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corresponds to an anode of the diode and the emtter electrode 83
corresponds to a cathode of the di o€§ gigijzs , by applying biases (VHl) of
positive potentials to the collecto B 0 n el ectrode 82, the NPN
transistor in the cell is turned on and bias currents flow out of the

em tter electqiensd Asuitdndnidlyl M6 bifing PdibEstitheI8cordig thodt), WASIEthE Parbshidttrandor T,
using the GORMmbA i ot M8 biad cindft IRDEG M Hibirate 7N ald flofis out RANCEKIS infdugH & EdNlectsi
shown in Fiagd an’ Emérest e lrahsitfor TRSIR thiddse; © dbBfit Diiecodsary Shmbit cfent bf ©6 trarsitRAT,,,
SW t chi ng iaf emtfihcR \IREh bistahirdnt R nbédad, g tHat anpeificleyicyl detefidrates, Bredloctrit poaericahsudption
anong the eadcedams] Md icSstsadf theipowdr @crabratbodisest abl e construction is derived. For
t he enbodi nenthe féllawihdreruptedmpasues aecbasitgret Foe the sbdva piocbleme| ect rode 84 to t he
ground, the iDfA ase uditagehef theHrensistar Tiods sdido bet higher thelj the emittercwoltsge gaips hnt to turn on
prevent ed anthefTre probl em of the mal function of the other bits can be 40
prevent ed. | @ tThasdyerothe curent (eafsaricurent) whishi fiews oyt of the Tgeasqupen pepiifieationfacter (62)
concent rit i off g T issotip  pall valye-| ect or buried region 72 to a value of 1 x
[err] or noreMecputigyaeasyrd &) Wil ba drst described: gesirabl e to set a concentration of
t he base regi'Bfio7s t¢ighibit thatteda ff WIHPHOY range from'l x [err] to.1 x [err].
Further, it is also preferable to reduce an area of the junction surface
bet ween 1t5he hi gh concentration basze é]egi on 78 and the f15(1 | ect rode as
smal | as possible. This i‘éamer;@y)se the generation of a | €akage current
which flows fromthe NPN transistor to the ground (G\D) through the P type
silicon SU%L@s%ﬁsﬁédﬁ{NeépQ&tdtﬁﬂoﬂédeon region 73, 74, 76 is prevented. The
reasons why the generation of such a | eakage current is prevented will now
be descrjbed in detail hereinbelowwth reference to Fig. 8. 50 Fig. 8
is a diagram showi ng an equi val ent ci r\EyﬂTgﬁ)the sem conduct or device
shown in Fig. 7A. In the diagram Rd denotes an internal resistance of the
collector region (the region conprising the N type collector buried region
72, N type betebreibd base rrelpnuiter dfthe Bd hi gh concentration N type col |l ector
region 8%) andowW.,err] indicates an internal resistance of the base region
(the region conprising the P type base region 75 and high concentration P
type base region 78), respectivd y.=[&rs], corresponds to an NPN transistor
which 55 is formed by the N type col I'ector buried.region 72, P type base"
region 75, and N type emtter réﬁgg‘u 0= Ry thekg Rerr] indicates a PNP
transi st8r which is fornmed by the rtépe base region 75, N type collector
buried region 72, and P type si I‘ig:plrkez)sdbs‘fﬁ atelg®p That is, . [err]
represents a transistor structure which results in a cause of the | eakage
current. 8 FP 0 378 439 Bl In the above circuit (namely, the driving
portion gf the recor di ng head), when the parasitic transistor T,2 is turned
on, nost of the bias current leaks to the substrate 71 and flows out to the
G\D t hrough a col | ector ﬁgﬂ(ggzgnﬁVQr(T%fz)tﬁeVEr(&ngstor T,2. In this case,
to obtain a necessary emtter Current of the tranSistor [err] an extrenely
l'arge bias current is needed, so &hgf anIgf R.cren¥y deﬂ'ﬁngDat es, an

el ectri ceopower consunption 5 increaSes, dand costs of the power source also

‘rise. The follow ng counterneasuresIgr& condicd&ed for the above probl ens.

[err] A base voltage of the transistor errhis set to be higher than the
enitt er voltage so as not to tur n=or‘Rthé' [Bg_ d)Iﬁaerr] To reduce the current
(l eakage current) which flows out of the [err] a current anplification
factor [€rr] 10 of the [err] is set to a small val ue. The counterneasure

[err] will Thes fosatsfy heequptopdlk. In Fig. 8, to Inhibit that the [err] is

turned on, BE (Tr2) oo (1) must be
satisfied 1F'éﬁspect to the voltage 20 -[err] between the base and emtter

~of the [5%r riJ ne%gssary. In 'ERXYJ erc%r {0] inIIib?trtﬁa]t th%ol',z[ig {umed -grr\],eltrig I\é)creseshry%c? th ﬁlrérrlsistance Rg of

the base region to a value which is 81 or more times as large as a resistance R¢ of the collector region. In
order to satisfy the condition, in the semiconductor device shown in Figs. 7A and 7B, the resistance (R¢) of
the collector region is reduced, for example, by increasing the concentration of the N type collector buried
region 72. Or, to increse the resistance (Rg) of the base region, for example, the concentration of the high
65 concentration P type base region 78 is reduced or the area of the base region 78 is decreased.
The countermeasure (2 will now be described.



[err]..40 [err] [err] 45 Thus, to satisfy the equation (1), [err] 50 is
necessary. In other words, to |nh|$ﬁ3}§1ﬁ# he T,2 is-turned on, it is
necessary to set the resistance [€ he base region to a val ue which
is [err] or nore times as large as a resistance [err] of the collector
region. In @uélah thb@asdWNnbrd s doRtilioh BNAY douMbmesireld)@s Fol BetisHRE AhkE lsOdvertihance
shown in Figs. 7A and 7B, the resistance [err] of the collector region is
reduced, for exanple, by increasing the concentration of the N type
collector buried region 72. O, tomB(r#c(r,Iesei thé resi stance (RB) of the base
region,s for exanple, the concentratl the high 55 concentration P type
base region 78 is reduced or the area of the base region 78 is decreased.
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el ectrically connecting like a Mx N matrix. 45 A nmet hod of driving
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[ er r] and Aeds forrpipgirical gonneiion hetween| ane elpgitpde 41041and gmijian electrede 88, AL [issdeppsitoghby
[err]. Subderisgnfnd byt elehingy for @atieming efch teipstreda 4ndr'efgmtsﬁ'a‘wa\§"f§+ Pﬂﬁ'fﬂféte@a*ﬂcesk

si | i corf® ogenaestien is qbtaaad; (g 14Ck hi ckness of 100 to 3000 A was 5 A resist
was patter ndipxt o p é""P ofrof théLe gl ‘E?ﬁ"@l?gf"ﬁﬁ?’éd"qﬂ ‘B‘H’P f'"’t %@sgﬁ
to form a®hi ‘H by Fd"ﬁ’ e 'F'éd’f'?ﬂq and URDRY wiring; fTred REeah e 1oP o

