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fiK nigBumumu Hagiinicmo
ma EqieKmuBHICMb PO3YMHUX
mepMocmamis

Paiian LLinxeH (Ryan Sheahen), Littelfuse

Po3yMHi TepmocTtatu cranu nonynspHUM 3aco6om eHeprosbe-
pexxeHHs ana 6yauHkiB, opicHux 6yaisenn i ToproBux 06’eKkTiB.
3 2018 poKky pUHOK PO3YMHMX TEPMOCTATIB 3POCTAE 3 BUCOKUM
cepepgHbopiuHum temnom CAGR (Compound annual growth rate)

Y 22%. 3aBAsSIKM TAKOMY BUCOKOMY 3POCTAOHHIO BUPOGHUKM MO-

XyTb nerko 3aBAsSKu TAKOMY BUCOKOMY 3POCTAHHIO iHHOBALii B
HOBUX Mopensax. MaibyTHi po3ymMHi TepMoCTaTM HAZABATUMYTb
LUMPOKMIA cnekTp iHdpopmauii, BKIIOUAIOUM AayaUT eHeprocnoxXxu-

BCOHHS TA NOPIiBHANbHI AGHI LLLOAO CNOXXUBAHHSA eHeprii Ao Ta nicnga
oHoBneHHs cuctemu OBK (onaneHHs, BeHTURsLiA Ta KOHAULiO-

BAHHS NOBITPA).

3 4ACOM PO3YMHi TEPMOCTATH ByayTh BU-
KOPWCTOBYBATH LLE BinbLLe TEXHOMOTIH,
TAKMX SIK LUMPOKUIA CMNekTp iHTepdeNcis
loT mns kepyBaHHs Ta mepeaayi AAHWX.
Kpim TOro, ui npucTpoi npauwioBaTMMyTh
Bif, MepexXi 3MIHHOTO CTPyMy T MATUMYTb
pesepsHe XMBReHHs Bin 6aTtapei, wob
3anuMwaTtncs B poboyoMy CTaHi nig yac
BIOKIOYEHHS enekTpoeHeprii.

LLlo6 3a6e3neunTit BUCOKY HORIMHICTL
PO3YMHOrO TEPMOCTATA, iHXEHEPU-KOH-
CTPYKTOPW MOBWHHI  BUKOPWCTOBYBATH
HOAIMHI KOMMOHEHTU AN 3AXUCTY Tep-

Cnoci6 Bumipy
© TepMopesncTopHe BUMIPIOBAHHA TeMnepaTypu
NTS

® |HWi AATYMKN HABKOAMLIHBOTO CEpPeAoBHLLA

r
InTepdpeitc 38°A3Ky
e 3axucr Bl paﬂiOWaCTOTHOFO €NeKTPOCTaTUYHOro

po3pazy AnA 6e3ApoToBMX CUCTEM -

®  3axucT Bl Nepenajis Hanpyru Ta onepauiitHoi
cuctemu ans intepdpericy RS-485
®  3axuct giogHux matpuub 100/1000BaseT

SSR: TeepaotinbHe pene

NTC: HeratugHuit TemneparypHuii koediuieHt
PPTC: MonimepHwit NO3UTUBHNI TeMNepaTypHuil koedillieHT
TVS: Mpurkisysasi nepexigHoi Hanpyru
ESD: EnekTpocTaTiyHmit po3paa

0V: Mepexanpyra

0C: MepeBaHTaXeHHs 3a CTPYMOM

M 3axuct

Puc. 1. Mpuxnag po3ymHoro repmocrara
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M KoHTponb

MOCTATG Bif MOTEHUIMHO HebesneyHux
30BHILLHIX 3Arpo3, TAKMX 9K NEePeBaHTA-
KEHHS MO CTPyMy B Mepexi, nepexigHi
npouecu Hanpyrm Ta enekTPOCTATUYHI
pospaan (electrostatic discharge, ESD).
3 ujei cTaTTi PO3POBHMKM AI3HAKOTLCS, SK
30XMCTUTK CBOI YyTIIMBI €NEKTPOHHI CXemu
Bin Takmx Hebesnek. Matoun wo inbop-
MaWito, PO3POBHMKM 3MOXYTb BMNEBHEHO
PO3POBASTU PO3YMHI TEPMOCTATH, IKi MO-
XyTb BUTPMMYBATH HebesnedHi nepexigHi
npouecu Ta ByT HAA3BMYAMHO CTIMKMMM
TO HOLIMHUMU.

