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3axXUCHI NOKPUTTSH
ONA eNeKTPOHIKW

T

CLEANER

LaRnTALCT

Mpo3ope akpunoBe 3axXxMcHe NOKPUTTA Ana apykoBaHux nnat ECS Plastic 70

BonorosaxucHe nokputtss ECS PLASTIC 70 Ha oCHOBi akpnnoBoi CMOMK, Lo 3a CBOIMM XapakTepucTMkaMmm ocobnmneo
npuaaTHa Ao 3aCTOCYBaHHS B €NEKTPOHHIM npoMucnoBocTi. Lie nokputTa dhopmye 6rnmcKyyy Ta rHyyKy 3aXMcHy niiBKy, CTiviKy
Ao Aii kenoT, coni, uBini, kKopoayBanbHUX Napis, TepMoyaapis, MEXaHiYHOro BNAMBY, NyriB, CNMPTIB, BONOrY Ta CyBOPUX YMOB
HaBKONWLLIHLOTO cepenoBuLLa. BoHo 36Gepirae cBOT BNAcTMBOCTI Yy LUMPOKOMY Aiana3oHi Temnepatyp Big —70 go +120 °C. Llen
nak Mae aaresito o LUMPOKOro CreKkTpa MaTepianis, Takux Sk MeTan, NnacTuk, JepeBuHa, KapToH, ckno Towo. PLASTIC 70
He po3bpK3KYETLCA Ta He NepeLLKOOXKae NasHHIO Kpidb BMAacHy NMiBKy Nid Y4ac NpoBeAEHHS! PEMOHTY eNeKTPOHHUX BUPODIB.
Y ceoemy cknagi PLASTIC 70 micTutb Y®-iHavkaTop Ansa 3abe3neyeHHs1 KOHTPOIO sSIKOCTi HAHECEHHS BONMOro3axmcHux
nokputTiB. PLASTIC 70 Bignosigae Bumoram ctaHgapty MIL-1-46058C «Tun akpunosa cmona». PLASTIC 70 3axuwae
nnatu, KOMNOHeHTK, kabeni Towo. YcyBae abo nonepemxye NoB3yyi 3apsan, KOPOHHI po3psam, KOPOTKI 3aMMKaHHS abo enek-
Tpopo3psan. PLASTIC 70 isontoe Big Boau, 6pyay Ta Bororu Ta € ineansHum 3acobom ansi
3axMCTY Bif KOPO3il KOMMNOHEHTIB, WO Npu3HadYeHi Ana yHKUIOHYBaHHS Yy CyBOpUX atMmocdep-

HUX YyMOBaX. Lle NOKpUTTS Takox BUKOPUCTOBYETLCS SIK BONOrO3axmcT AN pPisHOMaHITHUX MaTepianis Takux,
AIK KApTOH, AepeBunHa, LLKipa ToLO.

3acTocyBaHHA
3axucT ApyKoBaHMX MriaT, KOMMNOHEHTIB, APOTiB, kKaGeniB ToLlo. YcyBaHHS abo nonepeaXeHHs BUHMKHEH-

HIO MOB3Y4NX 3apsAIB, KOPOHHMX PO3PSAIB, KOPOTKUX 3aMMKaHb abo eneKkTpopo3psaais. 3axucT Bifg Kopoaii
KOMMOHEHTIB, LLO Npu3HayeHi Ansa (yHKUiIOHYBaHHSA Yy CyBOpUX atMocdepHux ymosax. BonorosaxucT ans
pi3HOMaHITHUX MaTepianis TakuX, K KapTOH, AepeBnHa, LIKipa TOLLO.
Baxnueo

MoBepxHs, Wwo byae BkpMTa NakoM, mae B6yTu BinNbHOMO Big MacTurmn, onue, napadiHis Towo. Mig yac HaHe-
CEHHS1 MOKPUTTS 3 aepo30s1bHOro 6anoHa NoTPIGHO HAHECTM Nak Ha BCIO NOBEPXHIO, LLO NoTpebye 3axucTy,
3 BiAcTaHi He MeHwwe 30 cMm, iHaKwe HaHeceHu wap Byae posTikaTuck. AKwWwo conso 6anoHa 3ab’eTbes .
rpyAKamm BUCOXIIOTO Naky, TO MOro Crifd MpOYNCTUTU po3umnHHKKOM Thinner Plastic, auetoHom abo TepneHTUHOM. -

&

MoniypetaHoBe BonorosaxucHe nokputra ECS URETHANE-CLEAR 71

Lyxe TpuBke 3axucHe i3onsuinHe KOHpOPMHE NOKPUTTSA. BUCOKOAKICHNA OQHOKOMMOHEHTHUI MNONiypEeTaHOBUI Nak
URETHANE-CLEAR 71, wo ontumaneHO nigxoantb Ansa enektpoHHoi npomucnosocTi. ECS URETHANE 71 3axuwae
Ta i30Nt0€e ApyKOBaHi NNaTu, eNeKkTpoMoTopn , TpaHCopMaTopw, enekTpoHHe obragHaHHA Ta KOMNOHEHTW. 3abe3nevye 3axucTt
Bl HECMPUATIIMBUX YMOB HaBKOMLLHBOMO CEpeaoBuLLa, TakMX SK BOMONiCTb, COMNsHI Napw, NIiCHsBA, TEMNMOBI Ta MeXaHidHi BNvBW.

E
e

ECS URETHANE 71 yTBOpIO€E MiLHY, CTiliKy, THY4KY, i30MsLiHY, 3HOCOCTINKY NNiBKY 3 Bi4MIHHOI afresieto i BUKOPUCTOBY- ==
€TbCA B OCHOBHOMY A1 3aXMCTY Ta i3onsauii ApykoBaHux nnart. Lier nak BUKOPUCTOBYETLCS 5K CTiMike, 3aXMCHE KOH (hOpMHe =
NOKPUTTA AN1A eNEeKTPOABUIYHIB, TPAHCOPMATOPIB Ta iHLWOro yCTaTKyBaHHSA Ta KOMMOHEHTIB. E B
. ECS URETHANE 71 € BigMiHHUM pilLeHHAM aNnga 3anobiraHHA YLLKOAXKEHHSM, LLO CNPUYUHEHI &=
BMNJIMBOM BOMOM, KOpO3ii Ta XiMiYHMX peareHTiB B Aiana3oHi TemnepaTtyp Big —40 go +130 °C. — =3

3acTtocyBaHHA
3axucT apykoBaHMX Nnat, KOMMNOHEHTIB, APOTiB, kKabenis ToLo. YcyBaHHA abo nonepesKeHHs

BMHMKHEHHIO MOB3Y4MNX 3apsaaiB, KOPOHHUX PO3psiAiB, KOPOTKMX 3aMuKkaHb abo enekTpopo3psaais. 3axucT Big
KOPO3ii KOMMOHEHTIB, WO NPU3HaYeHi ANnsa yHKUIOHYBaHHS Y CyBOpPUX aTMOcdepHMX ymoBax. Bonorosaxuct
ONs pi3HOMaHITHUX MaTepianis, TakMX SIK KAPTOH, AepPEeBUHA, LUKipa TOLLO.
Baxnueo

MoBepxHs, Wwo 6yae BkpuTa nakom, mae 6yTu BinbHO Big MacTus, onve, napadinis Towo. lig Yac HaHe-
CEHHS MOKPUTTA 3 aepo30s1bHOro GanoHa, NoTPibHO HAHECTM Nak Ha BCIO MOBEPXHIO, LLO NOTpebye 3axucTy, 3
= .:.{ BiacTaHi He meHwe 30 cM, iHaKWwe HaHeceHu wap Oyae po3TikaTuch. 3a HEOOXiAHOCTI HAHeCT Apyrui Wwap

= naky Yepes 24 roanHu. Jlak URETHANE-CLEAR 71 notpibHo cywmnTn npotsarom 120 XxBunuH anst noganbLumx

—___ AF nepemilLeHb BKpMTOro nakom BupoOy. Micns 3actocyBaHHs 6anoH 3 nakom NoTPiGHO NepeBepHyTU Aoropu

OHOM Ta HaTMCHYTU Ha KOBMAYoK po3nuitoBadya Kirnibka pasis. AKLwo conno 6anoHa 3ab’eTbca rpygkamm BUCOXIOro naky, To MOoro cnig npo-

4nCTUTK posdnHHukom Thinner Urethane a6o aueTtoHom.

URETHANE §

-

FOHETHANE B

[ns 3amoBneHHs:

¢IAyP TOB «®ITYP ENEKTPUK, NTO» — ADTARYN | T
OQ'H'MHM!_/' ACTPUE 'OT?P 38392 Jlak akpunosuwn 3axmchHun PLASTIC 70 ECS, 400 mn
nPonvkUt ECS B YkpAIHI 38395 Nak akpunosun 3axucuin PLASTIC 70 ECS, 1 n
h EAE KTP M K 38396 [lak akpunosui 3axmucHun PLASTIC 70 ECS, 5 n
38397 Jlak 3axucHui noniypetaHosun Urethan 71 ECS, 400 mn
Anpeca: Konrtaktn: 38399 Jak 3axucHun noniypetaHosun Urethan 71 ECS, 1 n
Byn. leTbmaHa MNaena Mony6otka, 22/14 +38 (044) 495 75 75 38398 Jlak 3axucHui noniypetaHosun Urethan 71 ECS, 5 n

M. KniB, Ykpaina, 02100 +38 (068) 496 75 75 . . .
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HOBE 94PO B CIMEACTBI
LUNDPPOBUX CUTHAJIBHUX
KOHTPOJIEPIB DSPIC®

OCKiﬂbKM BOYNOBAHI cHCTeMM
CTQIOTb  Aefani  CKNOAHiLIu-
MM, a NoTpeba B MiABULLEHHI MPO-
LYKTMBHOCTI  3pOCTAE, KOMMAHis
Microchip Technology synycru-
A CIMENCTBO UMDPOBUX CUrHAb-
Hux kontponepis (LICK) dsPIC33A
Core. 3paTHicTb iHXeHepiB CTBO-
pIOBATH CkNaaHi BOynOBAHI anro-
PUTMKU KEPYBAHHS 3 IHTEHCUBHUMM
OBUMCIIEHHAMM MOE  BUPILLIATbHE
3HAYEHHA AN AOCATHEHHA 4yno-
BOi onepauiiHoi edekTMBHOCTI B
CMCTEMOX KEPYBAHHS [BMIYHOMM,
E€NEKTPOXMUBIIEHHS, 3apanku Ta
3oHayBaHHs. [Nobynosare Ha oc-
HOBI  32-pO3pPAnHOI  APXITEKTYPH
ueHTpansHoro npouecopa  (LUM)
3 pobouoto vactotolo 200 Mlu,
BLOCKOHANEHe fApO  CiMENCTBA
dsPIC33A skniouae 6510k nogginHoi
TOYHOCTI 3 pyxomoto kpankoto (DP
FPU) ta iHctpykuii LIOC ang euko-
HAHHA CKJITAOHUX 06HMCﬂ}OBOﬂbHMX
30404 y 6aratbOXx QnropuTMax Ke-
PYBAHHA 3AMKHYTUMM KOHTYPAMM.
Apxitektypa dsPIC33A 3abesne-
4y€E BUCOKOMPOAYKTUBHE i TOYHE
KEPYBOHHS B peanbHOMY 4aci B
NOENHAHHI 3 KOMMNEKCHOIO €eKo-
cucTemoio 3acobis po3pobku ans
CNPOLUEHHS | NPUCKOPEHHS npoLie-
CY NPOEKTYBAHHS.

«Lndposi curHansHi  KoHTPO-
nepu dsPIC33A smiHiooTs npasw-
na rpu ans Po3pobHUKIB, OCKiNbKM
BOHM  300€3NeuyioTb  TOYHICTb,
edEeKTUBHICTb | po3LMpeHi dpyHKLii,
HEOOXIAHI ANs PO3LUMPEHHS MEX
NPOAYKTMBHOCTI BOYAOBAHWX CMC-
Tem, — ckasas [xo Tomcer (Joe
Thomsen), BiuenpesuaeHT nigpos-
4iny uMbPOBKX CUTHANBHUX KOHTP-
onepie komnaii Microchip. — 3as-
AsKM CBOIM 3AATHOCTI CTBOPIOBATH
CKINOAHI  KOHCTPYKLIi, BiAnosinaTm
BMMOram 6eaneku, iHTerpyBaTH pos-
WMPEHi PYHKLIOHAMbHI MOXIUBOCTI
TA NPUCKOPIOBATH HYAC BMXOZY HA
puHok, cimercteo dsPIC33A pos-
BOJISIE HALLUMM KIIEHTAM 30BOIOBATH
BinbLUy YOCTKY PUHKY 3ABOSKM HHO-
BALMHMM,  KOHKYPEHTOCMPOMOX-
HUM PO3POBKAMY.

LIAM dsPIC33A spockoHane-
HO 30BASKM NOKPALLEHIM MaTe-
MaTMLi Ta 0BpobuUi AaHUX, BMLLM
edeKTUBHOCTI  KOZy, LUBMALLIOMY
NEPEMUKAHHIO KOHTEKCTY TA 3MeH-
WEHHIO  3ATPUMKM.  3MEHLLEHHS

4

3aTPUMKM  3a6€e3nedye  LUBUALLMIA
4ac peakuii HO nepexigHi Ta Kpu-
TWuHi  ans Gesneku nogii. Hosi
TQ  MOLEPHI30BaHI nepudepiiHi
npuctpoi, Taki sk LUIM Bucokoi
pPO3AiNbHOI  30ATHOCTI, Cneuianb-
HO pO3pobneHi ans KepyBaHHs
ABUTYHOMM Ta UMPOBOro nepe-
TBOPEHHSA €Heprii, NPU3HAYEHI ans
NiATPUMKM NPOrPECMBHOTO PO3BUT-
Ky TEXHOSMOTIM HA PIi3HUX PUHKAX,
B TOMy uMCni B QaBTOMOBINbHIMN,
NMPOMMCIOBIN, CMOXWBYIMA ranyssx,
chepi  enektpomobinis, LEeHTPax
0BpOBKM AAHUX TA B CErMEHTI
€KOosoriyHO YnCTUX piteHsb. Cimen-
cteo dsPIC33A mae iHTerposany
aHanorosy nepudepito, 30Kkpema
12-pospagni AU 3i wewmakictio
nepetsoperts no 40 M6it/c, Bu-
COKOLLBMAKICHI  KOMNapATopu Ta
onepauiiti nigcuniosadi. Lli aHano-
roBi nepudepiiHi NpucTpoi B Mo-
€[HOHHI 3 HE3QNeXHUMKM Bif A4PA
nepudepiiHmm npuctposmu (Core
Independent Peripherals, CIP) pos-
BONAIOTb 3AIMCHIOBATM CKNAAHI BU-
MIPIOBAHHSA TA BUCOKOMPOAYKTUBHE
kepysaHHs. Kpim toro, CIP 3a6es-
neyyloTb  B3AEMOLIIO MK MNepu-
depirtHumm npuctposmu 6e3 yyacTi
LEHTPONbHOTO  Mpouecopa,  nig-
BULLYIOUM  €PEKTMBHICTb  OfHOTO
KOHTPONEPA AN BUKOHAHHS AeKinb-
KOX 30BACHb.

Pesynstatom € Binbw HagiiHe
KEPYBAHHS B PEAbHOMY 4ACi, MpK
LIbOMY MPOMYCKHA 3[ATHICTE NPO-
Llecopa pPesepBYETbCA AN CTekis
NPOrPAMHOTO 3abe3neyeHHs, gia-
rHOCTUKM DYHKULIOHAMBHOT Besneku
Ta dyHKUiM Gesneku.

Mpuctpoi cimercrsa dsPIC33A
ocHaweni  dyHkuismu  Gesneku
drew-nam’ati, 30KPemda, He3MiH-
HUM Koperem aosipu (Root of Trust),
6e3neyHM HanaromkeHHsmM Ta 06-
MEXEHWM [OCTYnoM A0 nam’sTi.
Apxitektypa  Habopy  KOMAHA
(Instruction Set Architecture, ISA)
[O3BONSE BUKOPUCTOBYBATM MPO-
rPAMHWMMA KOA, CTBOPEHUIA HO OCHOBI
MOJEenen, Wo CnpoLLye reHepaLiio
Kofy. 30BAAKM MOEAHAHHIO  LMX
dynkuin DSC  dsPIC33A  pobpe
nigpxoasTb AN 304aY, WO BUMAra-
10Tb €pEKTUBHOTO KEPYBAHHS ABH-
rYHOMM BEHTUAATOPIB, HACOCIB i
KOMMPECOPIB; BOHM TAKOX KEPYIOTb
UMDPOBUM NMEPETBOPEHHSIM EHEPTIT
I8 TAKMX 30CTOCYBAHb, SK CEPBEPHU
LUTY4HOTO iHTENEKTy Ta 6OpTOBI 30-
pAnHI NPUCTPOI B enekTpomobinsix,
a Takox 3a6e3nedytoTb iHTepdeic

LATYMKIB ANg NPOMKUCIOBKX | ABTO-
MOBiNbHUX 30CTOCYBAHS.

