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1 O o dzts 9 ! tcOL tcOB OIsT 9 O d3" § d3stsH j dzd (
dzOyd dzO s Is ZMmls ©dzO0e dzd o Ols ¢ Mo j teh j dzdzts
QolssdBOIsdyj MSdj MmMdMmilsj d3r , C Cbiter @3 Bls
oBHdIl dzv M @ISty MNsSLdz d3 oefjsiEgsy J
fsdmMCtseo OW MmMdMmlsj d3O; t©WOHOtdz" j d kdz' stcOL ¢
sls MistsdzC dzso j dzd2 d k6 tsdzO; mMdMmisj d3r f so
dZzs Hj 2 o MOdzsdz ;¢ sl s gzez0 Mepigldy B3O ¢ L dzj
RBzdz' Isdff dzj ¢ dzOw 0 dzj Cstetsf tetso tsH C O

vjdeH jEzQdgddlsdwy OolssdssB Jdz! dets?2 1 dzj Slstetsd

-ufMtse j 6h j deMiso s Odedy ©OolstsdisB ddz! dzf = B,
1 Ctsdzseduyi MSd ydmlsr = Mddzser 7 kEMisOdzse ts¢

-Rdzlsj dzdJo dzs o JHEISMY dzOEyder 4 dMmMmdzj H ¢
L dzj CSltetsd3OG dzd Is dzr = ¢ d2nf dadiztsdy it tc O b dzj €zl
COLBwOMftejHJdzdlsj dz' dzgsdy o3 » Oded L &3y (41 f)

1o j2hdj Mmdmlsj d3r OQolssditsB d dz' dzts?2 B Stels
slsdzd yos Ismw  tsls ¢ dzOmMMdyj MSdr, ydmlsts { dzj
tcj " O] B2 LOHOYd o detsobkziw dzZmE M6 sdslf ez &IOMy
stsdzs ¢ 1dzj Slstedyd MSdy d 1
d, GdHOsdzduyjMmMScdy, MmMojltstsy
s2fMlso©, dd&jenhdj dzjt dzj Clstedy,
tcJ OdzdiLz@afdyd] d L GeHf Qudda=i2] dzd v G dz
' § fwsyjmmr o MmdMmlsjdj t©JC

sCtse Z{ tcOo dzj dzd W (C1v), 009 o B tdsasjod
BSCtesftesyj MtstcOF . vsO0Cdj Ctolzf dzr § mMsmis
Bsclkzls lsdshd@dhy) d &, dded ¢ 1 dzj Sbtedyd
dd ¢ d*B" & Htzedd cudmisr ke 5 fteddydy!
dzso j2h dj Mdmisj d3r OQolssdiBdtsB d dz' dets?2 B Btolsse
ZOL o ORPJgstslstotsdadz j MdMmilsj d3"

-p o lstsistetsdadz i 9 fifldgixdfi 20 9 defny SRy dzy S M
Colstster |j] dgy dBelzls lsdtshdls: Mw ded ¢ d&J - 0O
L dzj Clstetsdzdz d3, ded € dz¢#B"™ B3 Htszedd3 ¢ ydmisr d

