WO 01/16961 PCTI JPOO OS033S DESCRI PTI ON ELECTRI ¢/ ELECTRONI C Cl RCUI T DEVI CE
Technical Field 5 The present invention relates to an electric/electronic
circuit pr applicable to an integrated circuit dgi as LS
(Large Scaﬁ%f&ﬁﬁ%égrated Circuit) and capabl e of effectivg yﬁﬁvéééﬁting
conversion of hardware in electric/electronic products, 10 unl awf ul
alteration or secondary use of software products or the |ike. Background
Art In'view of the fool proof and fpébspd@ragpharacteristics 15 of

el ectric/electronic products, conversion of hardware in

el ectric/el ectroni c prgfiebeic Arlsionie etregit wewrad the like are
desirably rendered inpossible on the user side. Therefore, according to

conventional techniques. special screws are enployed for product cases, or
sof tware- 20 wi se counterneasure is provided in order to prevent conversion
of such harehlarisalnPdeadtric/el ectronic products. .or . alteration,. or.. '
'secondary use of software.'' These devises could be effective to a certain
exten® for preThet prgsent\iaresntion’ dedatieartoianel ectric/electronic 25
products or alteration or secondary use of software, but the effect is not
suf f i ci entelegidic/edectrarls REIyY®EdI3 Preferably sapptigabls ton@anti on The

present invention is. directed to a solution to
tegrated circuit device such as LSI (Large Scale

Integrated Circuit) and capable of effectively preventing
converslion of hardware in electric/electronic products,
10 unlawful alteration or secondary use of software products or

the like.

Background Art
In view of the foolproof and failsafe characteristics
15 of elebtriclelectronic.prodﬁcts, cbnversion of hafdware in
electric/electronic products, aiteration of software and the
like are desirably rendered impossible on the user side.
.Therefore, according to conventional techniques,
special screws are employed for product cases, or software-
20 wise countermeasure is provided in order to prevent
) éonvgxsion_of such hardware in electric/e;egtrpﬁig products
_or.altérétibﬁ"bfrééédﬁdﬁry usé;éf'ﬁbftwéré;;" o o
These devises could be effective to a certain extent.
for preventing conversion of hardware in electric/electronic
26 products or alteration or secondary use of software, but the

effect is not sufficient.



this problem and it is an object of the present invention

to provide an

electric/electronic circuit device which can 5 physically prevent
conversi on WO OHEBEware in an el ectric/electronic product ZRGEIBIOOENE: on,
secondary use or the like of software with a sinple structure. It is

anot her object of the invention to pr@idé an electric/electronic circuit
devi ce which can prevent 10 secondary use in the field once the user has
used the Dieglesure of FBVEPEEPR| c/ el ectronic circuit device according to
t he present invention, the |ogical output of a Iogical outgut setting

circuit is irrevdiebRepent,invention, Is dirgcked st q;soju

& based on a

I | ed ' i pal_. f fi | ogi cal
output of - ERLs | BThRe. saahE Le 4 AP 4R oF BE: RROSeRhAmRAeROn of o
| ogi cal t i 5 Si t i Gal t 20
etting cf PRIV 5 efbgtiibrretiiilic it BBr 0l iRt el B oy
have g (ngaé%%%%ggs%?ﬁu sidh Hd:tlﬁg,g?%l Qjﬁymgl sconnected based

on a vol tage” app

ar term nal . this case,

a boosting

circuit isepbovifisfbRRiridalc proddét NAHd iLliteatiBh!) Béoidiy MEePb@aki Ng

el ement so that the breaking elenment can be easily disconnected by the:
out put of théelDeds Howaed with & spigROStaRtued.to0 the particul ar

wool /1061 PCT/JPOONO5835 - 3 terminal is relatively | ow

It is desirable

t hat the boosti rit cis @motthes dbject df the invention to provide an

electric/electronic circuit device which can prevent

10 secondary use in the field once the user has used the

product.

In the electric/electronic circuit device according to

the present invention, the logical output of a logical

output setting circuit is irreversibly fixed to a prescribed

15 logical output based on a voltage applied to a particular

terminal.

The use of the fixed logical output of the logical

output setting circuit permits the operation of a logical

element connected to the output side of the logical output

20 setting circuit to be fixed.

- Herein, the logical output setting circult may have a

(circuit) breaking element to be irreversibly disconnected

25

based on a voltage applied on a particular terminal.

In thils case, a boosting circﬁit is provided between
the particular terminal and the breaking element so that the
breaking element can be easily disconnected by the output of

the boosting circuit if a voltage applied to the particular



a power-on reset circuit to set the boosting circuit to.an operation state
for a.prescribed tinme period after a voltage b is applied to,the particular
termnal, sWR¥I®fle power consunption by the boosting ci PETFROVEIBAS be
limted to.a prescribed period. If the boosting. circuit is connected with
a power consunption limting circui = td Teduce or el I mnate the 10 power
consunption by the boosting circuit in response to detection of the

di sconnect iteFmgpal hts t#%%ﬂ@lﬂl &8¥nt, the power .consunption by the

electric/electropic, circuit gevice can be reduced after the breaking

el ement is di scohhetf dipsirphdepthak;the hoosting cigpult i GxdyeByb¥he

out put of _15 the boosti iLrcuit.set tq.an.operation,state for a

prescri bed % PRESHe?? &F%#gfﬁ’gcﬁgkngoﬁeﬁ 3@5 bex P?fgf’? ﬁﬁ%ﬁ% R, 8” age i s
applied to ] i . ' i hreuit i s _cqnnected with
a power cor??%%ﬁ??%é\ %urﬁ iftr‘l)g"r g gg%??;fj%&g%q;tgd g'ggg'ggr'%ﬁrmangt‘)g‘ga?ﬁe power
consumptio q._qﬁ,s 16hisH tedminadsSpP t Sfdd on of . the
di scoﬁect ?‘gﬁngg?%%hEor eaki ?59'2 gﬁ%ﬁ,éeso t ag't' tg?fé _Boﬁhéérje!; consunpti on by
the boosti R@nSumptidn T the bBEHESHy VirdlitTcan! 8d 1imPedf vl State after
t he breaking elenment is disconnected. 25 When the electric/electronic
circuit deyréscrsbédrpaxlodly an integrated circuit, the breaking el enent
can be integrally formed by.a silicon interconnection pattern. HE WO

01/ 16961 PC VIP(X G3t3%oostdngl €itdweitpdst iconhaectedrwitiala ippwexpower supply
I nput

consumption limiting circuit to reduce or eliminate the
10 power consumption by the boosting circuit in response to
detection of the disconnection of the breaking element, the
power consumption by the electric/electronic circuit device
can be reduced after the breaking element is disconnected.
The breaking element is disconnected by the output of i
15 the boosting circuit set to an operation state for a
prescribed time period by the power-on reset circuit after a
voltage is applied to the particular terminal. The boosting
circuit is connected with a power consumption limiting
circuit which reduces or eliminates the power consumption by
20 the boosting circuit in response to detection of the
disconnection of the breaking element, so that the power
consumption by the boosting circuit can be reduced or
eliminated in a normal state after the breaking element is
disconnected.
25 When the electric/electronic circuit device is formed
by an integrated circuit, the breaking element can be .

integrally formed by a silicon interconnection pattern.

1
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termnal for the electric/electronic circuit device and the wuser uses the
electric/electronic circuit device for the first tinme, the |ogical output
of the |ogi 0o01e6put setting 5 circuit will be fixed. AnPCI/JPO0/OSSSS
electric/electronic circuit device according to the present invention
includes a logical output setting circuft™ having a | ogical output
irreversibly fixed to a prescribed |ogical output when a voltage is
applied to a par @Ectherpaxcticulamierménal rits amewer SWPPLY 4apuy witabl e
and erasable storage device connected to the output side of the |ogical
out put set tt@ﬂﬂ&ﬂcgp?t%m%qlélﬁﬁﬁr‘aﬂ&&ilfc%mié’ﬁ, apd the | ogi cal
out put of the logical_ output setting circuit, the operatign 15 of the

el ectri cal Y5k uSeH than %‘Ffé"s"éifl"‘é-eg’itﬁ?ﬁﬁ% GhRFERE 198, £9%f tARd. More

fical | | ool f . s L

connect od 1HLn tda; Pe JERSH oBsREEPE, RO HLdan Sl Boskirge, and

r eadi n;g/wiwi%owg_i?%;of% st orage device can be controlled by using
a

the eXxtern ermnal Tor Teading/witing control before a voltage is

appl 1 ed Lo the Pabl biubels &4 RidiFont 8" BLigu1t ovibd SRiddrathCrdcifige car

be used such that witing/erasure storage devi ce can-be pertornmed

as desired peifint 19eRbLOR Hridludds! RULo§EEA] NSt Wdttihg cieduip 2
prescribed logical output, while after It is fixed to a prescribed

| ogi cal outmasingVal Logfic&l ssutput Iritevabbebly VA xXEd P Gl presctPoBi 05835 5
_ Alternatively, the reading/witing control input of
logical output when a voltage is applied to a particular
10 external terminal and an electrically writable and erasable
storage device connected to the output side of the logical
output setting circuit.

According to the present invention, by the logical
‘output of the logical output setting circuit, the operation

156 of the electrically writable-ﬁnd erasable storage device can
be defined.