i sol ati on*&¥"8p 7 % ha hsnlst nat fhio. TG B A adobdifBh Qg t e
r egi ons t Edg]m;, ug sificon. ﬁg&g@ ln Oln %pOS| on ype
col | ect or%:{emn Q?L'J\Iw'?gs(goﬁ1 i m na %t% I M Wae T or madm%n a%hkp\%xﬁi
surface Thd) She Sdidtion WithGUst ﬁﬁngeyy? JoWe9ydr. th%ed%tfe@t(daﬂgde? with§ SndP AR bESS on
78, i gh 6RO HBaPidnink oloMbIR aloSHariabd Blan ikkhh&kie/wBsiiis. YPE €M LT er T egi on
80(_and hi gFpachdfiidh RbdePRiridy fsYaREngb@ b BpérQhost S Thrbe YpéravidgBHIGHRS FRISH Y

f orred zpyegchgn&igasmddtgd‘mgnem&ﬁg hitakness of each of the above regions was
set to 1.0 [N bs &protectivellayeCBarililt@vifion] TEKYer i Y06CoD BERNL000.TA 1 fories oS b upgser &
val ue wit Portionaofl 16 @R ctrotdfmal cinvbréifig’ blethént. 10 theedtiiel poritre a8 i Profatiive 888 photo

CoOr r esponeéerkitvelpoyimideliaye) 110f edniigkisind-srgdnleanateribiliscfosishifig@n1ipxi de fil m at the
connecti ng e irdconing dibadcia cienafhchadéd lydprovidisy thé isubisinai¢ baling Ahec@letiratbérmbladoavertiag

f or med.2s Pelementiand #hs serhéqooducioegienaantsovith e liquicbbath wall nfesnber. SON\Rnddhe wpper hoerdiS6%s.

ot her than tWith rbpect toFthe Je@miBig4Bed Bsing: thecsemisdeductonfleyies whieh vesi manufactereld ago
rai se t hemetiieead abavep the icellsrhayivgoa pluelite efrsenispndyicterpipments jot Bigy, 7B wate egnnegied ik ess
was execufmetix apd the gerplionexpafimpnts yers exequisesin ge 098@“0"8%9%(}&‘@“ (ﬁ‘%ﬁ%'ﬂ“@“mll
B\ e% é/ ] ;;Ac‘}]‘iﬁéfﬁft: %&Wmﬁﬂw F°a?'1°o"ﬁ9'1' é’fd °'§r?f F%’r’M gty g@n A ma@éﬂﬂi"ﬁ w Heough,
interl aye "a i

formed on®} @P@ ys‘l‘ﬁ“‘F E%E:Edﬁ%e"?p‘gtt?eeini"ﬁb‘mp?%cb&‘gm R gutal‘F ﬁ% é’a%'smr H
i's forned for npect |

base/ col | ¢ td ?fjnb%mm ﬁnfca? v ‘"ew fa? nk ’ett i crémiggp a%;{']s %Wﬁ"fha@gbeﬁorg\"%vas
deposi Lgd % f ?%@ %9 ré%udg{' béith plrARes NG roibr 8% and'a

pai r o el ﬁtabe@o% é pla er iR thel d¥Bction afchatt B b TBHowCA N GRK aRl0intebrRB% Bpe a1 ©
formed. ARgq 818'is Sndafibd loh c&,%a@m WA RELNRRNOYORR SlideCinadsioldidda2Ndhd is

em tter elRplkasts TRSnead\Bid skethfls @i rb@rling Yoy YebHalgfgah thik whilttnoviny aRhg b Rdorbing

pat t er ni NgagdAelitabd. GetefeRELS nihbikal 1816 QBrERAE 1 fleRibiY dabiB o Rt/ Lakve |sRyRdi [t Gilo thé)
connects OBletifotheiial ctRéHirgFélgment bf fmb . reddRiAlg, hekdh @ndd & Wik Cdigniicto | bid Ethe ©dmitdhductor

el ect r ot heubswdie andnhedsdatiorgregibrenent and silicon oxide film 1105 serves as an
i nsul ati ng |Riy a8 shoes weeecotding hbart 638.11Ehe iheddeshowrr in Fig. 4Mis asspipbled injan ink dank 62410l

t hireon aplectdegusictimgoteinjnab§20tis evangag. in M@xower phrtianunj thethohd>818s Réferenve dumeraltda2

si | i con oxeéengtes giplurality ¥Ddschargecporth fordipchatgedbeink. by AL deposition and 15
“patternbng, Thpseriaoi&itwi novioe deeariescvithgretergndsate djac bt |Fisterasee eumerdl B¥dongigs & g
‘the i nt er GE@RGaside ppnnpcige:termingl e glectrigalisconnegted itasthe dablerrablp aRdyig coupled i thaged
~at | ower Fﬂgg"“g terfeinab A0 9f dhe head, 815 ofyjhp cay rﬂfl’e\RP’?“P‘ﬁ tprmipgh 838 and the head

el ect r ot h@FfEIecyng, tepingh §20-ipclydes @ cofpict o tragsgthe art'vea”f?"?' S P (FRURCh fogransmit the
posi ti ons 25898 col | ect or (anode) wiring is arranged at upper nost

p05|t| )pa;ne ot:;19\4erl \é\ll r ng structure wherein 20 each one is connected
via two h p%f: i Next, as a protective layer for anti cavitation,

Ta layer 110:% %aci%bﬂ%e %Q\n ﬁﬂjﬂ%&b& nPRRT thd R6dd waﬁ?x%% of the
el eCt 1 ot hegaRlcidrOBORH il U B sRiVn! 4508 corentibisf ekdinpleCidrd V€
| ayer, spholeBars Badnt dr Mo rﬂ@dsywamdﬁ@n bawdn&elggnaparﬁm il 18 2 QLSS WHdh JFRG asdcaalnd s
formed (Fig dotldblidions &t Shel diseRrg ik dRBRE wefs dvBIGMEdACt ured by providing t
substrate hawb Baiking ndhReisrltdewsmal converting 25 elenent and the

sem conductor elenments with the liquid path wall nenber 501 and the upper
board 502. Wth respect to the recording head using the sem conduct or

