ﬁBEthE¥§ Pee%ﬁgéFpgéﬁlFﬁ,ePe?Fa iF??ysﬁﬁﬁaBE PRProved by

formng 20 varjou f%r ry protection token-deyvicge dia that _cgntain a
sem conduct or 589308 c%EFaEEQﬁFQESuFEOthglgén?ggnﬁﬂgf8re R pE°4re f or med
with a plane dirensionsun 10.0:5-qm.an.Lhes! ongeshde, Locthat eash of these
sem conduct or ipsis inséerted in antenna-equi ppe orminto a paper or

fi|n}forn]nEdiﬁﬁhsg6a§otQo§ﬁn938a%i@i%EN 299%uk539n€!gégdﬁgi§§%Qibﬂyltiple

bits, and in that each sem conduct or ip1s present in a Braille-use bunp.

Fig. 21 shows aofupthern apathescpabedhieBbrobntpenptesghingnyention. A
first sem conductor chip 211 5 connected to a first antenna 212, and a

second sem conddghettghip 2k3et@naaat ednte adsendagdeansennatditdsab& present
in filmformmedium?217. At this time, a first cryptographed physical

i nformati on notabhonycehdnyi2lB.andiew séconch cFypt dgrpived nphysipghé 10

i nformation notation colum 216 exist on the surface of the filmform

medi um CQut put elaftrrdesotiakeomirhe thessuséareonbuthersehiponduptiomt ed in
nuneric data or special pattern_formon the first crygtographed physi cal

i nformation nof&iPonaB6l GhfisCafde6GTpUES15e | AFBFAREF oA #Péntt hESE¥EONd
cemcondugtor Sl b LB e Ln nureric dolg pr special pal ety form on
forgery ident | L ggtignite BERSERLEn B80! Lokl LDoK.gEMSRRTNCSL SNIP 1o
economical and more effective forgery protection and
identification device by forming a semiconductor
device characterized in that semiconductor chips with
15 a plane dimension up to 0.5 mm on the long side are
inserted in capacitor-containing-antenna-equipped form
into a paper or film-form medium so as to send
information of multiple bits.
Fig. 6 shows still another embodiment of the
20 present invention. With a semiconductor chip that has
adhesive resin 61 at back oxide film 62 and side wall
oxide film 66 on one side of device silicon layer 63,
tungsten pad 68 on surface oxide film 66 can be

electrically connected to antenna 69 via

25 electroconductive particles 67 by using an anisotropic



20 highly reliable method can be supplied by form ng various forgeryg juN 2003
protection token-device nedia that uses a sem conductor device
characterized in that a plurality of sem conductor chips have a pl ane

di mension up to 0.5 nmon the long side, in that each 25 of these

sem conductor chips is inserted in antenna 1 6 JUN 2003 - 41 equi pped
forminto a paper or filmform nmediumgse as to send information of multiple
bits, and in that the information contained in each sem conductor chip is
printed in cryptographed pattern formon the medium 5 Fig. 22 shows a
further another enbodi nent of the present invention. Sem conductor chip 223
of the structure where antenna 226 is connected to antenna pad 225 is
present between a first cover filn1221 and a second cover film 224, and the
sem conduct or chréﬁrs 10 rejinforc rei nforcepent netal 222. The

d
rei nf or cement §ret rQﬁﬁP ?%9?3% # ?% BHENYST AP FRt a concentrated | oad by
bei de of Alth h it d bl
Chat the rel nf o CamentoRdear Fhe PAfCRares i £ Hhaos (2t TrrtRe4895i nee the
t hi ckness of ng?ﬁién%% {ggggg&yg%gghfgChlp Eﬁ%ﬁélﬁégléﬁd A thickness

greater than t e Ssem con ererore, 1S e approprl ate

thickness of i el of cenpat behal co@nde NES AV LOBLOYEMBALS ehtect s can

be obtained. It esira 2 e rei nforcenent netal and t

sem condgct or f&tzpe@eumr@eeuﬁ@seéﬁoeﬁly BSn ROBSA D) Fng a4 hi ndi s requr red
for the purpose of reducing the tensile stresses on t%e t hin sem conduct or

chip. Accordi ngedpuddes pieseanlli oxeasi pNnd 4ed hosbexee! | emud,n 25
reliability can be supplied by form ng various forgery 16 J UN 2003 -

42 protect i ontdlokerdselteenarth afd hatotgesy g e constuctan oevi ce
characterized in that a sem conductor chip with a plane dinension up to 0.5
nmon its | ongfatimgded iy i ficenied &nsant emmd:copr quse*dictee)rméracr:rt@r'azeetper or
filmformmediumso as to send information of nultiple bits, and in that a
metal thicker iharhahes eBhFeRREGESBr CloipD ¢aChHIRIGENT erkerd g 28 shows

a further anot her enbodi ment_ of the present invention. A nultitude_ of
Japanesé papeﬁo 0.5 mm in plane dimension and each having pads made

of tungsten are inserted in antenna-equipped form into
a paper or film-form medium so as to send information
of multiple bits.
Fig. 8 shows still another embodiment of the

15 present invention. Medium surface printed pattern 81
is located on the surface of film-form medium 83, in
which is present a semiconductor chip 82 including an
antenna. Since direct emulation of the information
contained in the read-only memory of the semiconductor

20 chip results in the forgery protection capability of
the memory being lost, whether the medium is a forgery
can be confirmed more strictly by cryptographing the
information and printing it in numeric data or pattern
form. Also, since the semiconductor chip itself can

25 contain only a read-only memory, semiconductor chips



10 fibers 231 fornmed into shape by water-processing frame 234 are prediiil
on wat er-processing net 235. Sem conductor chip 232 with antenna 233 is
processed in water together with the Japanese-paper fibers. A sem conductor
chip up to 0.5 mmin size can be handled 15 as part of the fiber section,
and inserted into the paper. Al though one sem conductor chip is typically
shown in this figure, a nmixture of -m2l7ti-pl e sem conductor chips also falls
wi thin the scope of the present invention. More specifically, a sinplified
20 realizabl e processing neans can be supplied by form ng various forgery
protection token-device nedia that uses a sem conductor device
characterized in that a sem conductor chip with a long side up to 0.5 mmin
pl ane dinmension is inserted in antenna-equi pped form25 into a

Japanese- paperciedbint§onads (R 8€88ah N I BLI o other didddd 20031048 of
multiple bits, and In that when Japanese paper 1s processed in water, the
sem conduct or €k dnigetandl gdads H@@Bl?frégﬁsﬁﬁﬁgrt$'?@fgé?ﬁttQH Bad
nmounted in or on the paper. 5 Views (a) to (g) in Fig. 24 show stil

anot her enbodidesdtod bhPerprrsent ai BYRDEbRAucYbeW éalcén Fig. 24 is an
as-formed cross-sectional view of a siliconon-insulator wafer type device
havi ng an oxi dshdrdotéayeed242 berbvesemdevhdectayechspsilcani®gdlaand 10
substrate silicon wafer 243. View (b) in Fig. 24 is a cross-sectional view
of the wafer ekimgismgdémediatély aht &n pléne sdiseppoen sheein2ddthds been
attached to the principal plane side of the wafer follow ng conpletion of
its formation.inviant¢eparaarigred4fpsnginto ca ogarercedt ohblnvfednof the

waf er existing imediately after the substrate silicon has been remved
using a silicdOhry &P chPngCcheRfcaliesnehier Pbtmesttid fiyit bRi dapd
foll owi ng conpletjon of, the sheet-attachin ocess ntioned. apove. The
oxide filmlaygt EﬁﬁtZ%h?uhE??Bﬂ@tégnahse?gﬁggﬁgg?%%% &% rpfhﬁpﬁﬁenical,

and [s valid o OBLaLDANGLVery, b SEM condustor SUPs Lhat. pange from

for exanple, O. mcrons in ness. Vi ew

cross-sagtional wigMeelctig upiel, exhal LRO 1 Redi Al ery, Alleruséd fol | owing
npl etion of siliCon renoval, 1t has been
cryptographed and printed information.

Figs. 9A and 9B show still another embodiment of
the present invention. Fig. 9A is a plan view of
semiconductor chip 91. Electroconductive particles 92

15 exist in distributed form on small pads 93. Also,
writable memory area 97 exists in the semiconductor
chip 91. Fig. 9B is a cross-sectional view of the
semiconductor chip 91 connected to antenna 95 on
substrate 96 by use of adhesive resin 94. Since analog

20 data varying with the particular contact resistance
against the electroconductive particles between the
semiconductor chip and the antenna and with the
particular fluctuations in capacity against

ferroelectrics can be obtained at the small pads of

25 the semiconductor chip, the analog data is converted



1 6 JUN 2003 - 44 connected to reinforcement netal 245 provided Wt j@N 2003
second support sheet 246. View (e) in Fig. 24 is a cross-sectional view o
the wafer existing i Mmediately after the support sheet has been renoved
following 5 conpletion of connection to the reinforcement nmetal. View (f)
in Fig. 24 is a cross-sectional view of the wafer existing inmediately
after, follow ng conpletion of the-rggaoval of the first support sheet, the
waf er has been coated with photoresist 247, then exposed to 10 light, and
has under gone phot ographi c processing. The mask pattern is a linear pattern
separating the sem conductor chip. View (g) in Fig. 24 is a crosssectional
view of the wafer existing imedi ately after, follow ng conpletion of the
above-nmenti oned process, 15 separation grooves have been formed by etching
t he reinforceneq; oxi.de filqﬁiand t he device layer silicon. A