More specifically, an external terminal for
reading/writing control is connected to the reading/writing
control input of the storage device, and reading/writing

20 from/to the storage device can be controlled by using the
external terminal for reading/writing control before a:
voltage is applied to the particular external terminal. As
a result, the device can be used such that writing/erasure
to the storage device can be performed as desired before the

25 logical output setting circuit is fixed to a prescribed
logical output, while after it is fixed to a prescribed

logical output, writing/erasure is disabled.



the storage device may be connected with an internal termnal for
reading/ witing control, and reading/witing fromto the storage device
can be comoaliéesd by using the 5 internal term nal for rRCTAPOYESEsS ting
control before a voltage is applied to the particular external term nal.
As a result, for exanple reuse (WTtPng/erasure) can be executed as nmany
times as necessary on the side of the mnufacturer of the

el ectric/ el ect Adkernatively. dhei readingiwriting @dntrol| ynpwheef a vol t age:
is actually applied to a particular external termnal, the storage device
can be Uthal sharpggs davies ash be serBegted with an interealped. | ogi cal

out put of the logical output setting circuit. The |qgicagl output setting
circuit itRIGAAL £OF, BY /vl tipg,EAptYely And rr&?éﬁ'?lg gE"i"gﬁonnect ed

b d t i ed t h i cul I i pal . Al '
Chis cgge?ro}*’/aaé‘%&ené‘?@ﬁ&ée%seﬁs 5 hegcoptratand B usipd; BBe ., “exter nal

t er nkna d th ggi ot ] ' b
easi y 20‘%&3 C ne%ee %g %orfre’{paat%?'\k}gllégﬁ%gﬁﬁv%%%u’éle%é?gg?eéfn?ﬂé Cggos'?i ng
circuit ' ' okl rith I i nal i
relatively | OA\ée P’?eféﬁgié%??:afr@dt gftttzgﬁgﬁggo%éng Cl ?%w t %Dgrlﬁ/g:\mb;a aI >

povier - on & 65alnI%," ¢uir! eksmPRs rel@elQQEitifgféFadiire) ¢atnbe25 operation
state for a prescribed tine period after a voltage is applied to. the

parti cul agxepdtiaals mahyi titkes dshaeceBsarPous !t sdepbEOBhEY t he boosting
circuit can be limted to WO 01/16961 PCr/JPOQO' 05835 - 6 the prescribed
ti me perimshufacturer of the electric/electronic circuit device.
10 More specifically, when a voltage is actually applied
to a particular external terminal, the storage device can be
used only as a read only memory by a fixed prescribed
logical output of the logical output setting circuit.
The logical output setting circuit includes a breaking
156 element to be irreversibly disconnected based on a voltage
applied to the particular external terminal.
Also in this case, a boosting circuit is provided
between the particular external terminal and the breaking
terminal, so that the breaking element can be easlly
20 disconnected by a relatively high voltage output of the
boosting circuit even if the voltage applied to the
particular external terminal is relatively low.
It is desirable that the boosting circuit is driven by
a power-on reset circuit to set the boosting circuit to an
25 operation state for a prescribed time period after a voltage

is applied to the particular external terminal, since the

power consumption by the boosting circuit can be limited to




| f the boosting circuit is connected wwth a power consunption limting
circuit to reduce or elimnate the power consunption by the boosting
circuit inwesyssdle to 5 detection of the disconnection opcrinpocsssaki ng
el enent, the power consunption by the electric/electronic circuit device
can be reduced after the breaking el em#nht—is di sconnected. The breaking
el ement is disconnected by the output of the boosting circuit set to an
oper at i on thetprescribed dime- pébiod. reset circuit for a prescribed tine
period after a voltage is applied to the particular external termnal, and
t he boosting ci rkLithe bopshingt etirquith i3 conpectedswiih i@ rpowemi ti ng
circuit to reduce or elimnate the power consunption by the boosting
circuit in°?%§?EPEEPQ<}¥E§FéESiGﬁrQEiiﬁtqIﬂ?dﬁpgceﬁnE%%m%mﬂtﬁ thee breaki ng

el enent, so that the O%Fr consunption by the boosting circuit can be
4i? a

reduced or POSPF [FIRFUIP b¥oFhe| beesiing, cizruikeln, vegponrpeitonent is

di h I i.c/ el i c' Ci [t deyi f db 20
i eotat ecOErPEtIda G4 3%, BiRCRRRER LA, oL shey breafing #;pm%g%beoy o
i | i A o
supply 1 nEowe St b B 8h0 SlediRsBIE0TEoh el Flh I g oo ha
once the Usgn Beraiiba BECHEVERS bidkicideBhed? 24! Bilcaiddaa i roui

has its | ogical state fixe cannot De subjecte secondary use in

the field. Furthes Breakih§Cetbhsit 1¢ @18cbhABLEed! by UWte Yaitipus YP 01116961
PCT/ JPO0/ 05835 _ 7 _ according to. the present invention may be torned to

the boosting circuit set to an operation state by the power-

10 on reset circuit for a prescribed time period after a
voltage is applied to the particular external terminal, and
the boosting circuit is connected with a power consumption
limiting circuit to reduce or eliminate the power
.consumption by the boosting circuit in response to detection

15 of the disconnection of the breaking element, so that the:
power consumption by the boosting circult can be reduced or
eliminated in a normal state after the breaking element is
disconnected.

If the electric/electronic circuit device is formed by

20 an integrated circuit, the breaking element can be formed by
a silicon interconnection pattern. |

The particular external terminal may be a power supply
input terminal for the electric/electronic circuit device,
so that once the user has used the device, the logical

25 output setting circuit has its logical state fixed and
cannot be subjected to secondary use in the field.

Furthermore, the electric/electronic circuit device



irreversibly fin the |ogical output of the |ogical output setting circuit

to a prescribed | ogical output by supplying is a current rather than

appl ying awodihese to the particular b termnal. Siml arlpecrartenssss
electric/electronic circuit device according to the present invention may

be fornmed to have a |ogical output —séttng circuit having a |ogical output
irreversibly fixed to a prescribed | ogical output by 10 supplying a current

rat her thagcepiiyg ngp athepregent oinventivir mayuber foxmedned ternmi nal and an:
electrically witable/erasable storage device connected to the output..

side of tHerevgrsidly fixthecloghgal iouiput oFhéhabdogioall axtipmt obj ect s, |
features and advantages 15 of the present invention will becone nore L
appar ent ﬁﬁ&#ﬁnﬁeci#QﬂitnMOng preserihed dogisal: grtnut nby ssympdadingn wit h t he |
acconpanyi ng drawi ngs in which a preferred enbodinent of the present k
i nvent i on@ SUSFeR}k FAther then FPB&#% i odtags &0 the pahiqudasryiption of

Drawi ngs Fl G s acircuit block diagram showing the configuration of an

i nt ed? at e eEPFEﬁ#t to which one enbodinment of the present invention is

Speci 1 structiBtir 1 §o8, SLACEAP/dadtitner.pretH Hemitehoni ng che
01/ 16061 PEPSHERT B e POy oPldciC el b8 b BRES A Bihol B\ 1 e
logical output setting circuit having a logical output
irreversibly fixed to a prescribed logical output by
10 supplying a cuxrent rather than applying a voltage to the
particular external terminal and an electrically
writable/erasable storage device connected to the output

side of the logical output setting circuit.

The above and other objects, features and advantages
16 of the present invention will become more apparent from the
following description when taken in conjunction with the
accompanying drawings in which a preferred embodiment of the

present invention is shown by way of illustrative example.

20 Brief Description of Drawings
FIG. 1 is a circuit bloék diagram showing the
configuration of an integrated circuit to which one
embodiment of the present invention is applied;
FIG. 2 is a pattern diagram for use in illustration of
26 .a specific structure of a fuse;
FPIG. 3 is a schematic diagram showing the state in

which a power supply is provided to an integrated circuit:;

. e



configuration of another enbodinent of the present invention;, FIG 5 is a
circuit block diagramshowing the . 5 configuration of yet another

enbodi ment WOMM®6Hresent invention; FIG 6 is a circuit POTAEROAEERgr am
showi ng the configuration of an exanple of a virtual Integrated circuit
for use in illustration of the operatTch;~10 FIG 7 is a circuit bl ock

di agram showi ng the configuration of an integrated circuit which allows a
storage devi ce tBI®e 4vis wecirguil block dlagramyshawlngpthe pefore a fuse
is disconnected; FIG 8 is a circuit diagramshow ng the configuration 15
of a nul ti Foekdguration gf janother embediment jof ther PraseRbl e showi ng t he
operation of the, nultiplexer as shown in FIG 8; FIG 10 is a circuit

bl ock di agr@¥PBEEM g the configuration of an integrated circuit directed

to saving of 20 e power. cqonsupptjon after the disconngction of a fuse by
;ahrrpl oyi ][l_g a poyveﬁ%h $e’§eta SS‘FFHEF;{’%TE "ﬁaq:f"bsg'f’f"iﬂ?t fagrglmesh(i)\évi ng

e c ig i ' is a
tim n?chaﬁoﬁg%%gi?!ﬁ%ff&%g rag? ?%ﬁgo%w%eﬂ g’%gtrtg [ g%ggénfhe i nt egrated
circuit as s gReWeibR.FIG 10; FIG 13 is a circuit diagram show ng the

configuration of another power-on reset circuit; W 01116961
PCT/ JPOOY 05835 p1G9 6148 albireultChistk!aidddn dhowiag eheWi ng the

configuration of an example of a virtual integrated circuit
for use in illustration of the operation:

10 FIG. 7 is a circuit block diagrem showing the
configuration of an integrated circuit which allows a
storage device to be written by an external terminal input
before a fuse is disconnected:

FIG. 8 is a circuit dlagram showing the configuration

16 of a multiplexer as shown in fIG. 7: |

- FIG. 9 is a truth table showing the operation of the.
multiplexer as shown in FIG. 8;
FIG. 10 is a circuit block diagram showing the
configuration of an integrated circuit directed to saving of

20 the power consumption after the disconnection of a fuse by
employing a power-on reset circuit:

FIG. 11 is a circuit diagram showing the configuration
of an example of a power-on reset circuit;
FIG. ‘12 is a timing chart for use in illustration of

25 the operation of the integrated circuit as shown in FIG. 10;

" FIG. 13 1s a circuit diagram showing the configuration

of another power-on reset circuit;



configuration of another integrated circuit directed to saving of the
power consunption after the disconnection of a fuse; and 5 FIG 15 is a
circuit blwolei/skeeaigr am showi ng the configuration of an | pCEgroe0ssas ci rcuit
based on a conbination of the circuits as shown in FIGS. 10 and 14. Best
Mode for Carrying Qut the Invention-1® ©Gne enbodi nent of the present

i nvention will be now described in conjunction with'the acconpanyi ng

drawi ngs. Fl Gricshmas aecipchit blckodiagran showikdgitd circuit (1C 10
such as an LSI to which an electric/electronic circuit device according to
one 15 ecbofigeratidn tdfe apotbent intagratiedncizcuppl dixectdd tiont egr at ed
circuit 10 includes an IC chip 14 basically fornmed by a silicon wafer
stored i nsaviphgsef cthen@owgs consurgptian: aftezhitbe1discornaction oft agr at ed

el enments including a step up regulator circuit (hereinafter referred 20 to
as "SUR ckmegstand16 serving as a boosting circuit to raise a supplied
voltgge to a desired higher voltage,. a fuse 18 servigg as a breaking

el eneht connect®tfi %48 asciyewh b%ﬁﬂ%’@#?@ﬁ@? i%?"%P |}?Fbr 20 connect ed
_"100 25 FORFLAREAEET o 28" BRFREERCT SISO CEBRESR &1 the fuse 18 and
11111 voeRBPtEREShE Fhs, Pabgfuts” st ThiFILs, to dudf 1d:°F 17 100
forma | ogical output setting
Best Mode for Carrying Out the Invention
10 One embodiment of the preseant invention will be now
described in conjunction with the accompanying drawings.
FIG. 1 shows the configuration of an integrated |
circuit (Ig) 10 such as an LSI to which an . i
electric/electronic circuit device according to ome
15 embodiment of the present invention is applied.  The
integrated circuit 10 includes an IC chip 14 basically
formed by a silicon wafer stored in a plastic package 12.
On the IC chip 14, there are integrated éléments
including a step up regulator circuit (hereinafter referred
20 to as "SUR circuit") 16 serving as'a boosting circuit to
raise a supplied voltage to a desired higher voltage, a fuse
18 serving as a breaking element connected in series to the
SUR circuit 16, a buffer 20 connected in series to the fuse
18, and a resistor 21 having a resistance value R (R = 100
25 [©2]) and connected between the common contact of the fuse
18 and the buffer 20 and ground.