~devi ce which was manuf actured as rrentiqged above, the cells having a
plurality of sem conductor elenents of Fig. 7B were connected |like a matri X
-and the operation experinents were executed. In the operation experinents,
ei ght sem conduct or di odes were connected to one segnent and a current of
300 mA (total 2.4 A) was allowed to flow through 30 each di ode. However,




construction. Fig. 12 is a diagrammatical perspective view of an ink jet
recordi ng apparatus in which the reépbgbggggégd of an enbodi nent of the
~invention is installed. 35 Mean ying a recordi ng paper 808 as
a recording nediumconrpises a platen roller 804 and a shaft 806 to rotate

the platen ro#..lserdm; uisBE wike Nt & Blhalel dinfed Tl thB ¥nkadh égﬁg% Bischfyed Rém ktNdame
i nt egr at ed disgigelPANTNS Ik droplsiWHIEH iS he8Y A tedbistively) Bngeddistdabe Was! sleélst FFlariohg
two gui de Sipaink slro&%@ depsiitétlohtaathel réchrding Plapsr RGRice dnd JURR ahdihed kGseb1EE uiaﬁﬁuﬁ\ he
recordi ng lugvistios Ghar THelpadiivas dntinkbuslyedriven foh gneathcan gnd i€ niagitomh Cietigliop Ry were
sur f ace. s Reéspeaivatye calauhied slomSthé sahaptest vadchawekd ebtaidakl dn thalstatestab tHoeriaiiies stage, aftalridve
signal to awinujes, dfecs0itingdscatdraiiéerlvae mmt. Thoresults tre pgjfolidwenent of the recording
head and a bias signal to bias the sem conductor substrate and the

i solation regiops. Fig. 13 shoxvs,ni{iﬁtpgaoége:o,(fg} {bg“ineaq\ﬂgpggm,g'ﬁe AREAChoSNPWN i N

1 1 ] &l
Fig. 4A i's assepbteg—+ra—an—trigtar—E24—Ar—elect+e—ecorneet+rg—ter nal

820 is ai’ranged| fiFteReedimefer pbrti 8% of [t he $ead B18. Ref erlence%hunefal 822

denotes a plura sgdbn@amwdmhar pe pests fo diggcharpe thgg i nk]. 4685 [I'he
carriage 814 w af TJE_ xvmn refgremnce; to .0- : nce
nuneral 838 den PS’&VG'H'o?‘ ?’?“F‘B'ﬁp Si rnnlnarkt g te ni whilch |

el ectri c’%I | y cohogthadwhem, alrcethbldemaﬂadsefmauﬁtsadeaonﬁed woreoplmgd to the
connecting ternnal” 820 of the head 8I8. Each of the carriage side

connecting t efdhbbned3 v@”ﬁ(5 Qg BE%s as&a‘ﬁ?ﬂf‘}ﬁecme%nt Sl Whédl th@l?egd%a»p& Hggs
a contact 4gQ 6Ny, Ihetd cKﬁac'iéthl&é‘ re leaan&QBBzﬁﬁﬁ\aJer bEtAREAON thb e
signal . SO gcferdmgPbaRe Bdnvémiotar LdtRRikibh 8050 Iafde [phBleMOScR&S lal fhe fiiaP &mg%nd
second egabqﬂdbmmca,@m me&ﬁgdsea%rarbngﬁagpl e of the construction shown in
U S.P. No. 4, AifGugRdre Mhdofidloflifisin Y8 BmBiikaY) sinSe e CRItHIAY EhaRdRistiEX G SlerHét Bre 55
prepar ed. EQ:eémecyfgode GhelyondiatiolVaSmitkb ial Biibbldy int theinkl fdckeases iag & filmoilicdShedtendrlof &
pul se wi dt la gobd dobtrdiletiiity canivd ciusen ahaiis sthbisifartaiiangimef t he di scharged i nk

dr opl et s wer eAscdeadribied abdive, ddverdiny &l thed¢rmbodiment! dipigtalitysof aemitanbibotonslemdsits each BzZving a

- 378 439 81 highméthstanding valtageudnd esgchied rwhich ispaxteliant liruelehtrizel isolatiwspediorchatdecsvery lelement
dr opl et s wearebeiforesdon dredsinglecabsirbte. Eharetoregfos inbtance.dn the circuit Tereprising the rsepicenductor
whi ch is | Glemestg which were corneeled ke |aymati, therstis e Beed e individuplly eqnpect the efements &amng
t he i nk dr 3 iside @agthe nyraber ghteps cafbe radused Thus: fﬁep@rbes?rrfwareecemencs gesitiogs can
di\stance i sb°§é‘i'°aﬁ?9 edmwwewaatbpaﬁu gr r The head was cont i nuousl
driven f8r on WB[?F‘e 'i'i’ﬂ 't*’I‘f‘é’r "H’@Q‘ St ‘é’f‘?’%‘r"‘m’ 9;@?‘%“5"" the 8l 'i‘%'

| | d P8 q atlo ubstrate
RN F"” < ms Al g lsaﬂebeﬁg% 18
e\I\@rm I’ll?laafd

results ar eesgb { :@ 2gEtebiK e, P fEpioye a"d S i
After 1 ‘gxﬁ]bodlm ca bJ § n&i@%@hﬂ%& devices in %ﬁous lication fl3|d$8 éor in X
95 the J‘Qs a diode for cro current. The emb ent can be also ap% to
85 Convent iy f61"eCiEg @urrent ver, as large advartaliés of embodiments Pt invention, there ca

uni t: um ( WaRfidled SkdotsQuct et 16 SEMREAMERIOP beviddeor SRt embdaReiid SLelbR! iR ammst&erng]
As ment i 0ngeitagd Mithan B GRE Bl B BrdoTuiréit TREIGE] HEMbS tydicallaBRintagdé@Nihb 8MbodMYER can
when t heohesdbia&r it the £858 whers itds dsed\gs 4 devies fof MRrgdicerialr ge characteristics are
stabl e and a Fuobd, ih thagessi vhedlat tahsistd is USd dshacsemichrelictiraiehentad drive dolagp i applidtcto
convent i onah emiiest a bedei avd, a ableliough shat-cisutet,aangeanp sladiicéinaroa cuwnsrtiag elelment is
i '\t al st &gmected, Sificeproatihasity catienentsrs/ebyeen the bime ad calectus.dlib switching spemdds highthe
Al t hough t hieing speedissmprbvet Hbepaasitic eitachib plealightdneds & thewnat énergy \wiitablh fan g liguid can be
~char act ei sprlied, apd gaof disghagmebaracteridicesanbe aietkigedgood, the generation of micro
“air bubbles in the ink decreases and a film boiling phenonmenon of a good
controll abl‘?'?'f‘? can be caused and is stable for a long tine. As described
above, accord to th nb I urality of sem conductor elenents
 each haV|n age and each of mhlch S excellent
in el eCtSIQI Cal I §6’f 'E?fnv ﬁ%’-ﬁe 3\?10§Jl g?ﬁ);[ Ca%nel?'g\é‘ erma ener E
singl e substrat g tr %ﬁw Bog! 213 e lf ol . Dndr A Bl S

sem conductorﬁ re connec 1'S” NO
“to individual ywﬁ&&ﬂ%teu &h%ﬁ%meﬁmﬁ uam ?Mﬁbéjﬁoé}%ﬁd thD Garf2EPEEmAN are
steps ca be HRldoRd semifdhd )y, of ure occurrence positions can
be decreased andhgrmngydg,hmgtel [ ab| ity can be assured. 30 On the ot her
hand, accordi ng atbasd dng a@bieattk dTBidltrandishe o6 et G:@3ABHEIBUite® hrRINGRIBIricaR{ Bonhdétiad to the

i el ectri c/t her éedtrictienia tdnvétihgelemanrt1ioabd, b3, 1184)dr i ven by the sem conduct or