polsslstetsdzdzOY MdMmisd BBO, EftcOo dzwv w  dzj ¢+ dzj

dzj { dzj Sstcdugfd )Gl 20O or atsH MOoOkBO k1t
gdzj s hdrn dzgjt dzj Slsteduyj Mk fJtodtoesHlz, (It
9ontSHAs?2 f jtedW jtedd 2.
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Ho d G OIsj dzyrdp (¢ dsptte Bisws P dzde O Tewdpyiyls Qfdmf dgfj dzv J
cdesMS sy duj MSOY MmdMmlsj 8@ VDC Hd&v forh
Oolssdisse d &z dz0 H s tesigdrs o af W [n dzte b aply B ez & dzdzC
MdMmlsj 8@ VDC, WkdSydsdOd d'j oL Odkshs Wl
dmMisd Lkzjls o SCOyYjMiss | ¢ otSudmisizs 2 H ododay stz
ZOC dztsdzy dzdWw G k2L 59 O, tcOL dzts fyls ¢ YOfmistsls ot
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Osdi3ssmW J tedz" § EMmdztsesdw, 06 o Oglzpfdzdbjstcon N g
MemMsswdd] HBtsy dsets fCter Isqdw.
[dCtosf tes\y) fiptste yJj dzlstc Odzd dzgr 2 stec Odz I
Qo ls clsst@ts digig ils j A3 . (G5 GdzOo dzgOW WlkdzC ydqw |
Ldzj Clstedyd MS dn ddzW ste 3Oy d tsdedz” ~ fnd ¢ dzO ozt
Qo lstsditsB  dzv fcdzzyjdgder = tsls o ntsHdes?2 ff | te
EftcOodzj dedw, dgj mMEhdj ddeW stedzOyds e ddzls
dzgj { dzj SIstedyj MSdr otLHj2Mlsead?2 dzO dzj ! dzj € |
ddeW stcdzOydw Wistedzd telz j Ispw ) BISCtestf oy
f sfdzj Hiso Ols j dz' desmlsj 2 L dzj Clstedyd MS dn
dzj f sftej HMlse j dzdesets EZ§tcOodzj dzgdw dzj 1 dzj € Istc(
-ldzgj Hicjdzdj © BBtelsMmjIs! OQolssddsB ddzv o9 ls
otsdz! Is0O. Clsts Mo w L Odzts fn dzj 5B tSH d d3ts M
dzj Clstesf dlsOdzdWw Hdzvw detso j2h dma { dzj e tsj d3C C
J Sstesd3BOG dzd Is dz' | CdHtctsSC dzOf Odz" Irdj € ls te
fcdzdzd Isj dz' dzr = EkMmlstes2Mmlse, dshdzr j 1 dzj €L
BBREZzISsOIstster RBzdz' sd§ dzj € dzOW L dzj Clstetsf te
o hjdzdd dzOff tew ) j ddfytsls ey I€ fiplacasjf dfdzto dirfdyj dz
fwn tobtejBdlsjdzj 2, Yls tsizts § toc dfo stHUtsdzsT3d B
tcOBtslsj. 1585 MeOLkz fjtejotsHdls! eofmj L1dzjCls
CO¢ L Ists B'" dzts MmMHJj dzOdes fted G jtejnmntSH] M
dzd tOyd tsdzO dz! dzts. d dc'd il Uz s dsHdig r n f slstej
sctetsdde &3d MJtedW BPY  Isniat gueaiasipishc §tots
G zOo dzts § ofmd 1CMf dzEOdtekzj &i3r § o dzOMilssw
129 sdz' Issea " d&3d f slstcj BdIlsj dzv d&3q (1 dzj Clstets
1 dzj € Is tots dedzets § d BICtesCsdiRy ' ¥ ls-j todzticjOH d 511
odH ] BOY f OtcOIskztc O, dz®BfitplacdsiS® O O difs.H)J.Oc

t hy Bisdzj j W te&idd®] ¢ fstdediists)dHdzdin G dzO 9 dzO
OCCEzdBzdvIststcdzOW BOISOtej v, ZftcOo dzw s h (2
1 dzj SstesHo deOIsj dz2 tOMMydlsOdzr dzO d&zOf tow ¥ j
M2 BGISHJ dz' dz d3d yJd W d3gfls MW usifi2 dskstodg 2B S to s
- usL HOdzd § d odzj Htej dzd 4 Zdzd o j tihOdz! dats 2
ZOL '™ 9 O] BBsc-t6] dpin@ldctistg e, CBlsstcOVW MBsy J s
LOfEMS 14w d fsHOyYykz 1 dzj Sbtetst dzgjtceadd o B
- 1 ted d3d dzj dzd J oL jtedz" nW, Mo Ber 4 ONHG®