In the integrated circuit 10, the fuse 18, the :

Ilﬂli.



circuit 34. Note that in the follow ng description, for the ease of
under st andi ng, the input inpedance (input resistance) of 5 each of the SUR
circuit 16 wodiaéer buffer 20 is infinite and the output i moavieermssysout put
resistance) is zero. The :SUR circuit 16 described above basically
corresponds to the configuration of & 3Qitching regulator including an
oscillator, a transformer connected to the 10 oscillator, a snoothing
circuit comestster tzi,t lamd thesbaffer 20 Eoxmt aulogibal coutpwt  setitdng
feedback circuit to return the output of the snmobothing circuit to the

osci | | at or choeuitdB4sting the oscillation intensity. The SUR circuit 16 has
an Input term nal connected to 15 a bonding pad (hereinafter sinply as the
"pad" or "ternilete that inr thegfollowing desgripthonpafior 2thes easennected to
an external _power supply ingut termnal 24 as a_ particular termna

t hrough a B&nBrdgrsfanding.nthe inpet (lepedanceni(inpndi resistangs)s of
nmbodi t, t dd I 20 _ref d.t " | y' vdd"
oxt or o1 1y 285DI PE AT SHCoLERRLF 1LF A BEF ABLLSt LFFEHEAC 284 & for
le +3 d,. +3 . he, int ted.ci it 10 h in FIG
T The” suRMe PHERE dbeashbe, (RuboPe TRAP 00 157 ekRr , and the 25
vol t age Vvdd of +,r°hev%ol‘ﬁgggi?hggb%%i%?%bbgegpgéigﬁ% I +12 V to be

generated at an out put no gener evel L (L -0

[V]I) as a ¥6rBdéddiitfsl taCthdPEBhPPSRration! b |a0Swd RbnPhE PH g inAN 1 NPUt
voltage is-a low |l evel L
including an oscillator, a transformer connected to the
10 oscillator, a smoothing circuit connected to the transformer
to output a DC current, and a feedback circuit to return the
output of the smoothing circuit to the oscillator for
adjusting the oscillation intensity.
The SUR circuit 16 has an input terminal connected to
15 a bonding pad (hereinafter simply as the "pad" or
"terminal®) 22 serving as a terminal. The pad 22 is
connected to an external power supply input terminal 24 as a
particular terminal through a bonding wire such as a gold or
aluminum wire. In this embodiment, a voltage vdd (also
20 referred to as "power supply Vdd") externally applied to the
external power supply input terminal 24 is for example +3 V
(vaa = +3 [V]).
In the integrated circuit 10 as shown in FIG. 1, the
SUR circuit 16 is designed to have a gain of four, and the
25 voltage Vdd of +3 V applied to an input node is boosted to

+12 V to be generated at an output node.

The buffer 20 generates a low level L (L = 0 [V]) as a



vol tage of zero V, and generates a high level H(H = +3 (VI) as a |logical
out put when the input voltage is for exanple a high Ievel voltage of +2.1
V or hi ghemo@n®st ground of the I1C chip 14 i s connect ed PCGARIOSESRt er nal
ground term nal 32 through a pad 30 serving as a ground termnal and a
bonding wire. Note that in each circuild ™. the follow ng description,
reference characters are basically omtted for the voltages 10 (power
suppl y) Vdegicalgeutpat when [an doputr voltagel dso@ dowi Level dbwhich are not -
shown for the sake of sinplicity. The integrated circuit 10 according to

t he enbodivieditegenasi 2e¥? V. n ARG gengrates @ Highdevednd (He +8 J¥dis
a.specific exapple of the fuse 18 as 15 breaki ng el enent. The.fuse.. 18 .
has & pol A8 Pi ABRLORH RRIH: bR, HAR . LRRI veLFa9s, LA, 29F STRATPIS Ao vi di h

and the
the fuse

li.n i dth W.. |engt f d the thickness are determ ned so that
ﬁéﬁ?’sﬂgegevﬂgﬁ%g’ggt*édl( u®F 19 *br eaki ng) in response to a

curregt in a pr@ﬁg.r'p&q’& eo\ﬁmth gi[g(r)cgiaﬁllhg% %a%% e&gg&e{‘pr gh. | nt hi s

enbodl nent, a fusIin current
120 M (g
the fuse 1§

reaking current)."If" is set to

;ﬂ:ﬁ.g §Pdtna i@l Eéeﬁiéf%u d Yald BolBeRditd U d N FIG 1,

t resistor 21, and t fer 20 formthe Togical 25

out put setgrblfaCtéfminal Hhda BeaaLthgeds@ove. The output termnal of the
buffer 20 as the output stage of the logical output setting circuit 34 may

be connected wNbbte VElia® Un léachd cYfrait 1fiD theP@olll1BahgS8&scriptidn,

10

16

20

25

reference characters are basically omitted for the voltages
(power supply) Vdd and grounds in the buffer 20 and logic
circuits which are not shown for the sake of simplicity.

The ;ntegrated circuit 10 according to the embodiment
basically has the above configuration.

FIG. 2 shows a specific example of the fuse 18 as a
breaking element. The fuse 18 has a polysil;con
interconnection pattern 18p having a small line width, and
the line width Wf, length Lf and the thickness are
determined so that the fuse melts to be disconnected (fusing
or breaking) in response to a current in a prescribed level
or higher.passed_therethrough, In this embodiment, a fusing
current (also called breaking current) “If" is set to 120 mA
(If = 120 [mA)}).

In the integrated circuit 10 as shown in FIG. 1, the

_fuse 18, the resistor 21, and the buffer 20 form the logical

output setting circuit 34 as described_above. The output
terminal of the buffer 20 as the output stage of the logical

output setting circuit 34 may be connected with various



logic circuits. In the integrated circuit 10 having this configuration,
when an external DC-power supply 38 having a voltage vdd of +3 Vis
connect ed b¥G#¥amM6Lhe external power supply input 5 term recr/sborossss
particular termnal or a partlcular ext er nal ternlnal and the external
ground termnal 32 as shown in FIG =812 e voltage Vdd of +3 Vis applied
to the input termnal of the SUR circuit 16 through the external power
suppl y i npdkoaier mimguitsl. and the terninal 22 (see FIG 10 1), and a boosted
voltage four tines larger, i.e., a voltage of +12 Vis generated on the
output side of ERetherintegrated edrouhtsIOhaving this ednEdgupgtion; di ng

t he boosted voltage of +12 V by the resistance value R of the resistor 15
21 (current"hen: xtprnal e I_p@]wer $UpPL¥ 38 -havwing & yedtagea¥ddseft he fuse
18 for bl ow I,apg.iln this ggﬁ duri the short_period fromthe application
of the exte BCCRRBRTE Sﬁtyese he; pxternal pavey supplyhinprbwi ng of
the fug eyvel n| s out put .fromthe buffer 20,
but once ther?“l'}g 1§Jl A’& lgagttiﬂi'l&ﬁeﬁ %&?jeg‘?%r? PACRAERLAR e term nal s of
the fuse 95*51&% f I | evel, in
ot her V\ordsj,egntteﬂsf'ow eve ?gégﬁﬁF%{)né%#@?% tt%fm'$ﬁg g# t he

out put |ev i ffgr t [ ' e, o evel (L =
0 [E/]) aftegrhﬁe H?ﬂ?é 1:§ |%be(?\%w%§g%?gfa§(rj€f]d|#¥e;r é‘%f%?bﬂi‘ﬁg F%t%ér at ed

circuit 10 inpatOtédndidl R& AhBOGURS88Pcutt 1% through the external

power supply input terminal 24 and the terminal 22 (see FIG.

10 1), and a boosted voltage four times larger, i.e., a voltage
of +12 V 1s generated on the output side of the SUR circuit
16. -

Thus, a current produced by dividing the boosted

voltage of +12 V by the'resistance value R of the resistor
15 21 (current I = 12 [V] / 100 [Q] = 120 [mA] = If) is passed
across the fuse 18 for blowing.

In this case, during the short period from the
application of the external DC power supply 38 of the
voltage Vdd to the blowing of the fuse 18, a high level H (H

20 = +3 [V]) 1s output from the buffer 20, but once the fuse 18
is blown to open the region between the terminals of the
fuse 18, the input of the buffer 20 is fixed to the ground
level, in other words to a low level L through the resistor
21. Therefore, the output level of the buffer 20 is

25 permanently fixed in the low level (L = 0 [V]) after the
fusée 18 is blown.

Stated differently, the integrated circuit 10



according to the enbodi nent has the fuse 18 serving as a breaking el enent

to be irreversibly bl owmn based on. the voltage Vdd applied-to the external
power suppWOOMMGE ternminal 24 as a.particular term nal RGEAPOVSEISar

external 5 terminal). Wien the fuse 18 is blown, the |ogical output of the

| ogi cal output. setting circuit .347Tsld rFeversibly fixed to a prescribed

| ogi cal output, the lowlevel L in this case based on the output |evel of

t he buff eracoprding: fe theremhediment; bpg the sfusp i segvingdasiacuit 10 10 -
havi ng such a_configuration fromthe manufacturer or is factory and a ;
current | PEeakdng 829@%&‘: te bendgreyergibly blown based pRetRerst tine on

Ltore el Foibace” van appLIG o, MBS oxEBrHRT naaR, SRBIZ ABHRE i 4o of 5 35
t he buff 20 .i i call f.i b d hg fi d.l i | t of th
b or b texmindaPRNohe % |phrlesiiaRo e inPlal pdaeitinallorbenfat P O (1P
oy t A ! ! ! ererore,

Lon o8t ckeainidn) | Yl kR SU6L, P £ONIQHLo SR Mokl DA B
side, in @e9bgiehlSoht @"s%‘i%iﬁ?ycﬂﬁéuﬁ 30e Liodvbrbsntly Seflafl- |10

connection with FIG 1, the exanple suitable for the integrated circuit 10.

as an el eajy iaC peb8eF1bEd Adyilcall butfayl Ctheé SleieIevelled, 1RUEhidcdyeesent
invention is not 25 limted to the integrated circuit 10, but may be
appl i ed. t bas2d ehethei adtputc levslcofi thei butifer @®.f or ned by. di screte

parts. naieri _
If the user in the field gets the integrated circuit

10 10 having such a configuration from the manufacturer or

factory and a current is passed across the integrated
clrcuit 10 for the first time on the user side, in other

words once the user uses the circuit, the logical state of a

logic circuit (not shown) connected to.the output side of
16 the buffer 20 is physically fixed based on the fixed logical
output of the buffer 20 forming the logical output setting
circuit 34.
Therefore, in the integrated circuit 10 having such a
configuration, the logic circuit connected to the output
20 side of the buffer 20 cannot be used on the user side, in
other words the secondary use of the circuit is disabled.
In connection with FIG. 1, the example suitable for .
the integrated circuit 10 as an electric/electronic circuit
device 1s described. but the present invention is not
25  limited to the integrated circuit 10, but may be applied to
‘an electric/electronic circuit device formed by discrete

parts.