- el enent can be formed on the same substrate. Therefore, it is possible to
obtain the recording head in which the ggea of the circuit can be reduced,
t he



nunber of steps can be decreased, the reliability canh be 1nproved, aﬂG?
recording image of a high resolution can be formed. 35

can be applied to sem conductor devices in various app”mm”nﬁmﬂﬂﬂj For
i nstance, the enbodiment can be al sFRAPFIAILBE a diode*for a nmwcro
current. The enbodr ment can be al so appl | ed to a di ode for a Iarge current

However , e adva es of e the ention

dr re | nk |s h from the same
il : Fned eff ar é ope git{))?éq %’re %atrvg Io J %jlstg §§
excel | ent rﬂe r°§ 9%%»3:3 X 2t tr g mmum
atl

Ther ef or e: dn Fopgne (féPQMTEQEn&rﬁﬂm FonQ QW
in the cag r@elﬁaldut%teﬂ' ?r% tﬁ'eS séi"n Vidnfch \Je%r otftairedid) fhe Gitlids &l e i ’ti‘Jl tsﬁﬁé aﬁérnm

the case \Ah%r.rratee itbrPadThiRdR! anld St SRThAS TRe &ML &R ACliAdWR! el ement, a drive
voltage is applred to an emtter a base and a coIIector are

short-circui ted artaretect e threr et T conver-tn et fth TITETCH] ed,
since no mnoritl carrier enterk "Hi& steaen| rAfer 19quin rﬁf’%‘?l"i"?—fr cAfiSr 1 ppur

swi t chi ngospeed | Birdnemifodindehte rifsi ngsspeed i s 8gsnprojed, dshe pjrasigei ¢ &f f ect

is also |ightene . TOY ooUl TRDI € 30T aj 11 qi.d can be 245
appl i ed, and go Second embodiment 8(?. éo | | LES g .8& 1| An
i nk jet recordi ngCorwerdofal@@mpd8) cdfdri sj ng: 1W0 189 di schar®@ poit

(500, 822) for di|SGRaE Aiiare] it 8 Biabtbis of thé dokd HephaRba WEEYRNANG €l ement

( 103 104 11103 ].].C'—II'L}L ) UI U’CIICI C{['I "IIU 1. IICI IIDlI CIICI w ou1u Cl L i‘ Clllol OL UI CI errent
provi ded and connected for drrvrng t he el ectric/thernal convertrng el ement
(103, 104, 1103 ‘fl '°"°9\ﬁ'é9"%ﬁ°r°‘¥¢ﬁ@t |"@&'W‘E‘!W?%?frf9ﬁ '"&BPR?e?VPP H § were used
(1033104, 11% ’tﬁf arn @E]@ gage is ob egﬁ er hand,
gonduct 8?° °J’_‘"°P °°"% H PB: 1' %"P &' tn 'Egﬁa{‘{“é?"‘o%"&é’s © '""'a stage, a

sem

col | ect o OPrOP ) :]eeg h&he o cormplizatsd, Sinde fib s@tthih are

conected g g arf sZetrirsr .crsgr%' £ e %ﬁnﬁ 9%» %ﬁfn o
Fir 1o U Efisdd B i ghes and The T Hro

were di SChaI‘ gvesgé@dﬂb B4 n%drprgﬁt a pll]& ﬁy St mitsna Rk le1e¥BinE Qac’n $aving a

| ocated g hig ewrtreskaaarhg/edux A& of Whith B ExBoll¥A T SI6HREI iSAhtib SiFfoRERADovbl Soldnekt
dropl ets depshsted Bihedh Qmetg’h@le sBi5sR4t6l| ThEVeRRDPRF inStbtich 38 thoéhit Tomprisfig HeSdomiteRiubtsr
set t0 a Nt @RIYH Rérb @bhnb@&d llke a ThdtrixNHiaE i3\AG née@é indiaLERY Yondédt tRNeldntnts Grdm
hour_ and t hehersatsidang ¥evianstist 6 seps €dn o rediic&l. Thus| 88 piritst didhilire@attrehaatpesltidng e4n
the‘}arrpl s beéctdasatkané the lhigh iretiatility canbliessebait es at the initial stage, after

10 m nut @8, af@nethe 8Bemhand)tagsydirgriol thafdmbpdimers, the samicohtietor elsmért sndithe elstric/thermal
fol |l ows. | nicenvertingseleropat whigkf is alrivet By rfiensemicopdutter el@@entrican, be forifeti on the $apgrsulistate.
First enbodiThasefere, it is possiblegig obtain the recordinggiipad in which the areg &f the circuit can be @duced, the
Second enbo#dimisntof steps can Igdecreased, the reliagfmy can be improved 8g|d a recording imaggmf a high

Convent i onareseiionparebe formed : 180 15
unit: [er?] wgvﬂ’?é reé‘b°daff‘?"‘ 61'" '?%%Pphﬁdafﬁé?'é'f“g‘d'dﬂ“’tdﬁ\éceadi L@f'ae g'rcefea figlds. & on fmefance.
[err] As e?ﬂ"eﬂ ?? ‘1"8'91‘% 8 MR diman ?’}R?eﬁ‘ﬁ: jagpfied to
even when t élroﬁ %e gurr&get dv; Lantaﬁgs 0 tﬁg lnventron ere cén be
char act er i s{EEET % e‘% ) °"§?p°&%”°° - the "‘ an o‘bﬁ‘e ot ﬁ%ﬁ&ﬁ
accordi ngwt §J£SLLC elllgé-'foré‘ ¥ | ar ge pro

occurs at t F’uﬂl‘ldr'u?' he%ﬁsagﬁere%t istdp fs éﬂz‘a%ﬁ Brﬁ:l ntenlea Q%qwi:?e Hsasﬁlredfbr
a long tineg, %H@P%Bas%%d@@&l@&& b shiiedcatos, &R blﬁéﬂuﬁ rmall Efforting Celement is
swi t ﬁhl ng CB&fn@&éde&hc‘étanrﬂnoﬂfy chii6r ditoRBRWoerRihe b&étah@eaﬁédor,qn@dmcﬁrkgespeme high, it
of mcro ai fisifjdPebcis imploveli@hd pikastie 6eBES SIS0 IYhdnad, & thefMdD6reldy RQitaplé 36t ARG Barte
a good caat espiddbid goby dischargh ehatadiehstics can Be bitaitddabl e for a long tinme. As
descri bed above, according to the enbodinment, a plurality of sem conduct or
el enents eaCwihaving a 25 high withstanding voltage and each of which is
excellent in electrical isolation perfornmance every elenent can be forned
on the singlte AibisietrerordingTiges @905118) compyisingnst ance, in the circuit conprising
the seni édnduct of dissheree pers (5RME2Hoxdischargiegifect ed | i ke a matrix, there is no
need to indivi dusf 9lecticaieraa convering.slament {103 194, 11031 104) foy geaeraling Hiermal Reergys tAder
of steps can bi%? 1§5 slemepisprovided and, qpnapctesk for driving, the glectithearmaly °°BY?§|“P|°J?H§"‘
can be decrea reI labilit N n ) a” }