dzj f sftej HMiIseo J dzdzets BIs  dzj Clstesdzdzts?2 MM j d3"
1 dzj e tsdzOS s dIsg dzv . Clsts fLoatsdzdls L dzOydls
md milsj d3r LOYydec Odzd v, 0] IsOC Y | dLBOo dlI
1 dzj CstesdmMCtesor i sd3j - CdO BBEGBEd 2 L dzj
Qo lssdi3OIsd ¢ d .
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4 dzdz" j stcOdemf tstels dzr j Mtcj H-Mise O
sedyds 3d MdMmlsj BOMEY Y] sbri S fipwizis dzs
tajrs;dﬁq’ﬁcf dzOH | ) dets s ! Colsstcts? gl
ttjorhoOehjl  dzOHJ ) detsyls! 34 -~ Odzd
J 6d 2 dz'ajts y@izlp d sfeifisd)tels M(sABS )Bofste
MMk Wt 6,5 sc¢, Gj tkestefgayfmMBdzts 1.
Y. uBotejd3j dede” § MmdMmlsj 3 ABS de3j®ls
BOLO MmMtmistsg]lskzlsdsto . H] MWIsC O 1 dzj
Cdzj § Istctsdzdz J md fids” j 3" M tdsjteCiglispf S5 6 s H dzv
or f sdzdgw ¢ Is ledzguq’*f cLOC" Isr mné @ mird 3oz 4
HOIyd<Ste vtelz v OjdgO dzdfiL dif sd3sh h i 7 )t eis s jolOfG3
9" OB OIs™ 8 OW ) L dzj Sstesdzdetsds B dzts € § Z 4§ tcC
CdR3OdzH ' dmf sdzdzd Is§ dz' dg" d3 EMmistets? Mls offiizf n
Ho >y j dzd v, EHE&(lse Of stotf 18 Godetfjlzts B § | & tc O dzfn
Mo HMisoQ daff wihdlaP e tczL € dz2O tsCtkzy O h ks Mt
sls dzj SBIstster 7 Md MY sdiz! RBisg @iz’ ,B" SOCHPMES IS ¢
fidtedJHOYd dn o ™ zo dzjdhdaiksttc 3B g §f s dzdz” d3 - yJ dzl
StcOdzm Stclstips @ 2 ¢ ldddciz (@ iz z yOMmilsdzed S O3 Hoa d Y Jd
ssdz! €5 fjtej HO9 Ols! s gtlztiztE O Mls s, o des
odzj hdzdr dMilssyded § tso, O kOCYJ {IOfyfdsss & ts¢
ILWWiClsdodzsets d HOYJ OolstszOlIsduyu MEsets i
MisustzGeclz B Slstse ' -~ ffifddiddsjdes @ IdrHdsteiGpls 0 O .
Il stelsso " § MmMdmilsj d3r ¢ dgls | dzdzj € Is z O dz!
sdMmisy &3 EZ§twOodzj dzgdwvw OolstsBsB d dzj d3
A ¢dzlsdB dzts€ ( te s 9 15y dzOF ABB @Antkogkd@king BystelE L s 9
gdMisj 30  f§tser Medgfipls’ k Msts@ ydls tste dsgei@idsd d ,
O BL d@3tsy dztsMmlIs dL d3j dzj dzd W stcOJ SIststedd ¢t
Mz yow s Edj dz' " OjIs Iststc 3 wigsd Af st €t r dig
10615%) . [6)ydlb My §scdadhl g ydkd MEdddls d
Memisswddd HBEsY dsdts fsCter Isdw.
Al ttsls d o ts B Iz ShyigftrpisEHy ABB W(Automatic/Anti Slip Regulation), ATC
(Automatic Traction Control), ETS (Electronic Traction Contra]) dzdpTC
(Dynamic Traction Control):
vz yh O4 s ftesyd MM HodXJdzadw dzO MiEE Sdizef § ¢
§1S<324fn-lsq113>14|s f) dziz > dgiists te d3 O ydfitplsstiswizp. sids tefs >
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Emists2 ydaé &8PIgHEectronic Stability Program), ESC (Electronic Stability

Control ), DSM (Dynamic Stabil i tAssistyyanag
VSC (Vehicle Stability Control):
Il searhOjls Ckhmsshk! HbtsBdggEs d dzv , ftcd H

Qo lstsdzsB d dzw .