WO 01/ 16961 PCP/JPQO/ 05835 - 14 1In the description in connection with
FIG 1. the SUR circuit 16 is used to blow the fuse 18. but as in the
confi gur at i(WR0BI6%nel ectric/el ectronic circuit device 10kPCEHRRMSESH FI G 4,
the fuse i8 may be directly blown only with 5 the external DC power supply
(vol tage source) 38. Also as shown Tn¥IG 5, an electric/electronic
circuit device 10B to directly blow the fuse by using an external DC
turrent source thhaydgecusnﬁéreén R@PBGFH&?ni‘\'ﬂ-ﬂh@'lgi-eé{-r itBecBPUR! r oni c
circuit devices 10A and 10B as shown in_10 FIGS. 4 and 5. el ements

cor r espondFHeFHF 9od@ pRednte Biavedhe: £4sei 1Bei PV RS HRWEES FIG 1 are
denoted by th sa reference characters for_ the sake o | mplLi.city and
under st and? .1Watmﬁ'émef’gc??iﬂ'%‘f egtgpp%ﬁi?imé{evﬁag éh in FIG
.5, a current bgos y PL.OVi 1 t ternal supply
I nput ter nfeﬁ%‘img'zf’ ﬁ&’?ﬁe Pﬁﬁs u %qﬂg?gl ng ?%?gc{l:igycﬁ%c?ﬁll ?%‘."XP %gél ces to
be degcrib ] raf e o[l S re di g
e!ene?ts as ﬁ%ggﬂgaﬁéggyﬂgesCTfé&g¥£ﬁi§ﬁlgggﬁegggfﬁé)?ﬁ%@ré@gg %?e denot ed
with the sgfed ol CsCnah it Rl12otdbhik! SErGiRee davaice 10Ber eof s
not provided. FIG 6 shows the configuration of a virtual integrated
circuit 1l0gof@frdtRay blok! thérAisd by lusihg ancertétial IDT idiirrentt egrat ed
circuit 10C, the output of the 25 buffer 20 in the | ogical output setting
circuit 34gdmrde IBP mniaye bsceanplogkdl ONotéi phd¥(n stheonnected - t o one i nput

node of an AND circuit (logical product circuit) 40, and the other
electric/electronic circuit devices 10A and 10B as shown in

10 FIGS. 4 and 5, elements corresponding to those in the
integrated circuit 10 shown in FIG. 1 are denoted by the
same reference characters for the sake of simplicity and
understanding. In the electric/electronic circuit device
10B shown in FIG. 5, a current booster may be provided

156 between the external power supply input terminal 24 and the
fuse 18.

Hereinafter, in circuits or devices to be described
with reference to figures, the same or corresponding
elements as thosé already described with a preceding figure

20 are denoted with the same reference characters and a
detailed description thereof is not provided.

FIG. 6 shows the configuration of a virtual integrated
circuit 10C for use in illustration of the operation.

In this integrated circuit 10C, the output of the

25 buffer 20 in the logical output setting circuit 34 forming
the semiconductor chip 14C is connected to one input node of

an AND circuit (logical product circuit) 40, and the other



WO 01/16961 PCT/JP00105833 15 _ input node of the AND circuit 40 is
connected to the external term nal 44. of a plastic package 12 through a
bondi ng padwédinébbye out put of the AND circuit 40 is conneetrashoiossss

read/ wite enable port RRWas an input for 5 reading/witing"control for a
flash nenory 46 which is an electri-da8 y-witabl e/erasabl e storage devi ce.
The address port, data port and other control ports of the flash nenory 46
are connecisphtvinoddedo€Pthé GIND dilrcullt0a0sEs Néondiddted b @hea DVA (Direct
Menory Access) |1 C 10 through an address bus, a data bus and a control bus
whi ch  ar eexicdrmalowerminal hed \of tau pllastiegpaticaye i Y2 tihrough as shown in

FIG 6, when a logical level (highlevel) His supplied to the read/wite:

enabl e porvorlingpadhd2f | dhie oukpny df, thd AND cimgudtadQrést o/ from t he

flash nenory 46 is enabl ed which is referred to as a witing node).

Meanwhi | e, copnacted tggaceead. te legpble oyt |R/W am @n daputifierf| ash

- mem)% 46 attains a reading mpde to function as a read-onli menory. .
AssunPng tFeading/writing ¢oRigol,Formma Eifsh mempny 46)which 48 8 in a high

-l evel H, one input _pode the, AND _circuit 40 attains a high level H and
t her ef or e &% Nvi?’tgr'g c?rﬁsgﬁg’P ﬁ?%%%ﬁ)ﬁﬁ"é‘tf%o the external

el oot the wit TS RAGEORF nirr."Bath bist YA SR RobeUBRIG RIS

through t hg,oteie/snl e 046 Ao éo%ﬁeé%@d%{ﬁf“& v (@en@#é%ati me, the

external termnal 4 unctions as an external wite/rea ble term nal
Processing Unit) and/or a DMA (Direct Memory Access) IC

10 through an address bus, a data bus and a control bus which
are not shown.

-In the virtual integrated circuit 10C as shown in FIG.
6, when a logical level (high level) H is supplied to the
rﬁadlwrite enable port R/W of the flash memory 46,

16 writing/erasure to/from the flash memory 46 is enabled
(which 1is referred to as a writing mode). Meanwhile, when a
logical level (low level) L 1s supplied, the fiash memory 46
attains a reading mode to function as a read-only memory.

Assuming that the output level of the buffer 20 is

20 virtually in a high level H, one input node of the AND
circuit 40 attains a high 1evei H, and therefore a
read/write command signal R/W supplied. to the external
terminal 44 of the package 12C as 1t is functlons as a
command signal to select the writing mode or the reading

26 mode to the flash memory 46 through the other input node of
the AND circuit 40. At this time, the external terminal 44

functions as an external write/read enable terminal

L oyam |



WO 01/ 16961 PCT/JP0O0/05$35 - 16 (external terminal for reading/witing
control). As described above, when the external DC power supply 38 having
t he vol t agewd@dghe@ér +3 V i s connected between the externalPCFOROSESppl y

i nput termnal 24 and the external 5 ground term:nal 32, both serving as an
external terminal, the fuse 18 is btod# try t he output high voltage of the
SUR circuit 16, and the one input node of the AND circuit 40 connected to
t he out put (ekterfal tternimaiecfoROraadingfreverisigicpntratd.to a | ow | evel L,
so that the read/wite 10 enable port RRWof the flash nenory 46 connected
to the output tasndesdridedt hboreD when uthe fAXxternalxbPg powenesupmati ng
mode. Thereafter, the read/wite command signal RRW. supplied to the
external t&8mhaying/the voldagen¥adr £ 13 V cshiqammectednbatyvearcthe 15 | n the
integrated circuit 10C having such a circuit. configuration, provided that
the out put e3ternpalppewas supplyy input,termingl, 24, and the sxteghatevel H

before_a voltage is applied to.the external power supply_ input.term nal 24
as a Part iTOURA E?F’H"Pét 2 ROkR SeFK n?e%ﬁl/%)ﬂ’ i%eﬂ‘#aﬁﬂ B3kt 20 RWto
b ppl i to th t |t  pal 44§ | Y I b
used (o cottoruspelhifh Mo By FRo-proreha{dildeitale yEiEne B0E . ““Cnce
th t I § i I
nput o migeuy 67 SiEne ghel 1pp88 AR 0F TS ARy BGITT FLEPY
fuse 18 is dyinuatelinfo! G CRitpRit! Bikle 8F the biiEidral200ylsPuUt setting circuit

34 is irreversibly fixed to a lowlevel L, and witing to the flash nenory
46 irreversibly fixed to a low level L, so that the read/write

10 enable port R/W of the flash memory 46 connected to the
output terminal of the AND circuit 40 is fixed to the
reading mode. Thereafter, the read/write command signal R/W
supplied to the external terminal 44 for reading/writing
control is invalidated.

16 In the integrated circuit 10C having such a circuit
configuration, provided that the output of the buffer 20 may

' be virtually pulled to a high level H before a voltage is
applied to the external power supply input terminal 24 as a
particular external terminal, the read/write command signal

20 R/W to be supplied to the external terminal 44 for
reading/writing control can be used to control
reading/writing from/to the flash memory 46. However, once
the external DC power supply 38 is connected to the external
power supply input terminal 24, the fuse 18 is blown by the

25 voltage Vdd. When the fuse 18 is blown, the logical output
of the logical output setting circuit 34 is irreversibly

fixed to a low level L, and writing to the f£flash memory 46



W01/ 16961 PCTJIJPOW5835 - 17 w il never be enabled. The flash nenory 46
may be used only as a read-only.nenory thereafter. Meanwhile, in the
virtual inWOg/A9%6d circuit 10C as shown in FIG 6, oncePCHIPaRsEsSnal DC
power supply 38 is b connected between_the external power supply input
terminal 24 and the external ground ##rTinal 32 of the package 12C
witing will not be enabled to the flash nenory 46, and therefore a

‘speci al whidiinge¥ver ke gnabhed. e, Hdashopepary 46REEPe BFRd BPLYt o t he
user in the initial witing at 10 factory.or the like. Therefore, in the
stage of &S\&f &P é‘?’b}%-%g’@‘oltgﬁﬁeq% a package, an internal pad for.

Lo 0,5 Ao P A s T L
1S i B L B e ¢ 0L

hi gh Pr Qdunbb¥ba YodEird beNEd o i L L dimighagontrol is
execﬁ% ed on %ﬁgb?a%toryéhsi%? igﬁh%he fidrlgawlretzg(ras(‘)??(]f?l g#g?ﬁw%éf an a?;fsserrbl ed,

20 so- cal Iqd anantReNEkedialP ¥rbafe derminldl 32 PF0the! PRckAR 1@, ation of an
integrated circuit. 10D which allows initial witing control even after
packagi ngwiitifsgNgiBD mot dien@habkéedi twltHe) flash meadrodsy ididg control . 25
More specifically, in the integrated circuit. 10D, a sen conductor swtch
52 on a twherefibmeta pepeaialc wriiting i structuneomugddbbepreeiddedadnSER circuit

16 and the fuse 18 in a .
manner invisible to the user in the initial writing at a

10 factory or the like.