2 %

tal, th
thin and conpdét™% '%ﬁﬁﬁﬁuﬁ%ﬁacﬁﬁr?\ﬁ_ A B O CETRT® et Al can be
formed effici %E_Itr]é{.rlztgt ahky, ol"igﬂt‘%lt B fih reliablldf v %%nﬁ%%%fua% these
g isa plan embodi ren

e
20 processes. vi'ew showi ng still""anot her of

the present i%elrz;;dé)r&nf@%gcsﬂméwé elﬂ‘@dalgéﬁ%ri?gslpﬁ&&g%rﬁfmesrhe long

and short sides of the fi or di um shown “in t an" view. H ghly 25

reliable strughy e ag,dfe £8ME casiuetifi ChiPstdtgerd Brotdb 2003 or45

integer-multiple folding positions and reduced in the probability of damage
due to feldi ngheamdes &upRd+ ach yn fafdn g Mg QusStdOrgery s ofechéon

t oken-devi ce nedi a that uses a sem conductor device characterized 5 in that
when sem conductear. cBiipse2Theecathvikawieng iancantuennme?53 faremaiaced in a
medi um these sem conductor chips have a long side up to 0.5 mmin plane

di mensi on, i nwiladt kel sem condhue tormichirphiarer ialsigy tad! | thandeba@aaqui pped
forminto a paper or 10 filmform nediumso as to send information of

mul ti pl e bitsarandarpaatzdnnotbachnSemadmiuciortwit phigte amaapbad at
integer-multiple folding positions on the nedium Still another enbodi nent
of the presentSSvERITh TR WestGI ITEPRS P FYISDBA and 26B. In this

conpl yi g wi th 1 ST EC TR R B Eb AR e PRy ThetStat s that
one | C semi copdual ore Gftp. 9004, CORLAINING, 3 MRABLY. 20d,3120 caamuni cati ons

control function 1S nhounted on car orm°wWi ri ng subs e ving an

formed ant enna i, 900%1iS eRM £ PRJheSidle atomshs the devige of the

| C sem conductor chip1s not forned.” Fig. 26B i's a cross-sectional view of

the senm condugledli cHHAURY R @D A thd ighesat calsbnisiwa@s an A-B |ine
'n g, oA random number-generating circuits contained in these
15 semiconductor chips. Such forgery protection protocols
can be broadly divided into an open type and a closed
type. First, an example of open-type protocol
realization is set forth below. For the open type,
during initialization, the code number N to be
20 generated by the semiconductor chip within a film
medium (such as a card) is inquired about from an
inquirer such as a reader/writer. The card, after
responding with N, makes N unreadable by closing the N

reading circuit autonomously or in accordance with the

25 appropriate command from the inquirer. After receiving



16 J UNZ2003 - 46 In this enbodinent, the wiring substrate 9003 p§ JuNileHh
the antenna coil 9002 is fornmed has the I C sem conductor chip 9001 nounted
so that el ectrode bunp 9004 faces downward against the coil. The wiring 5
substrate 9003 is nmade of polyethyl ene phthal ate (PET) and has the coi

9002 fornmed by screen printing with el ectroconductive paste. The el ectrode
bunp 9004 and the coil 9002 are connééted using ani sotropic

el ectroconducti ve adhesive 9005. This anisotropic 10 el ectroconductive
adhesi ve has el ectroconductive particles distributed inside the adhesive

| ayer, and al though the mating portion between the el ectrode bunp 9004 and
the coil 9002 is electrically connected via the el ectroconductive particles
| ocat ed between both, 15 since these el ectroconductive particles are

di stribut ed, %,heEhg'gﬁ%ﬁ?ﬁ&bﬁiét&f’é'i@eﬁ@ 2 82 d ACT BG83 idier

suffer no electrica rtcirc Ing. I'n this enbodi nent, the size and

thickness of thee 1L 6 SRAGLICt OFe ChARL POOL A1 .. 3, tan Bk @bouto20 30

m crons, respectively, and the back face of the silicon wafer with a forned

devi ce has beemmgropngrtena sapdl errdiigkpase Ay scardd red uisa ref dmehani cal
grinding and chem cal grinding and then diced to obtain the thin IC

sem conduct or cdnt¢p. ILArdl sue$ aclee 2bahédyrern@fifsr mdeclod REId i s Tireovi ded at

t he side where 1 6 JUN ?003 - 47 the device of the I C sem conductor chip
9001 is ot foraed, cayptodeapiC seine comudant arudbép W01 Mnds rigdseé nkédyer 9007
are enbedded in double-layer PET to formthe card of |amnated structure. 5
In this enbodiam®ttretarisekpensdneononuaent aed e cr@l Fesy st &fitq bendi ng
and to point pressure and capabl e of being reduced in thickness can be
obt ai ned becaus®s EdelRE chReicEde EhFFPESe strf |9 Fr PROTPPEARAI BRIVt hi ckness

and because it.igs connectef %g a printed 10 coil via an anisotrﬁpic
el ect r oconduct e ShESi VRl EPER. 99 DA SHIWILRT netsS Babthe

enbodi ment of & sem conduct of, dgy{ g€ based: o {N& A &SN he inquirer

10 regards the card as correct. In this embodiment, as
far as its application to the forming media in the
invention, such as token-device media or marketable
securities, is concerned, the card can be changed for
any other such type of medium without limitations.

15 Next for the closed type, a writable memory area
exists in the semiconductor chip, and during
initialization, cryptographed N is written from the
inquirer into the memory area of the card. After this,
the N reading circuit within the card is closed. Next,

20 a second random number different from the above random
number N within the semiconductor chip is given
thereto, then the random number N is cryptographed and
read out, and the content in the memory area is also
read out and returned to the inquirer, where the

25 corresponding memory content is reverted to the second



invention. Fig. 27A is a plan view of a sem conductor chip portion, &gdmszz
Fig. 27B is a cross-sectional view 15 thereof. In this enbodi nent, one gold
bunmp 9013 that has been forned by vapor deposition is provided on both the
surface and back of the device of IC sem conductor chip 9011, and bunp 9013
is connected to zinc-plated copper rectangular antenna 9012. The I C 20

sem conduct or chip 9011 is connected38o0-as to ensure that its principal
plane is inclined with respect to that of the antenna 9012 and that the end
of the 1 C sem conductor chip does not protrude fromeither side of the
antenna. The periphery of the IC sem conductor 25 chip 901l. is filled with
resin 9014 and the IC ~ 6 JUNt(1~ - 48 sem conductor chip is enbedded
bet ween one pair of antennas, with the result that the entire sem conductor

device is stryctyrgl Ly blal and rectangl ar. % The Gsegiconduct or chi p

9011 used in this enbodinent i's n Sizé and about” 50 m crons thick

| ncl udi ng t he gold: Quismy: ARG i A Ensy Wi 15 Q;olé.méﬁﬁ&%%.y Theie

princi pal plane of e ﬁC sem conductor chip™90l1 is inclined about 30

10 degrees W tfxd espadie tOatdtaf e antenngnPGiedd midairdor the I1C
sem conductor chip not to protrude fromthe surface of the antenna, with

the width of tdig gL beluthgiendarididhathd hatl iofi hheod Glsendawdduct or
chip. 15 In this enbodi nent, since the entire |IC sem conductor chip is
enbeddedsi n t hes tddcdmelsisstodd the cigitim@amMt.enna, a very flat sem conduct or
devi ce can be obtained, and since the size of the IC sem conductor chip is
smal |, the thickneBSsgnf 1hke 20dehiBreheenyebnauctiver devbedinant befr educed,
even if it is inclined in structure. Al though the sem conductor device in
thi s enbodi merfthe & dFeeniis el e Toheon ¢ h@lﬁectlgﬁge|8aﬁ yaviedordu GG rddvi ce

shown in Fig. 27 can be enbedded in another substrate to take tqs shape of,
of the electromagnetic wave that the i1ndquirer in the

invention sends to the paper or film-form medium

10 including the semiconductor chip. Although the
frequency of carrier waves 1s arbitrary, the carrier
waves themselves are amplitude-modulated and when the
nth clock 111 is given, the data of the nth address in
the read-only memory will be sent from the

15 semiconductor chip. The second half of the clock cycle
is therefore a period during which the nth data 112 is
sent. Similarly, periods during which (1+n)th clock
113 or (l+n)th clock 114 follows. This sequence is
repeated to read the contents of the read-only memory

20 within the semiconductor chip into the inquirer. That
is to say, it is possible to form a semiconductor
device characterized in that carrier waves are
periodically amplitude-modulated in multi-frequency
units and given to each antenna-equipped semiconductor

25 chip, in that the leading edge of each periodic signal



25 for exanple, an ordinary credit card. 1 6 J UN 7003 - 49 Fi disb J8W0b
28E show yet anot her enbodi nent of a sem conductor device based on the
present invention, and a nethod of manufacturing this sem conductor device.
In this enbodi nent, as shown in the plan view 5 of Fig. 28A and the
cross-sectional view of Fig. 28B, two bunps 9023 are forned on the side at
whi ch the device of I C sem conductor 3ghi-p 9021 is formed, and both bunps
are connected to antenna 9022 via ani sotropic el ectroconductive adhesive
9024. The width 10 of the rectangul ar antenna 9022 nade of copper is

smal ler than that of the I C sem conductor chip 9021. During the manufacture
of the sem conductor device pertaining to this enbodi nent, the antenna
menbers have been processed into the |ead frame structure 15 having a

mul titude of antenna 9022 co ted n.arran fo nt enna frame 9025
as shown in FiyS 8889 Fhed pFE be?ﬁgenntﬁﬁagdf%%eL?a n?Enh3€ in the | ead

frame structure ntion to, the |tch of

seni conduct or Zh n@@Z%lgﬂabo¥ﬁﬁ Eﬁﬁécoﬁﬂuﬁgﬁfa tBeh’ %%%l?ﬂeg?n%ggval
bet ween t he an{ﬁ@ﬂ@é LachBaeashyaLlen Lagegualple dhal,ebohhe:ant egna pait

exi sting when It sem conductor C rg. 28D

shows a status éngefrm' £he! Benapbenna genbeL s Ofridie ﬂleaadlsfr@rre structure
25 nenti oned a%ove and LS are overl apped fo

5 circuit block diagram of semiconductor Chlp 118.
Antenna 115 is connected to rectifier 116 and a
voltage is supplied to the semiconductor chip. At the
same time, data enters counter 119, from which the
data is then sent in units of one bit together with a

10 11%a selector signal, the output of ROM 177. These
elements constitute a compact semiconductor chip. That
is to say, it is possible to form a semiconductor
device characterized in that carrier waves are
periodically amplitude-modulated in multi-frequency

15 units and given to each antenna-equipped semiconductor
chip, in that the semiconductor chip contains a
counter, in that the leading edge of each pericdic
signal is used as a clock and the signal is sent to
the counter, in that the output signal from the

20 counter selects a memory output signal, and in that
the load of the antenna within the semiconductor chip
is varied during the corresponding period and one bit
of information is sent from the semiconductor chip.