rel e (1 4 rans ent
ofher g gl mm‘ggm by S OB TR Bt e e

electric emen cth is driven by the sem conductor

el ement can be erbQQ% n@Qc&l @tor%ﬂﬁ@ téﬁé%? bigthént ar ;EQF?‘:L irQlited addteléc&ciilg%éﬁng&é‘d o Ghe

obtai n the recddchichBrmitPeivdring Mamett (103 S04£4165119 e circult can be reduced
the number of steps can be decreased, the reIrabrIrty can be inproved, and

a recording i mage of a high resolutron cap be forned.



35 . The enbodi ment can be applied to sem conduct or d I
application fields. For instance, e ment can be| mﬁﬂ &n E%EEE
diode for a micro current. The enﬁg&?éﬁgg’ln be al so-appli

for a large current. However, as |arge advantages of enbodinents of the

I nventi ong, hhﬂk%t%&dﬁghgganﬁbg{@goﬁngﬁd;ts such that the sem conduct or

devi ce of the gabaghdpont (500582816 @lstiRaRinglink; @ W t hst andi ng vol tage and can be
used by a | ar ga ehdfiibMBimal oRRFtRAG SlbMent (1081040343, 11154) ik géneRthEANSAY RRer§f: aridhe
enbodi ment cana #éhsisor elelaérdipiRided Bndl bAneBA GorVdiiGihg theleldcBicAne@l edvertindcalénat f Or
a |l arge curgmafo4,03,t10&r, in the case where a transistor is used as a

sem conduct or wHeesirethé ple@ricdtheérma corobrtiagelennent 6031042 th3H t04cand ¢hwi ttabsiator elambrise and
a col | ect or famed girosemiconductan subskateghidd)ian el ectric/thermal converting el enent
i s connect ed, c¢hemderispdinfiahority carrier enters between the base and

col I ector, thea Bag aehi adllecipyent thetransistoy Rlemert @rersheri-giguitop ardan emi ergrtbq/wastpme
par asi 14 ¢ efefement is 319081103!’@5 cpngfiedn éhg elegtri¢Mermalponveriag ejoment {10RIMA188d104 | i qui d
can be 45 applied good dlschar ge characterlstlcs can be obt ai ned.
dainms 1.3%AR nem‘%@wr@essm ‘ﬂg’;‘ﬁ\ezﬁ ir')EF'%fi ptdy °

di schar ge por E{ ?‘WQ"W 'éﬂ‘i'" Wdad ?ﬂ"FFé‘f’ﬂ‘B? of 1x1

r C?WSI
converti ng T'Ugjl 04 110.’;‘5 1104 erat| er mal and a
¢ ﬁ région ¢o in IT{I uF% prfnﬁt con entr |on vﬂﬁw_l lies |
aner e o 401 9}"1@%* RV AR S C,th;:za. e
Conve”' Nl N REPAbo& %Pa?éo&&i %\Qﬁv #Jr%&:hagd‘r&amﬁnéisﬁo?@@nék %r danl F {{ﬁd%ttraﬁ’sr ifor.0°

f d on a sem con uctor su strate characterise base

a Pl 5.2fHaka @bo,d1 b)eac&rr b 2l 1 &20RFin SldGrafdie: biombrt U ENECy s Yrbnsistor.
eI ectrically connected to the electric/thermal converting el enent
(103, 104, é.1QBhe“h&Qﬂ)o.am)?accora.@DtoOcram&.%Qreﬁlsaa trafistorNderhent is! RAWNACH 12g dpRaxRl
(100, 818) ccamiconducig regidon dh &K &pg Senflicontiuctod ibsthy’()). f or di schargi ng | nk; an
el ectric/thermal converting el ement (103,104, 1103,1104) for generating
t her maks eferghead 4100,818) tar@riingstt @leime B.owierein the dransidtod elameht dsosumewided] by em Ndypeyi ng
t he el ect ri epmibendurtdr isolgtopaegionigl.t.enent 5 (103, 104, 1103, 1104); wherein
the electric/thermal converting el enent (103,104, 1103,1104 and the
transi st of & hepdfP08iBLacresding:ta clgim & wherain dhorisplsianapgian (8849)ds gonyepted 19 a source of
charact eri s@estivppeteliel o base and a col l ector of the transr stor eI errent are
short - 8‘1rcurted and an emtter of the transrstor 10

el ectrica¥l y* B3 o § jwhpreh cfaidy 1‘%"8rﬁ?@f°f’"4‘f refugﬁ@m (i) hes an
(103, 104, 11(53"“1‘1(5’2')‘:9"‘?““&’“?? {88 Y G'@f% °"9r(1,c‘,‘dpdf°n1gx1 ®aim2, wherein said

t t I | .ud | | t

Sgan?g;sdg@f% e &% 008[1‘% i B 6o ﬁéﬁg.nr %ra;)ﬁgs. srgg L 00BN K Bt
I on conprl pe se onduct or havi ng an

i mpurity $ONCRRA "éfbb big %‘M‘rﬁ b cfafin \M tvﬂbﬂam%é t’i‘zﬂ»@u@tmf 5i8HBnt iesubriinbidd Ec)fPa ¥ tpe

[err] 4. A Rgaido QF3Fe6) %e&b@tb%&arﬂrpotgnuav\here' n sail
transistor elenent is an NPN type transistor. 20 5. A head (100, 818)

~accor dig1d A Kdadi(100,818) lacedrding6 lcRint) 16 AWhereln! sBIASP §H8 lserfibanaidr slsstrate NI nksy 1€
t ransi st or. ifipuritk chastrafichOthich lié) within @0dnge fem tt & 10 & 1w flo's smrer ei n sai d
transi stor elenment is formed in an epitaxial sem conductor region on an N
t Yo' sem tBomchead (100,818h stoowling tq dr)y. pr@8ding’ clairh, Wieesth $aki0dec8it@lrmasat canvetiinggeldament
“claim 6, whétdieh11BH1104)dnbined@s adinchinm (t04) av ag inswlgive tied108)/oregseliconduetor region
. sem corduct drwhichdhectransisiorrelsgionyis foaned. 10) . 8 A head (100, 818) according to
-claim7, wherein the isolation region (4,6,10) is connected to a source of
posi tive Hothehaap (100,818 apcording, do, @ ?1’[?89@9 ‘)'a"act’ﬂ?'ﬂﬁ' fgPlerality: |ohisai! @lectripfibpranah
said N type COWARIBGMRNSOOI0HEI08 A104) ang)a plurality, of saidiiapsistay elemysrts AverpiRvidsth ahi ch
“lies W|th| nca""P%{?Pg’E‘eme?f‘l X [err] to 1 x [err] 10. A head (100, 818)
accor dfhg wher ei n FS i,stor. el ement o %r med in an