Therefore, in the stage of a wafer before assembling
into a package,'an internal pad for probing could be |
provided at the read/write_enable port R[ﬁ.of the flash
memory 46 connected to the output node of the AND circuit 40,

15 and an internal pad could also be provided such that a power
supply is provided only to the flash'memory 46 in order to
perform writing contrqi. However, higher productivity would
be achieved if the initial writing control is executed on
the factory side in the final product state of an assembled,

20 so-called semiconductor package 12.

FIG. 7 shows the configuration of an 1ntégrated
circuit 10D which allows initial writing control even after

_packaging,by using an external terminal 50 for .
reading/writing control. . _

26 : More specifically, in the integrated circuit 10D, a
semiqonductor switch 52 on a two-contact-per-qircuit basis

is provided between the SUR circuit 16 and the fuse 18 in a




W 01/16961 PCT/JPOQO 05835 - 18 - sem conductor chip 14D, a conmon cont act
52a connected with a noving contact is connected to the fuse 18, one fixed
cont act 52W@81/$8inected to the output of the SUR circui t PEEIPOAASE3S he ot her
fixed contact 52c is connected to a pad 22 5 connected to the external

power supply input ternminal 24. Furthtdre, a swi tching control termna
52d to switch the comon contact 52a of the switch 52 is connected to a
pad 54 sefemigendncten fhdpnktD: & AOoMEMOD; gpntaghi fdRveemnegfabwithl .  and
the pad 54 and the external termnal 50 for initial 10 readi ng/witing

control of 2tMRViRG |ICaRracspls  conRprked &0 fhe fpFe LBna?R T that a

[1-d ' 6 .havi ' I 10 ' d
pul | doun CeRL oA ko S5l S S5t 5 b S SRR °0,
f th ' h d d_54 . d. [ j th
of the S a8 ikl 8800400 SHOUeoleb S o 4 AL 310 11
Lo ] SembB6ud Ve GOPLAEL R gl Liplh coBbRRaT LY e
L, the COPHPERSASAL! &53w1ebA1Ad Cditi?d ¢arhanh1535a0k tHRh wpput side

of the SURcircuit 16 are connected. In the integrated circuit 10D havi ng

such a cogbimgol atdrtiacti$2dl bf Bife daAAdNN &2 e e@ohAettedefd £ palde 54
packagi ng of the IC chip 14D, the pads 22, 30, 42 and 54 each serving as

an int er nabeteimg ned amainiternakdtémminal foxl raadingy/wnitimg caitreld ,t he
packaging of the I1C chip 14D, the termnals 24, 32, 44 and 50 each serving
as an ext eapd| the pad 54 apdnthe exkarnal temminagl &P fonglnitial
10 reading/writing control of the package 12D are connected by
wire bonding. Note that a pull-down resistor 56 having a
resistance value of 100 kQ is connected between the common
connection node of the switching control terminal 524 of the
switch 52 and the pad 54 and ground.
16 - Herein, regarding the switch 52, when a high level H
is applied to the switching control terminal 52d, the common
contact 52a and the fixed contact 52c are connected., while
when the switching control terminal 524 is in a low level L,
the common contact 52a and the fixed contact 52b on the
20 output side of the SUR circuit 16 are connected.
In.the integrated circuit 10D having sucﬁ a
configuration, as will be described in detail, before the
packaging of the IC chip 14D, the pads 22, 30, 42 and 54
each serving as an internal terminai can be used for initial
25 writing, and after the packaging of the IC chip 14D, the
terminals 24, 32, 44 and 50 each serving as an external

terminal can be used for initial writing.



WD 01/16961 PCT/JPOQ' 85835 - 19 More specifically, at the time of-initial
~witing at a factory or the like, while a high level His applied to the
external tewoionaéssb0 for initial reading/witing control, rewyprewssssnal DC

power supply Vdd of 3 Vis applied to the $ external power supply input
term nal 24. Thus, the conmon contatt 18273 of the switch 52 is inmediately
connected to the side of the fixed contact 52c which'is not on the output
-side of the SUR More specificahiyf ust s itdmer ofi iniitinl weltdngertsappl y
voltage 10 Vdd of +3V through the external power supply input term nal

24, the pa&agporvicox Hehes\liikeh whilatathigh leved Ht §8 applied tos thpassed

through the fuse 18 is produced by . dividing the power supply voltage Vdd
by the resPE8FRAL \Earmingl,50; fiar, ir1tia) reagingdweifing \@entroly g/ 100 Q

30mA. The polysilico 15 pattern the fuse 18 is, ngt. blown by.the
current of B‘gﬁ’,‘ailﬂﬁﬁc’%'eﬂril)gﬁﬁpéﬁ ?é%rﬁf 353( ﬁ‘ﬁaf‘ﬂ’i%e uER will not be

di scongect e hi I 0 € .nQ supyl | tage Vdd i s input
to thgg]i np§gt§?gﬁ}%‘{h€%}$§¥§ #ihg{ %Wé’?'s?@%‘*ﬂo g‘eo P huffer 20
in the AND Lredll t IS '.lpdn? {

read/ wri tec‘e’ﬁgﬁﬁé %%Hr'to / agggufggsl (r?g W P%é@%%*t%?ﬁé’?%%ttopgﬁ? for the
f1ash menDgyadbot S Rikiedd cbhthct "ezc lviiith 2k Aof 063 | RwW
supplied to the external termnal 44 for reading/witing control as it is.
If for 25 giagpde tHe sureapduttopel R Wattains a high_level H a

The fuse 18 is provided with a power supply voltage

10 vdd of +3V through the external power supply input terminal

24, the pad 22 and the switch 52. At this time, the current

passed through the fuse 18 is produced by dividing the power
supply voltage Vdd by the resistance value R of the resistor
21, in othef words, 3 V / 100 @ = 30mA. The polysilicon

15 pattern of the fuse 18 is not blown by the current of 30ma,

but is blown by 120mA, so that the fuse 18 will not be

disconnected and the high level H of the power supply
voltage Vad is input to the input of the buffer 20.
Thus, the output side node of the buffer 20 in the AND
20 circuit 40 is pulled to a high level H, so that the
read/write enable port R/W as a reading/writing control
input port for the flash memory 46 is supplied with the
level of a command signal R/W supplied to the external
terminal 44 for reading/writing control as it is. If for
25 example the command signal R/W attains a high level H, a
writing processing can be performed to the flash memory 46.

- Note that the external terminal 50 for initial

~ wam!



witing processing can be perforned. to the flash nenory 46. Note that the
external termnal 50 for initial wO 01/16961 PCT/JP0O0O/ 05835 - 20

readi ng/ wiwownéentrol is an external term nal of the pagsapeoossds as is
the case with the integrated circuit 10D, but only the pad 54-on the IC
chip 14 may be provided, wthout previ2®i mg the external termnal 50 for
initial 5 reading/witing control outside the package 12D, as a so- called
bondi ng opireadindfweitEsddontired £xt &k néktéxiall termin8lf 0f tkedi ng/ writing
control may be conpletely invisible fromthe user. In this case, since the
pad 54 fungpackageat2Daas iix dheakaserwithl therintegraziedr eddcult WOl ng
control, 10 initial witing at a factory or the |Iike can be perfornmed by
pr obi ng t o bufte opdlsthe pa® 5422n theakd ehip |4k anayeter pravdidediter the step
of wafer test to the IC chip 14. FIG 8 shows the circuit configuration of
a speci f i c vithonb| previding dljet epteynalqtempinak, 50 fegsinitinli pl exer 15

configuration includi ng?transm' ssion gat es 61 and 62 each fornmed by a CMOS
(PMOS 2 NvEBSpdingAwriting fantrodaPrtaide, the PAGkAAS dAPan@SaR FAverter 63.

e el Yol 81 PAE T oA e BRABHED et L0, 2%
15" St g BB af BB Y R KRR sRSe M EiERR L 0T 01
5 oact " 8 e L ROAERR! il ST e BB bibMndO e du X0
C. More spgs finterhdl terminal for initial reading/writing control,
10 initial writing at a factory or the like can be performed by
probing to the pads 54, 42, 22, 30 and the like before and
after the step of wafer test to the IC chip 14.
FIG. 8 shows the circult configuration of a specific
example of the switch 52. The switch 52 has a multiplexer
15 configuration including transﬁission gates 61 and 62 each
formed by a CMOS (PMOS + NMOS) transistor with small power
consumption and an inverter 63.
FIG. 9 shows a truth table 64 representing the
operation of the switch 52 shown in FIG. 8. The table shows
20 the logical relation of inputs A and B and an output C
relative to a control input D where a high level H or low
level L control input to be applied to the switching control
terminal 524 is D, the input to the fixed contact 52c is a,
the inmput to the fixed contact 52b is B and the output
25 appearing at the common contact 52a is C. More specifically, -
when the control input D is in a high level H, the input A

is the output C, while when the control input D is in a low



when the control input Dis in a high level H the input A is the output

C, while when the control input Dis in a low W 01/16961 pCrUPOCO 05W 21
level L, theobiaeét B is the output. C The integrated cirpaisipoddgsgravi ng
such.a configuration may be incorporated into a cartridge for exanple in a
portabl e gane machi ne enploying a cart2l dge type storage 5 device. In this
case, if a flash nenory is used as a. nenory for storing software in the
~cartridge, lével agnthet iaput B id [taehowepatyccan be protected from bei ng .
rewitten for secondary use on the user side.. Note that in the cartridge
type storage deTheecintbgrited lcinemity 10D haeithg aidolr a canfigifatidd ( Read
Only Menory) because software nmay be subjected to witing just before the .
shi prent degaerhd dgcopparated dion@ cartridge fom exampdeofincartri dges
witten with particular software can be mnimzed and hence the sales

ef fi ci encyPIEhALLS gpmpr BIChineg employing 3hedxtridoe JivPeggstarage of an

I ntegrated, circuit 108 accordi ng t o_anaot her enbaodi nent of the present

i nvenPi on. 98Wee-nt IR HAAR) qaseryif 3oBlash yusmany, 1sypsed, s (aReMAEToci at ed
ith the ipt ted ci it 10D h Ln Fl 7, | th ds th

i sadvant AR BrrisRoEtvere I8 He F8PERLMIen he, Ronteed B8 B8 cppl i od (o

the SR C#iuagégx' &@lﬁ?gggf:%ﬂv\gbé }ﬁ:@%e@%ﬁt £r8h ﬁ%ﬁxag*] ; Swtadkefl gLfcult. 10D

after the POWEr 1S con y consuneg in the SUR
circuit 16 %Vd%;?pﬁﬁéféﬁaiﬁéﬁ de1€ s2AROJINBYY thaddigSERS dd¥iggRdvant age
associ at edewith t he use of theu 25 isnt egrated ci rcu?’tﬁ 1§D‘If.or equi prrent

driven by gygealsteihge device, the flash memory is used rather than a
10 ROM (Read Only Memory) because software may be subjected to
wrlting just before the shipment depending upon the demand,
so that the stock of cartridges written with particular
software cﬁn be minimized and hence the sales efficiency may
be improved.