Fig. 12 shows further another embodiment of the

25 present invention. Film-form medium 124 contains a



1 6 JUN 2003 - 50 connecting the antennas 9022 and the I C sem conduct ®i§ JUN 2003
chip 9021. The LSI wafer 9026, after being bonded onto a support sheet
attached to the required sheet frane 9028, are diced into separate IC

sem conductor chips. 5 Under this state, the antenna nenbers are positioned
on the required array of sheet-supported |IC sem conductor chips so that the
ends of the antennas are arranged anibhe bunps of the | C sem conductor
chips. Fig. 28E shows the cross-sectional structure of 10 the sem conductor
wafer at the A-B line in Fig. 28D which shows the connection of the
antennas 9022 and the |1 C sem conductor chips 9021. The ends of the antennas
9022 supported by antenna frame 9025 are fit to only the I C sem conduct or
chip at the left end of 15 the figure anong all | C sem conductor chips 9021
bonded onto the support sheet 9027, and the antennas 9022 and the bunps
9023 on the ICf%%%fc%%ﬁh%?ﬁ@uéﬁPESCEFE tohneeded $FECBAI sotropic
eIectroconductive.adh$S|ve 90%4 b% gse of. he tlng gressur|2|n agparatus 20
9029. After theSTEORRTRatePrnEn P héati RYFpressuRicht #bR, CORREFES

sen conduct or chl S 902% 2 25 ort sheet 9027 are detache .%% heat ,
Then the | C sefi CORILEEEP BRI o2 ar cl LAISHED 1 SRR SRS and

h chi i 5 /
apparatus 9020 TOETS i BB05 S eREEERRRr 1A8] DROVARRLE BREEe FTate where
it is long in @eﬁ(?%éhﬁovtegkrSﬁigg”s%réh&‘{‘@ s Eh G %ﬁ& ihnch B gQppection

processes set fort | Td sem conductor chips arranged n line
on the supportsemiconductor chip operates according to the

particular operational status of the antenna. Thus, it
is possible to mount multiple semiconductor chips
easily without forming a complex congestion circuit in
10 a semiconductor chip, to make a semiconductor chip
assist a damaged one, and hereby to improve the
reliability of the medium. Furthermore, a system even
higher in security can be constructed by assigning
unique information to multiple semiconductor chips and
15 creating a program so that the semiconductor chips
report the respective relationships to each other and
so that when more than one predetermined requirement
is satisfied, data will be transmitted.
Fig. 13 shows further another embodiment of the
20 present invention. Semiconductor chip 131 is sealed in
film-form medium 133 which has cryptographed physical
information notation column 132 on the surface. To
ensure forgery protection, it is absolutely necessary
that physically identical media be difficult to form

25 with accuracy and that advanced identification



5 sheet are connected to the antennas 9022 at the sane tine, after mh]QHUszz
the antennas are separated fromthe antenna frane 9025 by being cut at the
C-Dand C-D sections in Fig. 28, with the result that |1 C sem conductor
chips with a connected di pol e antenna 10 are fini shed. The sem conduct or
chip located to the left of the sem conductor chips connected in Fig. 28E
is already connected to the antenna ddd-separated, and after this process
has been perforned, the second I C sem conductor chip fromthe left of the
figure, and 15 the nultiple I C sem conductor chips in line are connected to
the respective antennas. As set forth above, in this enbodi nent, since the
wi dth of the antenna 9022 is snaller than that of the I C sem conductor chip
9021, the nultiple IC 20 sem conductor chips in line on the silicon wafer

can be connectad o, {0, MESRSELE Ve ARENNAS A JdiR SATRIAIIIE cid ch

provi des the ad age at significant throughput in the manufacturing

processes can 4 aj ned, and thate 03t Snganabensedusedeedbe structure 25
shown in Figs}gggﬁggnd 28B can als% be e%%edded in u}'{51 6 JUN 2003 - 52

resin and ot here subsis@ye Mt esi@l 51 avdl Usedch&igstROAtop@8D show yet
anot her enbodi nent of a sem conductor device based on the present

i nvention, andhsneddodr Ofig meatihieel oigy ngo t hake sentcondecfert5 device. In
this enbodi ment, as shown in Fig. 29A, bunps 9033 are forned on both the

si de at whi ch g4dei cdevileetof ¢ seohtbaduttbonehl p BoGkcargddagrawed, and t he
si de where the device of the I C sem conductor chip 9031 is not forned, and
each bunp is qomeesedtéohiolagy ehnar 9PB82senbedoPrefh®08aCUAREROUgh t he
thin line formantenna 9032 made of copper-sheathed iron is thick at the
connecti on wi t¥etek o€ Seni BbareREBFCER p BIUD 1% i SRRt i onal area of
the thick portion is smaller than the are t seniconduct?r chip 15

9031. During tmén%%hﬁ$a%§uF%a%¥zfﬂe E%ﬁf%gﬂg%Ctgshééb?ﬁedﬁgf?giﬂ ng to this
9035 i th & mITATTHES DFCAR? CARAsH bos2: & AngEt LR L IeC B Fenar Baai 120' T or m
-Srgﬁ,' 2;:}3@%?:;?”% ?é . t Slo ,fangee&g‘?isczils leéjd‘@ﬂs tvpiltlheirﬂfxr@i)'e afi dher e
PS ornmed on
and if the semiconductor chips are the same in
function, their physical shapes will decrease, and if
the semiconductor chips are the same in physical shape,
their functions will improve. Whether the particular
15 semiconductor chip and mounting method are forgeries
can be identified more easily by forming a
semiconductor device characterized in that all or part
of physical information on the size, thickness,
position, angle-of-inclination, and other factors of
20 the semiconductor chip to be inserted in antenna-
equipped form into a paper or film-form medium so as
to send information of multiple bits is cryptographed
and printed on the medium.

Fig. 14 shows a further another embodiment of the

25 present invention. A first cover film roll 141 and a



the silicon wafer. Fig. 29B shows the LSI wafer 9035 on which the I'C 1§ JuN 2003

sem conduct or chips 9031 are forned, and the LSI wafer 9035, after being
bonded onto 25 support sheet 9036 attached to the required sheet 1 6 JUN
2003 - 53 frane 9037, are diced into separate |IC sem conductor chips. A
cross-sectional view of the opposed arrangenent of the LSl wafer in Fig.
29B and the antenna unit in Fig. 29C3% shown as Fig. 29D. The 5 antenna
9032, al though enbedded through the hole in the antenna support 9038, does
not fall fromthe support since the thick portion of the antenna that is
connected to the I C sem conductor chip is greater than the hole in
dianeter. Under this state, the antenna 10 nenbers are positioned so that
the | C sem conductor chips 9031 bonded onto the support sheet 9036 and the

antenna nenber sctage eaeRrotrthak. rbext 144harbupR.8@33,0R80aeknldactor
sem conductor chip and each antenna 9032 are connected via the sol der 9034

by 15 heati ng/ pressuubngsappakates BetwsBawa ifArkhecbivaur €114 tiers t he
required tinme of heating/pressurization, the |IC sem conductor chips 9031
and the supporinsheete8036 abeedetrathed4By hedt a hbedulhe nkCusEmgc@nduct or
chips are separated fromthe support sheet, and each chip is 20 connected
to the ant ennasinkishthe seonrgectucnopr cbesses sekehonphoalioveakenrersi de of
each valid sem conductor chip on the support sheet is connected to the
ant ennas at t heogand46i-neThafmeterhaks thebe woseld nepsi bhal Fyvarr dadrd
antennas are |ikew se connected to the other 25 side of each IC

sem conduct or BRPpROFnliRi§err 6688y SPECEIIONT266312154SUSNES t he

posi tions of the antennas need to be natched faci in the ogpposite
firection to tRAPEERORM LACELG. DIBBL - APHAGREESparalEEr PO EHESupport s

Uhi s embodi ment -0Sncel he hbesaberT bral Uarka 31 Zhehi Ghi bAnA 8553 | ¢
e ooy 0, BbEPREC ISl som sonduel factia, Bode bl myligle 1 ©
connectefh to thguhPeHeaReehhYeLREERAARdAb ! RBySBEBpLH HBedMBCR 1M OVi des
first or second film or may be bonded thereto using an
electroconductive adhesive when the chip is inserted
into the film via a wire. The surface of the
intermediate bonding film into which the semiconductor
15 chip has been inserted is coated with another adhesive,
namely, an urethane-based, cyano-based, or UV-setting
adhesive, with the result that the film is formed so
as to ensure low temperature and the flatness and
rigidity of the finished medium.
20 Fig. 15A and 15B show a further another embodiment
of the present invention. Fig. 15A shows one of the
states where a plurality of semiconductor chips 151
are arranged in distributed form inside film-form

medium 152. Fig. 15B shows an example in which small

25 antenna 154 is mounted on each of the semiconductor



the advantages that significant throughput in the manufacturing prot&siN3003
can be obtained and that costs can be reduced. The structure shown in Fig.
- 29A can al so be enbedded in resin and other substrate 15 materials and
used. When preventive neasures are to be taken against forgery of various
t oken-devi ce nedia, the inventors consider that in terns of technol ogy, an
added val ue exists in whether the forfery nethod is easy. Al though 20 the
sealing of nmetallic patterns in token-device nedia is described in

enbodi ments of prior art, this method not only facilitates the pattern
creation itself, but also has a risk close to recomendi ng a nethod of
forgery. Although forgery protection technology is for 25 inproving safety
as its intended purpose, this 1 6 JUN 2003 - 55 technol ogy enhances the

reliability OchQFgeﬁﬁlahnt@@ gSamBali Nene agahOraddli ohd £ASOBy i §LFESTY
protection technol ogy has the danger of no safeguards being provided

agai nst a hi ghodegreeadftchangan¥fekt atsotaing dodenpl yageBsitderedncy
therefore, that undeliberate forgery protection technology turns out to act

as a forgery augnest @sedl Brt hhe gaseicueher embgntoothenkeghni cahel evel of
netallic pattern creation, the present inventors consider 1t obvious that
since the 10 tpobrobdgyme¢éhatiesft dotrheéndeteet eohenhantesabyg, shepisgpossi bl e
to anal yze patterni zed i nformation, even w thout using advanced technol ogy,
just by unseal hagroheimedigusnindcelidsébymekaniinengfi ssméonndnrcsori n ot her
words, since the detection of nmetallic patterns 15 is the requirenment, its
|nplenent|ng nﬁ#ﬁéﬂgc§ﬁ05éséa§ﬁpﬁn§épéﬁtedﬂ%@ s atutekhayeal | evel .
According to t resent invention, the practical structure that uses

sem conduct or WﬁFgggaPEnéoBﬁﬁrlHlEéﬁPuﬁéFPBHlﬁHVheﬁﬁpb?égPaﬁﬁ?péﬁ& has a
random nunber - eaeéatlng§20 technlgﬁﬁ an be_econom cally ingplenmented to
0

protect variou SH-4&9EE°RES & ronP8r gBr Y *TRE EFfectTVeness of the
above- descr'beQeﬁ?%éB#ﬁ@%oEof%?@XEQBBOE?ltﬂéogkﬁggr Enpg?%gégo¥ Led by

presenting means resent inventors consi mec anlcal 1

6 JUN 2003 - 59e1§55§@9%9 ek EQQeEoﬁHQcEBSnS&E§T8tQtOEh§eEbﬁ@”@H&hor chi ps

reqU|re even deeper studies. In one of the conventional enbodinents

dﬁscleed ear | gauktAnghing nSPEELEFCAY PhocwBeBsaag@NEhgLl @ahyon with a
t hl ckness

economical formation of the semiconductor chip.
Distributed arrangement of multiple semiconductor
chips in a medium enables non-repeatability to be

15 achieved, and this arrangement can be a compensation
means for semiconductor failures and ensures forgery
protection and higher reliability. Various token-
device media for forgery protection can be realized
more easily by forming a semiconductor device

20 characterized in that an antenna smaller than a
semiconductor chip is mounted thereon and in that
multiple such semiconductor chips are inserted into a
paper or film-form medium so as to send information of
multiple bits without radio interference.