Mepwe cimMencTBo KOHTpoOne-
pis dsPIC33AK128MClxx skio-
yae 128 KB dnew-nam’sati Tta
LWMpOKui  HABIp  nepudepiiHMx
NPUCTPOIB, WO MNPOMOHYIOTLCA B
pisHMx kopnycax, 3okpema SSOP,
VQFN i TQFP 3 kinskicTio BuBOAB
Bin 28 pno 64, 3 posmipamu kop-
nycy Bcboro 4 X 4 mm. Manbythi
cimencrea dsPIC33A 3 poaatko-
BOIO MAM'ATTIO, MepudepinH1mm
NPUCTPOAMM TA BiNbLIOIO KiMbKICTIO
BWMBOAIB LOMOBHSTb NOPTHONIO.

www.microchip.com

BUCOKOMPOAYKTUBHE
CIMEACTBO KOHTPOJIEPIB
PCIE® GEN 5

ANng TBEPAOTIIbHUX
HAKONMU4YYBAuIB

ByM wryyHoro iHtenekty (LUI) i
LUBUAKE PO3LIMPEHHS XMOPHMX
CepBiciB NPUCKOPIOOTL NOTPedy B
BinbL NOTYXHWX, €DEKTUBHUX | BU-
COKOHOiMHMX LEHTPax 0bpobku
naHux. LLLo6 3aaoBonbHUTH noTpe-
6V PUHKY, LLLO 3pOCTAIOTb, KOMMAHIs
Microchip Technology suvnycru-
na kowntponep Flashtec® NVMe®
5016 gns TBEPAOTINLHUX HAKOMUYY-
8auis (SSD). 16-kaHanbHMI KOHTPO-
nep PCle® Gen 5 NVM Express®
(NVMe) pospobnenmit ans 3abes-
NEeYEeHHs BULLOTO PIBHA MPOMYCKHOT
30aTHOCTI, 6e3neku Ta FHYYKOCTI.
«TexHonorii ueHTpie 06pobku
LOHWX MOBMHHI PO3BMBATHCA, LLOO
ATW B HOTY 3i 3HOYHMMU [OCATHEH-
HAMM B OBNACTI LUTYYHOTO iHTENEKTY
i MawwuHHOro HasyarHs (ML). Haw
koHTponep Flashtec NVMe n’sitoro
NOKONIHHS PO3pPOBNeHuit ans Toro,
Wo6 NiAMPYBATU HA PUHKY, 3080~
BOSIBHSAIOYM HAPOCTANbHY NOTPEDY
Yy BMCOKOMPOZYKTUBHMX TBEPRO-
TiINbHUX HAKOMMYYBAYAX 3 ONTMMI-
30BAHMM EHEPTOCMOXMBAHHSM, —
ckasas [lit Xeizen (Pete Hazen),
BiLlENPEe3naeHT nigpo3ainy pileHb
NS ueHTpiB 06pobKM AAHMX KOM-
nanii  Microchip. — Kowntponep
NVMe 5016 Flashtec PCle moxe
OyT1 BMNPOBOMKEHMIA B LEHTPAX
06pobku faHMx ans 306e3nedeHHs
edekTBHOI T 6eaneyHoi poboTu
XMOPHUX OBYMCIIEHb | KPUTUYHO
BOKNMBMX AN BI3HECY MPOrPaAMY.
Kontponep Flashtec NVMe
5016 npusHayeHun ans migTPUM-

KM KOPMOPATUBHMX  MPOTPAM,
Takux sk 06pobka TPAH3AKLIM B
IHTepHeTi, 06pobka diHaHCOBMX
LOHMX, HTENeKTyanbHUA aHani3
603 AAHWX TA iHLWKX 30CTOCYBAHb,
YYTAIMBMX JO 3ATPUMOK i MPOAYK-
tmeHocTi. KpiM TOro, BiH 3000BOMb-
HSIE 3POCTAIOYi NOTPEBH WTYYHOTO
iHTENEKTy, 306€e3neyyioum BMCOKY
MPOMYCKHY 3AATHICTb AN YUTAHHS
i 3aMMCy BENUKMX MACKBIB AAHMX,
O BUKOPWUCTOBYIOTBCS A HAB-
4aHHS Moaeneit i 0bpobku pesyrb-
TATIB, O TAKOX BUCOKY MPOMYCKHY
30QATHICTb, Heo6xi11Hy NS WBUAKO-
rO NepeMmilleHHs Benukux obcsris
LOHMX MK CXOBMLLEM i 0BuMCHio-
BAMbHUMK  PECYPCOAMM.  3ABASKM
LUBMAKOCTI MOCAIAOBHOIO YUTAHHS
noHag 14 B B cekyHay KoHTponep
NVMe 5016 makcumanbHo edpek-
TUBHO BUKOPMCTOBYE WiHHI 0BYMC-
NIOBASIbHI PECYPCH B TPAAMLIMHMUX
cepBepax i CepBepax 3 MPUCKO-
penHsm LUI B ymoBax Bucokux po-
6OUNX HOBAHTAXEHD.

OkpiM MiGTPUMKM HOBITHLOTO
CTAHAOPTHOTO iHTEpdeiicy XxocTa
NVMe, kontponep NVMe 5016
M€ BUCOKY NPOAYKTUBHICTb JOBINb-
HOro uutaHHs 3.5 MnH omepauin
BBOZY-BMBOAY B CeKyHay i npodinb
€HEepProCnoXmMBAHHSA,  OPIEHTOBA-
HWI HQ NOTPEBU Yy TIUBUX A0 EHEP-
FOCMOXMBAHHS LEHTPiB 06pobKM
naHux, 3a6e3nedyiodn Ginbl Hix
2.5 Tb panux Ha Bat. KoHtponep
NVMe 5016 sukopucrosye nepe-
[OBi TEXHONOTIi BY3/iB i BKIIOYAE B
cebe dyHKUiT KEPYBAHHS XUBAEH-
HSIM, TQKi Ik OBTOMOTHYHMIA PEXMM
OYiKYBOHHS aep NpoLecopa i as-
TOHOMHE 3HMXEHHS EHEepProCnoxm-
BaHHS. [ns NigTpMMKK HOBITHIX Tex-
Honorin dnew-nam’sti NAND, B
Tomy uncni TexHonorii Quad-Level
Cell (QLQ), Triple-Level Cell (TLC) i
Multi-Level Cell (MLC), koHTponep
NVMe 5016 sabesneuye HagiiHui
kon kopexuii nomunok (ECC). Bci
onepauii kKepyBaHHs dreL-nam’sT-
TIO BUKOHYIOTbCS HO KPUCTAI, Co-
XKMBAIOYM HE3HAYHI PECYPCH XOCTA
i nam’si.

lHyukicTb i MaclwTaBOBAHICTL
koHtponepa NVMe 5016 gonoma-
rQiOTb 3HM3WUTM 3AraNbHY BAPTICTb
eKCnNyaTauii, OCKinbkM po3wmnpe-
Hi MOXJIMBOCTI BipTyanisauii, Taki
Ak BipTyanisauis ssoay/BuBOAY 3
onHum koperHem (SR-IOV), kinska
di3nyHMX GYHKUIM | Kinbka BIipTY-
anbHUX GYHKWUiM HO opHy disunuHy
dYHKLtO, LO3BONSIOTH MAKCUMOTb-

www.chiphews.com.uad
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HO edEeKTUBHO BMKOPWCTOBYBA-
™ pecypen PCle. TMocnigosHa

NPOrpPAMOBAHA  MNATHOPMA  AAE
PO3POBHUKAM, AKi NNAHYIOTL BUKO-
PUCTOBYBATU THYYKE PO3MILLEHHS
narux (Flexible Data Placement,
FDP) & csoix SSD, moxnuBicTb KoH-
TPOJIOBATU MAKCUMObBHY MPOAYK-
TUBHICTb, €PEKTUBHICTb | HOBIMHICTL
pecypcis dnew-nam’sTi Ha Teep-
LOTiNbHUX HOKOMNMYYBAYaX. Y NOED-
HaHHI 3 TexHonorielo Microchip
Credit Engine ans guHamivHoro
posnoainy pecypciB  KOHTponep
NVMe 5016 sabeaneuye Hagiiiny
pob0Ty XMapHUX CEPBICIB.

Y kontponep NVMe 5016 in-
TerpoBaHi  dyHkuii 6esnekun, sk
[ONOMAraloTh  MIATPMMYBATM L=
NiCHICTb MiKpONPOrPAMM TA AAHUX
NPOTATOM YCbOrO KWUTTEBOTO Lt~
Ky — Bifi BUPOBHMLTBA 4O BMBE-
neHHs 3 ekcnnyatauii. Ll yHkuii
BKIIOYQIOTL  Ge3neyHe  30BAHTA-
XeHHs 3 anapatHum Root-of-Trust,
aBTEHTUIKALIIO 3 NOABIMHUM nig-
NUCOM L1 NONETLLEHHS NEPEBIPKM
cnctemn OEM-supo6Hukom abo
KiIHLEBMM KOPUCTYBAYEM, MIATPUM-
Ky pisHWx cTanaapTie 6esneku 3a
[IONOMOrOIO  PI3HUX  QNTOPUTMIB
aBTEHTUIKALT, 30XMCT AAHMX KO-
PUCTYyBAYA 30 AOMOMOTOIO LLnpPY-
saHHs ak data-in-transit (link level),

Tak i data-at-rest (media level), a
TAKOX CKNAAHI METOAM KEPYBAHHS
knovamu. Lli npakTukm signosina-
I0Tb CyBOpPWUM NpoTOKonam besne-
ku, sokpema PepepanbHomy CTaH-
napty o6pobku iHbopmauii (FIPS)
140-3, piseHb 2, Ta craHgapTam
Opal 'pynu posipeHnx obumcneHs
(TCG, Trusted Computing Group).

www.microchip.com

ABTOHOMHMWW IHBEPTOP
3 YUCTOIO CUHYCOiA0I0

06 30[0BOMLHUTH  MOMMUT
I—I—LHO iHBEpTOPM BinbLLOi Mno-
TyxHocri, komnaria MEAN WELL
aHoHcyeana cepito NTN-5K: og-
HodasHMx  aBTOHOMHMWX  (off-grid)
iHBEPTOPIB 3 YMCTOIO CUHYCOILOO
notyxHictio 5 kBT, wo matots 86y-
LOBAHY QYHKLIO 3QPALKAHHS.

IhepTopu cepii NTN-5K mo-

XYTb MPALOBATU B 3 PEXUMAX:

e AC/DC sapsaxarHs AKB (in-
BEPTOP MPALIOE B PEXMMI ne-
PETBOPEHHS 3MIHHOMO CTPYMY
eNeKkTPUYHOT Mepexi B MOCTIN-
HUI  CTPYM 3Qpsiaku  aKyMy-
natopis);

e DC/ACnepeTteopiosau (iHeep-
TOP NEepeTBOPIOE MOCTIMHMA

CTPyM Bil QKyMynsTOpHWX 6a-
Tapeit abo COHAYHOI enek-
TPOCTAHLIT HO 3MIHHMI CTPYM,
KM  BMKOPMCTOBYIOTb €nek-
Tponpunaau);

e AC 6aitnac (iHeepTop nponyc-
KA€E CTPYM Bifi Mepexi Ao enek-
TPOMPUNALIB | NPK LIbLOMY MOXE
oaHouacHo 3apsgxatv AKB).
Lli iHBepTOpM npauooTs i3

30BHILUHIMK  COHSIYHI  MAHENsMMU,

BMKOPWCTOBYIOUM [IS 3APSAAKAHHS

TexHonorito MPPT.

OcHosHi nepesarv iHBepTOpPIB

MEAN WELL NTN-5K

e BOYNOBAHMI BUCOKOMOTYXHMMA
4520 Br AC/DC sapsaHui
NPUCTPIA 3 LIBMAKMM 30PAA-
KOAHHSM;

®  MOAyMbHWM [OM3CAMH 3 OAHO-
$asHum momynem Ha 5 kBT,
O [O3BOMSE rHyYyKe naApa-
nensHe 3’egHanHa AC-Buxogais
0o 30 Bt (1+5 oanHuup), 3 Bu-
COKOIO THYUKICTIO PO3LUMPEHHS
MOTY>XXHOCTI;

®  KOPMyC CMPOEKTOBAHMM Ans
s6yanoeu y Bucoki wadu 2U,
Nerko i LBMAKO MOHTYETbCA Y
crangaptHy 197 criviky;

®  BUKOPUCTOBYE 3 0AHODA3HI
AC-suxoam, aki MOXyTb 6yTw
o6’eaHaHi  ana  TpudasHoro

3D 4W AC-suxopay;

®  MOEOHYETLCA 3 KOHTPONEPOMM
CMU2E, CM2E-R ana komn-
NEKCHOrO MOHITOPMHTY.
IHWi ocobnueocTi iHBEpTOPIB

MEAN WELL NTN-5K:

e MuTTEBA (MiKOBQ) MOTYXHICTb
no 10 kBr;

e BOYNOBAHMIT 3B'A30K;

®  perynboBAHA BMXiAHA Hanpy-
ra/yacrota;

®  eHeprosbepiraumil pexmm

®  3aXMCT eNeKTPOHikK Big numy/

Bonorn/6pyay;

®  [QMCTOHLAHE KePYBAHHS BBIMK-
HEHHSIM/ BUMKHEHHSIM;

e 5 pokiB rapaHTii i MiXHAPOAHI
cepTtudikauii.

OcHosHa chepa BUKOPUCTAH-
Hs iHseptopie MEAN WELL NTN-
5K — nobygposa cuctem peseps-
HOro i OBAPIMHOrO XMBMNEHHS Nif,
Yac BigKNIOYEHb enekTpoeHeprii.
BiH nigxoauTb ANA BUMKOPUCTAHHS
B AOMOrocnoaapcrsax, odicax,
CKNAAAX, TPAHCMOPTHUX 3acobax,
YOBHAX, BIAAANEHMX TIPCbKMUX Pa-
MOHQOX, 6yuiBeanmx MaMAAHYMKAX
Towo. Moxe XMBUTUM OCBITNEH-
HSl, KOMM'IOTEPH, KOHAMLIOHEPH,
XONOAMNbHUKYM, GEHM, ABAPIMHI
NPUCTPOI, ENEKTPOIHCTPYMEHTH TA
iHWi npunagu.

www.meanwell.com

Cepii LOP-200/300

« Qianazox exigHol Hanpyry B0..264 B AC TaI3...370 B DC
« AKTUEHMK PFC, cnosuBeadHAa < 0.5 BT B pesumi Stand-By

+ HoMmiHaneHi BMxiaHi Hanpyr 2ig 12 go 54 B DC

« MikoBe HaBaHTameHHA Bo 150% npoTarom 3 ceryHn

- DopaTtxoevid Buxin 12 B/ 0.5 A

« MakcumanbHWi KK no 94%

« JianazoH poboynx TeMnepaTyp Big -40 ao +80°C
« Poamipw 101.6=50.8225.4 MM

- TnoBansHi cepTudikaTi Geanexw IEC/EN 62368-1, 60335-1, 60601-1
« BigpnoeigHicTte 2xMOPP ans meguuHux npunagie Type BF

Komnania CEA — odiuinHmia gucTpub'ioTop MEAN WELL Ha TepuTopii YKkpaiHw

“#'SEA

CHIP NEWS, #6 (231), 2024

IHHOBALLII TA
EQPEKTHBHICTE

Yupaixa, 02094, M. Kuie, Byn. Kpakiaceka, 13-6
Ten./dake: +38 044 330-00-88
info@sea.com.ua, www.sea.com.ua

5

HOBWUHU



HOBUHU

CHIP NEWS I

MOAYIJIb PESEPBYBAHHS

KOMI‘IOHiﬂ Traco Power novana
cepiliHe BMPOGHUUTBO MOAYIiB
pe3epByBAHHS  XuBneHHs  TIB-
REM480. TIB-REM480 — ue kom-
NAKTHI MOAYNI PEe3epPBYBAHHS XXMB-
nenHs ans montaxy Ha DIN-periky.
DyHkuia pesepeyBaHHa [OCTYNHA
AN HOMiHanMbHWX cTpymis go 20 A
B LUMPOKOMY [AiQNA30Hi  BXigHMX
Hanpyr 11-56 B. [likosi HasaH-
TaxeHHs go 60 A MoxnmBi Ha yacC
po 4 cekynp. TIB-REM480 suko-
PUCTOBYE TEXHOMOTIO  AKTUBHOIO
CMifILHOTO BMKOPWUCTOHHS A1 MiHi-
Mmisauii BTpAT enekTpoeHeprii nig
4ac HopmansHoi poboTH Ta B pe-
XXMM BiJHOBMEHHS MiCNs BiAMOBM.
TIB-REM480 moxe npauiosatvt npu
TEMMNEPATYPAX HABKOMMLLHBOTO Ce-
penoeuwa Big —20 no +60 °C 6es
3HWXKEHHS HOMIHAMBHMX XAPaKTe-
pucTHK i 6e3 HeobXigHOCTI akTue-
Horo oxonogxerHs. TIB-REM480
cneujansHoO  po3pobneHui, npo-
TECTOBAHWUM | CXBANEHMIM Ans po6o—
M 3 CIMEMCTBOM [Kepen XMBEHHS
TIB, wo moHTyiotses Ha DIN-peiiky.

www.tracopower.com

20-PIYMHA AOCTYMHICTb
TA LLUPOKWUM AIATIA3OH
TEMNEPATYP

H 08i PICO-AM62 1a SRG-AM62
sig AAEON npononyiots eko-
HOMIYHO edekTUBHI  obuncneHHs
Ha 6asi RISC ak y dopm-bakrtopi
PICO-ITX, Tak i y dopmi cunctemu
edge gateway signosigro. | PICO-
AM62, i SRG-AM62 ocHauwieHi
npouecopamu Texas Instruments™
AM62x Sitara™, aki B no€gHAHHI 3
PI3HOMQHITHUM BMBOPOM  KOHGI-
rypoBaHux iHTepdeicis pobnats
iX i1eanbHOK OCHOBOW AN CTBO-
peHHs |loT-piwens, Big asTomaTh-

30BAHOTO KOHTPOMIO AOCTYMNy L0
Gymisens 4O TENEMATMKM TPAHC-
NOPTHMX 30COBIB.

Ha ocHosi npouecopis Texas
Instruments™  AM62x  Sitara™,
PICO-AM62 i SRG-AM62 npo-

MOHYIOTb  YHIKQNbHE  MOEAHAHHS
MacWwTaboBaHOI  NPOAYKTUBHOCTI
Arm®  Cortex®-A53, ekoHoMiu-

Hoi edektusHocti Ta 20-piyHoi
NiATPUMKKM BUPOBHMUTBA TA Npu-
CyTHOCTI Ha puHKy. Bukopucrosy-
IOUM  MOXNMBOCTI NAATHOPMKM MO
06pobui AaHMX TA iHTErpOBAHMIA
GPU, PICO-AM62 i SRG-AMé62
CnpusiioTs  peHaepuHry  rpadiky,
YNPABNIHHIO AOHWMM 3 OATYMKIB i
BUKOHAHHIO OGHMCJ’I}OBOJ’IbHMX 3a-
BOAHb, HEOBXiAHWMX AN CTBOPEH-
H HagiMHMx loT-pileHs, Takmx sk
UMb POBI KNACTEPHI NPUCTPOI.