15 - PIG. 10 shows the configuration of an integrated
circuit 10E according to another embodiment of the present
invention. The integrated circuit 10E solves the
disadvantage associated with the integrated circuit 10D as
shown in FIG. 7, in other words the disadvantage that a -

20 power supply voltage Vﬂd'continues.to be applied to the SUR
gircuit 16 during the on state of the integratéd circuit 10D
after the fuse 18 is blown, and power is constantly consumed
in the SUR circuit 16. More specifically, the embodiment
addresses the disadvantage assoclated with the use of the

25 integrated circuit 10D for equipment driven by a battery -
such as mobile equipment, i.e., the disadvantage that the

use of the battery reduces the operation period.



such as nobile equipnment, i.e., the disadvantage that the use.of the
battery reduces the operation period. EIm WD 01/16961 PCT/JPOOL05835 -22
The i nt egr s#@omgoeicuit 10E as shown in FIG 10 is a circBRCT/JPa0/0S838r at e t he
SUR circuit 16 only for a prescribed time period-after an external DC
power supply 38 (power supply Vdd) +s22urned on through an external power
supply 5 input termnal 24 provided at a package 12E, and is given as an
éxanpl e i n whi clThehdnpegrated nsilrpiitorlOEs agsasbawnnin HEIGSUR disrauit 16 in
normal use. More specifically, in the integrated circuit 108, a

sem conducebrowif ttoh operatei bhe t SER wimeudty 36t ordY a£0¥ e preparibedn 52
descri bed above is provided between a pad 22 and the SUR circuit 16, while
a power - ont}me exdiod: gfterpar extexnal DG PoWsTs EERPLY 38 i RAWATHg cont r ol
signal Pr to a smﬁtching control termnal 66d.is giovided bet ween. the

swi t chi ng S8PR4%HVAd), dsnipraed o threudh ap,efseIRal PR SURPLY  The POR
[ it 68 d th i 66 _f [ it [ it.
Fi Gl : lhmaé‘us ?&a&% Qe_xagg%&%? 4R maskasp dr- 8@@5'%#‘%%@%2
su % | | u
SUBB| z [ npt‘]‘ﬁg%é?\é%qheal %hgﬁaﬁdgsﬁ%elgfégm%%gatﬁgpﬁyggt%%&iﬁ{ arﬂbeagaci tor 72
such as ansﬁﬁtéifEﬂﬂﬁ/%?agh?ﬁgfﬂafl rolytic capacitor. It takes a
0 e

prescribed tinme period ermned by a time constant (which can be _
det ermned by thgnerRpeiciaiedl iy 0f1d Rthe Aptegrated 2¢1f@i1€MoR,NRUL NOde in

a Schmtt trigger type buffer to reach an

semiconductor switch 66 having the same structure as the

10 switch 52 described above is provided between a pad 22 and
the SUR circuit 16, while a power-on reset circuit (POR
circuit) 68 to supply a switching control signal Pr to a
switching control terminal 664 is provided between the
switching control terminal 66d of the switch 66 and the pad

15 22. The POR circuilt 68 and the switch 66 form a power
consumption limiting circuit.

FIG. 11 shows a specific example of the POR cilrcuit 68.

When a power supply voltage Vdd is applied to the pad 22
through an external power supply input terminal 24, charges

20 are gradually stored in a capacitor 72 such as an externally
attached electrolytic capacitor. It takes a préscribed time
period determined by a time constant (which can be
determined by the capacitance C of the capacitor 72) for an
input node in a Schmitt trigger typé buffer 73 to reach an

256 intermediate voltage {Vd@d x R2 / (Rl + R1)) defined by the
ratio of the resistance values Rl and R2 of resistors 70 and

71, respectively.



25 internediate voltage (Vdd x R / (R + Rl)) defined by the ratio of the
resi stance values Rl and R2 of resistors 70 and 71, respectively. WO

01/ 16961 P®ONJIAEY 05839 23 The Schmitt trigger type [Porimeeonssscan
prevent the switch 66 frontchatterln% In this case, -as shown in the
timng chart in FIG 12, generated™a®3tfie switching control terninal 66d
of the 5 switch 66 is a switching control signal Pr, i.e., a power-on

reset signal wh¥he Schmiditt $riggaratypey bufifar 73t can prgwentcthe H at the
time point ti after a.prescribed tine period (also referred to as

' pover - on $Edeh 66 FERM chattegdpgme tine.point tO at mhich t he power

supply vdd is a ed to 10 the external_ power suppl n ut_termnal 24. .
Here, regardi nggghth%%qaa? 685 §HPYR LR rté'g’c!‘PFp FRG+ d®+Td after
t he power su dd, i u d.qn. the 0 n.cont 6 nd the fixed
cont act Géﬁm%&3¥8§e550 ds“§3cpﬂggs BEFR 32%3HPP§ %g? gl at a | ow

| evel gL, nl t ,Lchi t @| al P at gh | eve
H, the c\oﬁrytimn cgﬁtl\i]a%th éégt%\sﬂi% ,Fgﬁ%g@{‘oé eaT ?)%éd cénfa%fi’%xa P’n t he

- 9round POlRRdAby by e lwnddh trARsiBECREGH 4! 1ok GUve1 B5ko Ronidare peri od

unti | the sconnect e I's set to time perio er
than the pRWRA-ANat oafd tisld O1he. t30afted o Prekesdved time ﬁ&ﬂsasconnect ed
during this power-on reset period Td, and after the power-on reset period
Td, in ot Halseordferréd ajo aTsh(!pW&oﬂrrdSiﬁEtpet:ﬂodaocwmfﬂomtﬂﬁa I nput node
of the SUR .circuit 16 is grounded through the switch 66. As a result,

time point t0 at which the power supply Vdd is applied to

10 the external power supply input terminal 24.

Here, regarding the switch 66, during the prescribed
time period Td after the power supply Vdd is turned on, the
common contact 66a and the fixed contact 66b are connected
by the switching control signal Pr at a low level L, while

15 when the switching control signal Pr attains a high level H,
the common contact 66a is switched to the fixed contact 66c
in the ground potential level.

In the integrated circuit 10E, the time period until

the fuse 18 is disconnected is set to a time period shorter
20 than the power-on reset périod-Td, so that the fuse 18 can.
be disconnected during this power-on reset period Td, and
after the power-on reset period Td, in other words, after
the power-on reset is cancelled, the input node of the SUR
circuit 16 is grounded through the switch 66. As a result,
25 after the power-on reset Td is cancelled, the power
consumption by the SUR circuit 16 can be stopped.

In the event that the fuse 18 should not be

P——



25 after the power-on reset Td is cancelled, the power consunption by the
SUR circuit 16.can be stopped. 1In the event that the fuse 18 shoul d not. be
n(r)mE WO Gilo @81 PCr/JP00105835 24 di sconnected by curPEHIPogRsss®d in t he
first power-on reset period Td, the fuse 18 w |l . :be highly probably

di sconnected by current passed for Th8second or third tine. In such a
case, after each power-on reset period Td el apses, the power 5 consunption
i‘'n the SURdtsconndécte@ by thrremt rpassspbrin ithe f£dxstbpowenypedeseitG 13
shows the configuration of another POR circuit 68A. The POR circuit 68A
uses a preperied\kd.cdbe: £nsgcl willhde highdiy probgbly| disgonnectedter t he
power supply is 10 turned on, the counter 76 counts a preset nunber of

cl ock pul BEsCREFRNMGRa$SE] £O0F| BR& IRSANGQF thdrd gimen e Ingduehaes a
i t chi trol _si | Pr which ri t ' | | H f | | |
T see P cSaes; asiar’ saRn PrYEF roB ESRE RaTdRY TR PEEPSAS R BRET e o

cl ock generator 78 unlike. th 5 POR circuit in the, for f, the anal og
circuit asCoRBHmRtieH ﬁncx%hfi.guéb‘i\gs%?ftt#ej jtnl‘ ?f‘g‘et §° pera %%%@'%R circuit
16 can beo c%aégzpée@asured based on the clock pulses, or the capacitor
C, i.e., alarge size, external attachnent part such as an electrolytic

capaci tor can beppgly 3y aBRYStie Lo gusdttide ofl BREtAL: Mk W10, Lhe
swi tching contro signal Pr which is a power-on reset signal fromthe POR
circuit 68¢gA.6%he"PPROEIFCUEEIGAA iuNeE al preBetShbveidduliter 76 in
the form of a digital circuit. After the power supply is
10 turned on, the counter 76 counts a preset number of clock
pulses generated by a clock generator 78, and then generates
a switching control signal Pr which rises to a high level H
from a low level L (see FIG. 12). The POR circuit 68A as
shown in FIG. 13 requires the clock generator 78 unlike the
16 POR circuit 68 in the form of the analog circuit as shown in
FIG. 11. However, the time to operate the SUR circuit 16
can be accurately measured based on the clock pulses, or the
capacitor C, 1.e., a large size, external attachment part
such as an electrolytic capacitor can be advantageously
20 omitted.

In place of the switch 66, the switching éontrol
signal Pr which is a power-on reset signal from the POR
circuit 68 or 68A may be directly input to the SUR circuit
16 in order to stop the operation (stop the power

25 consumption) in the internal circuit of the SUR circuit 16.