25 Fig. 16 shows a further another embodiment of the



5 up to 100 mcrons is considered, whether problens arise depends1gﬁé@ﬂ?%5
on whet her no nechanical stresses are applied. That is to say, different
restrictions nust be defined to nount sem conductor chips on thin
paper-form nmedi a, and although this 10 deserves to be actively and clearly
stated after being considered nore deeply, the conventional enbodi nent
menti oned above | acks such active undérstanding of the inportance of
defining different restrictions. N ore specifically, the thickness and size
of the 15 sem conductor chips nmust be studi ed. For exanple, when exam ning
whet her a sem conductor chip 1 mmin size can withstand use at a nor nal
operating level with paper 100 mcrons thick, one needs to study about
whet her the sem conductor chip can withstand use, not 20 whether it can be

structural Iy forpedn:ACROEAERENT O A N PIESBIMerddlY §id Qb1 idnd S possible to
obtain the effects that solve the problens described above. During the

processing of serbg@ndHEEAhaCBhA PELI BREEY, 08| fiE€ SEM ¢oONdeeioE &hi ps that
have been 25 diced using a dianond bl ade are used, if external 1 6 JUN

2003 - 57 stresmesontacappl thipt antihersesd eoacitied ofc £bs psamnencancent r at ed
on the periphery thereof, the periphery wll break or crack and sone or all
of the sem condociotédhi RIthwiglonshis | fiderd estsunlds tdhesel 15-3em conduct or
chips are sealed in thin nedia such as paper, since bending or concentrated
| oad stresses antepnanethe badappkhede evemcatedighttledi pprtegnénanely, a

ni ck) around the sem conductor chips will result in their damage. Deep
consi der ati onst¢¥Fuimehpsofi engopralelanbpenaot inseerPor athed fitH t he

conventional structure. According to the present inyention, it is _possible
to obtain the @FFERRR PRAt 288| ¥Rt ABSE proBF M2 RRF cHhei eerBerbrdi s gi ven

to the fact that it |d_b . bei ,..Side eff b
caused 15 by tF® DRESSRCATOF FRECRA} 35t FOBrEL bl Gkt FotoREOLET S8 SHALSi ve or
e'eCFrPCO“dUCt&H§%aQH§§h¥E QrQEPQttPEr88Q%PRQP&P%€£ SRy ps- ML &y
specifically, no Consrderatron s grven to posSible increases in the

verticalydli m”ﬁfg?f‘?gﬂfhyﬂ@ %SPCEHEE?QH?véPyF heg 2Qpresence il e gol d

bunps, or to t ely occurrence of short” circuits around the

sem conduct or spa A8 arkegdbliidbhebs 8Xi sksivheddyobd eandhabnhbeted to
configuration of the sem conductor chips that includes the gold bunps nmakes

the total strushusetefntherZanequtprral exsepitpnsatdyidédckiaodiprevents
bendi ng element, depending on the particular requirements. The
pads and the antenna are connected by press-fitting or
15 using an adhesive. The use of an anisotropic
electroconductive adhesive enables efficient
connection of multiple pads and a substrate wiring
pattern just by performing one
bonding/heating/pressurizing operation.
20 Fig. 17 shows a further another embodiment of the
present invention. This figure is a plan view of an
embodiment, showing that tapered corner members 171
are provided at the corners of a semiconductor chip.

In order to use the area of the semiconductor chip

25 more effectively by increasing mechanical strength



16 J UN2003 - 58 resistant structure from being achi eved. Accot 8iJHY 2803
the present invention, it is possible to obtain the effects that solve
these problens. In order to nake it easy to understand the 5 draw ngs
acconpanyi ng the present Application, the nunerals used therein are listed
below. 11 ... Sem conductor chip side wall oxide film 12 ... Device |ayer
silicon, 13 ... Pad, 14 ... Back oxide film 15 ... Sem conductor chip side
wal | oxide 10 film 16 ... Adhesive resin, 17 ... Antenna, 18 ..
Substrate, 19 ... Electroconductive particle, 19a ... El ectroconductive
particle, 21 ... Pad, 22 ... Device layer silicon, 23 ... xide filmlayer,
24 ... Silicon substrate, 25 ... Support tape, 26 ... Photoresist, 15 27

Et ching groove, 28 ... Expanded support tape, 29 ... Gap, 30 ..

Adhesi ve layeragainst cBalenBZated MBHBEYafBlpesding 16634l Bggqchycuit, 34
Sel ector citcuit, 35 ... Sem conductor chip side wall oxide Tilm 36

Sendi ng/ r eeghy DB CtheUbht t3hg. wid2R dhraughchelep138e, - thEower
circuit, 39 ... Small pad for generating random nunbers, 39a ... Random
nunber generats@gacatCaht of4the. sekheppbngtod2chip (Faekndddted. Pad, 44
... Sem conductor chip, 45 ... Adhesive resin, 46 ... Electroconductive
particle, 47 .usi2$ Antkinng, td8hnolo&lectAtoddnidudtiimeg pdard ipdteiedd of . 1
6 JUN 2003 - 59 Substrate, 51 ... Sem conductor chip, 52 ... Antenna,

5 the separation groove is designed so that the corner
shape of the as-finished semiconductor chip is
optimized for reduced mechanical stress concentration
by shaping the corners of the semiconductor chip into
tapered or round form. Thus, high reliability can be

10 conferred on forgery protection token-device media
that uses a semiconductor device characterized in that
a semiconductor chip with a plane dimension up to 0.5
mm on 1its long side is inserted in antenna-equipped
form into a paper or film-form medium so as to send

15 information of multiple bits, and in that the corners
of the semiconductor chip are taper-cut tc 1/100 of
the length of the long side.

Fig. 18 shows a further another embodiment of the

present invention. Stress concentration tool 181 is

20 pressed against film-form medium 182, and
semiconductor chip 183 is located under the stress
concentration tocl, on or near the neutral plane of
the medium. At the bottom of the film-form medium is

present a silicon rubber 184, which exists on steel

25 plate 185. The silicon rubber indicates an environment



53 ... Filmformnmedium 55 ... Capacity-form ng antenna el ectrode ?@N2WB

... Capacity-form ng antenna el ectrode 2, 57 ... Capacity-form ng antenna

el ectrode 5 3, 58 ... Capacity-form ng antenna el ectrode 4, 61 ... Adhesive
‘"resin, 62 ... Back oxide film 63 ... Device silicon layer, 64 ... Side

wal | oxide film 65 ... Electroconductive particle, 66 ... Surface oxide

film 67 ... Electroconductive partid®,- 68 ... Tungsten pad, 10 69 ...

Antenna, 71 ... Adhesive resin, 72 ... Device silicon |ayer, 73 ..

Alum num pad, 74 ... Surface oxide film 75 ... Electroconductive particle,

76 ... CGold pad, 77 ... Electroconductive particle, 78 ... Antenna, 79 ..

I nsulating material, 81 ... Medium 15 surface printed pattern, 82 ...

Sem conductor chip, 83 ... Filmformmedium 91 ... Sem conductor chip, 92

El ectrocon CghvgugéﬁiiEE@18§35pac§vltaEFp§g’ig4locat@gh§ﬁl¥ﬁeres'n 95

... Antenna, 9 strate e nenory area th 20
clock, 112, ntys@etary1dd tne ELIRMENSR! QEHiAL4 pno dibdd b data, 1S ..

Antenna, 116 ... Rectifier, 117 ... Sem conductor chip, 119
Counter, 1d8acentrSehestebo112% at. 1Eas@tlsmm eanduehoteehi pnqal22 . ..
Ant enna, 123 ... Second 25 sem conductor chip, 124 ... Filmform nedi um
131 ... 1 6 JUNLRODSateb0anSenveenduehor inhap, adBdal. 1iCingt sgaaphed
physi cal information notation colum, 133 ... Filmformnedium 141 ..
First cower fiwlherel &, cddl2entraSeni ¢coandutsoapphipd. 148 .shoWBeciondrTover
film 244 ... Second cover 5 filmroll, 145 ... First cover film 146 ...

Take-up roll, 18l the Séhmcoaduchmediohi gefasms,. accFriimgoken the
particular magnitude of the concentrated load,
resulting in such cross-sectional status as shown in
Fig. 18. The empirically obtained relationship between

10 the concentrated-load resistance of the film-form
medium under this state and the size of the
semiconductor chip is represented in Fig. 19.
Supposing that the pressures applied to the film-form
medium by persons in an actual living space are about

15 700 g and that whether the medium can withstand a
concentrated load of 1 kg is one criterion, the
inventors have found from Fig. 19 that the medium can
be separated into an area resistant to the
concentrated load in the case of a semiconductor chip

20 size up to 0.5 mm, and an area not resistant to the
concentrated load in the case of a semiconductor chip
size exceeding 0.5 mm. With this fact in mind, the
inventors consider it to be a technical minimum
requirement to create various forgery protection

25 token-device media forming part of a semiconductor



medi um 154 ... Antenna, 161 ... First antenna pad, 162 ... Second an (s

pad, 163 ... Antenna coil, 164 ... First through-hole, 165 ... Second

t hrough 10 hole, 171 ... Tapered corner, 181 ... Stress concentration tool,
182 ... Filmformnmedium 183 ... Sem conductor chip, 184 ... Silicon
rubber, 185 ... Steel plate, 201 ... Braille-use bunp, 202 ...