Au d mls jfds@s§ of o dsits | dzdztisds dsts ) j BAf @rake Assist), BAS
(Brake Assist Systenq dAfBA (Electronic Brake Assisf ddmeagency Braking
Assistant):

vd3d dz' h O4 Is ststcdiisistetgBd dizr s f ZB®§ d3 Qo Ist
fsorh jddvw HOo drfptsleld W i tod olésta tg d3SHL tols[ to | BdzdaiHsiig t
dzO) Olsdd dz20 Isste3sL dzlz® fJHOM tsdz' L tiste Otslad
mdMmisd B 1 dzj ©ls @ jdlznr 2 defPle dag@zd v Is to O dzfr
ftoj HislsdadeOM ftetsj LHO dzddedd culstst é) [ 1]
weogdwjlsimw Mmdmlsj 306 PBA (Predictive- Br al
fnw zs ¢ Ols st sy jvdatfd O MHOS?  ftdeQ fif fiyldstdnls o d W
fMBdzdyj ddw f disf@3, + WHitlg'S Istd@fgapiinls d dzis & te d3ts
fMded y j dedw o jteswisdesisd dzOj LHO Hoady kM jct
stczdL Ctdzstctsdz

g Misy BO §SHH Y Bz 3 J FOOezo d > j dzd v .

d HOY Isd o-dets 2izls Wi (Adaptive Cruise Control):

gdMisy BO YBHH]j®E JMNOSKSMIOH OdE WEHI § O
Ctstete ] SIsdtetso Ols! Ylstser i tSH Hdgdigy Olsi3] X Hdiz
Istc Odztf tstels ddf) lezaf O d3dpte J H dzw tc OB fldy dz! L frigdf frisldnj
Zs¢ Oydtsdzdz" § HOIsyd<d.

A
A

A udmlsjd3¥ ftojHBlo O j ded W Oisliswlat dets 9 § dad 2
Mdmisy SOk MY stOHds ddzd flsecri mMggdJ

Is tc O dzfi) Is odigs BYdjcig jdg. Qo It tsfls j 2 d o fd fMls

dzy d #f © fy datg fiy lasq d3d Y HE Ho dX khddsdmw

ts fn

fiyls ©

jHEf iy HOg sdgL o lp® B3 M d ¢ dzO dzts k. J
flls j BOR Qeofls stEROls o jufi B dzv j Is i) & O Bs@lis' dstsQ ¢j lsk
fls j 3" NHoj ez toplzj Istsdz S5 Wictsdls Odz dzf
Cso' Qdzgtijdsjsdim 2. [ Oz dzj 2h dd5 tOLodlsdj o3
op&Go, sBy M jydo Os hOw Bj LY OMdets j
Y J dzd jSots tafj di{fy dff totc lsistms@lzif slssCj . wdmlsj
dzw s sy ¢cL OSCtr Is' d&3d &, dzts Cotcr dslbz rfzfe j o3 |
fsdz LEs hdigd dJdz¥ stediOyde tls dzOedc O
Oz stclsdzs?2 ddz tOMlstczCIskzter .

Isj d30 Is s tcd3tstp j @edBBW (Biaksby YVie)s

f4Clsdo dzOv BBdiBL dAMs sigEls jif § tz®H dgj «
J Miso dzv jdsdifms 21 dgjfCds tefistcts o sH O d3) © md
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AbCIlsdo dzOY Y BsHO jMCO Oolstsditss  dzv .

Audmls jfz@j Hislso B ¢ §f H O Bdzitsd d &RP (Ant
Rollover Protection Systen]) dZ&ARM (Active Roll Mitigation).

A dolsdOlsdyj MEOOs dgffdadsj fFPls LY dzssyudmisd s j &
ddmlsj BO (skzzy®PY s zEtftedg J MSse s HOIsyd
2O dzg ydd dzjet®L ¢ Of j dz! ZO o jltetsosdy Mmisj € dzj
MEtesMmils! Mlsj Cdzstsydmisdlsj dzw .

A dolstsdiZOIsdyj mMSoOv mdmlsj B3O kfttOo dzj degdw Mo
o jlstsots? HOLyYydS¢ fftejHjdzv]jlks ssig®ff O 1) jzipE
o Cdzt Yo, ils Mo jlilstsor j ftocdetster . 2 {cP§ thels &
f4tod Cdzé ujdzdj o3 WO, Hdhv fydeding P dzde'nistsfyd
StcOdzmf stels O.