LLnpokuit cnektp nepudepi-
MHUX MPUCTPOIB | KOMYHIKQLIAHMX
NPOTOKONIB MIATPUMYETLCA 3QABAS-
KM PIBHOMOHITHUM  iHTEpdEecam
PICO-AM62 T1a SRG-AM62. Ha
piBHi NNATH Ta cucTemu nnatdopma
3abesneuye noasiiHi LAN noptm 3
TSN ans npoeopoeoi mepexi, mig-
TPUMKY Kamep i gatuukis. besgpo-
ToBMI 38’930k, Takmi ak Wi-Fi ta
4G/LTE, Takox AOCTYynHMI uepes
MiHI-KOPTU MOBHOrO TA MOSOBUH-
Horo poamipy. Obuasa npoaykTy
TAKOX MAIOTb 6AraTOdyHKLiOHANb-
Huit 1/O koHekTop, Wo nponoHye
bYHKLUiT NPOMMCIIOBOTO KOHTPOIO,
Taki sik RS-232/422 /485, CANBus,
UART, GPIO ra I2C.

Hesanexo sig Toro, iHterpy-
ere Bu PICO-AM62 sk okpemuit
€nemMeHT aBTOMOBINLHOrO PilLEeHHs
a6o SRG-AMé62 ak mowiTop gocTy-
ny 8o 6yaieni, HOBUA QCOPTUMEHT
npogykTis Ha 6a3i RISC sig AAEON
NPU3HAYEHUI Ans LOBrOTPMUBANIOrO
BukopucTanHs. LLnpokui gianaszox
BxigHoi Hanpyrn 9—36 B, komnakTHi
dopm-bakTopw Ta gianazoH pobo-
unx Temneparyp sig —40 go +85 °C

o3sHayatoTs, wo sk PICO-AM62,
Tak i SRG-AM62 3patHi BUTPUMY-
BATM HOBAHTOXEHHSA CyL{OCHMX rIpO'
MMCNOBUX OBUYNCIIEHD.

www.aaeon.com

3’€AHYBAYI AN BAXXKUX
YMOB EKCMAYATALYI

I_l OBi KOHTOKTHi BCTOBKM Bif, KOM-
navii Phoenix Contact —
HEAVYCON TSC — sukopucro-
BYIOTbCA B KOMYTALMHUX CUCTEMAX
cepepHboi Hampyrn. Bowu crewi-
QnbHO PO3pobneHi ans 30404 3
BUMIPIOBAHHA TA BMNPOBYBAHHS i
NPOMOHYIOTb HOAIMHE PilleHHs Ans
TUMYACOBUX A6O NOCTIMHWX BCTAB-
HMX 3 €AHAHB.

Mpomucnosi  3’epHyBayi  30-
6esneuyioTs  HamiliHy  nepeaady
eHeprii, AaHUX i cUrHanie HaeiTh y
CKNOAHMX YMOBAX. HOBI KOHTOKTHI
BCTABKM 3 HIKCOBAHMMM MOMIOCAMM
TQ MORYMbHI KOHTAKTHI BcTaskm 1SC
Tenep TAKOX MOXHA BUKOPUCTOBY-
BATH AN HORIMHOTO BUNPOBYBAHHS
TpaHchopmaTopis cTpymy. Bune-
penxysanbHe ABTOMATUYHE KOPOT-
Ke 30MWKAHHS TpaHchopmaTopa
3abe3neuye MAKCUMATbHUI PiBEHD
6esnekn. 3aBASKU MILHOMY KOpry-
cy 3'eaHyBQYA i BUCOKOMY CTyme-
Hio 3axucty IP BctasHe 3'eqHaHHs
TAKOX MNiAXOAMTb AN MOCTIMHOro
BUKOPUCTAHHS Y LWadi KepyBAHHS.
MogynbHi BapiaHT TAKOX AQIOTb
3MOry KOMGiHYBATW PIi3Hi KQHAM
nepegadi B ogHOMy 3'enHyBaui,
CTBOPIOIOYM  iHAMBIAYQNbHUIA KOM-
NaKTHUM  iHTepdeiic.  TexHonoris
Push-in ekonomuts uac 3asgsku
NPOCTOMY NIAKMIOYEHHIO MPOBOAY
6e3 BUKOPUCTAHHS IHCTPYMEHTIB.
Konrtakthi  sctaskn HEAVYCON
TSC — wue signosigsb HO BUMOTM
O CYYQCHMX TEXHOMOTIA 3AXMCTY,
WO MOCTIMHO 3POCTAIOTh, i MPO-

MOHYIOTb MEPCNEKTUBHE PilLeHHs
nst GaxiBLiB 3 ENEKTPOTEXHIKM.

www.phoenixcontact.com

HOBWM NMPUCTPIN
3AXUCTY BIA NEPEHAMNPYT
ONS ®OTOEJIEKTPUMHUX
CUCTEM

I_loai NPUCTPOI 30XMCTY Bifg ne-
peHanpyr i3 niHikkK npoayk-
uii VALVETRAB SPP sin Phoenix
Contact nponoHyiots  nepcrek-
THBHI ByHKUIT MOHTOXY Ta Ge3neku,
3ABAAKM HOMY BOHU TAKOX I'Ii,EI,XO,D,HTb
anst GOTOENEKTPUYHMX YCTAHOBOK.
Hosuit mexaHism pos’enHaHHs
pearye y pasi NePeBAHTAXEHHS Liie
wemawe, Wo 3abesnedye 4O0AATKOBY
6esneky. OcHoBHE Ta AONOMiXHE
€MNeKTPMYHI KONa Tenep MaloTb Mo-
aBinHy izonsuiio. MoBiTPsHI NPOMiXKM
i OBXMHO LLNAXiB BUTOKY AOCArQIOTh-
CA 30BAAKM NMOOOBXEHUM FBUHTOBUM
LIOXTAM | BCTABHMM BOPOHKAM HQ
Bupobi. 3aBasku usomy 3abesne-
UYETbCH TAKOX 3AXMCT Bif, AOTHKY.
OCHOBHOKO NEPEBATOI0 MOHTAXY €
3MEHLUEHHA MOMEHTY 3aTAryBaHHA
no 3 Hwm samicts 4.5 Hm. Kpim Toro,
6yno ONTMMI3OBAHO IHAWMKATOP CTa-
HY HO OKPEMMX 30XMCHMX LUTEKEPAX.
YiTkni yepBOHWI/3eneHuit iHanka-
TOP AQ€E 3MOry MEepeBipUTM CTaH
LITEKEPA HA MiCLi BUKOPUCTAHHS.
DotoenekTpuuHi BUPoGK MiHik-
k1 npogykuii VALVETRAB SPP go-
CTYMHi 8K NPUCTPOI 3aXMUCTY Bif ne-
peHanpyr TMny 2 Ans PisHAX PiBHIB
nanpyrv eig 600 go 1500 B nocrin-
Horo ctpymy. Kpim Toro, poctynHui
6IMCKOBKO3AXMCHUN PO3PSIBHUK TH-
ny 1 Ha 1000 B nocrifHoro crpymy.
[MpucTpoi 3axucty Bin nepeHanpyr
LOCTYMHI 3 KOHTAKTOM AMCTOHLIAHOT
curHanisauii Ta 6e3 HLoro.

www.phoenixcontact.com

M7HCT-A-SMA -

Active qaudrifilar helix antenna for

RTK applications

MAXTENA MPA-254-WIFI

Y

Concurrent GNSS reception on

L1: GPS, GLONASS, Galileo, Beidou
L2: GPS L2C, GAL E5B, GLO L30C
L5: GPS (M8HCT-A-SMA)

L-Band (M9HCT-A-SMA)

Rugged IP-67 rating with SMA
Dimensions (mm) @ 35 x H 57

MAXTENA MEA-2400-UWB-SM

M1575HCT-22P-SMA (GG) *

-0 &

P

I High performance passive

GPS or GPS/GLO antenna

Very low axial ratio

IP-67 mounted and unmounted
Ultra light weight - 10 grams
Ground plane independent
Dimensions (mm) @ 18.5 x H 38
SMA connector

Internal version available:

@ 12.85 x H 24.30, only 2g weight

MAXTENA MEA-2400-MM

www.chiphews.com.uad
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BIANOBIAHICTb SEMI-F47
ANAa DKEPEJ )KUBJIEHHS

xepena xusneHHs Uno Power

i3 6030BKM HOBOPOM PyHKLH
sin Phoenix Contact ineansHo
NigXoAsTh ANs BUKOPUCTOAHHS B KOM-
MAKTHWX LWAdAX KEPYBAHHS 3ABAS-
KM BMCOKIM LLiIbHOCTI MOTYXHOCTI.
Hapasi Becb acoptmeHT Bunpo-
6yBoHo M NigTBEPAXEHO HA BiAMO-
BigHicTb crangapty SEMI-F47.

Ninivika  Bupo6is Uno Power
XAPAKTEPUIYETLCS edeKTUBHOIO
TEXHOJOTEI0 B KOMMOKTHOMY KOP-
nyCi, HW3bKUMM BTPATAMM HA XO-
NOCTOMY XOAi M BWMCOKMM piBHEM
KKA. 3aranom 24 npuctpoi 3 Bu-
xigHolo Hanpyroo Big 5 mo 48 B
NOCTIMHOTO  CTPYMy MPencTaBneHi
Yy BOCbMM BAPIAHTOX KOHCTPYKL 1
PO3PAXOBAHI HO HOBAHTOXKEHHS Bif,
25 po 960 Br. Crangapt SEMI-F47
BU3HAYAE MIHIMANMbHI BUMOTM A0
CTIMKOCTI B0 NepenagiB HaNpyr1 Ans
HAMIBNPOBIAHUKOBOTO OBNAAHAHHS
ans 06pobku, BMMIPIOBAHHS T OB-
TOMOTU3OBAHOrO TeCTyBaHHS. [xe-
pena XMBREHHs K KOMMOHEHTM Liux
NPUCTPOIB MAIOTb BIANOBIAATU LM
MIHIMQNbHUM BMMOTOM LLIOAO CTiM-
KOCTi BO nepeLukog. ko 6ok xu-
BNEHHs CEPTUOIKOBAHMI BigMnoBIgHO
no SEMI F47, sin 6yae HagirHo npa-

LIOBATM HOBITb 30 KOPOTKOHYACHMX
nagiHe Hanpyrt. CTaHaapT Aonomir
YHMKHYTM 4aCy MPOCTOK 30BOAIB |
0610aAHAHHS, WO AOPOro KOLUTYE.
Moro BnpoeamxyioTs Mmaiixe BCi
BUPOBHMKM HANIBNPOBIAHMKOBMX iH-
CTPYMEHTIiB, TOMy BiH HOBYBQE fena-
7i GiNbLIOrO 3HAYEHHS B YCbOMY CBi-
Ti. Mpuctpoi 1-ro Ta 2-ro nokoniHHs
Tenep BiANOBIAAIOTL LbOMY HOBOMY
CTAHAQPTY 1 TOMY NIAXOAATb ANS Ha-
niBNPOBIAHNKOBOI MPOMMCNOBOCTI.

PisHomaHiTTs BUpOGiB i WKpo-
KMA TeMNepaTypHWM Liana3oH Big
=25 po +70 C (sanyck npucrtpoio
3a temnepatypu —40 °C) pobnsts
MOXIIMBUM THYYKE 3ACTOCYBAHHS
mxepen xusnents. [Mpuctpoi Ta-
KOX XOPOKTEPU3YIOTbC 0COBUBO
BMCOKOIO BIBPOCTINKICTIO, O TAKOX
BMCOKOIO €NEeKTPOMArHITHOIO  Cy-
michictio.  [Mpuctpoi  noTysxHicTio
8ig 25 po makcumym 90 Bt Takox
ceptudikoBaHi 3a crangaptom UL
1310/508, knac 2.

www.phoenixcontact.com

KOMMAKTHUM 3APSIAHUN
KABEJIb CCS TUNY 1

J_liHiFiKy 3apsagHUXx kabenis noc-
TinHoro crpymy CHARX con-

nect compact sin Phoenix Con-
tact fonoBHEHO HOBMM KNACOM
notyxHocrti 125 kBr.

Hosi sapsgni kabeni CCS
CTQHOAPTY 3apsagXaHHs Tumy |
30BASKM MOTYXHOCTI 3APAIXKAHHSA
no 125 kBt nigpxogats ans Heesenu-
KMX 30PSAHUX CTAHLM NOCTIMHOrO
CTPyMy TA [AOMALLIHIX 3APSAHMX
CTQHLiM NoCTiMHOrO CTpymy. BoHu
MQIOTb  €PrOHOMIYHWMM  AM3AMH i
KOMMQKTHI pO3Mipu 1 Gynu nocni-
LOBHO PO3POBNEHi ANs BTONAPKIB
i 3aCTOCYBAHHS Yy FPOMALCLKOMY/
KOMEPLIAHOMY CEKTOPI.

KoHuenuis repmeTtusauii wre-
Kepa Ans CUCTEMM 30PAAKAHHS
NOCTIMHUM CTpyMOM 3a6e3nedye
komdopTHe ¥ GesneyHe BMKOPU-
CTaHHs npocTo Heba, TaK Camo
AK | NiOBMLLEHA rHyYKicTb kabento,
IO MOKPALLYE 3PYYHICTb MOro BM-
KOPUCTAHHS, OCOBIMBO B XONOAHY
norogy.

B6ynosaHi matumku ans Bu-
MIDIOBAHHSA TEMNepaTypu [aoTb
3MOry TOYHO BMMIPIOBATKM Temne-
paTypy HQ CUMAOBMX KOHTOKTAX
LTeKepa A1 CUCTEMM 3APAAXKAH-
HA MOCTIMHMM CTPYMOM — MNpoLec
30PALXKAHHA  MOXHO NepepBaTH
y pasi neperpisy, Wo6 30XMCTUTH
KopucTyBaYis Big Hebeaneku, a 3a-
PAAHY CTAHLIO — Bif, MOLUKOAXEHD.

3aBASKM LbOMY PO3LLUMPEHHIO
niHivikn npogykuii Phoenix Contact
AO€E 3MOTY PO3BYRYBATH IHTENEKTY-
anbHy TA MEPEXEeBY iHPPACTPYK-
Typy 3apsgkm: CHARX connect
compact  migTPUMYE  cuCTEMM
Vehicle-to-Grid (sig asTomobins no
mepexi) (V2G) ta Vehicle-to-Home
(Bin aBTOMOGINS fo GyanHky) (V2H)
i, TOKUM UYMHOM, E(DEKTUBHO BM-
KOPWUCTOBYE €HEeprilo 3 BiSHOBIO-
BANbHUX AXeEPEn.

www.phoenixcontact.com

XBWUJI9 OHOBJIEHDb
Y 2024 POLLI

KOMI‘IOHiH Advantech aroncy-
Bana xsunio oHoenexb y 2024 p.
3oKkpema, LUMPOKMI CekTp nnar-
$OpM, BKIIIOYHO 3 MPOMMCIIOBUMM
MaTepuHCbkMMK  nnatamu  ATX,
NOBHOPO3MIPHUMM OAHOMNATHUMM
xomn’totepamu (SBC) PICMG 1.3,
mopynbHumu  IPC i koMnakTHUMKU
IPC, 6yne oHOBNEHO A0 HAMHO-
giumx npouecopis Intel® Core™
i9/i7/i5/i3 14-ro nokoniHHa 3
24 gppamu Ta 32 nNoTOKAMM, WO
3HAYHO 36iNbLINTL OBUYMCTIOBANBHY
NPOAYKTUBHICTb HA 23 % 30 MaKCK-
ManbHOi Yactotv Typ6o ao 5.6 MMu.

Anzh

Kommuiekrauisi 10 npuiajgis

FR4 miaru

Kutau «<AHb3A» www.asanza.com

Bam naniiinuii naptaep i apyr y Kurai!

Ninbrosi YMOBH LWOAO ONNATH!

Komnanis "Anb3a" (Kuraii) Bike nonaa 20 pokis cnenianisyerbcs Ha mizkHapoaHiii Toprieii. CborojHi 3 Halow KOMIAHi€0 CNiBNIPANIOIOTH MOHAT
400 naprHepiB 3 6iabwm Hixk 20 Kpain cBiTy. MM IPONOHYEMO 3aB:KIM BHTi/IHi YMOBH LI0J0 ONJIATH 3aBASIKU TicHil ciiBnpaui 3 gep:xaBuuMu 6ankamu. Sk
YjleH KHTAiCbKOI eJIEKTPOTEXHIYHOI Ta eHepreTHYHOI acouianii, MH Ma€MO INHPOKI 3B'SI3KH 3 BHPOOHHKAMH €JIeKTPOTEXHIKH Ta eHePreTHKH, TOMY 3MOKeMO
nocrayatu Bam ToBapu Bij pisHMX BUPOOHMKIB, Pi3HHX GpeHiB i B IMPOKOMY aCOPTHMEHTI BiinoBigHo 10 Bammx BumMor. Mu Mo:kemo 3anpononysatu Bam
Pi3HOMaHITHI CIOCOGH 1110710 10CTABJIEHHS TA I0NOMOrY B PO3MHTHEHHi.
Mu roroBi 3 yciMa HalIMMM NapTHEPaAMU Pa30M 3HANTH Pi3Hi BapianTH cniBnpani!

CunoBa enexkTNOHIKa

IlnacTunu KpemHieBi

ABTOMAT JUISI npecyBaHHs

MikpoeneKkTpoHika Ta BUTPATHI MaTepianu

KonrakTyBaibHuii npucTpiii
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IianpyKuHeHi KOHTAKTH

ABTOMAT Is1 nonipysamm IJIACTHH
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Marepiaiuu 3 metany

E-mail: sonial102@163.com (Cons)

Ten.: +86-412-8518128/+86-15042320637
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Li cucremu ineansHo nigxoasTs ans
MOZAEPHI3ALT «PO3yMHUX» GABPUK i
QBTOMOTM3ALT MALLMH, MALLUMHHOTO
30pY, TPAHCMOPTY | FPAHUYHMX 3a-
CTOCYBOHb LUTYYHOTO iHTENEKTY.