KomyTauis HaBaHTaXeHHs
®  SSR nepemMukaHHs HaBaHTaXeHHs

3axuer nitili-ioHHoro akymynsatopa
© [leperpis i nepeaHTaxeHHs no ctpymy PPTC

3axuct Xusnexns 24 B aminHoro cTpymy

®  TVS 3axucr Big nepeHanpyrin

®  3axvcr Bif nepeHanpyri 3ano6ixHukom PPTS
3 MOXKNUBICTIO NEPe3aBAHTAKEHHSA

M BumiptoBaHHs

Komnasia CEA — o¢iuivinmi gucr-
pu6‘torop Littelfuse Ha Teputopii
Ykpaium. bpeHp 3apekomeHpy-
BaB cebe HAO pPUHKY SIK HARIHIA
Ta BUCOKOEePEKTUBHMI BUPOGHHUK.
O3HaiioMTech 3 LINPOKOIO HOMEH-
KJIaTypolo eNeKTPOHHUX KOMIMOo-
HEHTIB 30 NOCUJIAHHSAM HA CANT.

ornsaa pObOTU PO3YMHOIO
TEPMOCTATA

PosyMHMH TEPMOCTAT MOXE BMKOHY-

BATH LWIMPOKMI cnekTp dyHkuin. Ak i

y BMNQAKY 3 Oyab-AKMM iHLIMM TEPMOC-

TATOM, OCHOBHOIO YHKLIED PO3YMHOrO

TEPMOCTATA € MOHITOPUHI TEMMEPATYPH

HOBKOSULLIHBOTO CEPEfOBULLA TA OKTUBA-

uig cuctemn OBK, konu Le HeobxigHo, Ans

NIATPUMAHHA 3040HOI TeMnepaTypu Tep-

moctata. Pyrkuii, ski pobnats TepmocTaT

PO3YMHMM, MICTATb y COBI:

® nepenayy iHGOPMALii NPO CTAH cucTe-
mn OBK;

e 06pobKy KOHTPONbHOI iHdopmauii 3
BIAAANEHOr0 MNPUCTPOIO, TAKOrO §K
cmaptdoH, MK abo nnaHwer;

®  CrosiuweHHs BnacH1Mka abo meHemxe-
Pa NPO HEOBXIAHICTb BXMUTTA 30XOAIB.
[eski po3ymHi TepmocTatM MatoTh

akyMynaTopHy 6aTapeto ans pesepsHOro

XMBNEHHA HO BUNOAOK nepebois y mepexi

3miHHoro ctpymy. Ha pucyrky 1 306pa-

XEHO MPWKNAL PO3YMHOrO TEPMOCTATA.

Y pamKkax HABKONO 306PAXEHHS ONUCAHI

Moro dyHkuii Ta nepeniyeHi pekomeHno-

BAHI TEXHONOTIT AN19 30XUCTY, KOHTPOMIO TA

BMMIPIOBOHHS, $iKi MiABMLLATL HOLIMHICTb

Ta ePEKTUBHICTb PO3YMHOrO TEPMOCTATA.
Ha pucyHky 2 nokasaHo petansHy

CTPYKTYPHY CXEMY PO3YMHOTO TePMOCTA-

Ta. Y Tabnuui npaBopyd Big CTPYKTYp-

HOI CXeMMW MepPepaxOBAHi PEKOMEHLOBAHI

KOMMOHEHTH, AKi 3AXULLAKTb €NEMEHTH

www.chiphews.com.uad
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Puc. 2. CTpyKTypHa cxema po3yMHOro TepMocTara

cxemu Ta 3a6e3nedyioTs epekTusHeE Kepy-
BAHHS | BUMipIoBaHHs. Hagani onucai He-
6e3neyHi GaKTOPH, IKi MOXYTb MOLLIKOAUTH
CXEeMy, O TAKOX PEKOMEHOBOHI KOMMO-
HEHTU 3aXMCTY, KEPYBAHHS TQ BUMIPIOBAH-
HS, HeOobXigHi ans 3a6e3neyeHHs BUCOKOT
HOAIMHOCTI TO €PEKTUBHOCTI.