Sem conductor chip, 203 ... Antenna, 3204 ... Filmform 15 nedium 211 ..
First sem conductor chip, 212 ... First antenna, 213 ... Second

sem conductor chip, 214 ... Second antenna, 215 ... First cryptographed
physi cal information notation colum, 216 ... Second cryptographed physi cal
i nformation notation colum, 20 217 ... Filmformnmedium 221 ... First
cover film 222 ... Reinforcenment netal, 223 ... Sem conductor chip, 224

Second co @% %%%”%B%%écteréégﬁeﬁﬂatﬂg sgﬁ§con§5§@5?n9§' &3l re

Japanese- paper m conduc P8nRa’ 234 ..

Vater 25 processigal 24k, 2288ang 43%&35&?&‘7’%5{? g 9%hw 2flrne: 10gh 6 JUN

703 - 61 Device |ayer S|I|con I de fi n1fayer strate
silicon wafer,s244, .in Ehéﬁte§HHp9fttﬁ@@@tseﬁféonducﬁ@knéﬁﬁégnﬁgt met al

246 ... Second support sheet, 24 .. Phot oresi st t chi ng groove,
5 251 ... Integesentbdi pheahobfnbioguiBpdd. fordemheondusiperchbicp, 253 ...
Antenna, 9001 ... |IC sem conductor chip, 9002 ... Coil, 9003 ... Wring
substrat e, 900 lm-f&hecheddembsapas 9065send énfsnmnbpon efentil adpiducti ve
adhesive, 9006 ... 10 Surface layer, 9007 ... Resin layer, 9011 ... IC
seni conduct or kehip, @042in.thAht eand, s@@iGonducBanpech®Pilds. up Residl, 9021
... 1 C sem conductor chip, 9022 ... Antenna, 9023 ... Bunp, 9024 ...
Ani sot ropi ¢ elTek¢¥erdntiietkve Hithdsivantapezlso qwﬂ&#ﬂﬁ¥f&%m@ thg 9026 ..
Wafer, 9027 ... qﬁ ort sheet, 9028 ... Sheet frapme, 90
Fbatlng/preSSLﬁ?% 5 %%ba?%fugor@ﬁ%g thes?C?%%h?cBﬂHE%tB?rEhPﬁ £§632 . .
Ant enna,
present invention.
10 Figs. 20A and 20B show a further another
embodiment of the present invention. Braille-use bump
201 on film-form medium 204 contains semiconductor
chip 202 equipped with antenna 203. Token-device media
and the like come with braille-use bumps, and
15 semiconductor chips up to 0.5 mm in size can be
embedded in these bumps. This arrangement can
contribute to the improvement of the structural
strength of semiconductor chip mounting portions. More
specifically, reliability can be improved by forming
20 various forgery protection token-device media that

contain a semiconductor device characterized in that
semiconductor chips are formed with a plane dimension
up to 0.5 mm on the long side, in that each of these
semiconductor chips is inserted in antenna-equipped

25 form into a paper or film-form medium so as to send



9033 ... Bunp, 9034 ... Solder, 9035 ... Wafer, 9036 ... Support shgeun 2003
9037 ... Sheet frame, 9038 ... 20 Antenna support body. | NDUSTRI AL
APPLI CABI LI TY The present invention is useful for protecting token-device
medi a, marketabl e securities, negotiable 25 commerci al coupons or tickets,
i nportant docunents, IC 1 6 JUN 2003 - 62 cards, prepaid cards, and
other paper or filmformmedia fromf4gery. The invention al so enables the
i npl enentation of a battery-1less non-contact identification nethod which
uses sem conduct or chi ps. 1 6 JUN 2003 - 63 WHAT IS CLAIMED IS: 1. A
sem conduct or device characterized by a sem conductor chip whose |ong side
isupto 0.5min plane dinension) and inserted in antenna-equi pped form
into filmformmediumso as to send information of nultiple bits through

sai d antenna. 2nfrBre@HlieANGUCHAN td@MicC®i26C0LANGnt @hblalkmcA  Wherein said
information is recorded by a electron beamplotted pattern on said

sem conduct or gexiieenddctArsemigondueresecadeViige aCbirpilskerdsea b .conduct or
chip conprising a nmenory for recording a infozmation of identification
nunber; a antenna fid.seldishgpvsaiad fiufodraratanorthewhiealv oidd meorinedt ecthd 0 sai d
sem conduct or chi p;
present invention. A first semiconductor chip 211
5 connected to a first antenna 212, and a second
semiconductor chip 213 connected to a second antenna
214 are present in film-form medium 217. At this time,
a first cryptographed physical information notation
column 215 and a second cryptographed physical
10 information notation column 216 exist on the surface
of the film-form medium. Output information from the
first semiconductor chip is printed in numeric data or
special pattern form on the first cryptographed
physical information notation column, and output
15 information from the second semiconductor chip is
printed in numeric data or special pattern form on the
second cryptographed physical information notation
column. Thus, forgery identification is possible, even
1f either semiconductor chip is damaged. In general, a
20 highly reliable method can be supplied by forming
various forgery protection token-device media that
uses a semiconductor device characterized in that a
plurality of semiconductor chips have a plane

dimension up to 0.5 mm on the long side, in that each

25 of these semiconductor chips is inserted in antenna-



wherein the long side of plane dimension of said seniconductor chi p ifJdp2003
to 0.5mmin plane dinension) and said sem conductor chip is |loaded into a
filmformnmedium ~. A sem conductor device conprising: a sem conductor
chip conprising a menory for recording an information of nultiple bits; an
antenna for sending said information, which is connected to said

sem conduct or chi p; wherein the Iong‘§+de of plane dinension of said

sem conductor chip is up to 0.5mmin plane dinension, and said

sem conductor chip is loaded into a filn}forn1nediun1 and said information
is shown on said nmedium 5. A sem conductor device conprising: 1 6 JUN
2003 - 64 a sem conductor chip conprising a nenory for recording a
information of identification nunber; a antenna for sending said

i nformation, “@Qﬁhpb%dC@BB%CH%Qotg §ab€r5891§QmHU§69ﬁ fBEPunWaer gisn the
| ong side of pl ane di nensi on of said sem conductor chip is up to 0.5mmin

pl ane di nensi ofp 8BHdsah@osRAirGoRduEt Atlehppei Bitoadeddi nhotBaki kmef orm
nmedi um and said information is shown on said nmedium 6. A semn conductor

devi ce conprisinforaaséshcapdtietaedcinpeaonpesesiognauoespr ghiipr isecor di ng
an information of identification nunber; an antenna for sending said

i nformati on, whktchtid ¢conneypédgrepbardpseetonfachopnchhp; medénmi-n t he

| ong si de of pl ane di mensi on of said sem conductor chip is up to 0.5mMmin
pl ane di Mensi on, ahd%saikd séginsorddersheshippoitberagaodameng oifl fabior m

medi um and a phy5|cal information of said sem conductor chip is
préesent invention. Semiconductor chip 223 of the

structure where antenna 226 i1s connected to antenna
pad 225 is present between a first cover film 221 and
a second cover film 224, and the semiconductor chip is

10 reinforced by reinforcement metal 222. The
reinforcement metal can provide improvements against a
concentrated load by being made of a material large in
elastic modulus. Although it 1s desirable that the
reinforcement metal be thicker, it has its own limits

15 since the thickness of the film-form medium which can
be used is limited. A thickness greater than that of
the semiconductor chip, therefore, is the appropriate
thickness of the reinforcement metal, and hereby,
improvement effects can be obtained. It is desirable

20 that the reinforcement metal and the semiconductor
chip be bonded as strongly as possible, and this is
required for the purpose of reducing the tensile
stresses on the thin semiconductor chip. According to
the present invention, a method excellent in

25 reliability can be supplied by forming various forgery



shown on said medium 7. A seniconductor device conprising: a seni cofdludt8l
chip conprising a nenory for xecoxding an information of identification
nunber; a couple of antenna for sending said information, which is
connected to both sides of said sem conductor chip; wherein the | ong side
of plane di nension of said sem conductor chip is up to 0.5mmin plane

di mensi on, and sai d sem conduct or Chﬂﬁ i's loaded into a filmform nmedi um

8. A sem conductor conprising: a sem conductor chip conprising a nenory for
recording an information of identification nunber; 1 6 JUN 2003 - 65 a
coupJ.e of antenna for sending said information, which is connected to both
sides of said sem conductor chip: wherein the | ong side of plane dinension
of said sem conductor chip is up to 0,5rnmin plane dinension. 9. A

sem conduct or geyteetasaordikeg-beveckhpedonetht Chakssa3 to 8: wherein said
menory is a electron beamplotted pattern on said sem conductor device. 10.

A sem conduct ogseflévbreuaccer dergckochbibetepnecadf ifd ghas 4 to 9. wherein
sai d sem conductor chip sends one bit of said information by varying a | oad
of said ant ennaemidondusenrcohdpctwéthdevptenacdomenagobhouei thed . bnemof
Clainms 1 to 10, further conprising a counter;
on its long side is inserted in antenna-equipped form
5 into a paper or film-form medium so as to send
information of multiple bits, and in that a metal
thicker than the semiconductor chip is bonded thereto.
Fig. 23 shows a further another embodiment of the
present invention. A multitude of Japanese-paper
10 fibers 231 formed into shape by water-processing frame
234 are present on water-processing net 235.
Semiconductor chip 232 with antenna 233 is processed
in water together with the Japanese-paper fibers. A
semiconductor chip up to 0.5 mm in size can be handled
15 as part of the fiber section, and inserted into the
paper. Although one semiconductor chip is typically
shown in this figure, a mixture of multiple
semiconductor chips also falls within the scope of the
present invention. More specifically, a simplified
20 realizable processing means can be supplied by forming
various forgery protection token-device media that
uses a semiconductor device characterized in that a
semiconductor chip with a long side up to 0.5 mm in