Mpouecopw Intel® Core™ 14-ro
NOKONIHHS MQIOTb TiBPUAHY apXiTek-
Typy, Wwo o6’eaHye no 8 npoaykTue-
Hux apep (P-apep) ana kowconigauii
pobounx HaBaHTaxeHb i 10 16 edek-
THeHWX saep (E-anep) ana edextnaHi-
LLIOTO KEPYBAHHS HGOHOBMMI 3ABAAH-
Hamm Ta Baratosapaunictio. Kpim
Toro, nigtpumyetbest o 192 b nam’s-
7i DDR5 3i wemgakictio no 5600 MT/c
(oaH mopyns DIMM Ha kawan) ans
BMCOKOI MPOMYCKHOI CNPOMOXHOCTI
TO NiABMULLEHHS NPORYKTMBHOCTI, Q
Takox nigtpumka DDR4 si wemaki-
crio po 3200 MT/c. 3asagku iHTe-
rpauii BBOAY/BMBOAY HOBOMO PiBHSA
npouecopu Intel® Core™ 14-ro
MOKOMIHHA TOKOX MPOMOHYIOTb A0
16 niniit PCle 5.0/20 niniti PCle 4.0
NS NPUCKOPEHOrO  OMPALUOBAHHS
LOHMX | LUBMAKOTO OBMIHY LAHMMM,
3a6e3ne4yIouM rHyuKicTb nnatdbopmm
ons po6om 3 BENUKOIO KiNbKICTIO 30-
CTOCYHKIB OBHOYACHO.

Komnanis Advantech npononye
WMPOKWIA  BUBIp nnatdopm, npu-
3HAYEHMX 151 BUKOPUCTCHHS MOTY>K-
Hocti  npouecopis Intel® Core™
14-ro nokoninns. OcHosHi maTe-
puHceki nnatw ATX, cepii AIMB-
788E, AIMB-788 i AIMB-708 oHos-
newi po npouecopie Intel® Core™
14-ro NOKoniHHA AN NiABMLLEHHS
06UMCNIOBONBHOT NPOAYKTUBHOCTI.

Mnata AIMB-788E ocHawera
2 x PClex16, 2 x PCle x8, 2 x PCle
x4 i ogHum cnotom PCle x1, wo 3a-
6esneuye rHyuki MOXIMBOCTI PO3LLM-
PEHHS, BKIIOYHO 3 BMCOKOMPORYK-
TMBHMMM BIAEOKAPTAMM | KAPTAMM
3axonneHHs kagpis. [ligrpumka Bu-
COKOLUBMAKICHAX ~MOLYNIB  NAM'STI
DDR5  3a6esneuwye  AIMB-788E
WBMALY Nepeaady AaHux i 6arato-
3apaunicts. Cepii AIMB-788 i 708
TAKOX OCHALLEHI YMCNEHHUMM CNO-

TOMM  PO3LUMPEHHS, iHTepdENCOM
M.2 (NVMe) i nam’atrio DDR4-3200,
o 3a6e3neuye PO3LLMPIOBAHICTL TO
eEeKTUBHICTb ANst 3040BOMEHHS LLIK-
POKOTO CMEKTPA 3ACTOCYHKIB y cde-
pi npomucnosoi astomatuaaui, AOI
(0BTOMOTM3OBAHA OMTUYHA iHCMEK-
uis) Ta Al/AQI, ski notpebyioTs 6e3-
nepeLlKofHOI MoaepHisaLii, LoBro-
CTPOKOBOI MiATPUMKM, NEepeBipeHOl
HOLIMHOCTI TO CYBOPOrO KOHTPOMO
pesi3ii. OHOBNEHHS TAKOX BKIIOYAE
PCE-5133 i PCE-5033 — nosHo-
PO3MIpHI  OBHOMIATHI  KOMI IOTEPU
PICMG 1.3 3 gexinskoma o6’en-
HOABYMMM NNCTAMM, PISHOMOHITHUMM
BXOAOMM/BUXOAAMM i PI3HUMM CIO-
TOMM  PO3LWHPEHHs, sk 3a6e3ne-
4yIOTb HemepeBepLUEHY FHYYKICTb i
NPOLYKTUBHICTb.

Lle Benvke oHOBREHHsS TAKOX
nowuptoetbes Ha MIC-770 V3,
IPC-320i PCE-2133/2033.

MIC-770 V3 — ue B6ynosaHmi
6nokosuit IPC 3 BrCOKOIO Npoayk-
TUBHICTIO, MOZY/LHOK | GE3BEHTH-
NATOPHOIO KOHCTPYKLIED, KM ife-
QnbHO MiAXOAUTbL AN PO3rOPTAHHS
Y BAXKMX MPOMMUCIIOBMX YMOBAOX.

IPC-320 — komMnakTHwuit kopryc-
Hur K 3 Benukoto KinbkicTio BXO-
LiB/BUXORIB | HU3bKWUM DIBHEM LLYMY
(34 nb) ana 6eswymHoi poboTH, Wwo
3a6e3nedye cTabinbHe PiLueHHst KOH-
coni ynpaBniHHs Ans 30BOLIB.

PCE-2133 i PCE-2033 — kom-
NOKTHI MATEPWHCbKI NNATHU B KOMM-
NeKTi 3 YNbTPAKOMMNAKTHAMM LLIACI
cepii IPC-200 (IPC-220/240/242),
NPU3HAYEH] ANs MALIMHHOTO 30pY
TG KEPYBAHHS PYXOM Y BUPOGHM-
UTBi OBNOAHAHHA Ta HaniBNpoBia-
HMKOBIM NPOMMCIOBOCTI.

www.advantech.com

HOBE CIMEVICTBO MPOAYKTIB
COOLGAN™ DRIVE

ﬂ K y NO6YTORI enekTpoHiL, Tak i B
NPOMMCIIOBOMY 30CTOCYBAHHI HA

Bce ansa supobHuuTBa
Ta pPEMOHTY 3i cknagy
Ta Ha 3aMOBNEHHA

NepLmni NAAH BUXOAATb PI3HI TeH-
LleHLii, Taki ik NOPTATUBHICTb, enek-
Tpudikayis Ta 3MeHLeHHs Baru. Bci
Ui TeHAEeHUil BUMMAramTb KOMMAK-
THUX TQ €dEKTUBHMX KOHCTPYKLIM.
BoHu Takox igyTh nniv-o-nmiv 3
HETPOANLIMHUMM KOHCTPYKLISIMM
APYKOBAHWX MNAT 3 XOPCTKUMM 06-
MEXEHHAMM NPOCTOPY, SKi 3MEHLLY-
IOTb BUKOPMCTAHHS 30BHILLHIX KOM-
noHeHTiB. [Ins BUpiLEHHs uyx 30B-
navs  Infineon Technologies
AG ponosHuna csit  noptdens
GaN-texHonorin cimeictsom npo-
ayktis CoolGaN™  Drive. Bowo
CKNOAAETECA 3 OAHOKPUCTANBHUX
nepemukadis CoolGaN Drive 700
V G5, wo ob6’eqnyioTs oauMH TpaH-
3KCTOp | ApaKBep 3aTBOPA B KOPMYy-
cax PQFN 5x6 i PQFN 6x8, a Ta-
kox npuctpois CoolGaN Drive HB
600 V G5, wo noeaHytoTs gBa TPAH-
3UCTOPK 3 IHTErPOBAHMMM  APAK-
BEPAMM 3ATBOPA 3 BMCOKMM i HU3b-
kum Gokamu B kopnyci LGA 6x8.
Hose cimelicTBO NpogykTiB BO3BO-
ns€ NiABULMTYA ePEKTUBHICTb, 3MEH-
LUIMTU PO3MIP CUMCTEMM TA 3ArQsbHY
exoHoMilo kowris. Lle pobuts ix
NPUOGTHAMM AN BUKOPWUCTAHHS B
€neKTPOBENOCHNEadX, NOPTATUBHUX
€NEKTPOIHCTPYMEHTAX | nerkux noby-
TOBMX NPUNAACX, TAKMX K MUNOCOCH,
BEHTUSTOPU TA BEHM.

Cimerictreo  CoolGaN  Drive
NPOMOHYE LUMPOKUIA  COCOPTUMEHT
OMHOPHMX MNEepPemMUKayiB i Hamie-
MOCTIB 3 IHTErpOBAHWMMM [ApaiBe-
paMu Ha 603i HELOAABHO QAHOH-
cosanmx Tparauctopie CoolGaN
650 V G5. 3anexHo Big rpynu
NPOAYKTiB, KOMMOHEHTU OCHALLEHI
bootstrap-gionom i xapaktepusy-
IOTbCS BUMIPIOBAHHSM CTPyMy 6e3
BTPAT, O TAKOX PErynbOBAHUM Ya-
COM YBIMKHEHHS i BumkHeHHs dV/dt.
BoHu Takox 3abesnedyiots dyHKuii
saxucty OCP/OTP/SCP. Sk pe-
3ynbTAT, NPUCTPOi  3a6e3nedyioTs
BULL YOCTOTM NEPEMMKAHHS, LWIO
[O3BOSISE CTBOPIOBATM KOMMAKTHILLI

Ta epeKTUBHILLI CUCTEMHI PilLEHHs
3 BUCOKOIO MUTOMOIO MOTY>KHICTIO.
BogHouac  3HukyeTbcs  BapTIiCTb
marepianis (Bill of Materials, BoM).
Lle He Tinbku 3meHLye Bary cucre-
MW, One i 3MEHLLIYE BUKMOM BYre-
KMCNOoro rasy.

www.infineon.com

BUCOKOMPOAYKTUBHI
IHTEJNIEKTYAJIbHI
CUJIoBI MOAYJII

omnaris  Infineon Techno-

logies AG poswupuna cimei-
CTBO MPOAYKTIB 7-rO  MOKOSiHHS
TRENCHSTOP™ IGBT7 cepieto in-
TENEKTYQNbHUX CUIOBUX MOZAYNIB
(Intelligent Power Modules, IPM)
CIPOS™ Maxi ans ManonoTyxHMX
enektponpueogis. Hosa  cepis
IM12BxxxC1 6a3yeTbc Ha HOBO-
My Tpansuctopi TRENCHSTOP
IGBT7 1200 B i rexHonorii wemakmx
niopis EmCon 7. 3aBasku HOBITHIM
TeXHONorii MiKpOPENbEPHUX KAHA-
BOK, 306€3NeUy€eTbCs BUHATKOBA Ke-
POBAHICTL Ta NpomyKTUBHICTb. Lle
NPU3BOAMTb [0 3HOYHOTO 3MEH-
LEHHS BTPAT, MiABMULLEHHS edek-
TMBHOCTI TQ BiNbLIOT ryCTUHM NOTYX-
HOCTI. ACOPTMMEHT BKIIIOYOE TPU
HOBI MpopykT1 y BapiaHTax sig 10
0o 20 A gns HOMIHQNBHOT MOTYX-
Hocti po 4.0 kBr: IM12B10CCI,
IM12B15CC1 1a IM12B20ECT.

Cepis IM12BxxxC1 sukoHaHa
8 kopnyci DIP 36x23D. Bi interpye
Pi3Hi KOMMOHEHTM XMUBNEHHS | Kepy-
BOHHS ANS NiABULLEHHS HOZIMHOCTI,
ONTUMI3aLii PO3Mipy APYKOBAHOI
NNaTM | 3HMXEHHS BAPTOCTI CUC-
Temn. Lle pobuts i HalimeHwmm
kopnycom ans IPM wa 1200 B
3 HQMBMLLIOIO MYCTUHOIO MOTYXHOCTI
1 HOMKPOALLOK MNPOAYKTUBHICTIO Yy
ceoemy knaci. Cepist IM12BxxxCl
ocobnmeo aobpe nigxoauts Ans
MCNOMNOTYXHMUX MPUBOAIB, TAKMX SK
LBUIYHU, HOCOCH, BEHTUNATOPY, Te-
NNOBi HOCOCK W 30BHILLIHI BEHTUNSA-
TOpW Ans ONANEHHs, BeHTUnsLii Ta
KOHAMLIOHYBOHHS MNOBITPS.

Hosa cepis IPM mae izonbo-
BAHMI [ABOPAAHMMA JIUTUIA  KOPMYC,
wo 3abesneuye Yyaosi TENMOBI Xa-
POKTEPUCTUKM TA ENEKTPUYHY i30-
naujto. Bin Takox signosinae Bu-
MOTGM  WOAO  ENEKTPOMArHITHOT
CYMICHOCTI T 30XMCTY Bif, NEPEBAH-
TAXeHb, fKi BUCYBAIOTbCH AO CKNAA-
HUX KOHCTPyKUin. Ha popatok go
dyHkui 3axucty, IPM ocHatueHuit
HEe3anexHUM TEMNEPATYPHUM Tep-
MOPE3NCTOPOM,  CEPTUDIKOBAHMM
UL. CIPOS™ Maxi ocHaLeHui Ha-
OiIMHUM  6-KQHONBHAM  BPAMBEPOM
sentunis SOI, akuit 3a6esneuye B6Y-
LOBOHMIA 4OC OYiKYBOHHS ANs 3AMo-

www.chipnhews.com.ua
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BiraHHs NOLIKOAXEHHSM Bif, nepexig-
HUX npouecis. BiH mae 6nokysaHHs
30 HM3bKOIKO HAMPYrOK HA BCiX KAHA-
NOX | BUMMKQHHS 30 HOAMIPHUM CTPY-
MOM. 30BaAKkM 6AraTopyHKLIOHANb-
HuM BuBOAAM Ueit IPM sabesneuye
BMCOKY THYYKICTb MPOEKTYBAHHS [N1s
Pi3HMX 30CTOCYBAHb. HiKHI BUBOAM
emiTepa LOCTYMHi ANns MOHITOPUHIY
BCIX GA3HUX CTPYMIB, LLO MOMETLLYE
KEPYBAHHS MPUCTPOEM.

www.infineon.com

ETAJIOHHA MNATA
750-BATHOIro
MOTOPHOroO nPuBOAY

ETonOHHWZ OM30MH  MOTOPHOTO
npusoay EVLDRIVE101-HPD
(High Power Density) sin STMicro-
electronics  mictuts  3-pazHuii
IpaiBep BEHTUMIB, MIKPOKOHTPO-
nep STM32GO0 i cunoeui kackag
notyxHicrio 750 Bt Ha kpyrmi apy-
KOBQHIM NnaTi AiOMETPOM BCbOTO
50 mm. Mnata Mae HapseuyaiHo
HM3bKE EHEProCMOXMBAHHS B Crinisi-
4OMy PEXMMI, MeHLLE HiX 1 MKA, a
il MiHIQTIOPHI PO3MipK AO3BONAIOTL
poamilyeaTu i 6esnocepeaHbo B
TAKWUX MPUCTPOSIX, SIK beHM, PyuHi
MUNOCOCH, ENEKTPOIHCTPYMEHTH Ta

BeHTUnsTopu. BoHa Takox nerko
BMUCYETHCA B APOHM, poBOTH Ta
NPYBOOM MPOMMCIIOBOTO  06naa-
HOHHS, TAKOrO sk HAOCOCK TA CMC-
TEMM ABTOMATM3ALI TEXHOMOFIYHMX
NpOoLECiB.

MobynosaHa Ha OCHOBI Hamii-
HOrO | KOMMAKTHOTO  3-ba3HOro
gpavieepa seHtwnis STDRIVETO0T,
€TANOHHA KOHCTPYKUA 3a6e3nedye
rHyuKicTb y BWMGOPI cTparerii kepy-
BAHHS ABWIYHOM, HAMPUKNQA, TPa-
neujenopibHe abo opieHToBaHE NO
nonio  kepyeaHHs (Field Oriented
Control, FOC), 3 cercoprum abo
6E3CEHCOPHUM  BM3HAUYEHHSM  MO-
noxeHHst  potopa.  Mikpocxema
STDRIVE101 mictute Tpu  Hanis-
MOCTU 3 BUXIAHWM/BUXIZHUM CTPY-
mom 600 MA i npauoe B gianasoHi
nanpyr sig 5.5 no 75 B ana po6otu
3 OyOb-IKUMM  HM3bKOBOSMBTHUMM
npuctposmu. B Mikpocxemi peani-
30BAHO PErYMIOBAHHSA HANPYr1 Ans
LPOMBEPIB BUCOKOBOSBTHMX | HM3b-
KOBOJBTHMX 30TBOPIB | KOHIrypoBa-
HWW 30XMCT Bif, MOHITOPUHIY HANpPY-
m croky-pxepena (Vds). Bin takox
MQE 30BHILLHIA BMBIL ans BuGOPY
NPSMKUX BXOLiB BUCOKOTO i H13bKOTO
pisHis a60 LLIM-kepysaHHs.

[ns B3aemopii 3 MIKpOKOHTPO-
NEPOM PO3POBHUKM MOXYTb CKO-
PUCTATUCA OAHOMNPOBIAHUM iHTEP-

delicom HanarogxerHa  (SWD,
Single Wire Debug) STM32G0,
a NiATPUMKA MPSIMOTO OHOBMEHHS!
MPOLUMBKU AO3BOMAE BHOCKUTU BU-
NPOBAEHHS! TOMUNOK | HOBI dyHKLI.

Cunoeuit kackap EVLDRIVE101-
HPD mae 60 B STripFET F7 MOSFET
STL220N6F7, ski 36epiraiots edek-
TMBHICTb npu  TMnosomy Rds(on)
1.2 MOMm, Lo nonerLuye nigknoueHHs
OBMIYHA 30 NpuHUMNOm «plug-and-
play». Lopatkosi dyHKuii  micTats
CXEMY LUBUAKOTO BBIMKHEHHS, KA Bif-
KIIOYQE JKEPENO KMBMIEHHS Mif 4aC
NPOCTOIO AN EKOHOMIT eHeprii Ta no-
LOBXEHHS TEPMiHy Clyx6K B cucTe-
MOX 3 XMBMIEHHSM BIif, OKYMynsSTOPA.
3axucT, BOYAOBAHMIA B MIKPOCXEMY
npaiieepa, 3abesnedye Gesneky Ta
€EKTUBHICTb  CMCTEMM,  30KPEMA
monitopurr Vds MOSFET cunosoro
KacKagy, a TaKOX B10KyBaHHS Mpu
aHmxkerin Hanpysi (UVLO), saxucr
B, Neperpisy Ta 3ano6iraHHs nepe-
XPEeCHOT NPOBIAHOCTI.

www.st.com
AC/DC Ans NOBEPXHEBOro
MOHTAXY

Komnon—liq RECOM nosigomuna,
Lo ii nonynspHA Ta EKOHOMIYHO

surigHa cepis miniatiopHux AC/DC
nepetsoptosadis RAC03-K tenep
pocrynHa y dopmati SMT.