3AXUCT PO3YMHOTIO
TEPMOCTATA

BIA NEPEBAHTAXEHbD,
MEPEXIAHUX NMPOLLECIB
TA ENEKTPOCTATUYHOTO
PO3PAAY

BNoK >XUBJNIEHHS

bnok xwuBneHHs nepetBoptoe BXigHY
Hanpyry 24 B sminHoro ctpymy Big cucre-
M OBK Ha Hanpyry noctinHoro crpymy,
AKQ KMBMTb BCI iHWI 6Gnokn cxemu. Xoda
cnctema OBK 3Hmxye Hanpyry amiHHOrO
CTPYMY MEPEXi XMBIEHHS TEPMOCTATA A0
24 B 3miHHOrO CcTpyMmy, niHis 24 B 3min-
HOrO CTPYMy BCE i€ Y4yTIMBA 4O CTPYMIB
NepeBAHTAXEHHS TA NepPeXxigHUX NPOoLECiB
HAMPyru, ki MOXYTb TMPOXOAMTU Yepes
cucremy OBK.

LLlo6 30XMCTUTM mxepeno >KMBReHHs
BiZl TPMBOMMX NEPEBAHTAXEHbL 30 CTPDYMOM,
BUKOPUCTOBYMTE 3AMOBIKHUK 3 YACOBOIO
30TPUMKOIO, LLO6 3aMOBIXHKK BUTPUMYBAB
MyCKOBI CTPYMM, CMPUYMHEHT BMUKAHHAM i
BUMMUKAHHAM [BMIyHIB. 3AnNO6IXHUK 3 ya-
COBOKO 3ATPUMKOIO [O3BOMNTL  YHUKHYTH
HEMPUEMHMX Bi,D,KJ'HO‘-IeHb, CNPUYUHEHNX NYy-
CKOBMMM CTpyMamu. [lng HU3bKOBONBTHMX
CXeM HOCTYMHI MIHIQTIOPHI 3AMOBIKHMKM
3 OCbOBMM BMBOLOM i [/ MOBEPXHEBOrO
MOHTQXY, LLIO AO3BONAIOTL 3AOLAANTH JO-
porouiHHmit npocTip Ha nnaTi K.

[MonimepHmit 3aNOBIKHKMK 3 MO3UTMB-
HUM TemnepaTypHum koediuientom (PPTC)
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i 3 MOXMBICTIO NEPE3ABAHTAXKEHHSA € Qnb-
TEPHATUBOIO CTOHAQPTHOMY OAHOPO30BO-
My 3aMOBIKHMKY. 3aNOBIKHMK CNPALbOBYE
BHOCNIAOK HArpPiBAHHA Nif i€l0 CTPymy ne-
PEBCHTOXEHHS, NPOTE BiH NOBEPTAETLCS B
NOYATKOBMM CTCH, KONK MOrO TEMNEPaTypa
Nafae HUKYe NOPOroBOro PiBHS, i BiH HE NO-
Tpebye 3aMiHM Nicna TOro, K CNPALIOBAB.
Yoopu 6nuckaeku B AIiHIKO enekTpo-
nepeaay i BenuKki ABWUIYHM, LLIO IHAYKYIOTb
3sopoTHi Hanpyrv EPC 8 ninii enektpone-
penay, MOXyTb MPU3BECTM A0 PYMHIBHUX
nepexigHux nepesaHtaxens. Lli Hanpyru
MOXYTb LOCArATU PiBHS KinoBonbeT. Xoua
cnctema OBK moxe mMaTi 3axMCT Big Takux
NepeBAHTAXEHb, YACTMHA €Heprii Moxe
npoxoantn yepes kontyp OBK mo 6noky
XusneHHs.. Bukopucrosyite giog ans npu-
AYLUEHHS BMKMAIB HONPYIM NPU NePeXigHUX
npouecax (TVS) ana dikcauii Ta normmHan-
HA 3QNMLLIKOBOI nepexigHoi Hanpyrm Ta ii
eneprii. Jioan TVS sabesneuyioTs:
®  HOAWBMAKMI YaC Bigryky MeHwe 1 nc;
®  Hu3bKi HaMPyrM dikcauii ang 3axucTy
YYTMBMX HOMIBNPOBIAHMKIB;
®  31aTHICTL 6€3NEYHO NOMMHATH MIKOBY
imnynscHy notysxnicts 400 Br;
® [BOHAMPABAEHI TA OAHOHAMPABMEHI
KOHirypauii;
® BepCii 419 NOBEPXHEBOTO MOHTAXY.
Ha pucyHky 3 nokasaHi yMosHi nosHa-
YEHHS [BOHAMPOBAEHUX | OLHOHAMNPAB-
nennx TVS-giogis. Jea giogn, nokasaHi B
ABOHANPABEHiN KOHPIrypaLi, BUKOPUCTO-
BYIOTb AiOAM, NIAKMNIOYEHI KATOL-KATOL,.