plane dimension is inserted in antenna-equipped form

25 into a Japanese-paper medium so as to send information



wherein conprising a counter; wherein said counter counts a Ieadin&ﬁemggmgf
a signal given to said antenna; a output signal of said counter selects a
out put signal of said nenory: said senm conductor chip sends on bit of said
information bg varying a | oad of said antenna according to a output signal
of said nmenory. 12. A sem conductor device according to either one of
Clains 1 to 11: wherein said sem condagtor chip is separated by etching.
13. A sem condLCte~" device according to either one of Cla~_m1l to 12: 1
6 JUN 2003 - 66 wherein said sem conductor chip is formed with
silicon-on-insulator wafer. 1d. A sem conductor device according to either
one of Clains 1 to 13: wherein the thickness of said sem conductor chip is
up to 50 mcrons_ 15. A seniconductor devi ce according to either one of
Claims 1 to 14: wherei.n said senlconductgﬁﬂghap conprises a termnal; a

periphery of s &ifd " e e e AR s WhEDy I SUEEE KGPFet &5 al ; and
a1 d 2nLomna | Seeguiad 19 AL e adl i A g soLr geonduetlug aghest ve
wherein said agtsegg%tl %ff Q:rhrée%a%%P%’l%e%e@e%%q(aw:ta?lrd mounted in or
on the paper.
5 Views (a) to (g) in Fig. 24 show still another
embodiment of the present invention. View (a) in Fig.
24 is an as-formed cross-sectional view of a silicon-
on~insulator wafer type device having an oxide film
layer 242 between device layer silicon 241 and
10 substrate silicon wafer 243. View (b) in Fig. 24 is a
cross—sectional view of the wafer existing immediately
after a first support sheet 244 has been attached to
the principal plane side of the wafer following
completion of its formation. View (c) in Fig. 24 is a
15 cross-sectional view of the wafer existing immediately
after the substrate silicon has been removed using a
silicon-only etching chemical (such as potassium
hydroxide) following completion of the sheet-attaching
process mentioned above. The oxide film layer 242
20 functions as an etching stopper for the chemical, and
is valid for obtaining very thin semiconductor chips
that range from, for example, 0.1 to 50 microns in
thickness. View (d) in Fig. 24 is a cross-sectional
view of the wafer existing immediately after,

25 following completion of silicon removal, it has been



chip. 17. A sem conductor device a..”, cording to either one of ClaihéJﬂN@®3

16: wherein said sem conductor chips are nore than two. 18. A sem conduct or

device according to either one of Clains 1 to 7, 9 to 17: wherein said

medi unms are cover filnms nore than two; said sem conductor chip is inserted

between said cover f filnms . 19. A sem conductor device according to either

one of Claims 1 to 7, 9 to 18: whereigy said nmediuns are fold; said

sem conductor chip is not arranged at fold |i”es. 16 J UN 2003 - 67

20. A sem conductor device according to either one of Clains 1 to 7) 9 to

19: wherein said medium conprises Hraille-use bunp; said sem conductor chip

is arranged in Braille-us bunp. 21. A sem conductor device according to

either one of "Clains 1 to 7, 9 to 16, 18, and 10: wherein said nediumis

paper; wherein said senlconductor chip is loaded with fibers of said paper
22. A senlcoﬁﬂﬁ%@BFeHeQPcéeéegeFHFﬁ@nFom@FF%e?4Bn%r%Yl%$%lW% 2 807, 9to

i? and 20: wherein.said ne card. 23, A se con uctor deV|ce
according to eftherd oﬁBPBPrgIEFhﬁﬁ E?8'7V¥FW0‘?21n 4

cross-sectional view of the wafer existing immediately
after the support sheet has been removed following

5 completion of connection to the reinforcement metal.
View (f) in Fig. 24 is a cross-sectional view of the
wafer existing immediately after, following completion
of the removal of the first support sheet, the wafer
has been coated with photoresist 247, then exposed to

10 light, and has undergone photographic processing. The
mask pattern is a linear pattern separating the
semiconductor chip. View (g) in Fig. 24 is a cross-
sectional view of the wafer existing immediately after,
following completion of the above-mentioned process,

15 separation grooves have been formed by etching the
reinforcement metal, the oxide film, and the device
layer silicon. A thin and compact semiconductor chip
with a reinforcement metal can be formed efficiently,
stably, and with high reliability, by performing these

20 processes.

Fig. 25 is a plan view showing still another
embodiment of the present invention. Integer-multiple
fold lines 251 exist along the long and short sides of
the film-form medium shown in this plan view. Highly

25 reliable structure free of semiconductor chips at



wherein said information is cryptographed, and said cryptographed?i § JUN 2003
information is shown on said nmedium 24. A sem conductor device according
to either one of ains 1 to 7, 9 to 23: wherein said information is
cryptographed, and said cryptographed information is shown as a nuneric
data or pattern on said nmedium 25. A sem conductor device according to
either one of Clains 1 to 7, 9 to 24 45wherein said information is
cryptographed, and printed by special ink on said nmedium 26. A

sem conductor device according to either one of Clains 1 to 5, and 7: 16
J UN 2003 - 68 wherein a physical information of said sem conductor chip
is shown on said nmedium 27. A sem conductor device according to C aim 26:
wherein said physical information is cryptogxaphed, and said cryptographed

f t h d ,_28. A, d di
0 oi ther one bRCCIRFREUGHDAF SROG37S BRG L A" Sard phyCEEal Far oroat i on i s
t | t f duct Kk I f
"l i nati on. 28TSRGin LUnRhcharSABv PR SRcoPArRGOr s55=)eposhaana ool o

3. D Lo B whepel Bosflflal 0LRLURL] @A-bR-JubLbRLEhbhS Lofln-BesaBleconduct Of

devi ce accordlﬁﬁ 0 ei ther "one of wherein one of said both

sides Is a sid hoh dewicgs sanechanmedbrangihiee thabackesiidecof said
side. 31. A seﬁsggﬁgﬁctor %eV|ceSaccgrd|ng to either one of Clains 7, 8,

and 30: wher ei n,sahdtSERLE0BAHE LOhAGREE rCeAppss eS2Aabhnpavangsaind bot h
si des; and

antenna 253 are placed in a medium, these
semiconductor chips have a long side up to 0.5 mm in
plane dimension, in that the semiconductor chips are
inserted in antenna-equipped form into a paper or

10 film-form medium so as to send information of multiple
bits, and in that no such semiconductor chips are
arranged at integer-multiple folding positions on the
medium.

Still another embodiment of the present invention

15 is described using Figs. 26A and 26B. In this
embodiment, the invention is applied to a proximity-
type non-contact IC card complying with ISO/IEC 14443.
Fig. 26A is a view showing the status that one IC
semiconductor chip 9001 containing a memory and a

20 communications control function is mounted on card-
form wiring substrate 9003 having an formed antenna
coil 9002 is seen from the side at which the device of
the IC semiconductor chip is not formed. Fig. 26B is a

cross-sectional view of the semiconductor chip portion

25 of a finished card, shown as an A-B line in Fig. 26A.



said antennae are coupled to said sem conductor chip via Au bunp, 321 6AJUN 2003
sem conduct or device according to either one of lains 7, 8, 30, and 31:
wherein a dimension of a coupling face of said antenna with said

sem conductor chip is larger than a di nension of said both sides. 1 6 JUN
2003 - 69 33. A sem conductor device according to either one of Clains 7,
8, 30 to 32: Wierein length directiogeoft said antennae is different from
vertical line direction of said both sides. 34. A nmanufacturing nmethod for
such sem conductor device according to either one of Clainms 7) 8)
conprising; form ng sem conductor devices on sem conductor wafer; bonding
sai d sem conductor wafer onto supporting sheet; dicing said sem conductors
wafer into a plurality of said sem conductor chips; enbedding said

Bnt ennae’ and oach BF Sra BRBPAFREYSof Cabnt CohOACE SroERThS PHCR Brocest.

35. A manuf act 1 thod accordin erein sa pl ural of
sem conduct or gﬁ % %%F%nnaec%rg %QQ%Ll%gkorme¥mh dlﬁ%ns#gnal form

e e s %#Pﬁ@tﬁhé%@d @%ﬁ%@i\% g Q07 B0 R A An
AL AK( 3. A&A AS(ﬁ*)él AEn A9 cfb\ynﬁé-fg %allyst@yt |c<§‘91! AR A AN AT A
AN A Y. AL A5 ACAT D AAIT. A.

rs, 27[ } xsni d_Zd@@A@ﬁi@@] g@d)@alga&@@é cgte p@é@mip@i@aﬁls@hga&@@] ¢akea] cal cal
ca]ca]ca]ca]ca]ca]ca]ca]ca]c<a]ca]ca]ca! \

and has the coil 9002 formed by screen printing with
electroconductive paste. The electrode bump 9004 and
the coil 9002 are connected using anisotropic
electroconductive adhesive 9005. This anisotropic

10 electroconductive adhesive has electroconductive
particles distributed inside the adhesive layer, and
although the mating portion between the electrode bump
9004 and the coil 9002 is electrically connected via
the electroconductive particles located between both,

15 since these electroconductive particles are
distributed, other electrode bump - coil sections not
facing each other suffer no electrical short-
circuiting. In this embodiment, the size and thickness
of the IC semiconductor chip 9001 are 0.3 mm and about

20 30 microns, respectively, and the back face of the
silicon wafer with a formed device has been ground to
a smaller thickness by combined use of mechanical
grinding and chemical grinding and then diced to
obtain the thin IC semiconductor chip. Card surface

25 layer 9006 made of PET is provided at the side where
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1Ow&f()-l_lmlot%ﬁgennas, with the result that the entire
semiconductor device is structurally flat and
rectangular.

5 The IC semiconductor chip 9011 used in this
embodiment is 0.25 mm in size and about 50 microns
thick, including the gold bump, and the antenna 9012
is 0.15 mm thick. The principal plane of the IC
semiconductor chip 9011 is inclined by about 30

10 degrees with respect to that of the antenna 9012 in
order for the IC semiconductor chip not to protrude
from the surface of the antenna, with the width of the
antenna being greater than that of the IC
semiconductor chip.