Mpuctpoi  cepii  RAC03-K/
SMT npauotoTs Big yHiBEPCAnb-
Horo exomy 85—265 B 3amiHHoro
ctpymy (a6o 120-370 B nocrii-
HOro cTpymy) i 3a6eaneuyioTs Bu-
6ip perynsosanux euxogis 3.3, 5,
12, 15, 18 a6o 24 B nocrtiitHoro
ctpymy noTyxHictio 3 Bt 6esne-
pepBHOi po6OTH NpU TemnepaTy-
pi HOBKOMMLIHLOrO CEePefoBMULLA
po 60 °C (50 °C gna sapiaHTis
3.3i4B).

3aimatoun  nnowy  6aM3bko
1”, abo scboro 27.7 X 27.83 mm,
skmouatoun  SMT-suBogn  Tuny
«KPMIO YaMKK», repMeTuuHi aeTa-
ni MmaloTb BucoTy 19 Mm i MoXyTb
6yTM nepenasHi 30 [OMNOMOroKO
CTAQHAAPTHOrO NAsNLHOrO NPOdi-
mo JEDEC.

[Nocunena isonauis signosigae
3arankHum ctaHpapTam  6esneku
IEC/EN/UL62368-1, EN60335-1
i IEC61558-1, a cepis mae knac |l
«ObmexeHe [axepeno  KUBAeH-
Ha» i OVC |l Ha eucoti go 6000 m
(IEC 60335-1). Ona sukopuCTaHHs
3i 3MIHHMM HOBAHTaXeHHsM 6e3
30BHILLHIX KOMMOHEHTIB LOTPUMA-
Hi OBMexXeHHs LOAO PIBHA enek-
TpomarHiTHMx 3asag knacy B, a

BENUKUMN BUBIP
PAAIOAETANEN!

HOBWUHU
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CMOXMBOHHA EHeprii B PexXnmi xo-
NOCTOroO XOAy 303BMYAM CTAHOBUTHL
100 mBT, wo sabesneuye Halkpa-
i MNOKA3HMKM EKOJOMYHOCTI Ta
€KOAN3AMHY.

Cepis RAC03-K/SMT gigpis-
HAETCS  BOOCKOHQNEHOK CXEMO-
TEXHIKOIO | KOHCTPYKLI€IO Kopnycy
ana  BucokoedekTueHoi poboTu,
WO BiROBPAXAETHCH B CEPEAHbO-
My 4aCi HaNPALIOBAHHS HA BiAMO-
By (MTBF) maitxe 2 mnu roguH 3a
Temneparypu 25 °C signosigHo
po MIL-HDBK-217, ymoen GB,
TEMMEPATYPA HABKOMMLLHLOTO Ce-
penosuwa 25 °C. BogHouac kom-
NOHEHTU HOAAIMHO 3AXMLLEHI Bif
HecnpasHocTel 3aeasku  BEyao-
BAHOMY 30XMCTY Bif, NEPEBAHTO-
XEHHS MO CTPYMy TA KOPOTKOro
30MUKAHHS.

WWW.recom-power.com

44N, WO NEPETBOPIOE
AYMKU HA TEKCT
13 TOYHICTIO 91 %

| | |Be171u.opCbKi BUEHi  3pOGUIM
3HQAYHMI KPOK ynepeq y pos-
pobui iHTepdeiicis  MO30K-KOM-

n‘iotep (IMK). Komanga nocnia-
HMKIB i3 Buwiol TexHiuHol wkonu

Jlo3aHHK cTBOPMNG  MiHIATIOPHMIA
unn, KUK 30ATEH NEPETBOPIOBATH
MO3KOBY OKTMBHICTb HQ TEKCT i3 BU-
COKOIO TOYHICTIO.

Mpuctpin MiIBMI cknapaerscs
3 OBOX TOHKWUX yuniB  3AranbHOK
nnoLweto nuwe 8 KBagpaTHUX Mini-
metpis. Lle 3HauHO MeHLue 30 po3-
mipn umna Neuralink Inona Macka,
AKWN carae npubnuaHo 23 X 8 Mm.

MiBMI Bigpi3HsAeTbca HU3bKMM
E€HEeProCcnoXMBAHHAM, MIHIMANBHOIO
iHBA3MBHICTIO T 3AATHICTIO O6PO6-
NSATU AAHI B PEXMMI PEANbHOTO Yacy.
Ha sigminy sig Neuralink, akuit no-
Tpebye BxuenerHs 64 enektpopis
y Mo30k Ta obpobnse naHi yepes
30BHILIHIM BOAATOK, LUBEWLAPCh-
KMM 4K € NOBHICTIO IHTErPOBAHOIO
CUCTEMOIO.

MpuHuMn  pobOTH  NPUCTPOIO
NoMAra€e B MOHITOPUHIY eNeKTPUYHOT
QAKTUBHOCTI MO3KY. Yun iHTepnpeTtye
CUTHANM, SIKi BUHUKQIOTb, KONW NIOAN-
HQ YABNAE HAMUCAHHA niTepy, i ne-
peTBopIoE ix Ha TekcT. Xoua MiBMI
we He BUNpobyBaNM Ha NOAaX, Nig
4aC TECTiB HO PEANbHUX HEMPOHHMX
3anucax BiH mocsr Tounocti 91%
y NepeTBOPEHHI MO3KOBOI QKTMB-
HOCTI HO TEeKCT.

Ycnix HOBOrO 4Mna YACTKOBO
NOB’A3AHMIA 3 IHHOBALIMHMM nif-
XOOOM A0 3UYUTYBOHHSI MOBHMX CHI-

Hanis mo3ky. HdocnigHuku Bussmnu
cneundidHi - HEMPOHHI  MapPKepH,
AKi  QKTMBYIOTbCSH, KOMM  NALEHT
YABASIE HAMUCAHHS KOXHOI niTepu.
Lli Mapkepu, HassaHi ocobnmeumm
HeMporHumn kogamu (DNC), cra-
NX CBOEPIOHMM  CTEHOrPAdIUHUM
3QMMCOM Ans KOXHOI NiTepu.

Cucrema DNC pae amory umnny
06pobRATM NULE MAPKEPU, Q He
Thcaui 6aiTis HEWPOHHUX [AHMX,
NOB'S3AHUX 3 YSBMEHHSM KOXHOI
nitepu. Lle 3HauHo 3meHwwuno
PO3MIp uMna Ta MOro eHeprocno-
XMBAHHS. HaykoBLUi BBAXAIOTb, WO
TOKA CUCTEMA TAKOX CKOPOTUTb
4yac HABYAHHA Ond mop,eﬁ, AKUM
BCTAHOBAATb YK,

MiBMI Hapasi sgated pos-
nisHasati 31 pisHuit cumeon, Wwo
€ pekoppoM Ana noaibHux iHTe-
rpoBaHux  cuctem.  JlocnigHuku
NNQHYIOTL 36INLLUMTU IO KifbKICTb
1o 100 cumeornis.

https://newatlas.com/
HOBUM

CBITAOMNOIMUHANIBHUA
MATEPIAN

yHiBEpCUTETY pO3po6unm Haa-

ﬂIOCﬂi,ﬂHMKM 3 Okcoopacbkoro

TOHKMIA LLIAP MATEPIany, SK1i MOX-
HQ HOHOCUTM HO [AXM, aBTOMOGINI
TQ HOBITb TenedoHU AN NepeTBo-
PEeHHS iX HO COHSAYHI NaHeni.

Llert ynbTpaToHKui i rHyuKmit
maTepian CKNapaeTbca i3 Wwapis
CBITNOMOMIMHAMBHMX  NEPOBCKITIB
TOBLLMHOIO TPOXM Binbll HiX OaMH
mikpoH. Hoeui matepian y 150 pa-
3iB TOHLUMIA 30 TPAAULIAHY KPEMHI-
€BY NNACTWHY 1 306e3nedye Ha 5%
BULLY eHeproedekTUBHICTb Mopis-
HAHO 3 OJHOLLAPOBUMM KDEMHIEBU-
MU GOTOENEMEHTAMMU.

Jloktop Wayibern Xy (Shaui-
feng Hu), noctmoktopaHT disny-
Horo dakynstety Okcdopaa, Bea-
KOE, WO uer nigxig AACTb 3mory
OTOENEKTPUYHUM NPUCTPOSIM AO-
CAMMU 3HOYHO BULLOI ebEKTUBHOC-
Ti — noHag 45 %.

Hosa TexHonoris Moxe TaKox
3HM3UTM BAPTICTb COHAYHOI eHep-
rii. 30BAAKM TOHKOCTI TA FHYYKOCTI
marepiany Moro MOXHA HAHOCKTH
NPAKTUYHO HA Byab-aKy NOBEPXHIO,
WO 3MEHLUIyE BUTPATU Ha Gymie-
HULTBO TA BCTOHOBJIEHHS TA MOXE
36iNbLUNTA  KiNbKICTb  COHAYHMX
enektpoctaHuin. OpHaK us TEXHO-
noris Bce Wwe nepebysae Ha cTagii
LOCHiOXeHb.

www.engadget.com

https://altwaylab.com/
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ABTOpu30BaHuI cepic-napTHep Danfoss Drives B YKpaiHi DAN FO S S

www. semismart.com.ua, semikron@ukr.net, service_danfoss@ukr.net O¢iuinnHui NnpeacTaBHUK B YKpaiHi
(044) 458 47 66, (067) 463 46 62, (095) 284 96 62

e
I“I.F:r 'J.

7-e nokoniHHA IGBT

HoBui eTasnoH
ONA efieKTPOonpuBOAIB

www.semikron-danfoss.com

Ocob6nusocTi

KomnaHia Semikron Danfoss nponoHye Bam
IGBT-TpaH3ucTOpPW 7-ro NOKONiHHSA, po3pobieHi
cneuianbHo ans NoTpeb eNeKTpPonpuUBOAIB. MigBrweHa 30aTHICTb BUTPUMYBaTV NepeBaHTaxeHHA Ao 175 °C

Btpati Ha KomyTauito i dv/dt onTMmi3oBaHi AnA enekTponpuBosis

Hwxkua Hanpyra HacuveHHA Ve oo

Ha 35% meHwwun po3mip Kopnycy, BMLA ryCTUHA NOTY>KHOCTI

BI/ILLI,a NMNTOMa I'IOTy)KHiCTb, HW>X4Ya 3araJibHa :
B iCHYlOUMX Koprnycax

BaPTICTb cUCTEMY Ta BiNblua ePeKTUBHICTb —
nepeBaru roBopsATb cami 3a cebe.

[lo 20% 6inbLua BrXigHa NOTYXXHiCcTb a6o Ha 20 % MeHLLi BTpaTu

NOTYXHOCTI
TRl ! ~I. ol T ¥ i
i ‘E‘; F Fiy . by ) f/
i ¢ i T /
M £ "o, f
3 J | JI/ » -' 2‘.-! x
MpuBoAY 3 HU3bKMM €HEeProcnoXKNBaHHAM MNMpuBoan manoi Ta cepeAHbOT MOTYKHOCTI MNMpuBoan cepeaHbOI Ta BENNKOI NOTY>KHOCTI

SEMITOP E1/E2: 0.37-30 kBT MiniSKiiP: 0.37-110 kBT, SEMiX 6 Press-Fit: 15-75 kBT SEMiX 3 Press-Fit: 55-250 kBT
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Semikron Danfoss: 3apagui npucmpoi
gy enexmpomoGinis

Mepexnap Ta peaaryBaHHga: Bonogumup MNaBnoBcbKMMK, K.T.H, C.H.C.,
InctuTyT enektpopgunamikm (IEQ) HAH Ykpainu

B crarTi posrnaHyTo pilueHHs komnaHii Semikron Danfoss gna 3a-
PSAHUX NPUCTPOIB AN eNeKTpomobinis.

[HI€I0 3 OCHOBHMX BMMOT Ans LUMPO-

KOrO BMKOPMUCTOHHS enekTpomobinis
€ HQSIBHICTb AOCTYMHOT HPPACTPYKTYPU
ans ix 3apagxaHHs. Ypsau 6aratbox Kpa-
iH TO 6i3HEC-KOMMAHIT MO BCbOMY CBITY
HBECTYIOTb B IHPPACTPYKTYPY 3APSAHMX
CTOHLIM, NPUYOMY 3POCTAE TEHAEHLUIs A0
LBOHAMPABAEHOTO 30PABKAHHS.

Knioyem po ycnixy Ha puHky 3apsa-
HUX MpPUCTPOiB ana enektpomobinis,
O LWBKAKO 3POCTAE, € iX AOCTYMHICTb
i BaprticTb. 9k daxiseup y ranysi cuno-
BOI enekTpoHikW, komnawia Semikron
Danfoss BukopucToBye HaMcydacHiwi To-
nonorii 3i CTAHAAPTHUMM KOMNOHEHTAMM,
WO TAPAHTYE iX BiAMIHHY epEeKTUBHICTD i
LBOCTYMHICTb. TAKOX KOMMAHI MPOMNOHYE
LUMPOKMIA OCOPTUMEHT MPOAYKTIB, AKi Bif-
nosigaloTe notpebam OBNAAHAHHS ans
LIBMAKOTO 30PAAXAHHSA 3 MOTYXHICTIO Bif
8 kBt no merasar.

B nepuwy 4yepry no 3apsgHux npucrpo-
iB ans eneKTpOMo6iniB cnif BigHeCTuH:
® |HOMBIOYQnbHI 30PSOHI NPUCTPOI Mo-

CTIMHOTO CTPYMY;
®  30pAAHI MPUCTPOI ANg ABTOMAPKIB;

30PAAHI MPUCTPOI HO OBTO3AMPABKAX

Yn B3JOBX AOPIr;
®  30PAAHI NPUCTPOI AN BENMKOBOHTAX-

HUX aBTOMOGINIB.

BoHu matoTb HOCTYNHI XapaKTEPUCTHKM:
®  KOMMOKTHI KOHCTPYKLIi TG BUMCOKA MK-

TOMQO MOTYXHICTb;
®  BMCOKA HOMIMHICTb ANS CKOPOYEHHS

4yacy NpocTolo;
®  MepCnekTUBHI TONONOTrii;

BMCOKA €pEKTUBHICTS.

[Tpomykuisi, pekomeHnoBaHO Ans Bu-
KOPUCTAHHSA Yy 30pSAHUX MPUCTPOSX Ans
enekTpomobinis:

e momyni SEMITOP E;
e mogyni SEMIX 2;

moayni SEMIX 5;

moayni SEMiX 3 Press-Fit;
moayni SEMITRANS Classic;
moayni SEMIPACK;
npaisepwy;

BNIOKM CUNOBOT ENEKTPOHIKM.

NOTYXHUX  30APAAHMX  MPUCTPOSX

N8 enekTpomMobinis 3aCTOCYBAHHA
kapbigy kpemHilo 3abesneuye csobopy
OM3AMHY AN1s CY4YACHOI CWMITOBOI enek-
TpoHiku. [pucTpoi 3 Kapbinom KpemHio
MQIOTb HAA3BMYOMHO HU3bKi BTPATH NpU
NepemMrKaHHi, wo 3abesneyye MeHwy
notpeby B OXONOLXEHHI CMIOBMX MOLY-
B Ta NiggMLye edbekTUBHICTb X poboTH.
PeaynbTatom € MeHwi Ta nerwi nepe-
TBOPIOBAYI €Heprii, a TAKOX 3MEHLUEHHS
CMOXWBAHHSA €Heprii.

CraHRopTHI A1s NPOMMUCIIOBOCTI TUMK
cunosux mogynis SEMITOP E1 (puc. 1) i
E2 (puc. 2) matoTs BUCOKI TENNOBI xapakTe-
PUCTMKM TA HWU3bKY IHBYKTMBHICTb PO3CitO-

Puc. 1. SEMITOP® E1, noty>xHictb
no 45 KBr

BaHHsa. CTaHaapTHI KOHIrypaLii KOHTAKTIB

y MOAynsx AO3BONSIOTb BUKOPUCTOBYBOATH

pi3Hi BapiaHTh ans 3a6esnederHs Gesne-

pebiftHocTi naHwora noctadanHs (puc. 3).
OCHOBHI XQPAKTEPUCTUKM:

e weuake nepemukarHs SiC-moaynis
3MEHLLY€E BTPATHM, CMPOLLYIOYM OXO-
NOLXKEHHS,;

®  KiNbKA HE30NEeXHWX MNOCTAYANbHMKIB
umMnis AN NigBULLEHHS 6Ee3neKn BCboro
NOHLIOrA NOCTAYAHHS;

®  MATPMYHA CXeMA PO3TALIYBAHHS
OTBOPIB AN FHYYKOT TOMONOTii TA HX3b-
KOI IHAYKTUBHOCTI;

e 3-pisnesa Tononoris TNPC possonse
3MEHLLUMUTU PO3MIP | BOPTICTb MATHITHUX
€IEMEHTIB.

BMIKI 30PSAHI MPUCTPOI MOCTIMHOTO

CTPYMY BMMArQiOTb BMCOKOI MOTYX-
nocti PFC, DC/DC i BuxigHoro sunpsam-
NA4Q; yCi BOHM [OCTYnNHi y KOHirypauisix
SEMITOP E1/E2. 3aBpskm kOHCTPyKUii
3 HM3bKOK HAYKTUBHICTIO MOXHQ MOBHI-
CTIO BUKOPUCTATHU NOTEHLIAN YMMiB HA OC-
Hosi Si Ta SiC, Wo WBMaKo NepemMnKaoTb-
cs. 30 ONOMOTOI0 LUbOrO NMPOMMUCIOBOTO
CTOHAQPTHOIrO MOAyNa BM MoxeTe 3a6es-

Puc. 2. SEMITOP® E2, noty>Hictb
no 120 KBr

www.chiphews.com.uad
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neunTu Hesneky NAHLIOTG MOCTAYAHHS B

LUIMPOKOMY [iana30Hi TOMOMOTIMN.
Tennoswuit onip moaynis Ha ocHosi SiC

Ha 20 % HUKUMI, HIX Y HOMBAMKYOTO KOH-

KYPEHTQ, IKUA BUKOPWUCTOBYE CTAHAAPT-

Hy Tepmonacty (puc. 4). BukopucraHhs

BucokoedekTuBHOi Tepmonactn (High

Performance Thermal Paste, HPTP) nos-

BOMAE LOLATKOBO 3MEHLUWUTM TEemnnoBMit

onip moaynis Ha 25 %.