Bnok kepyBaHHsa 6arapecio

Brok kepysaHHs BATAPEEID TAPAHTYE,
WO BCi enemeHT 6atapei OfHAKOBO XMB-
NA9Tb HOBAHTAXEHHHA, i KOHTPOMOE CTAH 30~
psiay enemenTie.[ns 3axucty HaniBnposig-
HMKOBOI CXeMM KEpPyBOHHA Bif nepenapis
HAMNPYr1 TG enekTPOCTATUYHOrO PO3pPsay

o—pg4—o0

[1BoHanpasneHnin

Karog H—O Aton

OpHocnpsiMoBaHmit

Puc. 3. AsoHanpasneni TVS-gioau,
3’eAHaHi karoa-Katon
i opHoHanpasnenuii TVS-gion

sukopucTosyite TVS-pion. Posrnanemo
TVS-giog 060 6araTowaposuit BOPUCTOP
(MLV). Byab-sxkuit 3 upx NpucCTpois Moxe
3a6e3neunTu ay>xe HU3bKy HAMpyry cnpa-
LIOBAHHA Ond 3AXUCTY HU3bKOBOJIbTHUX HA-
NiBNPOBIAHMKIB | 306e3neunTi 3axmcT Bif
€eNeKTPOCTATUYHOIO PO3PSAAy BIANOBIAHO
O CTAHAAPTY ENEKTPOMATHITHOT CyMICHO-

cti IEC 61000-4-2.

Po3pobHukm nosuHHI 3anobiratu ne-

PE3APAIKEHHIO TA NEPEerpiBaHHIO aky-
MYFSTOPIB, BUKOPUCTOBYIOUM NEPE3apsaHi
3anobixnukn PPTC. PisHosman 3anobix-
Hukie PPTC moxyTs ByTi sk KOMMOHEH-
TAMM 018 MOBEPXHEBOrO MOHTAXY HA
nnati MK, Tak i 6esnocepenHbO BCTAHOB-
MIOBATUCA HO AKYMYNISTOPHY BaTapeto ans
LIBMOKOIO BUABNEHHS CTAHY Neperpisy.

Intepdeiicu BBOAY/BUBOAY

PosymHUIT TEpMOCTAT MOXE MATH Kirb-

KO APOTOBMX | GE38POTOBMX iHTEPdEiCiB.
IHTepdeitcu nigaaoTbcs BNAMBY Hebes-
neyHux ¢GAKTOPIB 30BHILHLOTO Cepeno-

BUMLLQ,

po3psaay.
[na USB-iHtepdeiicy Bukopucrosyite

AK NPABUNO, €nekTpoCTATUYHOrO

TVS-gioan ans 3axXMCTy Bif €N1eKTPOCTATHY-
Horo pospsagy. ueitecs Ha:

MiHimanbHe 6esnedHe
enektpocTatnyHoro pospsay 20 kB
yepes NosiTps abO NPU NPSMOMY KOH-
TAKTI 3 MOAMHOIO;

NOTNTMHAHHA
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Puc. 4. Cxema acumeTpUUHOT MaTpuLi
TVS-pioais gng NOrnMHAHHSA
nepexigHux Hanpyr
i enekTpocTarMyHoro pospsaay
Ha KOXKHIN 3 NiHii nepepaui
AaHnx RS-485

e emHicTb He Binbwe 1 nd gna MiHiManb-
HWX CMOTBOPEHb NEPENAHMX | MPUIAHS-
TUX CUrHONIB;

° HU3bKA HANpyra cnpauloBAHHA — HE
Ginswe 10 B;

® ogHOHANpaBNeHuWit abo ABOHANPAB-
neHun gion;

e crpym BuToKy merwwe 100 HA.

Ons saxmcty USB-iHtepdericy sig ne-
PEBAHTAXEHb 30 CTPYMOM PO3MIsHbTE
sanobixHuk PPTC 3 moxnusicTio nepesa-
sanTaxxerHs. LLlykaiite Hesenuky moaens,
wob saowaantm micue Ha nnati MK

lHTepgenc aymioBxoLy BMBOAMUTHL

CUTHONM TPMBOMM TA MAE BXid, WO QAKTU-

BYETHCA FONIOCOM. 3AXMCTITb NiHii BBOAY/

BMBOAY UbOTO iHTEpdeicy 3a AONOMO-

roto TVS-pioga. [na koxHoi niHii MOXHO

BMKOPUCTOBYBATM OAHOHAMNPABAEHUI abO

LBOHAMPABNEHWN LLiOA.