S

Ol e oo apparalla S Stefsid o inkie? P B S egtelnaloai oo o

- substrat e al); coralg Hdpdrah G Oafi 540 (61651 58y Bn Whicn W) SdcFial

Transi st o 4 '?ngég e @ﬁ?ﬁ% e e A P8t on
1 (73, 765579) CONRRfelr® J fAk gét r@&?&r A& '(83 ) has bias means for biasing the semiconductor
substrate of the recording head. }
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40 12. A.head (100, 818) according to claim 10, wherein said P type

sem conduct or substrate (71) has a oncentrati

within a range from1 x [err] to 1%<#ngéf§él_/§? A head (1$[]I|mumrmummuu
to any preceding claim wherein said electric/thermal conVerting €l erfent
(103, 104, 1 Pa@dntahSshictes fornmed as a thin film (104) on an insulative film
(102) on a sem conductor region 45 I n which the transistor elenent is
formed. 14.4. Arinemtat(-AQEbicRdbyskosi¢o0,B18anit 0 any preceding claim wherein a
plurality of saietlercAuvesiésifrung (500, 82d) zund ANsSIbBanivon Bhtenent s (103, 104, 1103, 1104)
and a plaral ity enémskkicdtiemdstbersWadiomlegent (103, tH04£1103,0904) eun BrzeligemvoncWirmeenei- k e
a matri x. 50 di®undA recordi ng apparatus incorporating an ink jet head

accor di ng t o anyinpmccandistorglewbnii ¢as zu®, Steyem drg glaktrothrerisghen Mgndigrplementsudoy, 304)
having a car r 1148104 1@gseien gndigngesshiogeerci®h a recor di ng head according to any
precedi ng cl ai mwobe A alpkisdhegpischadandierlerpnt 4% )04 6?03(:'6%@9‘1‘??5 T&"‘f’%ﬁ'@'ﬁ'ﬂ‘i”ﬁ@“’
medi um M5  einem Ha'%'éﬁs@sﬁatéhmaP%QRb'ﬂdﬁts'"Fecord| ng appar at us (802) has b| as

means for bi a%39vEphgekennz substra cor
EP 0 378 439 f‘&' @W?’&’h L\ A ats o g% r *fdb's"“"
818) nmit eine 'gé"fﬁ"&?éggﬁ%u%g 1%3dd 4;‘?8';?3 Tﬂgi‘??'b von gl n?ef%?t

el nem el gkt,‘,r o*@g&&&gﬁg&%ﬁ&& 'Na (103 104, 1103, 1104) zum Erzeugen

von Wrnee r-" Q& E'rh’: as zum St euem des

el ekt rotherm SC%F.Qm Ie nt( 1041 11164}9@ E&Qxfggﬁ%hﬁé}muaﬁr-
angeschl ossengl ghd das el ektrot herm sche’ Wandl er el ement

1103, 1104) und ¢faH TTirﬁthSﬂeféﬁ\QﬁteJié%ﬂt Stélén ddd enemrot@rﬁedﬁbwa%au&ﬁénwh@d r1@4
(1,771 ﬁusgebuohdem)%rggéehGQQM.ﬁggc.@Agma;el chnet, daB eine Basis und ein
Kol | ekt or des Trwabe bsst slskrdtiihisdhs Webdigrgerhent (108 3@1’11103,(11164) uBkdas Transistorelement auf
el ekt r ot her i eindneHaMwIEisasedteneNtaudgdfidet sh@4, 1103, 1104) el ektrisch
angeschi ossendaiunth. gekénnzéichnibt,anst r ahl - Auf zei chnungskopf (100, 818) mt

ei ner Ausst ogof feineiBgsig &@0sin BaihiorzlesnTrnsisdreiéenmts\iorzgeichidseen uwnd wiprEmitter des Transi-
el ekt r otdaer m soblemerighanddas relokithermischd B@ndiergement (103,104, 1008, 1304heiéitriseh gnaeschion
Wgr neener - gi €enigéd ei nem Transi st orel ement, das zum St euern des

el ekt rot herm schen Wandl erel enents (103, 104 20 1103, 1104) vorgesehen
und angescH oAdsichqungskonf, 6190818} ach-Anenych ?; dadursh-geRenngslehne daf rﬂ"s'ffirg'sme'_“
104/ 1103, 1104 '"%60"8'€%'b°r?'%{‘rf§4 elpesp @'ﬁé‘h’@'ﬁ‘f m&av'e’e?t?r@FH°Pl§9r'ﬁr"éﬁ“P'bY°§dbs1°r mEq,

71 bi | d&e durch K | chnet
T e e
Transi - 25 o‘f 8| enjgnté an da%" trot herm sche Wandl ereI enent (103

25 ey ALABSIES SOIERCHTEn L A AT

el nen Kolektor reirch mt enemn HaIbIelter m t elner

St or st el | enkORgRRhARENEH (108/818) rachlAhdSudh cers) dadurctPgkbnriEBIdhndd tas by khsistor-
Basi sberei ch gher®bih 8- RaldRloPkei ter mt einer Storstell enkonzentration
enthalt, die in einemBereich von 1 * 1013 bis 1 * 1015 cm3 liegt. 4.

Auf zei c mau ' S KetsichiuhGékopt $1DB,) 818)akh ANSEhUIC BadurdhOgikenhzeldmibt [dab) das Transistorelement
gekennzel chnein,eindia Epitkzis-Halblaitesbetdichrauf eem n-Halbiditernabstiat (1) ausggbidelisansi st or i st .
5. Auf zei chnungskopf (100, 818) nach Anspruch 1 oder 2, dadurch

_ gekeh nzel clthedyizaithBingiskepf T108,r3 B)3tach Ansprhicirfz daduwrghggkenmzgicknes idag das Transistoplpmens.
- Auf zei chnungstosineth heibleBardplaticaeheralghidpl. ABumpsbedddbur ch gekennzel chnet, daB
~das TramSistorel enment in el nem Epitaxie-Hal bl eiterbereich auf ei nem

_n- Hal bl ei t & sézsichaunaskanf (190<3)8)acky Sespipgh 7. dadureh ekanpzaichngls dafhder tsplationshsreiph
nach Anspruch®e® 1@@60?"89”@1'@@%2‘%@%@{“‘” aeschiossentiftansi st or el enent von

_ ei nem n- Hal bl ﬁufzelc nungé?(ogftdo(ang‘llg)e;a% &)rdch g da]do ch gnﬁermze chneE, da8 gas n-Halbleitersub-

50 strat (1) eine Stérstellenkonzentration aufweist, die in einem Bereich von 1 « 102 bis 1 « 10 cm™3
liegt.