OCHOBHI XQPaKTePUCTUKM:

KOHCTPYKLISt 3 HU3bKOIO IHAYKTUBHICTIO;

KibKO MNOCTAYOMbHMKIB, MOYUHAKOUM

3 unna;

ONTUMI3OBAHUN MOHTOX;

THY4KQ apXiTekTypaq;

2-rBUHTOBA KOHLEMNUIs;

NPUTUCKHI KNEMU;

BucoTa moayna 12 mm;

6e3 6a30BOT NANTH.

CHIP NEWS, #6 (231), 2024

80 100 150 250

HominanbHuii ctpym MOSFET, A

Puc. 3. PekomeHAOBOHA TONONOriS MOAYNIB ANS BUKOPUCTAHHS B 3APSAAHNX
NPUCTPOSIX B 3AIEIKHOCTI Bifj CTPyMY

Tennosuii onip Ry,;.s, K/BT, i3 BUKOpUCTaHHAM CTaHAAPTHOI TEpMOnacTk

SEMITOP E2

Puc. 4. Mpn BUKOPUCTAHHI CTAHAQPTHOI TEPMONACTU TENJIOBUIA OMNip MoAyniB
Ha ocHoBi SiC Ha 20% MeHLMIA, HIXX y HAHGAMXKYOro KOHKYPEHTA

CUNOBI EJIEKTPOHHI BJIOKU,
MOBHICTIO AJAMNTOBAHI
40 BALUUX KOHKPETHUX NMOTPEB

CraHpapTHi 6noku
Bci cunosi enektpoHHi Gnokum gossons-
10Tb KknienTam komnaii Semikron Danfoss
JOCArATH YCMiXy HA BUHOMIYHMUX PUHKOX i
BMPILLYBATU Byab-aKi rMOBANbHI 30BAAHHS.
KomnaHis noctasnse 6noku, ski MIiCTATb
sunpamnsyi, IGBT- ta SiC-mogyni ans Ha-
npyr amiHHoro crpymy sig 380 no 690 B.
Crangapthi 6nokn Semikron Danfoss
OXONMIOKTh AIANA30H BWUXIAHOTO CTPYMY
sin, 70 no 4000 A:
e 6noku IGBT 3 BOAAHMM OXONOMKEHHSAM:
e SEMISTACK RE;
e SEMICUBE MLI;
o 6nokn IGBT 3 nositpaHum oxonog-
KEHHSAM:

SEMIKUBE® SlimLine

Puc. 5. Ha6ip cunoeux IGBT-monynis

3 nOBiTp’IHMM OXOJIOAXKEHHSIM

e SEMIKUBE;
e SEMIKUBE SlimLine (puc. 5);
e 6rOKM 3 AiIOAAMM/TUPUCTOPAMM:
e SEMISTACK CLASSIC B6U/B6C/
W3C.

InguBigyanbHi 65n10kM

Okpim cTaHaapTHMX Brokis, KOMMa-
Hia Semikron Danfoss mae sennuesHuit
[OCBiA Y pO3PO6UI iIHAMBILYANbHMX PilLEHb
ans knienTie. B i TexHomoriuHmx ueHTpax
nO BCbOMY CBIiTy MNPAUIOIOTE iHXEHEPH,
O MOXYTb 3QMPOMOHYBATU KOHKPETHI
PilleHHsA WASXOM OQAANTAuii  iCHYIOUYMX
nnatpopm abo po3po6KM IHAMBILYQNbHMX
nepeTBOPIOBAYIB.

Cnisnpous 3 komnaHielo Semikron
Danfoss HOaAE KNEHTAM YOTMPM KIIOYOBI
nepeBarun gns ixHboro ycnixy:
®  HOMKOPOTLUMIM YAC BUXOLY HO PUHOK;
®  cKOHOMIA BUTPAT HA JOCAIAXKEHHS TA

pPO3pObKY, BUPOBHUUTBO TA BUNPOBY-

BOHHS;
® MOBANbHMIt XAPAKTEP BUPOBHULTBA

6nokis Semikron Danfoss no eceomy

CBITY;
®  BUCOKOKBQMIPIKOBAHA KOMAHAA iHXe-

HEepIB 3 BENMYE3HNM AOCBILOM POBOTH.

CUNIOBI MOAYII
ANns 3APSIAHUX NMPUCTPOIB
Aana ENEKTPOMOBIIIB

( :Mnosi Moayni Ana 30pagHMX MPUCT-
poiB ans enekTpomobinis HaseaeHi
HQ pUCYHKy 6.

IGBT-APAWUBEPU

yHiKoanMﬁ QCOPTUMEHT MPOAYKLIT KOM-
nanii Semikron Danfoss 3a6esneuye
LOCTYyN JO BCiX BIiBOMMX ranysemn npomuc-
NOBOCTI 30 JOMOMOrOK YHIBEPCANbHOIO
PilLEHHS, ke NOERHYE HOMCYYACHILLi CHMNOo-
Bi MOAYJi TO €NEeKTPOHIKY APANBEPIB.
IGBT-aparieepu komnawii  Semikron
Danfoss gocTynHi y BUrAaai ABOKAHANbHUX
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SEMIPACK®

Bin 800 fo 2200 B

binonspxi moayni Big ninepa puHky

6 Tunopo3mipis kopnycis SEMIPACK Big 1 no 6
Big 800 no 2200 B: Big 20 ao 1360 A

[DiogHi Ta TupuctopHi ynnu Semikron Danfoss
[ioa i TMpUCTOP B HEKEPOBaHiid, HaniBKePOBaHil
Ta NOBHICTIO KEPOBaHil TONONOTisX

Pi3Hi TexHonorii Ans pisHnx KoHirypavii:
BMCOKOHAZiAHUA NPUTUCKHMIA KOHTAKT

260 eKOHOMIYHI MOZYNi, LU0 BMKOPUCTOBYOT
DpOTsAHE Nif’eaHaHHA

IMokpalleHa Hanpyra i3onsuii 4.8 kB/1 c;
JOCTYNHWI 32 3anNUTOM

SEMITRANS® Classic
Bia 50 fo 600 KBA
Mepesipexuit Kopnyc Ans CUNOBOI ENEKTPOHIKK

Hagiiinit kopnyc 6 TMNOpo3mipis NPOMUCAOBOrO
CTaHAAPTY ANS Pi3HUX NOCTa4anbHUKIB YuNiB

600 B/650 B/1200 B/1700 B IGBT: Bia 50 4o 900 A;
1200 B SiC: Big 125 go 500 A

HaniBmocToBa TONONOris 3 OAHUM KI0YEM

i ranbMiBHMM nepepuBaiem

[lexinbka HeaanexxHux nocTa4anbHIKiB Yunis

ans IGBT- Ta SiC-moaynis

Po3wupeHe nopTchonio Ha BUCOTy 62 MM:

IGBT-mogynb Ha Hanpyry 1200 B Ta ctpym 800 A
IGBT-mogynb Ha Hanpyry 1700 B ta ctpym 500 A

NPUCTPOIB, AKi NiAXOAaTb ans Oyab-aKo-
ro CTOHAQPTHOrO HANIBNPOBIAHWMKOBOrO
MORYNS XUBNEHHs, abo Ak piweHHs Plug-
and-Play, aki ineansHo nigxoaats ans mo-
nynis SEMiX 3 Press-Fit, SEMITRANS 10 i
CyMICHMX 3 HUMK Mogynis (puc. 7).

ExoHOMiuyHa epeKTUBHICTb

HocarHiTe BMHATKOBOT KOMMAKTHOCTI
CMCTEMM TA CTBOPITb KOMMOKTHI T €KOHO-
MiYHO epeKTUBHI KOHCTPYKLT iIHBEPTOPIB 30
LOMOMOroI0 apaneepis komnaxii Semikron
Danfoss, BUKOPUCTOBYIOUM TEXHONOTIIO BK-
cokoi inTerpauii ASIC. Isonsosani curHanu
OATYMKA TEMMEPATYPU TA HAMPYTM KONd
MOCTIMHOTO CTPYMY HA iHTepdeici apaii-
Bepa, i BNOKYBAHHS Bif mepeHanpyry Ta
neperpisy TAKOX AOMOMAraiOTb 3HAYHO
3HU3UTU BUTPATU HO CUCTEMY.

<,

SEMiX® 3 Press-Fit
Big 100 50 400 KBA

MNepeBuLeHH: CTAHAAPTY ANA AOCATHEHHA
HaA3BU4alHOT NPOAYKTUBHOCTI
TpomMuUCnoBUIA CTaHAAPT, LLO BUKOPUCTOBYE
TEXHONOT 0 NPUTUCKHUX KNeM 3 Kopnycom
BMCOTOI0 17 MM

650 B/1200 B/1700 B IGBT: Big 225 no 900 A
1200 B Hybrid SiC: 600 A

HaniemocToBa Ta poagineta rononorii NPC
beanocepeaHe cknaaanHa apaisepa

3 CUNOBMMM YMNamu

MocTaBnseTbCA i3 BOYLOBAHUM LLYHTOBUM
PesncTopom

SEMiX® 2

[o 50 kBT

MpomucnoBuii CTaHAAPT ANs 3apAAKaHHA
enekTpomo6inis

BuKOpuCTaHHs TeXHONOrii NPUTUCKHUX KIEM

SiC MOSFET-mopyni 3-ro nokoniHHs
Ha Hanpyry 1200 B, ctpym 130 A Ta onip 8 MOm

Tononoris H-mocTy

lpomucnoBuii CTaHAapTHWIA HaBip Kopnycis
[N5 Pi3HUX NOCTa4anbHUKIB YnNiB

Puc. 6. Cunosi mogyni ang 3apsgHUX NPUCTPOIB ANg eneKTpomob6inie

ExoHomia uacy

Monan 25 pokis gocsigy B po3pobui
iHHosaujnHoi enextpoHikn IGBT-gpaiise-
pis possonse komnanii Semikron Danfoss
WBMAKO 3HAWTWM pIEHHS Maixe ans
Byab-akoi Npobremu, Noe'a3aHOT 3 CxemMo-
TexHikoto apansepis. Opansepn Plug-and-
Play Hanpamy nigknioyaiotees go  6Ginb-
wocTi cranpaptHux moaynis IGBT. apa
|IGBT-npaiteepie nigxoasTs 4O OAQNTEPHMX
abo 6a308Kx APYKOBAHMX MaT. na octaH-
HbOTO BMMNAAKY KOMNAHIA HOAQE BCi BUPOH-
HWYi faHi, W6 CKOPOTUTH YAC PO3POBKM
TQ MPUCKOPUTU HAC BUXOZY HO PUHOK.

HaginHictb

Opaitsepn SKYPER — ue nobpe sigo-
Mmi cTiviki Ta Hagiini IGBT-gpaiisepy, wo
NPALOIOTh Y CKINAAHMX YMOBOX HOBKOJIMLLI-

SEMiX® 5
Big 50 no 150 kBT

Po3wmpexnit cTaHaapT ans AOCArHEHHs
YYAOBMX TENOBMX | AUHAMIYHUX XAPaKTEPUCTHK

CunoBuit MoAYNb 3 6a30B0I0 MIUTOK MPOMUCIIOBOMO
cTaHpapTy

650 B/1200 B/1700 B IGBT: Bia 150 A 1o 400 A
1200 B Hybrid SiC: 600 A

Tononorii Sixpack, NPC, TNPC, PFC
i HaniBKepOBaHNX MOCTOBWX BUNPAMAAYIB

OnTMMi30BaHe po3TaLLyBaHHA MOAYNIB
Ans MakcuManbHoi Tennosinaadi

[MokpalLeHi TennoBi Ta enekTpUyHi
XapaKTepuCTUKM Aiopa

SEMITOP® E
Bin 8 no 120 kBT

THy4Ke 3’€HAHHA KOHTaKTiB NPOBigHMKAMK,
10 3a6e3neyy0Tb HU3bKY iHAYKTUBHICTL

CvnoBuit MoAyNb NPOMUCIOBOrO CTaHAAPTY
6e3 6a30B0i MUK

[pUTUCKHI KNemun Ans 3’eHAHHA 3 APYKOBAHO
nnaroto 6e3 nasHHs

650 B/1200 B IGBT: Big 10 no 200 A
1200 B SiC: Bia 30 po 250 A

3-piBHeBa, H-mocTOBa, HaNiBMOCTOBA,
Biea (Vienna) Ta BunpsiMHa Tononorii

OnTUMi30BaHa KOHLIEMNLIA MOHTAXY Ta NONepeaHbo
HaHeceHa BUCOKOEeKTMBHA TepMonacTa

260 BMCOKOE(EKTUBHIIA MaTepian 3i 3MiHO0
(ha30BOro cTaHy

M’ske Ta wenake nepemukanHs 650 B IGBT S5 1a H5

HbOrO cepeposMa. Brnpopoex Garatbox
pokis ekcrnyartauii GipMOBa TEXHOMOTIst
npareepa IGBT HesnuHHO BOOCKOHANO-
sanacs. Lla texHonoria sBcTranosnioe Hosi
CTOHAAPTU OCHOBHUX MeTOAiB HeaneyHoro
KepPYBAHHS 30TBOPOM, HALIMHOrO 3AXMCTY
30TBOPY TA NOCMAEHOI i30A4L;i.

KomnakTHa KOHCcTpyKLUia
Texnonoria SKIC ASIC sig Semikron
Danfoss 3a6esnedye fyxe KOMAAKTHY KOH-
CTPYKLilO CUCTEMM 3 MIHIMANBbHOIO  KinbKi-
CTIO NepudepiiHMX KOMNOHEHTIB. 3aBAAKM
BMCOKOIHTErpOBaHiN 06pobui curHany Ta
BaratokaHansHin 06pobui 360is ASIC 3a-
6e3neuyioTb HOAIMHE KEPYBAHHA 30TBOPOM.
OCHOBHI XQPAKTEePUCTHKM:
®  [OCUNIEHA i30M4Ui9 Yy KONAx nepepadi
CUTHANY TA XUBIEHHSA,

www.chipnews.com.ua
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SKYPER 12 PV

finpa ppaiisepa

[lBokaHanbHi fapa apansepis Ans iHTerpauii
[JpyKOBaHoI nnatu 3 TexHonorieto Semikron
Danfoss ASIC Ta B6yaoBaHuMu (yHKUiAMM 6e3neku

Puc. 7. IGBT-apaiisepu

®  [IBOKOHANbHWIA Apaneep;
CTIMKICTb AO CMNIECKiB HAMPYrKM 3 aMn-
nitynoto o 1700 B y mepexi enek-
TPOXMBNEHHS;

e Hanpyra go 1500 B wwHu nocriiHoro
CTPyMmy;

e ammnityaa crpymy sig 8 go 35 A Ha
OAMH KaHar;

e nikoBa notyxHicts 8ia 1 go 4.2 Bt Ha
OAMH KaHar;

®  nigXoauTh Ans BAraTopPiBHEBMX TOMO-
norinn Ta IGBT 7-ro nokoniHHa.

3AJIMLLAWTECS XONOAHUMM:
PO3CIIOBAHHS TEMJIA —
HALLA POBOTA

KOMnomﬂ Semikron Danfoss 6yna nep-
WM BUPOBHUKOM CUAOBUX MOMYNiB
HO PUHKY eNeKTPOHIKU, KM 3ANPOMNOHY-
BAB CMMOBI MOAYNI 3 NONEPERHbO HAHe-
CEHMM TEPMOIHTEPHENCHUM MATEPIATOM
(Thermal Interface Material, TIM). 3apas
BOHO MOE NOHAL ABA AECATUNITTA AOC-
giny Ta noHan 30 minbitoHiB NnonepeaHbo
nHappykosanux (Pre-Printed) mopynis
y Ui ranyai.

Komnania Semikron Danfoss pospo6-
nae LLIO6J'|OHM OPYKY Ond KOXHOro tuny

SKYPER 12 Press-fit I

[paisep Plug-and-Play
[lBOKaHanbHi ApaitBepu Ans NPAMOro MOHTaXY
MOLYNS 3 eNEKTPUYHUM 260 ONTUYHUM iHTepdecom

MOZyns, Wob OAepXATH HOMKPALLMI PO3-
nogin i ToswwmHy TIM, konn moayne Bcta-
HOBMIOETbCA HA pagiaTtopi. Ui wabnonu
OPYKYIOTbC HO MOAYNSX Y ChneuiansHo
OUULLIEHOMY CEPELOBULL HO OBTOMATU3O-
BOHIM NiHiT Woskorpadii Ta TpadapeTHoro
opyky. Ons sabesnedyeHHs piBHOMIpHOC-
Ti HOHEeCeHHs WABNOHIB BUKOPUCTOBY-
€TbCA CTATUCTMYHUI KOHTPOMb NpPOLEcy
(Statistical Process Control, SPC). Cneui-
anbHO YNAKOBKA TAPAHTYE, wo TIM Ha-
pinge Ha Bawy BMPO6HKMUY niHilo B 6e3no-
FTAHHOMY CTQHi.

Komnanis Semikron Danfoss npono-
Hye Tepmonacty abo maTtepian ans 3mi-
HWM A30BOrO CTAHY 3ANEXHO Bif BMMOT
KIiEHTO (HOI‘IpMKJ‘ICI,EL, NiABULLEHHS NPOAYK-
TUBHOCTI, 3MEHLUEHHS 3YCUIb MPU TPOH-
cnopTyBaHHi) i TMNY moaynsa (3 6asosoio
nnmtolo abo 6es wei). HagiHomy moH-
Taxy moaynis 6e3 6a30BOT MAUTU Cripuse
MaTepian 3 HM3bKOKO B A3KICTIO, TOKMMA K
Tepmonacta. BucokoedektnsHa Tepmo-
nacra (High Performance Thermal Paste,
HPTP) no6pe nigxoauTs Ans uporo Ta 3ae-
AAKM OMTUMIZOBAHOMY BMICTY HOMOBHIOBA-
ya 3abesnedye HaMKPALLi B CBOEMY KNaCi
Tennosi xapaktepuctuku (puc. 8).