IHTepdeic kopucTyBaYa MiCTUTL na-
Henb BBeaeHHs namux. lHTtepdeinc bGes-
apotosoro 38's3ky Zigbee nepepae aai
T OTPUMYE iHPOPMALIO AN KEPYBAHHS
Bil TOKMX MPUCTPOIB, Ak cmapTdoH abo
nnanwetHuin MK, O6ugsa iHTepdeitcn no-
TpebyloTb 3aXMCTY Bifl EN1EKTPOCTATUHYHOIO
pospaay. Hiogri matpuui TVS, aki 306e3-
neuytoTb woHanmeHwe 10 kB npsoHanpas-

NEHOro NOMMUHAHHSA eHeprii, HOAIMHO 3aXM-
CTATb Wi ABA iHTepdencu. ANbTEPHATHBOIO
TVS-piopam ana iHtepdency 6esnpoTo-
BOrO 3B'A3Ky € MOMIMEPHMI MPUIHIYYBAY
enexkTpoctatnyHoro pospsaay (ESD). Moni-
MEPHUIA MPUrHIYYBAY €NeKTPOCTATUYHOTO
pospsany (ESD) Mae ayxe HW3bKy EMHICTb,
3a3smyan 6nmsbko 0.25 n®, wob MiHimi-
3yBATM MOTO BMIMB HO PALIOYACTOTHI CUr-
HQMM, 4aC BiAryky meHwe 1 HC i TMNoBmit
cTpym BuTOKY MeHwe 10 HA.

MposigHa wuHa M-Bus RS-485 y ko-
MEPLIMHOMY PO3YMHOMY TEPMOCTATI 3a-
Gesnedye nepenavy AAHUX 4O 30BHILLHBLOT
cuctemn. [ns saxucty pobounx Hanpyr
=7 B i +12 B na ninisx ganmx RS-485 su-
KOPUCTOBYMTE OCUMETPUYHY MATPULIO -
ogis TVS. Takox 3BepHiTb yBAry Ha BUCOKE
NOMIMHAHHSA  ENeKTPOCTATUYHOTO PO3PAZY
sue 20 kB. OamH KOMNOHEHT, Sk NOKA3aHO
HO PUCYHKY 4, 3aX1LLAE OBMABI NiHIT AAHUX.

OcraHHiM iHTepdecom € aucnnei,
AKUM, 9K MIHIMYM, MOKO3YE HONALUTYBAHHS
TEMNEPATYPU TA GAKTUUHY TEMIEPATYPY
B MPMUMILLEHHI. Ona 30XMCTY CXEMM AMUCII-
nes MOXHQ BMKopucToByBath TVS pgiog,
TOKMI §K TOM, O PEKOMEHAYETbCH OJis
6noky kepysaHHs 6atapeeio, abo 6ara-
TOLLAPOBUIM BAPUCTOP.

EdekTuBHE KEepyBaHHSA
TA BUMipIOBAHHS

PosrnsHemo pparisep pene 3 dikca-
W€D AN KEePYBOHHA XMBNEHHAM 6nokis
posymHoro Ttepmoctata. o6 yHukHyTH
CTBOpEHHS enekTpomartitHix sasag (EMI)
nif, 4ac NepemMuKaHHs, WykanTe apaneep,
KM NEPEMMUKAETBCS, KOMM HAMpyra me-
pexi 3MIHHOrO CTPyMy NepexoanTb Yepes
0 B. Kpim Toro, pene 3 dikcauieto gosso-
NSHOTb 3AOLLAANTH HO EHEPTOCMOXMBAHHI,
OCKIfTbKM BOHM HE CMOXMBAIOTb EHEPTItO B
30MKHEHOMY CTAHiI.

HalBOXIMBILLMM €MEMEHTOM PO3YM-
HOroO TEPMOCTATA € AATUMK TEMMNEPATYPMU.
PO3I'J'IFIH8MO MOXJIUBICTb BUKOPUCTAHHA
TEPMICTOPQ, ENEMEHTA 3 Bill EMHUM Tem-

CraHpapTi 6e3neku Ans po3yMHUX TEPMOCTATIB
Cranpapr Hasea

uL873 Temperature-Indicating and Regulating Equipment

ANSI/UL 60730-1 Automatic Electrical Controls — Part 2-9: Particular Requirements
for Temperature Sensing Controls
Automatic Electrical Controls for Household and Similar Use;