10. Aufzeichnungskopf (100, 818) nach Anspruch 2, dadurch gekennzeichnet, daB das Transistorelement
in sinem Epitaxie-Halbleiterbereich ausgebildet ist, der auf einem p-Halbleitersubstrat {71) ausgebildet
65 ist.

11. Aufzeichnungskopf (100, 818) nach Anspruch 10, dadurch gekennzelchnet, da8 das Transistorele-
ment von einem p-Halbleiter-Isolationsbereich (73, 76, 79) umgeben ist, der mit Massepotential
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8. Auf zei chnungskopf (100, 818) nach Anspruch 7, dadurch geke&n—zel—e—hﬁe{———
daB der I|sol ationsbereich (4, 6, p%? ? g QJeIIe m t

angeschl ossen ist. 9. Aufzei chnungsko ’3 4% 818) nach ﬁiﬂ'hﬁﬂﬁw mﬁﬂm
gekennzel chnet, daB das n-Hal bl ei tersub- 50 strat (1

St dr st el | enkgpngsistat i on aufwei st, die in einemBereich von 1 * 1012 b| s 1
* 1016 cm 3 liegt. 10. Aufzeichnungskopf (100, 818) nach Anspruch 2,

dadur ch gk acmsichhanigsiopf, (1008 spmash Afisprush $0, AdadiréiTgéliennzeicRhétSdEB das p-Halblsitersub-

Epi t axi e- Halktdt €1} aindstsaicldnkanzengiation hatedist) did in ethem Batsicha@bm €102 bis 1 « 106 cm™3

p- Hal blsei t etieghbstrat (71) ausgebi |l det 55 Ist. 11. Aufzel chnungskopf
(100, 818) nach Anspruch 10, dadurch gekennzel chnet, daB das Transistorel e-
ment von Wi mfm'qumaﬂmfdi'@eﬁwb Rash #inpw rygriorgekdndén MSBUCW dadurel) gakegnzeichndtedad der
mt mssepogmlqupthq@sche Waendlgrelgment 4198, 184, 1183 ph1A4Has Diingfilm (10#) auf einem Isofations-

Auf zei chnu n@'g‘ldb?ﬁ ayf eigem “5'1'856' bﬁ&é’h aﬁﬁ%‘ﬁﬁ"ﬁ@h imdpm %aﬁﬁwfﬂmhﬁ‘f@ﬁbﬂﬂ?h'é% daB
das p- HBal bI e| tersub- str eine Stérstell enkonzent rati on aufweist, die
in ei nem e o f(100 naﬁ:p §I%nworﬂgf "E?ﬂ uch dadqz% ken lchnet, daB
Auf zei chnun 'g% Jt qi Booioky % A arderslonants, d%PP Eﬂ:?f"e iRy gor
gekennzel chhEISEIpRRRYOPS e e R A 20 °§§98I589hant (103, 104, 1103,
1104) gl s, W&%:éhhin bobiiur e Sf T A0S idoblof? e Bho Yors oGy

Hal bl ei't er &#h enen ausge Tl det
ist. 10 14. JAUfzelc nungskopf (100 818) nach ei nem vorangehenden Anspruch,

dadur ch gﬁk?ﬂ{%ﬁéi‘ﬂam-ﬁl}ﬁ&éhnurﬁéﬁnﬁﬁtﬁlﬁ @25 it %ﬂﬂém et \}ﬁ Bl @ﬁf BurHeM&Hh Autzeich-

ndl er el empiHgskopiifaeh eitdiftvordhgbhdndeh lidprucH RigRLRE: F;&fung (804, 808) zum
Tr ansi gt orehﬁﬁaﬁ.&eﬁ/aﬁ@maaﬂug ediMinf®, €1 ne Mat r| X angeschl 0Sssen sin 1
15. Auf zei chnunrgé\di Tinehsiralitgutzdidhfungévoithtuhg Bo2) Sihé a&kpaﬁhﬁng@mmmumalﬁom:e nach
el nem vor angeeise edrspinung it dad IiaiBBitelsubstrat db® Aufzeichnungskopfes aufweist.
Ti nt enstr ahl - Auf zei chnungsvorrichtung (802) mt elnem Schlitten (810, 812,
814),  aufRedemdicationsAuf zei ch- nungskopf nach ei nem vorangehenden Anspruch
auf ges#t zt i st, und el ner Vorrichtung (804, 806) zum 20 Transportieren
el nes Auf‘zepﬁmﬁ@ él‘walmmdﬁ% s@)epmprenanizh| - Auf zei chnungsvorri cht ung
(802) eine Vort'§|9&fﬁ=ﬁ U@P'h@%ﬁ?%ﬁ@”é@ﬁﬂ%ﬁ?@mf n el ner Vorspannung, an das
Hal bl ei tersubg{'ré&f"e wnwmé%wﬁheawﬂ@sﬂ%f 1&9@ "R@vFE'chf%!tf? 6?18&"2@'91

Uke/tte d' el et d encre 3100 818 gf)éenant un orifice
d' evacHat i og‘ﬁ [?e?' ?P@ ‘?ctéePﬂi‘F BEnte GuvVerHN, BPdion
6l ectri que/ 103

t her m que; r Ocll'\l;eg?més ﬁg’mé i"(}')?"e q??o ﬁosefmé %E@%’ﬁ%’saour
attaquer |’ risBs r; gn q eI hernlque (103 104,

1103, 1404); dfbﬂ @%P ARMbn 4] Eé%ﬁb\‘%n%ls&ﬂ-ﬁ fissldt b &H\%t
(103, T04, " 4 it Aol °§m!.‘,.aue’?mnﬁusﬁa§ TR f ﬁ‘gs sur "
substrat sem conduct eur (1, 71 caracteri see en ce que 3 une base

et un cold eghdiie dbRrobiStfohaR bt dPantrb 100, 1838)@bmSr8raht :COUT t - Ci rcw t6s et

connect es el eGhlotifity a@Raehation (5007 BEYBoU 6vABuet 8eAErS; Oon 61 ectri que/ t her m que
(103, 404, 11Qa8, sé8inkMde. conversidA BlebiiguasibrmiGuea(d03S 040 MBS 1184)] lir slodRing HE 'dndigdie,
818) conpr ethanntiqueast ori fice d' evacuation (500, 822) pour evacuer de

| “encre; 40 un éiémenh adiafsistort incbeporfoelveonsactnpddl @tdquerdjiémehtedentapyasiénl 88ctri-104,
1$03 1104) aysBarmigueo(d@, 184, HIG3.|11@Mker gi e t her ni que; et un el enent a

transi stor i ncersplaguslieciéismentriscaoaversion réleamtaﬁimlque (1982 494, AL03c b1Pd)cetdBidment 2