Kpim Toro, mna nonerwexHs pobo-
TM Mif 4OC CKNQAQHHA NEepeTBOPIOBAMIB

CHIP NEWS, #6 (231), 2024
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Tepmonacrta Marepian ans 3miHn ha3oBoro cTaHy
Puc. 8. Bukopucranus HPTP ta HP-PCM 3a6e3neuyioTb Haiikpalwi B CBOEMY Knaci
TENnnoBi XapaKTepPUCTUKU

SKYPER 42LI PV

lnata apganTepa Ta NpUKNaau 3acToOCyBaHHA

AnanTepHi nnatu Ans BCTAHOBNEHHS sAapa
[npaiteepa Ha IGBT- ta SiC-moaynsx Semikron Danfoss

BinbLWICTb CUNOBMX MOAYNIB TAKOX MO-
XKyTb MOCTABNATUCA 3 NMonepenHbO HAHEe-
CEeHUM MATEPIanom ans 3miHu $asoBOro
ctany (Phase Change Material, PCM).
3ranaHi BMWE MaTepianM MaioTb TBEPAY
KOHCUCTEHLIIO MpW KIMHATHIA Temnepa-
Typi. MNpw HarpiBaHHi mogyns nicns nep-
woro yeimkHeHHa PCM  posTikaeTses,
30MOBHIOKYM NMPOMIXKKM Ta 3a6e3nedy-
loun Tennosmit iHTepdeic. 3actocosyto-
un HP-PCM (High Performance Phase
Change Material), HOBWIt €KCKMIO3MBHMI
BUCOKOEDEKTUBHMI MaTEpian Ana 3MiHu
dasosoro crany sig Semikron Danfoss,
NOEQHYIOTbCS nepesarn  $Ha303MIHHOTO
matepiany 3 ebeKTUBHICTIO HAWKPALLOT
LOCTYMHOI NACTK.
OCHOBHI XQPAKTEPUCTHKM:
®  LABNOHK ANA KOHKPETHUX MOAYIIB Ast
onTtumizosaHoro poanoginy TIM;
®  CpPOLLEHA NOFICTUKA TA 3HUXEHHS BU-
TPAT HQ BUPOBHULTBO;
®  NOKPALLEHA HAAIMHICTL BokiB;
36inbLUIEHN! TEPMIH CyX6M Ta BUCOKA
HOOIMHICTb.
lMpogyktu:
e HPTP: BucokoedektmsHa Tepmonacta;
HP-PCM: BucokoedekTuBHMit MaTepi-
an ans 3MiHM Ga30BOro CTaHy.

Binbw petanbHy iHpopmauilo
wopao npoaykuii Semikron Danfoss
MOXXHO OTPUMATH, 3BEpPHYBLUMUCH
Ao odiuitHoro aucTtpub’iotopa B
Ykpaini — TOB HBIN «TexHocepsic-
npueig»:

03057, m. Kuis,

np-1 Bepecreiicbkui, 56,

odic 335,

Ten.: +38 (044) 458-47-66,

+38 (067) 463-46-62,
+38 (095) 284-96-62,
e-mail: sp.tsdrive@gmail.com,
semikron@ukr.net,
service_danfoss@ukr.net
www.tsdrive.com.uaq,
www.semismart.com.ua
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Npockmysanny BGYJOBAHUX CUCMEM
nigBuuennoi nagiiinocmi

Xenpik Hixonbm (Henrik Nyholm), Microchip Technology
Doxeliko6 JlyHH JlacceH (Jacob Lunn Lassen), Microchip Technology
Mepeknap Ta peparyBavHs: Ipuna Mpuxoabko, k.1.H., pouent kadeapu MNPE, PTO,

KMl im. Irops Cikopcbkoro

Y crarti 06roBopioioTbcs TPYAHOLUI BUSIBJIEHHS HeCrpaBHOCTEM
y nam’ari SRAM (Static Random-Access Memories) nig, yac ii ekc-
nnyarauii, 30Kkpema i3 30CTOCYBAHHAM TeCTy HO OCHOBi anropur-
My nepesipku B wwaxoBomy nopspaky (Checkerboard Test) a6o, sk
WMOro Lie HAa3MBAIOTb, AJIFOPUTMY NepexpecHoi nepesipku. BoHa
OMUCYE BUKJIMKU, NMOB’A30HI 3 HE3AAO0KYMEHTOBAOHUMMU BiAMiHHO-
cTamMmM Mmidk noriyHoio Ta ¢isuyHolo crpyktypamu SRAM, aki mo-
XYTb NPU3BOAUTU A0 HEKOPEKTHOI pearisauii TtecriB nam’sari. Crar-
TS TAKO)XX PO3rnsfde anbTePHATUBHI ANropuTMm, Taki K ripupni
March-anroputmu, siki 3a6e3nevyioTb BUCOKE NMOKPUTTS BUSIBJIEH-
HSl HECMPABHOCTEMN, asie € CKIAAHILUMMU NPYU OGUUCTIIOBAHHI.

PU NPOEKTYBAHHI KPUTUYHO BOXIIM-

BMX ans 6e3nekn CUCTEM, MIXKHAPOaHI
cToHpapTv 6esneku BUCYBAKOTb BUMMOTU
wono BMBOPY BIANOBIAHWX MpoOUECiB Ta
QAEKBATHMX METOLIB [ONd BWSBIIEHHA Ta
YHUKHEHHS HEBGEe3NeyHnx HeCcrnpaBHOCTEN
y KiHuesomy npogykTi. CTaHaapTH rapax-
TYIOTb LLLO MM HE HACTYMMMO HA Ti X rpabni,
HO fKi HOCTYNANW HALLI KONErn-iHxeHepu
3 bGesnekn po Hac. OgHak Hebesneka
CTAHAAPTIB NONArA€E B TOMY, LLO BOHM NPK-
MyCKAIOTb, WO BU BU MOETE AETANbHI 3HOH-
HA npo 6a30Be O6NOAHAHHS, CKAXIMO,
NpPO MIKPOKOHTPONEP, WO MOXE 3MYCUTH
MeHLW [JocBigYeHux iHxeHepis 3 6esneku
BNPOBAAXYBATH HELOCKOHAI PO3POBKM.

9k npuknag, crangapt MixHapogHoi
enektpoTexHiuHoi komicii [EC 60730 pe-
KOMEHOYE BWKOPWUCTOBYBATH CNTOPUTM
nepesipku NaM'aTi B LUAXOBOMY MOPSLKY
0N BUSBIEHHS MOMMNOK, konu 6itn 3a-
ctpsraoTb y ctaHi «0» abo «1» y nam’sTi
MIKpOKOHTpONEpIB ans nporpam knacy B.

16

Lle 3aBaaHHSA BUABMSETHCS CKNOQHILIMM,
HIX 3AAETLCH HO NePLUKI Nornag,.

Y Wil CTOTTi ONMCOHO, K HEe3a[o-
KYMEHTOBOHO  PIi3HMUA MK NOriYHOIO
Ta isnyHoo cTpykTypoio SRAM moxe
NPU3BECTU AO TOrO, WO MW HEHABMWCHO
HEMNPABUIBLHO BUKOHYEMO TECTU NaM’sTi,
TOKi SK QNFOPUTM MEPEBIPKM B LUAXOBOMY
nopsaky. HeobxigHa indopmauis, ak npa-
BMNO, BIAICYTHA B JOKYMEHTALIT CTOHAAPT-
HUX MIKPOKOHTPONEpPIB, ane, Ha LWaCTH,
iCHYIOTb QIITOPUTMM TECTYBAHHS MaM’sTi,
HO §Ki HE BMAMBAE PI3HULA MiX NOMYHOIO
Ta disnyHoo CTPyKTYypoio SRAM.

HABILLO TECTYBATU SRAM
HA OEDEKTU
Mg YAC EKCNTYATALL

OHGBVIJJ,HO, wo nam’ate SRAM Ttecry-
€TbCA HA BUPOBHUUTBI BUPOBHMKOM
MIKPOCXEMM, TOMY MPOAYKLIS 3 AePEKTAMM

He MOCTABAAETLCH CroxuBayam. [lporte,
BMNAQKOBI ANAPATHI p,ecbeKTM MOXYTb (i
GyRyTb) 3'ABNATUCA MPOTATOM BCLOTO Tep-
MiHY Cryx6Bu MIKDOCXEMM, LLO € OAHIEI0 3
NPUYMH HEOBXIAHOCTI TECTYBAHHA ANAPAT-
HOTO 3a6e3neyeHHs MIKPOKOHTPONEepa nig
4aC pPoBOTU B KPUTUYHO BOXKIIMBMX [ASst
Besnekn chepax 3aCTOCYBAHHS.

TECT NTAM’QTI B LLAXOBOMY
nopragKky

Tanpaptv 6esneku, Taki sk IEC 60730

(H.2.19.6.1), npunyckatots, wo an-
FOPUTM NEPEBIPKM B LUAXOBOMY MOPAAKY
MOXE BUKOPWMCTOBYBATUCA NS BMSIBIEHHSA
nesHmx pedektis 8 SRAM ana sacrocy-
BAHb, fKi MOBWHHI BIAMOBIAATU PIBHIO Hes-
neku knacy B. Tect nepesipku B uaxosomy
NOPAAKY 4ACTO BUMOMPQAIOTb, TOMY LLO BiH
OXONMO€E HAMBINbW MMOBIPHI Hecnpas-
HocTi B SRAM i € BigHOCHO WBMAKMM, WO
3PYYHO AN9 MIHIMI3AUiT BNIMBY 3HMXEHHS
NPOAYKTUBHOCTI HO BUKOHAHHS MPOTPAMM.
Kpim cutyauii, konu 6iT 30BXaM noka-
3ye «1» abo «0», anroputm nepesipku
B LIOXOBOMY MOPSIAKY LOMOMArae TOKOX
3HAMTHM npobnemu, KoM oanH 6iT Moxe
BMAMBATM HO IHLWMKA, WO MOPYY. TAKMM
YMHOM, AKLLO OAMH BIT 3NAMABCH, BiH MOXE
«30PAXATU» CBOTO CYCiAA, BUKIMKQAKOYM
MOMWITKM B [OHMX.

Bimomo, wo nam’ste SRAM cknapaets-
€A 3 NEBHOT KiNbKOCTi BiTiB, OPraHi3oBaHMX
y cnosa. Cnosa 3a3BM4AM MAIOTb PO3MIP
8, 16 abo 32 6Gitn, ane mMoxyTb ByTu i
poswmmmn. PisnuHo 6iTn opraHizosaHi B

www.chiphews.com.uad
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MoXxnuBi CyCifHi XepTBI NOMUIKM 34enNeHHs 3acTpar npu Tecti 0 — NOMUNKA 34enneHHs

Bif} OJHOTO arpecopa
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3acTpAr npu TeCTi 1 — NOMMIIKA 34enNeHHs He BUSBNEHa

Kowmipka xepTBa Komipka arpecop

MOCMBM, O€ KOXeH BIiT 303BMYAM MAE Bi-
cim cycigHix 6iTie (ame. puc. 1). Disnunui
nedekt y 6iTi MOXEe BMAMHYTM HO OAMH
6iT TAKUM YMHOM, LLIO BiH 3QABXAM NOKA-
3ye «oamHuLo» abo «Hynby, 6o aedexTt
MOXE 3HAXOAMTMCA MiX aBoma Gitamu. Y
UbOMY BMMNAAKY CyCigHiA BiT, akui npauioe
arpecuBHo (nosHaueHui dioneToBUM Ha
puc. 1), MOXe BRAMBATM HA iHWMI BIT, AKuit
CTPOXAAE Bif UBOrO BMAMBY (MO3HAYEHUM
*0BTUM Ha puc. 1). Taky cutyauio, konm
oanH BiT BAAMBOE HA iHLWWMIA, HO3MBAIOTHL
NOMMNKOIO 34enneHHs. 3a3BMuait TaKe 30-
crpsranHs 6itay «1» a6o «0» TpannseTses
YyacTile, ane TOKOX BAXIMBO 3BEPTATH
yBAry HA HAMIMOBIPHIWI BMNALKM, KON
6iTH BNAMBAIOTL OfMH HA OAHOTO.

Akwo pedekT BNNMBAE HA OaMH OIT,
TAK LIO BiH NPWUIAMAE BUCOKMI ABO HU3b-
KM piBEHb, MOTO MOXHQO BUSIBUTM, 3AMK-
COBLWK 3HAYeHHs «1», nepesipmslun «1»
LLNISXOM 3BOPOTHOrO 34MTYBAHHSA, A MOTIM
3anucaslm 3HaverHs «0» i nepesipreM
«0» LWNAXOM 3BOPOTHOTO 34MTYBAHHSA, K
MOKA3AHO Ha pucyHky 1. Akwo, 3 iHworo
60Ky, AedeKT NoNAraE B MOMMAL 34eneH-
HA MiX JBOMA CYCIAHIMM BiTAMM, CKAXIMO,
Gitamu ctoenumkis 91 10 y paaky 2, nesHi
30KOHOMIPHOCTI, TaKi AK YCi oamHuMui abo
BCi HYNi, HE BWABNAATb MOMMIIKM 34enneH-
HSl, OCKiNIbKM KOMIPKM MQAIOTh OJHAKOBE
3HQYEHHs Mig 4ac TecTty. Taki MOMMIKM
34enneHHs, Ak y CycigHix komipkax (3 6o-
KiB, 3BEPXYy TA 3HW3Y), MAIOTb MPOTUAEXHI
GiHapHi 3HaueHHs. Pucynok 1 (npasuit
HWKHIM KyT) inlocTpye, wo 6it y noawmuii 10
«3apaxae» 6iT 9, i NOMUIKA 34enneHHs
BUABNAETLCS, OCKiNbKM BIT 9 He MaE ouiky-
BOHOIO 3HAYEHHS — Hyns.

®DI3BUYHA TA JIOTIYHA
CTPYKTYPA SRAM

nopsaKy NOTPIBHO 3HATH, Aki BiTh €
cycigrimun. Lle Bussnaetsca npobnemoto,

ﬂlnﬂ pPobOTH QNrOPUTMY B LUIAXOBOMY
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He BuABMEHa

TecT nepesipku B LLIax0BOMY NOPAAKY

Puc. 1. MoXnMBi NOMUAIKM 34enNIeHHs MiX cycigHiMu 6itamu

OCKiflbki B AOKYMEHTALii 3a3BMYaM OMU-
Cy€eTbCA nMwe noriyHa cTpyktypa SRAM,
a He Te, sk SRAM opraxisosana ¢izuyHo.

LLlo6 3posymitn disuuny cTpykTypy
SRAM, cnig pospisHati GiT-opieHTOBAHY
nam’ate (Bit-Oriented Memories, BOM),
B fKiM 30 OAMH PO3 MOXHO OTPUMOTH
[OCTYn fo ofHoro 6iTa, i CNoBO-OpPiEHTO-
sany nam’ate (Word-Oriented Memories,
WOM), B skill 30 0BMH PA3 34UTYETLCH
i 3anucyetbes n-6itHe cnoso. Y ToM 4ac
Ak BinbWiCTb peansHux Moaynis nam’aTi
peanisosaHi sk WOM, knacuuni anro-
PUTMM TECTYBAHHA MAM'ATI B HAYKOBIM
nitepatypi yacto nepeabayaloTy peani-
3auito BOM.

Ona nam’sten tuny WOM ichyioTs
TPU OCHOBHI kaTeropii ¢isuyHOi opraHi-
3auii 6iTiB, WO CKNQAAKTL CIOBO: CYyMiX-
Hi, MepemexoBaHi Ta nigMacueM. Xoua
NOriYHe PO3TALLYBAHHS PO3MILLYE KOXHE
CNOBO MNif, NONEepefHiM CIOBOM Yy TOMY
x cToBnumky (nomibHo mo ampecHoro
NPOCTOPY), CyMiXHI NAM’ATi PO3MILLYIOTL
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KOXHe CNOBO Y TOMY X PSAKY OAHE NOopyY
3 [HWMM, K MOKA3OHO HA PUCYHKY 2.
[MepemexoBaHi apxiTekTypu PO3LINsOTh
KOXeH BiT CNoBA HQ Pi3Hi CTOBMYMKM TQ
paokn macuey SRAM. Hapewri, opra-
Hi3auis NiAMACUBIB PO3MilLy€E KOxXeH 6iT
CroBa B OKpemi ¢isMYHO BigoKpemneHi
6nokn SRAM. Hacnpasgi B4 He 3HaeTe
disMYHOro PO3TAWYBAHHA, Ake Heobxia-
He Ans NPOBMIILHOTO MPOBEAEHHS TecTy
B LLIAXOBOMY MOPSAAKY.

BJIACTUBOCTI TA HEAOJIIKU
TECTY NEPEBIPKU
B LULAXOBOMY NOPSAKY

3,uosonocs| 6, npocTuit migxia no pea-
ni3auii anroputMy nNepeBipku B LWa-
XOBOMY MOPSAAKY MONATAE B NOYEProBOMY
sanuci sHauenHs OxAA (npunyckaoum
8-6iToBe cNoBO HAHMX) 30 MEpWoIO aape-
coto Ta 0x55 3a nactynHolo appecoto,
LOKM BCi OAPECH, LLO MEPEBIPAIOTLCA, HE
OyayTb 30MOBHEHI OAUHWLSIMU TA HYNSMM
y dopmi waxosoi gowku. MNoTim wabnox
NepeBIPSIETbCA ANA BUABMEHHS Oyab-sIKMX
HECNpPaBHOCTEN 3a MOCTIMHUM CTPYMOM
abO 34ENNEHHS MK CYCifHIMU KOMIPKAMM.
MoTiM npouec NOBTOPIOETHCS 30 AOMOMO-
rolo 3BOPOTHOrO WabnoHy. 9k yxe 30-
3HOYONOCH, TYT € OAMH HIOOHC: LUAXOBMUNA
BisepyHOK (wWabnoH) y noriuHoMy komno-
HYBAHHI Nam’sITi MOXe He ByTW WAxoBMM
y 6a30BOMY }i3UYHOMY KOMNOHYBAHHI, sIK
NOKA3QHO HA PUCYHKY 3.