FIG. 14 shows an example of a circuit whose power |

consumption is further reduced. In the integrated circuit



16 in order to stop the operation (stop the power 25 consunption) in the
internal circuit of the SUR circuit 16. FIG 14 shows an exanple of a
circuit whoseopuws&r consunption is further reduced. |n tper/drev/esssst ed
circuit WD 01/16961 PCT/JPOO 0583s 25 | OF as shown in FIG 14, an
inverter 80.forming a feedback |oop~i2Bconnected between the comon
connection node of the fuse |8 and the buffer 20 in the I1C chip 14F stored
in a packiGR apmshown dneFIG: t T4 mp deverser: 80 nformirgsh Feedback switch
66. During the period after the power supply Vdd is turned on and before
the fuse 1309R ég eFﬁdebﬂkﬂeéﬂuﬂQ@yGOWﬂenl§°§%@@$4Q21QQ§9tﬁ§ theput node

of the SUR CIrCUIt 16 h&gfgh the fixed contact 66b and the conmon contact
66a, and SU§f I?Qa(}”c FhendCr ghip 1 kK rﬁﬂ‘ﬁ%iﬁw 10 circuit

ligrdlz\het” nebt fuse&é@ '%Pbkfﬁs syd e “onen, Copalian, déd R, £0 Itlo 3: Pﬁiv'
|ﬁz:rter 8% qgchitga%ﬁm s iF’l%m ae g%t#t%gg;41 %?n@ﬁiyﬁ;ﬂ# Veusg 01'E °
the feedb él?l%ns‘&nhcbﬁﬁofé‘etﬁé"" 48 iEdb% t%ﬂ&‘g Ound bl own,

t he i nput node of the SUR circurt 16 1s fiXxed through

t he commonyg® i Guppidednto! fife friputdnoaat aft:ﬁéosunsuﬁaﬁw e SUR circuit
16 is pernanently 20 stopped, and there will be no power consunption in the
SUR ci r cuthirchigh Hhes £ikba coveadic66d0 anddthéecaihdir ooptaetr §6a, as a power
consunption limting circuit to detect the blow ng of the fuse. 18 for
reduci ng oandla high vojtage po\wepplied to the fuse 18 from the SUR

10 circuit 16.
When the fuse 18 is blown, the input node of the

buffer 20, in other words, the input node of the inverter 80
has its level changed to a low level L by the function of
the resistor 21, while the output level of the inverter 80

15 transits from a low level L to a high level H. The use of
the feedback loop switches the switch 66 and after the fuse
18 is blown, the input node of the SUR ciﬁcuit 16 is fixed
to the ground level through the common contact 66a and the
fixed contact 66c, so that the SUR circuit 16 is permanently

20 stopped, and there will be no power consumption in the SUR
circuit 16. Thus, the inverter 80 and the switéh 66 serve
as a power consumption limit;ng clrcuit to detect the
blowing of the fuse 18 for reducing or eliminating the power
consumption by the SUR circuit 16.

25 Note however that in the integrated circuit 10F as
"shown in FIG. 14, when the power supply Vdd is turned on,

the SUR circuit 16 with relatively large power consumption

nam



consunption by the SUR circuit 16. 25 Note however that in the integrated
circuit 10F as shown in FIG 14, when the power supply Vdd is turned on,

t he SUR C|nnuoum&ﬁ\mtk1relatlvely | ar ge power consunpt i ORCYEPHLBSI61
PCT/ JPOO (6835 - 26 operates before the fuse 18 is blown. In fact, the
fuse 18 does not have to be bl own by— 28 ngl e passage of current,'and may be
bl owmn by current passed for the second tine. or later. FIG 15 shows a 5
circuit sabpefatier)belforeothe tfuse I8otls bldownwit .the operation tine of the
SUR circuit 16 with relatively |large power consufiption and to permanently
prevent the powdin fagppl phe/diuge Aid deesgnotphavedte de MELABORbYI rcuit 16
once the fuse 18 is blown. 10 The integrated circuit 110G as shown in FIG
15 |ncIudetnslﬁaEﬂﬂiaspreﬁl@“QEPQﬁujﬂﬂ@emﬁﬁtEng%@GDéPY(ﬁH#rQHGE shown in
"FIG 10 and the i nverter 80 shown in FI G An OR circuit 82 using the
out put of PREsebfan the gegand kime,or &Gitﬁﬁ't CFI‘?E'helq FROMEeR 80 as two

RS Pndeladd LR 45 SNATER,' BRESPSVLIATY O 02 Lo el
pover_suppPReRLes tilien 86 sﬂét%w%fg*ﬁﬁéei r B, S LS | nou
T nohe oo Klnp b 5 Y5rlaont i pLbEt S ey O, (1°
Itgtee;’rogt gh&ﬁﬂbiy Gfaa £20f bEEng Fappried ‘ol enePSUR! 8réuit Iﬁ lohde0 the
the fuse 18 is blown.
10 The integrated circuit 10G as shown in FIG. 15
includes the POR circult 68 and the integrated circuit 10E
shown in FIG. 10 and the inverter 80 shown in FIG. 14. Amn
OR circuit 82 using the output of the POR circult 68 and the
output of the inverter 80 as two inputs and having an output
15 connected to the switching control terminal 664 of the
switch 66 is inserted.
In the integrated circuit 10G, during the power-on
reset period Td, i.e., a prescribed time period when the
power supply Vdd is turned on through the external pbwer
20 supply input terminal 24 provided at the package 12G, the
fixed contact 66b of the switch 66 and the common contact
66a are connected under the control of the POR circuit 68,
and the SUR circuit 16 operates similarly to the integrated
circuit 10E as shown in FIG. 10 to supply fusing current to
26 the fuse 18.

Once the fuse 18 is blown, the common contact 66a of

the switch 66 is connected to the fixed contact 66c in the



circuit 10B as shown in FIG 10 to supply fusing current to 25 the fuse
18. Once the fuse 18 is blown, the common contact 66a of the switch 66 is
connect ed twobiiedyi Xed contact 66¢ in the WO 01116961 PGIpSRipolbsasss> _27_
ground |l evel by the high |evel H output of the inverter 80 formng. the
feedback | oop right after the power—-s@Fp+y Vdd is turned on, so that the
SUR circuit 16 is prevented from being supplied with current. Thus, by the
i Nt egr at egrouvndr Levél K3 the aighnlevel|If ovtput bE pRYCineertes¥O ON can be
reduced and the initial current passage period for the fuse 18 can be
fixed. |t forming the ufatsitatkodobparigitt gfteaethel poweri suppky V& |imted
to the above-descri bed enbodi nents, but various 10 fornms nmay be enpl oyed
wi t hout ddgaturngdfemmsachdhalr theaS§UR etxpuitoflér he brevemted £oom in t he
foregoi ng, according to the present invention, when volta is applied or
current i ?eéespsuezﬁqﬂ withaeursentr (TOOF.nRY Ehe'a*m@@ﬁﬁﬁ%c/ el ectronic
circuit 15 device, the |ogical output_ of the |ogical output setting

circ®t i SIEEPEteIE a8 sé‘gf"'t PaPﬁgesHi Hde afoRSERRELON AADy ef ore, the

electric/electronic ci it . deyiLce can b used wth. i pple.structure to
physi cal | 3’%?789855?& Hﬂ}‘ii%g\’einﬁ'ﬁiﬁieﬁ?’weﬁlpgﬁsf‘gﬁi Beﬁi%%ﬁ%- om bei ng
convertedF%?% ZQ é§ﬁt gﬁxghpn1being altered or subjected to secondary use.
Herein, i e particular termnal is a power supply input. termnal for

exanpl e, and 1 hey USGiuléSbe bhadfsfosd tHEE theChfesén!Hivéitidnyace for

exanpl e included in the
not limited to the above-described embodiments, but various

10 forms may be employed without departing from the sprit and
scope of the invention.
As in the foregoing, according to the present
invention, when voltage is applied or current is supplied to
a particular terminal of an electric/electronic circuit
15  device, the logical output of the logical output setting
circuit is irreversibly set to a prescribed logical output.
Therefore, the electric/electronic circuit device can be
used with a simple structure to physically prevent hardware
in electric/electronic products from being converted and
20 software from being altered or subjected to secondary use.
Herein, if the patticular terminal is a p&wer supply
input terminal for example, and the user uses it once in the
field, a storage device for example included in the
electric/electronic circuit device cannot be subjected to
25 secondary use in the field.
More specifically, in a manufacturer which produces

products having a storage device incorporating the

C HAm



el ectric/electronic circuit device cannot be subjected to 25 secondary use
inthe field. Mire specifically, in a manufacturer which produces products
having a st@pagkesdEVi ce incorporating the 1Al | WO 01/ 164 /pbohissdeCO0 OS835
_28 electric/electronic circuit device according to present 1nvention as
LSl devices, programinstallation, chigg shiprment tests, operation tests
for the products or the like can be perforned to a storage device such as

flash ”E”Dre\ieb'%ric?’gﬁeéﬁ:ormb 'a_l..-eaia é&@f&é"a&.é&:ﬁ%@o‘t@ Besént he present
i nventi on. Meanwh presumably unl awful acts such as conversion of

har dwar e sugireatibd! asal.$E @iviessof ppediam’ tnstdAdon) 3hgpor age devi ce,
and secondary use thereof on the wuser side after the shipnent into the
mar ket can shdpkiénghyeste) |opevationt edstéceor dilng groduetspoesthé likenti on,
such a mechani sm can be incorporated into an electric/electronic circuit
devi ce. WOcal/ b&dperPCrméd R0Oa3s580Tage @ovidte\suich as flash memory in
FTEPTI1 212212221232 12230 011111 S 1. An electric/electronic circuit device,
conpr i i ng:theg L§3r bycusimg tspecinl( 21y aceerding |teyithel present setting
circuit (34) connected to said particular termnal to set a |ogical

out put, thdOVEHtdap-oMeanvhiies preswally Wnkawialsacts Backiakuit being

irreverS|bu¥ fixed to g rescri bed | ogi ca
onversion o ﬁgrdware such as LSI, alteration of software

stored in a storage device, and secondary use thereof on the
user side after the shipment into the market can be

10 physically prevented. According to the present invention,
such a mechanism can be incorporated into an

electric/electronic circuit device.



out put when a voltage (.Vvdd) is applied to said particular 10 termnal. 2.
The el ectric/electronic circuit device according to claiml, wherein said
| ogi cal outwobiseélti ng circuit includes a 15 breaki ng el ereroridsss

i rreversi bly disconnected based on the voltage applied to said particul ar
terminal. 3. The electric/electronic &xcuit deV|02‘5666Tdrng—~fe—eLaLn12

further conprising a boosting circuit (16) 20 prOV| sald
particular term nal and said breaki GGAIMS enent . m tronic:
circuit device according to claim3, further conpr|5| reset

circuit (68) 25 to set said boosting circuit to an operation state for a
prescribed tine period after a voltage is applied to said particular

termnal . PlIE W 0Bm cdectpie/elogtrands sdrcuit| Aevice, |GompEisAngE| |||

* CL S 5. The electrj c/electronlc C it device according to claim3,
wherein. said bPeBRF g%%hnéEFEd by the output of 5 said

and <814 boost %g*%‘#%%ff tv%ééﬁﬁisﬂaa%cﬁ% 13T °saﬁgﬁ$$f¢‘40ﬁr |b.t i 53'
boost | ng. A, PREHbHIACHERAGR, Eb JOEH D %ﬂ‘i{’ B8t onnect | on o eai d

br eaki ng the logical output of said logical output setting

¢ircuit being irreversibly fixad to a prescribed logical
output when a voltage (Vdd) is applied to saild particular

10 terminal.