15 In this embodiment, since the entire IC
semiconductor chip is embedded in the thickness of the
dipole antenna, a very flat semiconductor device can
be obtained, and since the size of the IC
semiconductor chip is small, the thickness of the

20 entire semiconductor device can be reduced, even if it
is inclined in structure. Although the semiconductor
device in this embodiment can be used alone, the
rectangular semiconductor device shown 1in Fig. 27 can
be embedded in another substrate to take the shape of,

25 for example, an ordinary credit card.
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device. In this embodiment, as shown in the plan view
5 of Fig. 28A and the cross-sectional view of Fig. 28B,
two bumps 9023 are formed on the side at which the
device of IC semiconductor chip 9021 is formed, and
both bumps are connected to antenna 9022 via
anisotropic electroconductive adhesive 9024, The width
10 of the rectangular antenna 9022 made of copper is
smaller than that of the IC semiconductor chip 9021.
During the manufacture of the semiconductor device
pertaining to this embodiment, the antenna members
have been processed into the lead frame structure
15 having a multitude of antenna 9022 connected in
, arranged form to antenna frame 9025 as shown in Fig.
28C. The pitch between the adjacent antennas in the
lead frame structure mentioned above is equal to the
pitch of the IC semiconductor chip 9021 shown in Figs.
20 28A and 28B, and the interval between the antennas
facing each other is equal to that of the antenna pair
existing when it is to be connected to the IC
semiconductor chip. Fig. 28D shows a status under
which the antenna members of the lead frame structure

25 mentioned above and LSI wafer 92026 are overlapped for
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chip 9021. The LSI wafer 9026, after being bonded onto
a support sheet attached to the required sheet frame
9028, are diced into separate IC semiconductor chips.

5 Under this state, the antenna members are positioned
on the required array of sheet-supported IC
semiconductor chips so that the ends of the antennas
are arranged on the bumps of the IC semiconductor
chips. Fig. 28E shows the cross-sectional structure of

10 the semiconductor wafer at the A-B line in Fig. 28D
which shows the connection of the antennas 9022 and
the IC semiconductor chips 2021. The ends of the
antennas 9022 supported by antenna frame 9025 are fit
to only the IC semiconductor chip at the left end of

15 the figure among all IC semiconductor chips 92021
bonded onto the support sheet 9027, and the antennas
9022 and the bumps 9023 on the IC semiconductor chips
are connected via anisotropic electroconductive
adhesive 9024 by use of heating/pressurizing apparatus

20 9029. After the required time of
heating/pressurization, the IC semiconductor chips
9021 and the support sheet 9027 are detached by heat,
then the IC semiconductor chips are separated from the

support sheet, and each chip is connected to the

25 antenna. The heating/pressurizing apparatus 9029
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mentioned above has the structure where it is long in
a vertical direction as shown in Fig. 28E. In the
connection processes set forth above, all valid
semiconductor chips arranged in line on the support
5 sheet are connected to the antennas 9022 at the same
time, after which the antennas are separated from the
antenna frame 9025 by being cut at the C-D and C'-D'
sections in Fig. 28E, with the result that IC
semiconductor chips with a connected dipole antenna
10 are finished. The semiconductor chip located to the
left of the semiconductor chips connected in Fig. 28E
is already connected to the antenna and separated, and
after this process has been performed, the second IC
semiconductor chip from the left of the figure, and
15 the multiple IC semiconductor chips in line are
connected to the respective antennas.
As set forth above, in this embodiment, since the
width of the antenna 9022 is smaller than that of the
IC semiconductor chip 9021, the multiple IC
20 semiconductor chips in line on the silicon wafer can
be connected to the respective antennas at the same
time, which provides the advantages that significant
throughput in the manufacturing processes can be
obtained and that costs can be reduced. The structure

25 shown in Figs. 28A and 28B can also be embedded in
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Figs 29A to 29D show yet another embodiment of a
semiconductor device based on the present invention,
and a method of manufacturing this semiconductor

5 device. In this embodiment, as shown in Fig. 293,
bumps 9033 are formed on both the side at which the
device of IC semiconductor chip 9031 is formed, and
the side where the device of the IC semiconductor chip
9031 is not formed, and each bump is connected to

10 antenna 9032 via solder 9034. Although the thin line-
form antenna 9032 made of copper-sheathed iron is
thick at the connection with the IC semiconductor chip
9031, the cross-sectional area of the thick portion is
smaller than the area of the IC semiconductor chip

15 9031.

During the manufacture of the semiconductor device
pertaining to this embodiment, antenna members are
inserted into the hole of antenna support 9038 with a
multitude of antennas 9032 arranged in two-dimensional

20 form. The arrangement of these antennas is equal to
the array of the IC semiconductor chips 9031 formed on
the silicon wafer. Fig. 29B shows the LSI wafer 9035
on which the IC semiconductor chips 9031 are formed,
and the LSI wafer 9035, after being bonded onto

25 support sheet 9036 attached to the required sheet
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5 antenna 9032, although embedded through the hole in
the antenna support 9038, does not fall from the
support since the thick portion of the antenna that 1is
connected to the IC semiconductor chip is greater than
the hole in diameter. Under this state, the antenna
10 members are positioned so that the IC semiconductor
chips 9031 bonded onto the support sheet 9036 and the
antenna members face each other. Next, the bump 9033
on each IC semiconductor chip and each antenna 9032
are connected via the solder 9034 by
15 heating/pressuring apparatus not shown in the figure.
After the required time of heating/pressurization, the
IC semiconductor chips 9031 and the support sheet 9036
are detached by heat, then the IC semiconductor chips
are separated from the support sheet, and each chip is
20 connected to the antennas. In the connection processes
set forth above, one side of each valid semiconductor
chip on the support sheet is connected to the antennas
at the same time. After this, the two-dimensionally

arranged antennas are likewise connected to the other

25 side of each IC semiconductor chip. In this process,
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5 As set forth above, in this embodiment, since the

cross—-sectional area of each antenna 9032 is smaller
than the area of each IC semiconductor chip 9031, the
multiple IC semiconductor chips formed in plane form
on the silicon wafer can be connected to the

10 respective antennas at the same time, which provides
the advantages that significant throughput in the
manufacturing processes can be obtained and that costs
can be reduced. The structure shown in Fig. 28A can
also be embedded in resin and other substrate

15 materials and used.

When preventive measures are to be taken against
forgery of various token-device media, the inventors
consider that in terms of technology, an added wvalue
exists in whether the forgery method is easy. Although

20 the sealing of metallic patterns in token-device media
is described in embodiments of prior art, this method
not only facilitates the pattern creation itself, but
also has a risk close to recommending a method of
forgery. Although forgery protection technology is for

25 improving safety as its intended purpose, this
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technology has the danger of no safeguards being
provided against a high degree of forgery. It is to be
5 deeply considered, therefore, that undeliberate
forgery protection technology turns out to act as a
forgery augmenter. In this case, referring to the
technical level of metallic pattern creation, the
present inventors consider it obvious that since the
10 technology relates to the detection of metals, it is
possible to analyze patternized information, even
without using advanced technology, Jjust by unsealing
the medium and closely examining its contents. 1In
other words, since the detection of metallic patterns
15 is the requirement, its implementing method can be
easily selected at a normal technical level. According
to the present invention, the practical structure that
uses semiconductor chips alone and in conjunction with
cryptography and has a random number-generating
20 technique can be economically implemented to protect
various token-device media from forgery.
The effectiveness of the above-described solutions
to conventional problems can be discovered by

presenting means.

25 The present inventors consider that the mechanical
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chips require even deeper studies. In one of the
conventional embodiments described earlier in this
SPECIFICATION, when a configuration with a thickness

5 up to 100 microns is considered, whether problems
arise depends greatly on whether no mechanical
stresses are applied. That is to say, different
restrictions must be defined to mount semiconductor
chips on thin paper-form media, and although this

10 deserves to be actively and clearly stated after being
considered more deeply, the conventional embodiment
mentioned above lacks such active understanding of the
importance of defining different restrictions. More
specifically, the thickness and size of the

15 semiconductor chips must be studied. For example, when
examining whether a semiconductor chip 1 mm in size
can withstand use at a normal operating level with
paper 100 microns thick, one needs to study about
whether the semiconductor chip can withstand use, not

20 whether it can be structurally formed. According to
the present invention, it is possible to obtain the
effects that solve the problems described above.

During the processing of semiconductor chip

periphery, since semiconductor chips that have been

25 diced using a diamond blade are used, if external
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~_= concentrated on the periphery thereof, the periphery
will break or crack and some or all of the
semiconductor chip functions will be lost. If these
5 semiconductor chips are sealed in thin media such as
paper, since bending or concentrated load stresses are
prone to be applied, even a slight chipping (namely, a
nick) around the semiconductor chips will result in
their damage. Deep considerations from this viewpoint
10 are not incorporated into the conventional structure.
According to the present invention, it is possible to
obtain the effects that solve these problems.
No consideration is given to the fact that despite
gold bumps being present, side effects may be caused
15 by the presence of the anisotropic electroconductive
adhesive or electroconductive adhesive around the
semiconductor chips. More specifically, no
consideration is given to possible increases in the
vertical dimensions of the structure due to the
20 presence of the gold bumps, or to the likely
occurrence of short circuits around the semiconductors.
As a result, there exists the problem that the
configuration of the semiconductor chips that includes
the gold bumps makes the total structure of the

25 equipment exceptionally thick and prevents bending-
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effects that solve these problems.
In order to make it easy to understand the
5 drawings accompanying the present Application, the
numerals used therein are listed below.
11 ... Semiconductor chip side wall oxide film,
12 ... Device layer silicon, 13 ... Pad, 14 ... Back
oxide film, 15 ... Semiconductor chip side wall oxide
10 film, 16 ... Adhesive resin, 17 ... Antenna, 18
Substrate, 19 ... Electroconductive particle, 19a
Electroconductive particle, 21 ... Pad, 22 ... Device
layer silicon, 23 ... Oxide film layer, 24 ... Silicon
substrate, 25 ... Support tape, 26 ... Photoresist,
15 27 ... Etching groove, 28 ... Expanded support tape,
29 ... Gap, 30 ... Adhesive layer, 31 ... Pad, 32
Memory mat, 33 ... Reading circuit, 34 ... Selector
circuit, 35 ... Semiconductor chip side wall oxide
film, 36 ... Sending/receiving circuit, 37
20 Through-hole, 38 ... Power circuit, 39 ... Small pad
for generating random numbers, 39a ... Random number-
generating circuit, 41 ... Chipping, 42 ... Crack,
43 ... Pad, 44 ... Semiconductor chip, 45 ... Adhesive
resin, 46 ... Electroconductive particle, 47