ULe0780:2:14 Part 2: Particular Requirements for Energy Regulators

UL 1449 Standart for Surge Protective Devices

UL 1434 Standard for Safety Thermistor-Type Devices

UL 4248-9 Standart for Fuseholders

IEC 60334-2-30 Ed.5. 1b: 2016 Hou;ehold ond Similar Electrical Appliances — Safety — Part 2-30:
Particular requirements for room heaters

UL 1642 Standard for Safety Lithium Batteries

UL 2054 Household and Commercial Batteries

IEC 62281 Safety of Primary and Secondary Lithium Cells and Batteries during transport

36

nepatyprum koediuientom (NTC). Tep-
MmicTopn 3a6e3neuyioTb KpaLly TOYHICTb,
HIX IHWI TMOWM TEMNEPaTYPHMX AATYMKIB, |
BM3HOUQIOTb LUMPOKMIA [JiANA30H Temne-
patyp — Big =55 no +220 °C. Bukopwucro-
BYMUTE TEPMETUYHO 3AKPUTUI TepMicTop,
wo6 OTPUMATHU JLOBIOCTPOKOBY HAAIMHICTL
i cTabinsHicTs. Hesenwki sepcii ans no-
BEPXHEBOTO MOHTOXY EKOHOMIATb MiCLe
Ha nnati [1K i go3sonsoTs aBTOMATU3YBA-
TW BCTAHOBEHHS.

CTAHAAPTU BE3MEKWU,
O 3ACTOCOBYIOTbCA
A0 PO3YMHUX TEPMOCTATIB

PO3pO6HMKM MOBMHHI 3HATK CTAHAAP-
T, siKi 30CTOCOBYIOTBCS O PO3YMHUX
TepmocTaris, i B Tabnuui 1 nepepaxosaHi
ui cranpapTti 6Gesnekn. HenoTpumarHs
BIANOBIAHMX CTOHAAPTIB MOXE MPU3BECTH
L0 HEMOXIMBOCTI MPOXOMKEHHS CepTUdi-
KALIMHMX BMI‘IpO6yBOHb HA BiAMNOBIOHICTb,
LNOAQTKOBMX BUTPAT HA PO3pobky Ta 3a-
TPUMKM 3 BUBELEHHSM HO PUHOK.

PO3POBKA 3AXUCHUX
1 AOBroBI4YHMX KOMMOHEHTIB
3ABE3MNEYYE BUCOKY HAAIVHICTb

N 30XMCTYy PO3YMHOroO TEpMOCTa-
TO TA MNiOBMLLEHHA MOro HAGIMHOCTI

KOHCTPYKTOPAM MOTPIGHA nuwe Hesenu-
Ka Kinbkicte komnoHerTis. CknagHo 6yTM
€KCNepTOM Yy BCIX acnekTax po3pobku
€NEeKTPOHIKM, TOMY PO3POBHMKM MOXYTb
CKOPUCTATUCSH AOCBIAOM TEXHIYHWUX CheLi-
anicTie BUPOBHMKA LLLOAO 3AXMCTY CXEM TA
edeKkTMBHOrO KepyBaHHs. Bonu MoxyTb
OOMNOMOTITHU B TAKUX MUTAHHAX:
®  EGKOHOMIYHO edEKTUBHMI BUOIP KOM-
NMOHEHTIB;
® [OpPAAM WOAO LOTPMMAOHHS BiANOBIA-
HUX CTaHOAPTIB Besneku;
® ronepenHe TECTYBAHHS HA JOTPUMOH-
HA BMMOT, WOOG AOMOMOITU BUSBMUTM
npobBnemM O NOYATKY TECTYBAHHS HA
BiANOBIAHICTb (nocnyro, WO HOOAETLCS
AEAKMMM BUPOBHUKAMM).
BuKopHUCTaHHS PEKOMEHAOBAHUX KOM-
MOHEHTIB 30XUCTY, KEPYBAHHSA TA BUMIPIO-
BaHHA 306e3neunts edekTnsHy poboTty
PO3YMHOrO TEPMOCTATA 3 HALIMHUM 3AXM-
CTOM Bif, 30BHiLLHIX HeBe3nek.

Anga Toro wo6 npuabarn enek-
TPOHHI KOMNOHEHTM a60 oTpuma-
™ KBanipikoBaHy KOHCynbTaLilO,
3BepHiTbca B odic Komnanii CEA:

Ten.: +38 (044) 330-00-88,

e-mail: info@sea.com.ua (N

www.chiphews.com.uad