2. The electric/electronic circult device according
to claim 1, wherein
sald logical output setting circuit includes a
15 breaking element (18) irreversibly disconnected based on the

voltage applied to said particular terminal.

3. The electric/electronic circuit device according
" to claim 2, further comprising a boosting circuit (16)
20 provided between said particular terminal and said breaking

element.

4. The electric/electronic circuit device according
to claim 3, further comprising a power-on reset circuit (68)
26 to set said boosting circuit to an operation state for a
prescribed time period after a voltage is applied to said

particular terminal.



el ement. 6. The electric/electronic circuit device according to claimS3,
further conprising a power-on reset circuit (68) 15 to set said boosting
circuit intwoswiegktr ati on state for a prescribed tine per iver/mwhissesa
voltage is applied to said particular termnal, said breaking el enent

bei ng di sconnected by the output of “s&dboosti ' |lmﬁuﬂ“ﬂ t he
operation state by said 20 power-on reset ci rcuirﬁ“muﬁ“ i B circuit
bei ng connected with a power consunption limting*citcdit®(88),"(66) to
reduce or elimnate the power consunption by said boosting circuit in
response to det e¥ti Sheorleqperigilnntaonisncircudt ddenice angorddngl enent . 7.
The electric/e#e troni¢c circuit device according WO 01/16961 PCT/ JPOQ 05835
311 I11111FP ¢ P FPErein 111111 * CL MS * to any one of clains 2 to

6, wherein said el riclelectronic cjrcuit device_ s formed by an

i ntegrated ci rcuﬁ?ieftﬂf)e,aé‘iﬂg gé{?’ﬂeﬁ eia&i#gsc&n@ﬁ&%?di gyfﬁ‘i‘wwta"?i li con

5 intgycon i Paid £l P ) : Tﬂ; ctric/lelectropic circuit device
accordi ng Eﬁaaﬁé}, onesg C gﬁ%g:&ﬁg : \/Tﬁ{elité‘lgr? lg' i?p_B%f?fcﬁT aﬁai_t rmnal E[s
a power su yiéﬁigg.&¥h?ggihn or e. electric/electronic circui
devi ce. 9.BAn electricle ectron!g circuit device, conprising: a |ogical
output setting csdidHoostihghayresie 19 Udmtlected with a power

consumption limiting circuit (80), (66) to reduce or

eliminate the power consumption by said boosting circuit in
10 response to detection of the disconnection of said breaking

element.

6. The electric/electronic circuit device adcording
to claim 3, further comprising a power-on reset circuit (68)
16 to set said boosting circuit into an operation state for a
prescribed time period after a voltage is applied to said
particular terminal,.
said breaking element being disconnected by the output
of said boosting circuit set to the operation state by said
20 power-on reset circuit,
said boosting circuit being connected with a power
consumption limiting circuit (80), (66) to reduce or
eliminate the power consumption by said boosting circuit in
response to detection of the disconhection of said breaking

25 element.

7. The electric/electronic circuit device according



output irreversibly fixed to a prescribed | ogical output 15 when a voltage
(vdd) is applied to a particular external termnal (24), and an

el ectrical IwWomnAeelbl e and erasabl e storage device (46) cPCTERINES3S 0 t he
out put side of the logical output setting circuit. 20 10. The
electric/electronic circuit device atc8tdrng E”"l"ﬁ"lﬂ'ﬂ in an
external termnal (44) for reading/witing con uuupﬁﬂﬂg to the

r eadi ng/ wr itoi ABY cene rafi aladms aftef d whezednor aje fevice® &nd*

readi ng/witing fronlto said storage device can_be controlled by using

sai d external tefatthalectrin/eleqirenio sireult deyice 15 formed by vi 1| ||
to said pam tetperated Sleplr Hho ol T S 0 T/ ol ectroni o o rouit
dovi oo 000" 0 ol Wyt el 4" AABbdl BRIttt (50 for,
of saigl sgﬂigggo#gégﬁg? §ggtéfﬁld(£§;éwl ting fronmto said storage device

can be 10 controlle st ng sal nternal termnal for reading/witing
control before a voltage is applied to said particular external term nal
12. The electric/electronic circuit device according

8. The electric/electronic circuit device according

to any one of claims 1 to 7, wherein
said particuiar terminal is a power supply input

10 terminal (24) for the electric/electronic circuit device.

9. An electric/electronic circuilt device, comprising:
a logical output setting circuit (34) having a logical
output irreversibly fixed to a prescribed logical output
15 when a voltage (Vdd) is applied to a particular external
terminal (24), and

an electrically writable and erasable storage device

(46) connected to the output side of the logical output

setting circuit.

20 .
10. The electric/electronic circuit device according
to claim 9, wherein - _
an external terminal (44) for reading/writing control
is connected to the reading/writing control input of said
25 storage device, and

reading/writing from/to said storage device can be

controlled by using said external terminal for

© R



15 to any one of clai e| n when a vol tage is actually applied
to said particular ﬁl!ﬂ Iuﬂ"m , said storage device can be used only
as a read wohylmm) ed prescribed | ogi caPCOAUPQ®s83sSof said
| ogi cal output setting circuit (34). 20 13. The electric/electronic circuit
devi ce according to any one of cl ai Ms38 To 12, wherein said | ogical output
setting circuit includes a breaking el enent (18) I rreversi bly di sconnected
based. on zeadbtngbititinggohtedltbetonel qoairqllt@aeameapnlhed temaldal . 14.
The electric/electronic circuit device according 11111111111111121121111111 |
11111 Wo01pagbticulay exypernalpterminad 05835 33 to claim 13, further
conprising a boosting circuit (16) provided between said particul ar
external term nal and said breaking element. 5 15. The electric/electronic

circuit device to C rther c i Ssing a on reset

ciroult “(68) 1 ofbe: e masteldialertionle PErat e EleR AachRATan o,

prescrgd bed,ti a voltage is applied to said particular

exter ndal g?nfnﬁﬁﬁ iﬂ%é%e el ectric/electronic circuit device according
to claim 14, whege t%?d;:]b F out put of
sai d boosting ci rcuﬂ? en t& %'?'t aged ;Ep?p & BWE#% ;t)%or%t{i?u

external tggNbARhectdld to the reading/writing control input of said

storage device, and
reading/writing from/to sald storage device can be
10 controlled by using said internal terminal for
reading/writing control before a voltage is applied to said

particular external terminal.

"12. The electric/electronic circuit device according
16 to any one of claims 9 to 11.lwherein-
when a voltage is actually applied to sald particular
external terminal, said storage device can be used only as a
read only memory based on a fixed prescribed@ logical output
of said logical output setting circuit (34).
20
13. The electric/electronic circuit deviee according
to any one of claims 9 to 12, wherein
said logical output setting circuit includes a
breaking element (18) irreversibly disconnected based on a

25 voltage applied to said particular external terminal.

14. The electric/electronic circuit device according



sai d boosting CirCUI th a power consunption limting
circuit (80), (66) t I’ @ EB“I 'E I nat e t he power consunption by said
boosti ng ciwo virieséin Osdekecti on of ‘the di sconngeljratrsads t he
breaking 20 elenent. 17. The electric/electronic circuit device according
to claim14, further conprising a powd8 on reset circuit (68) to set said
boosting circuit to an operation state for 25 a prescribed tine period
after a vota agaims 13ppEfarthdd coaiptispagt achbasting eireuite(aépal . said
breaking elenent is . disconnected. by the output of nom
LTI 1 praviideld between |s$aid paDtdculadcaxternal REIMIASD &t s&d Bal d
boosting circuit (16) set to an operation state by said power-on reset
circuit, dweakdng pdementig circuit is connected with a power consunption,
limting circuit (80), (66) to reduce or b elininate the power consunption
by said boosting circuit in response to detectlon of the disconnection of
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(18p). 15 (68) to set said boosting circuit to an operation state for

a prescribed time period after a voltage is applied to said
particular external terminal.
10
16. The electric/electronic circuit device according
to claim 14, wherein
sald breaking element 1is disconnected by the output of
said boosting circuit when a voltage is applied to said
16 particular external terminal, and
said boosting circuit is connected with a power
consumption limiting circuit (80), (66) to reduce or
eliminate the power consumption by said boosting circuit in
response to detection of the discomnection of the breaking

20 element.

17. The electric/electronic circuit device according
to claim 14, further comprising a power-on reset circuit
(68) to set said boosting circuit to am operation state for
25 a prescribed time period after a voltagé is applied to said
‘particular external terminal,

said breaking element is disconnected by the output of
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19. The electricl/ele ' ' htgeplevi ce according to any one of clains
9 to 18, wherein sai gtmﬂ“&“‘\gﬂ l@rnal termnal (24) is a power supply
i nput t er mMwEe1/169 S mi chel ectronic circuit 20 JRGTARI0NIBYS An
electric/electronic circuit device, conprising: a particular term nal
(24); and 25 a logical output setting #4rCuit (34) connected to said
particular termnal to set a |logical output, the |ogical output of said
l'ogi cal ouspid beasting wbroullicblf) |set-tio ep pperation |gtayq by said | C |
PCT/ MD/ 05835 35 circuit being irreversibly fixed to a prescribed |ogical
out put whePO¥eETRY Fasets CLEERIte ™MD said particular terminal. 5 21. An

ci rout t C’QE'V?‘SBT %”4%%%&%%3?%1&@% &%E?E»F:h%@?fx%#fﬁé‘ff%e%iPFLeief é:gi”ﬁal

t put ' | | 10 t i :
gzdp;n el e%&?@%&%ﬁﬁéggﬁ%@%‘?ﬁa%@qgt‘g_rngg{’d’g%/‘la‘géega%ronnecte ;an tn g t he
out put Si dgy 9 Fikd {HOpERrOHbRMimptidn BY s84aCHbbstitg )éirduit in

response to detection of the disconnection of said breaking

element.

18. The electric/electronic circuit device according
10 to any one of claims 13 to 17, wherein
said electric/electronic circuit device includes an
integrated circulit, and
said breaking element 1ls formed by a silicon
interconnection pattern (18p).
16
19. The electric/electronic circult device according
to any one of claims 9 to 18, wherein
said particular external terminal (24) is a power
supply input terminal for said electric/electronic circuit

20 device.

20. An electric/electronic circuit device,
comprising:
a particular terminal (24): aﬁd _
25 a logical output setting circuit (34) connected to
said particular terminal to set a logical output,

the logical output of said logical output setting
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circuit being irreversibly fixed to a prescribed logical
output when a current is supplied to said particular

terminal.

21. An electric/electrénic circuit device,
comprisings

a logical output setting circuit having a logical
output irreversibly fixed to a prescribed logical output
when a current is supplied to a particular external

terminal; and

an electrically writable and erasable storage device
connected to the output side of said logical output setting

¢circuit.
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