Il Btelstseo " § MdMmisy &3 ddaW sted3Oydd o tsHJIs§ dzw

A udflsj B30 ddW stedsOydd & IjrdduiNisd Meh
ddzj Hdl LO IsjmrdzdUismMOd gsiizismts tew , abkvligtsdz
Bsded Issted ddef W H @o dzff d dzO~ . gdMmlsj BO d3tsy j k
ddeW stedzd telzes h j 2 stsdz €t o st Y ds,j dzvtf, j to Hread
ddeW stcd3Oyds o Mmjteadmdse 2 yj dzlsts.

A udmlsj 30 OHOfIsdodesets tsfpe j N j ded W :

{BiMfiudoOjls dlfyh j Histeasigad) " fted IEBS]L
oyaf ©o OW W OB WO btsdEstlse jIsmissliHdlj offs.c
d MO, Mmiststelsfplg'dzy , Od 5§ j &7 dgde’ dgdn ¢ § tc jlzda
tor @ asOt sy Istsdz €5 ftod HodxJdedd
fcotstesls] OolstsdissB Jdzv Mo j IsH titfc & M
dlsj dz Bsy L B2OdzZOB ) By dzze Mdlskz C
Isj B3O EftcOo dzj dzd W dz0 s fisdidd®eQ dzd § O CtaGaL
csMistzd Hodigsdz fSotstetslsO tokzdzv, z ¢ dzf
Mmis sv dzdzts or ydmazw j Is zs B @y’ 2 [l
slso jlsMmlselz s hdj Ctsd3O0dzHT dMY sdzdzd s dz'
dmisj i3¥ B dzOdg'z J flad ' § ds iyl &1 f 2 :
s bOSdd3 MdMmisj 303 Bilsdesmw IsmY  yid & daii] qzdp’
HOIyd S odid tcOL dzd ydz' = sdf sefmilsofigC Odzt Gl
OQolssdiis g tgzeéddd ] otHdIsj dzv 5 dOdzd ydd
MdMmisj BOR SOCK] sldshY bBifhuj tedhisj Bsis sy
ddeW c OC tcOMdzr j J6eak@Olsy) lszddzfo Ho ezl | € 2O &
odHddi §j oBHdIljdjd JLoBE@ENEIY Ho (g Ut
Emdzse dAvts2 toedzfsH d dzs mis d .

A udflsj B30 fwjnkfejyxnjddy s §jtjMmjujddd
sdmlsy O fHtoj HIZd IBji o O ls dzg ftetsd L 9 sdz! des 3
fsdshr HodyjddW.

A wdMmlsjBO HwjHkzftojyHjddw s & RECARO] dats i)l

Stability Control).

A wdmkj B30 ®wsdelststeddzc © ¢Mdzj f 52 L tsdzr &
ddMmlsj O f toj HHzffldcjj dgH Ofdsj ldtso r &3 dadzd L o k¢

JLBBtOy jdzedj &3 dzZO o dH jtsBsddlsttej] © dzOR
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Micj HMiseatsds Hickzedr LEybBfgedzy ¢ sFEsc & & d finisdadi
fted §jtoj xOBtepdyds (sdzsmiz Hodxj ddVW.

A Hq’fr]lscldz,G) tcOMYf SL dz0o Odzd VY HBWEBY dZ" 7 L dzOS t
l dHj smdMmilsj d©3O0O tdssyddzg" Y d 9 1 ©OgzBS dH 5 oty otz
Besdd stste ] ( § Edip tstefdisd3 fhtedsly ydtelzj ls dzO dzts s

A wdmisjd3¥ tsBdeOtelkzy jded™ Htojfwisimisod?2 ted
Clsd  Mmdflsjdr S8 dkOEy o0l {8 PEEkEs b
d da t6 OC tc Odpimial jazlzddjLd3) § tod frptalsidgeied  frisg GidiEs
d, SteHO ftojfwismMisod] dHJjdzsdW dydtctse O dat

A [sddlssteddzc Mshmistswddw o9sHdIj dv:
gdMmisj 30 tsshdd@d @) toj OCydiflsssdedls § 428 &
d Hie. B jbzfets LokzC(oar &3 (dzcMmtse ' d3)
J G5 GO ¥ .