4] ect r{s- KJtransistor sont formés suruh pHbetab sqmigaductewr41. 71403, 1104); dans | aquel |l e

| " el enent de &Hﬁ%fs@?ﬂﬁ’%"%ctrl e/therm ue {;103 104, 1103, 1104) et

| ' el 6ment a, 453ne basp phigoliec @ ?n‘gg oLty %‘t‘tﬁsa?t ug WP'@Uh‘lﬁJé{éé‘ﬂ’l‘t (1,
71): car act%@hgﬁfﬁ%éﬁt gaanectes ?ﬁtf@“?f“aeé‘b Tﬁ‘ﬁ“t(f'ﬁl@g"@fs@ﬂre'eﬂﬁ'q" vp (183 104,

tranS|stor urt-circuites et un rnetteur de |'didnent a tranS|stor

est _cof ”}Ct Bine 5 {Hob! S1853BRTa rbhehaicich P iins AGueti® Félériont LfnGlis Chbrgif! ther m que

( 103, 10 une région de collecteur consistant en un semiconducteur de type N ayant une concentration en
impuretés de 1 x 10'® cm™3 ou plus; et
une région de base consistant en un semiconducteur de type P ayant une concentration en
55 impuretés qui est comprise dans une plage allant de 1 x 10'3 & 1 x 10% cm™3.

4. Une t8te (100, 818) selon la revendication 1 ou 2, dans laquslle I'élément A transistor est un transistor -
de type NPN.
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1103, 1104). 50 3. Une tote (100, 818) selon |la revendi cat _
| aguel l e | " 4l nent & transistor corrE{,%ry:}'alﬂggErGgi on de col nﬂ m"“mlml”““l
consi stent en un sem conduct eur de type ayant une concents alkci On em s =
| npuretes de 1 x 1Os cm3 ou plus; et une region de base consistant en un
sem conducd. euhe @& (10008187 sl tevéHaRatoR I &8 12] dané laGubNE Midatent A trankiBBLEsEiirDFansistor
est conprisedslgperPume plage allant de 1 x 10t3 a 1 x 1015 cm 3. 4. Une tote
(100, 818) selon la revendication 1 ou 2, dans laquelle |'6l6nment a
transi st oré.eshe tite (100218$8) Sblow lactevebdiqationNPians laquilie 1'€léBIB aEBsidE oSt folpiéadabtre
(100, 8%8) sedgon dé semiconducibinipitix@ahsuf uroswbstrat shenivonducternab kvge N' (N1 enent  a
transi stor eat un transistor de type PNP. 6. Une tete (100, 818) selon | a
r evendi cat- oNnd Staiidff; 818) geler lagevendiatinmed, dans laguelled'Flément Adrnsistas egt@nioudauwns 5
regi on de seffigiondipgleionep semisandyctoyr destvpe Nift. & 1Bst r at seni conduct eur de type N
(1). 7. Une tete (100 8183 selon | a revendi cation 6, dans Iaqﬁ’el | e
| dl emeft & UpafRls (E90opr8Lssk nda fepririgatign, - d3padaquells; 13, Faign Hispiption (4, 10 est connectée
sem conduct e@ YUY FRPHPYIY Pogilit10) 10 . Une tMe (100, 818) selon la
revendi catdo Jtéedﬁgbs 485 Lfelllreel ir':ig"%oy sol (iwsé I,gti%{}t 4mi06 tfée%) est N )
connect de “a E}raeeco%tgeH a?fgn nglel’n t?r tg %ﬂ?éﬁf: '?i aP%afls gngeﬂspla Q la?ﬁ eq )?’;g y g?oéygnﬁé] cii'n

: guelTe Te su e e

l'a revepdi cat'ion ans stra conducteur ype N (1)

| . : : : : | | d
I R B B e S et

2, dans laquelle I"6lment A transistor est fornb dans une regi on de
S %9 conducf1ehe BIY (160< BfY) s 1B RReiithtion 10, SddRSkdile FERITeMANFHASIES st shibufsyRPurid
(71). 1% Ungsglodtimokiidd@n séivi€ondsc®uods b F @378 diorqi bd BonhébisedAunSpoloABLE] thadse.
|"eilnment a transistor est entourd par une 20 region d'isolation en
sem conduct2eune & (100p818Psjoh3a revdndication 1) diansdaduellzden sudettat senficonductaart dartipedt (7the
masse. 12. Uaend @henlrdidden iBip@diésaqli st coraprisedans dnecrikige elfantldd, 1 >dtits 1 atifednhd. | e
substrat sem conducteur de type P (71) a une concentration en inpuret6s qui
est congr i e Upeatdte (109c818) saipn el queltongee des yevargiications présédartescdansriagueli Bslém@nt dgne
tete (100, 8e@yergen dertiqueffterminye 188 1§hd 10 3104best st seus dmisrmsr dng pelfigulesminggans
| aquel | e 1" 6K16Mef upr: Pelliciipdpalanton(1€R) &t wegéaion: dre pamigpnducteqrpdans faguelle 1'¢iérent a
rliéBAf) est relpsilerebPEamd. 3 forne d' une pellicule nmince (104) sur une

licule jsolante (102) sur une region de sen conduycteur dans | aquell
ol et A4 gl S8 sy il o o %’% s a@gﬁ'eo il
quel conque dg c%"é{?rf?)'bge (% "[“8% A;ﬂa?ﬁs % U&7 %8 U, Rrsemmel] dyements 2

Bl g
d' 6t 6nent s dea"(?g%(/se"f'?si'ln%'r'f’oreéfec‘ior'?equse ah"éar"mfequ"é'e(“f T 104, 1103, 1104) et un

ensenbl e d;g6{,3 ;’%Pj &j%nlegét%ﬁe&tcg{gpé&m urle 194 RPbr6itre dolofi ?mﬂ%tﬁél&%glé Je@rd?i%l&lc e
d' une NgLriCgons neapparer | enregl strefrent conprenant une tote & | et

d' encre selon nI "“une quel conque des revendi ca- 35 ffons prec6dentes. 16.
Un appar ei{e, @napsafdili denfeBisiitentd jeflrortreS@62) @orhoRtant uk GRIREY (BRNB12B14§ BRidoRbl est
(810, 812, BhdMés ke HRAUBArediibmemR BbIBE I'tHEqubicbrius] deY FoPdlidichtiof TBIBESdERésD Bt besline
quel conque deakyéne EaMB0E)Poird@Rspprier GESIPFIraRenregistréi®at, Toyens (804, 806) pour

t ranspodt er un stippatell dbnegistagiont! I fui@Rhcre 48)2) comportant @&t méyepa He ipblarisation pour

d' enr egi st r epdlartserde pubbtrati Seinducle@(id Ja B Rifporgistemestes noyens de pol ari sati on
pg_u)rS pol ariser |l e substrat sem conducteur de |a tete d' enregistrenent. 45
5855 17
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