25 Antenna, 48 ... Electroconductive particle, 49
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Substrate, 51 ... Semiconductor chip, 52 ... Antenna,
53 ... Film-form medium, 55 ... Capacity-forming
antenna electrode 1, 56 ... Capacity-forming antenna
electrode 2, 57 ... Capacity-forming antenna electrode
5 3, 58 ... Capacity~forming antenna electrode 4, 61
Adhesive resin, 62 ... Back oxide film, 63 ... Device
silicon layer, 64 ... Side wall oxide film, 65
Electroconductive particle, 66 ... Surface oxide film,
67 ... Electroconductive particle, 68 ... Tungsten pad,
10 69 ... Antenna, 71 ... Adhesive resin, 72 ... Device
silicon layer, 73 ... Aluminum pad, 74 ... Surface
oxide film, 75 ... Electroconductive particle, 76
Gold pad, 77 ... Electroconductive particle, 78
Antenna, 79 ... Insulating material, 81 ... Medium
15 surface printed pattern, 82 ... Semiconductor chip,
83 ... Film-form medium, 91 ... Semiconductor chip,
92 ... Electroconductive particle, 93 ... Small pad,
94 ... Adhesive resin, 95 ... Antenna, 96
Substrate, 97 ... Writable memory area, 111 ... nth
20 clock, 112, nth data, 113 ... (1+n)th clock, 114
(1+4n)th data, 115 ... Antenna, 116 ... Rectifier,
117 ... ROM, 118 ... Semiconductor chip, 119
Counter, 119a ... Selector, 121 ... First
semiconductor chip, 122 ... Antenna, 123 ... Second

25 semiconductor chip, 124 ... Film~-form medium, 131
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Film-form medium,
141 ... First cover film roll, 142 ... Semiconductor
chip, 143 ... Second cover film, 144 ... Second cover

5 film roll, 145 ... First cover film, 146 ... Take-up
roll, 151 ... Semiconductor chip, 152 ... Film-form
medium, 154 ... Antenna, 161 ... First antenna pad,
162 ... Second antenna pad, 163 ... Antenna coil,
164 ... First through-hole, 165 ... Second through-

10 hole, 171 ... Tapered corner, 181 ... Stress
concentration tool, 182 ... Film-form medium, 183
Semiconductor chip, 184 ... Silicon rubber, 185
Steel plate, 201 ... Braille-use bump, 202
Semiconductor chip, 203 ... Antenna, 204 ... Film-form

15 medium, 211 ... First semiconductor chip, 212
First antenna, 213 ... Second semiconductor chip,

214 ... Second antenna, 215 ... First cryptographed
physical information notation column, 216 ... Second
cryptographed physical information notation column,

20 217 ... Film-form medium, 221 ... First cover film,
222 ... Reinforcement metal, 223 ... Semiconductor
chip, 224 ... Second cover film, 225 ... Antenna pad,
226 ... Antenna, 231 ... Japanese-paper fiber, 232

Semiconductor chip, 233 ... Antenna, 234 ... Water-

25 processing frame, 235 ... Water-processing net, 241
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10H Substrate silicon wafer, 244 ... First support sheet,

245 ... Reinforcement metal, 246 ... Second support

sheet, 247 ... Photoresist, 248 ... Etching groove,

5 251 ... Integer-multiple fold line, 252

Semiconductor chip, 253 ... Antenna, 9001 ... IC

semiconductor chip, 9002 ... Coil, 9003 ... Wiring

substrate, 9004 ... Electrode bump, 9005

Anisotropic electroconductive adhesive, 2006

10 Surface layer, 9007 ... Resin layer, 9011 ... IC
semiconductor chip, 9012 ... Antenna, 9013 ... Bump,
9014 ... Resin, 9021 ... IC semiconductor chip,
9022 ... Antenna, 9023 ... Bump, 9024 ... Anisotropic
electroconductive adhesive, 9025 ... Antenna frame,
15 9026 ... Wafer, 9027 ... Support sheet, 9028 ... Sheet
frame, 9029 ... Heating/pressurizing apparatus,
9031 ... IC semiconductor chip, 9032 ... Antenna,
9033 ... Bump, 9034 ... Solder, 9035 ... Wafer,
9036 ... Support sheet, 9037 ... Sheet frame, 9038
20 Antenna support body.

INDUSTRIAL APPLICABILITY
The present invention is useful for protecting
token-device media, marketable securities, negotiable

25 commercial coupons or tickets, important documents, IC
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cards, prepaild cards, and other paper or film-form
media from forgery. The invention also enables the
implementation of a battery-less non-contact

identification method which uses semiconductor chips.
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1. A semiconductor device characterized by a semiconductor
chip whose long side is up to 0.5mm in plane dimension, and
inserted in antenna-equlpped form into film-form medium so
as to send information of multiple bits through said

antenna.

2. A semiconductor device according to Claim 1l:
Wherein said information is recorded by a electron

beam plotted pattern on said semliconductor device.

3. A semiconductor device comprising:

a semiconductor chip comprilsing a memory for recording
a information of i1dentification number;

a antenna for sending saild information, which is
connected to sald semiconductor chip;

wherein the long side of plane dimension of said
semiconductor chip is up to 0.5mm in plane dimension, and
said semlconductor chip is loaded into a film-form medium.

4. A semiconductor device comprising:

a semiconductor chip comprising a memory for recording
an information of multiple bits;

an antenna for sending said information, which is
connected to sald semiconductor chip;

wherein the long side of plane dimension of said
semiconductor chip 1s up to 0.5mm in plane dimension, and
salid semiconductor chip is loaded into a film-form medium,
and saild information 1s shown on said medium.

5. A semiconductor device comprising:
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a antenna for sending sald information, which is
connected to said semiconductor chip;
wherein the long side of plane dimension of said
semiconductor chip is up to 0.5mm in plane dimension, and
said semiconductor chip 1s loaded into a film~form medium;

and said information 1s shown on sald medium.

6. A semiconductor device comprising:

a semiconductor chip comprising a memoxry for recording
an informatlion of identification number:

an antenna for sending said information, which is
connected to said semiconductor chip;

whereln the long side of plane dimension of said
semlconductor chip is up to 0.5mm in plane dimension, and
sald semiconductor chip is laded into a film-form medium;
and a physical information of said semlconductor chip is
shown on said medium.

7. A semiconductor device comprising:

a semiconductor chilp comprising a memory for recording
azn information of identification number;

a couple of antenna for sending said information,
which is connected to both sides of said semiconductor
chip;

wherein the long side of plane dilmension of said
semiconductor chip is up to 0.5mm in plane dimension, and

said semiconductor chip 1s loaded into a film-form medium.

8. A semiconductor comprising:
a semiconductor chip comprising a memory for récording

an information of identification number;
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which is connected to both sides of said semlconductor

chip:
wherein the long side of plane dimension of said

semiconductor chip is up to 0.5mm in plane dimension.

9. A semiconductor device according to elther ome of Claims
3 to 8:
wherein sald memory 1s a electron beam plotted pattern

on sald semiconductor device.

10. A semiconductor device according to either one of
Claims 1 to 9:

wherein said semiconductor chip sends one bit of said
information by varying a load of sald antenna.

11. A semiconductor device according to either one of
Claims 1 to 10, further comprising a counter;

wherein comprising a counter;

wherein said counter counts a leading edge of a signal
given to sald antenna;

a output signal of said counter selects a out put
signal of said memory:

said semiconductor chip sends on bit of said
information by varying a load of sald antenna according to
a oultput signal of said memory.

12. A semiconductor device according to either one of
Claims 1 to 11:
wherein said semiconductor chip is separated by

etching.

13. 2 semiconductor device according to either one of Claim
1l to 12:
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14. A semiconductor device according to either one of

Claims 1 to 13:

wherein the thickness of said semlconductor chip is up

to 50 microns.

15. A semiconductor device according to elther one of
Claims 1 to 14:

wherein sald semiconductor chip comprises a terminal;

a periphery of said semiconductor chip is made of a
insulating material; and

said antenna is coupled to said terminal via an

electroconductive adheslve.

16. A semiconductor device according to either one of
Clalms 1 to 14:

wherein sald antenna is formed on said semiconductor
chilp.

17. A semiconductor device according to elither one of
Claims 1 to 16:
wherein said semiconductor chips are more than two,

18. A semiconductor device according to either one of
Claims 1 to 7, 9 to 17:
wherein saild mediums are cover films more than two;
said semiconductor chip is lnserted between said cover
films.

19. A semiconductor device according to either one of
Claims 1 to 7, 9 to 18:
wherein said mediums are fold:

said semiconductor chip is not arranged at fold lires.
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22. A semiconductor device according to either one of
Claims 1 to 7, 9 to 17, and 20:
wherein sald medium 1s IC card.

23. A semiconductor device according to either one of
Claims 1 to 7, 9 to 22:

vwherein sald information is cryptographed, and said
cryptographed information is shown on said medium.

24. A semiconductor device according to either one of
Claims 1 to 7, 9 to 23:

wherein saild information 1s cryptographed, and said
cryptographed information is shown as a numeric data or

pattern on said medium.

25. A semiconductor device according to either one of
Claijms 1 to 7, 2 to 24:
wherein said information is cryptographed, and printed

by special 1nk on said medium.

26. A semiconductor device according to either one of
Claims 1 to 5, and 7:
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wherein a physical information of said semiconductor

chip is shown on said medium.

27. A semiconductor device according to Claim 26:
wherein said physical information is cryptographed,
and salid cryptographed information is shown on said medium.

28. A semiconductor device according to either one of
Claims 6, 26, and 27:

wherein said physical information is at least one of
sald semiconductor chip size, thickness, position, angle-of

inclination.

29. A semiconductor device according to either one of
Claims 3, 5 to 8:
wherein said information i1s multiple bits.

30. A semiconductor device according to either one of
Claims 7 and B:
wherein one of said both sides 1s a side on which

devices are formed, another is back side of said side.

31. A semiconductor device according to either one of
Claims 7, 8, and 30:

wherein said semiconductor chip comprises Au bumps on
said both sldes; and

sald antennae are coupled to said semiconductor chip

via Au bump.

32. A semiconductor devlice according to elther one of
Claims 7, 8, 30, and 31:

wherein a dimension of a coupling face of said antenna
with sald semiconductor chip is larger than a dimension of
said both sides.
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33. A semiconductor device according to either one of
Claims 7, 8, 30 to 32:

whereln length direction of sald antennae is different
from vertical line direction of said both sides.

34. A manufacturing method for such semiconductor device
according to elther one of Claims 7, 8, comprising;

forming semiconductoxr devices on semiconductor wafer;

bonding said semiconductor wafer onto supporting
sheet;

dicing sald semiconductors wafer into a plurality of
sald semiconductor chips;

embedding said plurality of antennae in a support; and

coupling each of said plurality of antennae and each
of said plurality of semlconductor chips in a process.

35. A manufacturing method according to Claim 34:
wherein said plural of semliconductor chips and
antennae are arranged in two-dlmensional form.