A adimj dgr dJdzW stedztetso Odzdw s ftojfwislse d

A OadGquB@@rJ mdmlsj a3 :
gdfmisy B, o IsEak] U] g 5&]YIs dfedzl steBBOYds
odzzlstcd Oolstsdise d dzw o Mmizzyowas fJtetsjLHO
B3 MsOR, GH] ftosfOHOjls MdedzOdz tsls MY kzls dz

Au flsj 8" ddat sedBOyqdd t Muhisswddd HsLE) d
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ssfdzdots otsLotcOh OjlsmMw o Iksfdzdedz 2 BOC 1

bCCREdIYIstsSte Issf dzd 9 O

bSCCERBzdvwIstste Mdzzy dclf iz &z2® § 58D dzp dzdhs € § o3
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Parameter

Sensor Types d ff IsH

Signal Typeus d §f @HQ

Typical Applicationi

] Ot Od3] Is t yqs o 1 tefd3j dzj dzd W
Pressure © 9 dzj ( Piezoresistive Singleendedvoltagei ts H| Oil pressure
'@ jListejL q’fr]lst dzsMiststotsdztiaijidzq 1 Oo dzj dzd 4 B3O

Solid-state micromachine
monolithic silicon
piezoresistive i d3d € g
3O h d dzdz" 2 - i
dzsor 2 4 jLBBY

Singleended voltagé
SH dets M ls tste s d
dzOf oWy § ded

Enginemanifold pressure
oil pressuré H O 9 dzj d
CHelzj ClsstcOR H

H&zj dzd § 3O

Temperature
v Bfd Lol

Thermistor-1Is j te d3d f

Solid-statesilicon junction
devicesi Iso j toH Sis J
Ctoj d3dzd 4 & " -

dzr | Ekfmlstets?

Solid-state silicon junction
devices-Is 9 j toH tSls
Ctoj Bdzd j o' § -

sdzr § EfMmlstets2

Singleendedvoltagel 5 H

dzts ) Is ts to 1S dztty) jd dzd
Singleendedvoltage- tS H -
dzts ) Is ts to ts dztty 4 dzd

Serial digita 7 §f 5 dzj-H
Isj dzv dzr 2 ydwts

Water temperaturg oil

temperatyji IsJ o3 -d
SEtce©® oBHT , I
30 I dzts

Water temperature air

tempeature 7 Is j &3 J
Sztce® o ftSHT , I
OoBLHERO

Water temperature air
temperaturei Is j d3tf-j
sztcO® o tsHT |, I
9BLHERO

18 Goering C.E., Stone M.L., Smith D.W. and Turnqist. Off- road vehicle engineering principldSA,
¢ SABE, 2006/ 16229230
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Rotational position

Potentiometric f ts kzj

Singleended voltagets H -

Acceleratompedalposition

VG dztso t5§ Yydodj sted uj| detsmisstetsdatgijideq -f s dydw ¢ jH

f sdztsy § ded 4§ dziGs tstc O

hjdedd)

Rotational speed Incremental encoder O - Frequency y O Mmis tsl9 Engine speed, wheel spe¢
YOMisBIsO ot ecsor 2 HOILYF -Me stesMmis! 9|
dzd w Hgc Oy, MC 5]
9t Qiizdv € sdz
Linear position Potentiometric {f s Hzj Singleended voltage Engine fuel pump rach
| ddzj 2 dzts | ydesdy sted yy tsH dzts s s to ts df position - 1 tsdztsy §
i sdztsy J dzd § dZzOf oWy jdzd | Mists2 ¢ d Is ts 1
h jdzd g ) ZOMtsMO Ho dc(
Linearspesd- Doppler RADAR- Frequency yOMmlis 514 Ground speedf z1s j o
[ ddad 2 dz2Ow 1 HEf dzj ese ME M stesMmis!

Leveliv tetso j ¢

Potentiometric-

Singleended voltage

Fuel level z tcts 9 J
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