MoxnmBiCTb BPAXYBATH PI3HULIO MiX
NOTIYHOIO  TA  DI3UYHOK  CTPYKTYPAMM
MOXe€ 300BATUCH OYEBUAHOLO, ANe BAXIIMU-
BA IHPOPMALLS YOCTO BIACYTHS B TEXHIUHMX
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CyMiXHe KOMNOHYBaHHSA
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Komipok nam’ari (WOM)

MepemexoBaHe KOMNOHYBAHHA
Anpeca OXF

Puc. 2. Mpuknagm ¢»isau4HOro KOMNOHYBUHHS CNIOBO-OPiEHTOBUHUX
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LOKYMEHTOX mpucTpoto. To wo pobutu B
TAKOMY BMNAAKYS Yu BAPTO 3MupUTHCS 3
MEHL AETANbHMM TECTYBAHHSM, 3HOIOYM,
LU0 AiIArHOCTUKA BCE OLHO BUABUTL OCHOB-
Hi HECNPABHOCTI, TAKi Ik NOCTIMHE «3ANK-
naHHa» BiTiB Ta BEFKi NOMUAKM 34ENNEHHS
MiX cycigHimm BiTammn? Yu kpaule nonpo-
CUTU BUPOBHMKA MIKPOCXEM HOZATH TOY-
HY CXemy i po3pobuTu crneuianisoBaHmil
TECT AN KOXHOro npucTpoio? A6o x cnig
0BpPaTH ANLTEPHATUBHMI AIrOPUTME
Tenep, KOMM BM 3HOETE MPO MOTEHLiMHI
HeposnikM TEeCTy B LUAXOBOMY MOPSAKY, BM
MOXETE NPUIHATU OBIPYHTOBAHE PILLIEHHS.

ANbTEPHATUBHI AJITOPUTMU
TECTYBAHHS SRAM
Y NMPOLIECI EKCMUTYATALLI

MGTOJJ.M TECTYBAHHA NaM’aTi, 3aNpono-
nosaHi B IEC 60730 ana pisHs 6es-

neku knacy C, MaloTb BULLY HMOBIPHICTL
BUSIBNIEHHS HECMPABHOCTEN, ane ui anro-
PUTMM CKOPILLE HANEXaTb 4O QArOPUTMIB,
IKi MOXXHO BBAXATH ANTOPUTMAMM BUPOO-
HMUYOro TeCTYBAHHA: BOHW BUMATAIOTb 6iJ'|b'
we yacy ana poboTh, TaKOX BUABAAIOTH
BinbL PIAKICHI TMMW HECNPABHOCTEN, ane
303BMYAM 3HMLLYIOTH AaHi, wo 36epira-
oTbcst B SRAM, oCKinbku BOHM NpauiooTs
Ha Bcit SRAM, a He B nigbnokax.

3a3euuait, y Hawux BOYAOBAHMX CH-
CTEMAX MM HE MOXEMO AOMYCTUTU MOBHO-
O CTUPAHHS LAHUX. TOMY MU MPOMOHYEMO
po3rmaHyT1 ribpuaHi March-anroputmu’,
aki 6ynM OOanNTOBAHI 3 QNTOPMTMIB, LLO
BMKOPMCTOBYIOTLCA /11 BMPOBHMYOro
TECTYBAHHA.

' March-anroputm — ue MeTof Nepesipki nam'si,
AKMIA NOCNILOBHO NPOXOAUTbL YEPE3 KOXEH 6iT nam’s-
Ti, WO6 BUABMTU MOXIIUBI HECMPOBHOCTI.
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Puc. 3. Crpykrypa aaHux noriuHoi Ta ¢pisuuHoi SRAM

Lli anroputmmn ontumisosaHi ans po-
6ot 3 nam’atrio SRAM Ta 3a6esneqyiots
BMCOKMI PiBEHb TOYHOCTI NEPEBIPKM. Ix
MOXHO peaniaysaTtv Tak, Wob BOHU nepe-
BipSIU HEBENMKI YACTUHU NAM’ATI, HE CTU-
patoun BCi aaHi B SRAM ogrouacHo, wo
LO3BOMAE YHUKHYTU NEPE3ABAHTAXEHHS
cuctemun. Heponikom March-anroputmis €
Te, WO BOHM BUMAratoTb Hinblue obumcio-
BOSIbHWUX PECYPCIB, HiXX 3BUYAMHI QNropmT-
MM NepeBipku B LLAXOBOMY MOPAAKY, ane
Ue BMNPABAAHO B CMCTEMOX 3 BMCOKMMM
BUMOTraMK 0 Besneku.

JKWO BM PO3MMARAETE MOXIMBICTb
30MiHWM TPOAMLIMHOIO TECTy B LUAXOBOMY
nopsaky Ha March, Bu moxete 3HaNTH
TAKy pPeanisauiio y Aeskux BUPOBHMKIB
mikpokoHTponepis. Microchip € ognieto 3
KOMMQHIM, SiKi MPOMOHYKOTb OMTUMI3OBA-
HY 30 NPOAYKTUBHICTIO peaniszauilo March
C-anropuTmy sk 4QCTUHY CBOIX MPOrpPam-
HMX JiarHoCTMYHKUX BibnioTek. Peanisauis
Microchip ninTpuMye TecTysaHHa BCi€i
SRAM, ske 303BMYGH NPOBOAUTLCA NMLIE
Mif 4aC 3amycky AN OTPUMOHHSA MOKCH-
MQMbHOTO TECTOBOrO MOKPWTTA, 4 Ta-
KOX TECTYBAHHS MeHWMx 6nokis nam’sTi,
NPU3HAYEHUX ONAa 3MEHLUEeHHA BMMBY HA
nporpamy B peansHomy daci. Peanisauiio
MOXHO 6e3mIaTHO 30BAHTAXMUTH 3 _BEO-
casity Microchip sk uactuny 6ibniotexm
|IEC 60730 knacy B. Peanizauis npusHa-
yeHa ans mikpokoHTponepis PIC® i AVR®,
ane Moxe ByTU NepeHeceHa Ha iHWi Mi-
kpokoHTponepu Microchip.

Hopatkosy iHpopmauito npo Tectu
knacy B IEC 60730 moxHa oTprmatHt 3a
appecoto  https://www.microchip.com,
PIC-AVR-IEC60730.

Pepakuis pskye navy Biraniio Llles-
YEHKO 30 C/TYLWHI 3ayBAXeHHS Ta nopagu
woao AaHoOro Mmarepiary. (N
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ECC20X TA SHA10X

E€3I7€LIH6 HOOAQHHA KITHOYIB € XXMUTTEBO
BOXIIMBUM U151 30XMCTY KOHQGIIEHLIFHMX
KITI0YiB BIf} CTOPOHHBOIO BTPYYQHHS TA 3110~
BMUCHMX aTak. [Ing 3axucTy nepcoHasb-
HHX, MPOMMUCIIOBHX, MEAMYHMX MPOTPAM,
a TAKOX MPOrpam s UeHTpis o6pobku
AaHNX, besnedrHe 36epiraHHsa KITioYis Mae
BOX/MBE 3HQYEHHS, Qe MPOLEC PO3-
POBKM TA BOKYMEHTYBAHHS 6E3MeYHOro
HOLQHHS KIOYiB MOXEe ByTu CKIamHum |
noporm. LLo6 sHmsntn 6ap’ep Ha wns-
Xy [0 6e31e4HOro HAAAHHS KoYiB |
306e3neunTn LWBMALIE CTBOPEHHS MPO-
rotmnis, komnanis Microchip Techno-
logy sonana mikpocxem ECC204,
SHA 104 i HA105 CryptoAuthentication™
[0 CBOrO NopTPOSIIO MPHUCTPOIB, MOCYr TA
iHcTpymenTia TrustFLEX.

Mikpocxemun ECC20x i SHAT0x —
ue anapatHi 3axuLLeHi npucTpoi 36e-
PIrQHHS BAHUX, TPU3HAYEH] ATIS 3QXUCTY
CEeKpETHMX KItO4iB Bif HECAHKLIOHO-
BaHMX QTaK. Sk YacTMHA nnaThopmm
TrustFLEX, BOHM nonepesHbo CkOH®I-
rYPOBQHI 3 BU3HQYEHWMM BAPIQHTOMM
BUKOPUCTAHHS, — KPUITOrPAGiYHMMM
KIIOYaMM, LLO HAIQLUTOBYIOTLCS, | MpH-
KITQBAMH KOLY ANS CIIPOLUEHHS MPOLECY
PO3POBKA.

Mikpocxemn ECC20x i SHA10x Big-
MOBIAAIOTH BACOKMM BAMOTaM CriiyibHOT 6i-
6niotexu intepnperauii Common Criteria
Joint Interpretation Library (JIL) no 6es-
NEYHOro 36EePIraHHS KItoYiB | MposLLIIM
ceptnpikauito 3a nporpamamu NIST
Entropy Source Validation (ESV) i Cryp-
fographic Algorithm Validation Program
(CAVP) sinnosigHo o PesepasnsHoro
cranpapty 0bpobku iHpopmauii (FIPS).
Bony npusHaveni ans peanizauii Hogivi-
HOT aBTeHTHGIKALIT 3 METOK 36EepExeHHs
KOHQIREHLIVIHOCTI, UiNiCHOCTI T QBTEH-
TUYHOCTI AAHMX | KOMYHIKQUIN B LLMPOKO-
My CIIEKTPI CUCTEM [ 30CTOCYBAHb.

Mikpocxemu  kpuntoayteHTugika-
uii Microchip — ue Hesemwmki mpucTpor
3 HU3LKMM EHEPTOCMIOXMBAHHAM, CyMic-
Hi 3 Byab-SKumMu MIKPOMPOLECopamm
(MPU) a6o mikpokoHTponepamm (MCU).
Borm sabesneyyiors rHydki pituerHs ans
3QXUCTY MPOMMCIIOBHX, MEAHYHMX MPH-
CTPOIB, OBNAAHAHHS, O XUBUTLCS Bif
6aTapEriok, Ta OBHOPA3OBMX 3ACTOCY-
BaHb. Kpim toro, ECC204 — ue nigcuc-
Tema 6e3neyHoro 36epiraHHs AAaHMX
(Secure Storage Subsystem, SSS), cxsa-
neHa KoHcopuiymom 6e3apoToBoro
xusnenns (Wireless Power Consortium,
WPC) 3 ayrenmugikauiero Q.

www.microchip.com

www.chipnews.com.ua
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J1erko BUKOHYUTE HOBiIi BUMOTUH A0
Kibepbe3sneKku: PIC32CK SG MCU

Appo Arm® Cortex®-M33 3 texHonoriamu HSM 1a TrustZone®

Y 3B'A3KY 3i 3pOCTaHHAM BUMOT A0 Kibepbe3sneku Hall MikpokoHTponep PIC32CK SG MCU - e Balle
BVIPILLEHHSA HaranbHUX Npobaem 3 kibepbesneku 6e3 WKoAW ANS NPOAYKTVBHOCTI.

CimericTBo MikpokoHTponepis PIC32CK SG noeaHye B cobi 6e3mneky MOBHICTHO i30/1bOBAHOM0 anapaTHOro
Moayns 6esnekn (HSM) i3 TexHonorieto besneyHoro po3noainy pecypcis Arm TrustZone®. Lle 3abe3neuye
HaraTopiBHEBW 3aX1CT Bij KibepaTak Ansa HanbinbL BUMOMIVBIX 3aCTOCYBaHb.

Po3pobneHnin K MikpoKoHTponep cepeaHboro knacy, PIC32CK SG MCU iHTerpye nepeaoBi anapaTHi
niacncremMn 6esnekn, Lo A03BONSE be3 0COONMBYIX 3yCUb NepeBepLlyBaTV HOPMATVBHI BUMOTW. 3aBASAKN
BMICOKOMY PIBHIO IHTErpOBaHOro Kibep3axmcTy pO3pOOHMKMA MOXYTh FrapaHTyBaTH, LLIO iXHi BUPOOK byayTh
BiANOBIAATM BUMOram kibepbesneku i HaBiTb MepeBepLLyBaTH X, He BTPa4Yarouy Npu LibOMy ePeKkT/BHOCTI
YK LUBMAKOCTI pOOOTN.

OCHOBHi XapaKTepUCTUKU
Ha 6a3i Cortex-M33 3 yacTtoToto 120 Ml
2 MB Dual Panel Flash/512 KB RAM ansa cknagHmx cucrem
10/100 Ethernet, USB, CAN-FD, 12S, 12C
Po3wunpeHe kepyBaHH:A K1o4amu
LleHTp cepTudikauil
besneyHe 3aBaHTaxeHHA

peesss

& Hassa i norotun Microchip Ta norotun Microchip €
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ONMTUYHO NMPO30OPA
EMOKCUAHA CMOJIA

pO30pa enOKCHAHA CMONIa KOPUCHA

19 BUKOPUCTAHHSA B €NEKTPOHHMX BU-
pPOoBaX, OCKINbKM [LO3BOMAE KOPUCTYBAYEBI
BGAYUTU KOMMOHEHTH | BUSBNSTU Oyab-aki
MOTEHLIMHI HECNPABHOCTI B ANAPATHOMY
ocHauerHi. [1posopa cmona Takox 3Ha-
MWNa LWMpOKe 30CTOCYBAHHA B Cepepo-
BMLLI MOMCTPIB, sIKi pOBAATL WOCH CBOTMM
PYKOMM TA 30MMAIOTbCS PemMoHTOM. [ns
MMTLiB MPO30PA €NOKCUAHA CMONA CTana
NONyNapPHUM MATEPIaNOM NS BUMIOTOB-
NIEHHS IOBENIPHUX MPUKPAC, XYPHAMBHUX
CTONMKIB, CTiNbHMLb TA KAPTUH HA MOMOTHI.
Ecretvka TyT Mae nepopsgHe 3HaYeHHs,
OCKinbkM TaKi Hemoniku, ak Oynbbaliku,
MNCYIOTh 30rankHy Kpacy supoby.

EnokcupHa cmona 6e3 6ynb6awok

832WC sin MG Chemicals — ue
2-KOMNOHEHTHA, ONTUYHO  MNPO30Pa
€noKCHAHA CMONA, KA MONIMEPU3YETLCS
0O YTBOPEHHS MILHOrO, >XOPCTKOro mno-
kpuTTs. [Ins 3aTBepaiHHa cMonu ABi 4acTu-
HU CMOMIM 3MILLYIOTb 3 OAHOIO YACTUHOIO
3aTeepmikyBada 3a 06’emom. KomnoHe-
TM NepeMmillyioTb MPOTATOM ABOX XBMIWH,
wob 306e3neunT MNOBHE 3MIiLIYBAHHS,
nNpU LUbOMY YTBOPIOETbCA BEMMKA KiMbKiCTb
noBITPS, fKE MOTPANNNE B CyMill y BM-
magi apibHux BynbbawokK, Po3ciaHUX no
BCiK cmomi. Y Ui CTATTI MM MOPIBHSEMO
LEeKiNbKa METOAIB BMAANEHHS MOBITPSA, WO
noOTPANMAO JO CyMiLLi.

ExcnepumeHTt

3paskun 832WC saroto no 100 r ko-
XEeH NiAroTyeasnmM, a NoTiM posdacysanu y
n’sTb nonikapboHaTHUX koHTenHepis. o
KOXHOrO 3pa3ka 6yno noaaHo GapBHMK,
WO BinOBPOXAE Pi3Hi METOAM BMOANEHHS!
6ynsbawok. [Mepwwuit 3pasok 6ys KoH-
TPOMBbHUM, B IKOMY HE BMKOPMCTOBYBAM
XOJHOro MeToay BuaaneHHs OynbbaLlok,
WO ACBANO 3MOTy MOPIBHATH edeKTus-

TECH
TALK

EPISODE 8

IMPROVING ‘\

SURFACE QUALITY OF

EPOXY RESIN

Bipeo 1. MokpalieHHs SKOCTi NOBepXHi EMOKCUAHUX CMOT

HICTb METO[iB, BUKOPUCTAHMX Y HOCTYMHMX
3paskax. Y tabnumui 1 npeacrasneHo n'stb
PIi3HUX NiAXO[IB, WO BUKOPWUCTOBYBONMCS
B LUbOMy ekcrnepumenTi. [Mpouec ekcnepu-
MEHTY MOXHQ CMOCTEepIraT1 Ha eigeo 1.

'

Pesynbratu

Y nepwomy KOHTPOMBHOMY 3pPA3Ky
BCepeauHi sanumnocs 6arato nositps-
Hux Bynbbawok. Lli Bunapkosi nositpsaHi
BynbballKkK NCyIOTh HOro eCTETUYHMIA BU-

KopoTtkuii onuc meTofiB, L0 30CTOCOBYIOTbCS A0 3pa3KiB cBiXo3milaHoi 832WC
ANS BUAANEHHS NOBITPSHUX Gynb6aiiok

3pasok Konip TexHonoris
1 XKosTui BincyTHs
2 Cuin BukopuCTOBYETHCS rA30BMM NANBHMK AM1Si HArPIBAHHS MOBEPXHI
3 YepeoHuit BukopmcTosyeTbc deH fns HarpiBaHHsS NOBEPXHI
4 Ve I_IOMiu.prb Y BOKYYMHY KGMepY i BiIKQYYIOTb MOBITPSA 10 OTPMMAHHS FMAAKol
NOBEPXHI
5 Pionetosuit [icns smilyBaHHS MOMILLGIOTL Y rapsyy niy

6ynb6aLLOK B enOKCUAHiNi cMmoni

-I
"
'; |
s
|

Puc. 1. MopiBHSAHHS 3pasKiB, L0 AEMOHCTPYE e(PEeKTMBHICTb Pi3HiIX METOAIB yCyHEHHS
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Bigeo 3. AienexTpuuHe macruno 8462

man. Y 3pasky 2, ne BMKOPMCTOBYBABCS
ra3oBMit NanbHKUK, NoBiTPs Oyno nobpe
BMOQNEHO, WO HAJANO 30TBEPAINOMY
3pA3KYy FAPHOrO, MOAKOro BUMSAY. Te X
COMe MOXHQ CKAa3aTv i mpo 3pasok 3, B
SAKOMY ANa JOCATHEHHS TUX Xe Pe3ynbTaTis
BukOpUCTOoBYBANM deH. Y 3pasky 4 Bu-
KOPMCTOBYBONACS BAKYYMHO KOMEPQA, SIKC
BMCMOKTYBQNQ BCE MOBITPA 3i 3pA3ka, 30-
JMWQIOYM MaaKy nosepxHio 6e3 Gynsbalu-
ok. 3pa30k 5, B IKOMY BMKOPWCTOBYBANACS
rapsya niy gns 30TBEPAIHHSA 3pA3KA, TAOKOX
OTPUMOB YUCTY, MPO30PY NMOBEPXHIO.

Ha pucyrky 1 nokasaHo nopisHAHHS
n’siTM NPOTECTOBAHMX 3PA3KIB.

[ns oTpUMaHHA rMOAKOro noKpuTTS
6e3 6ynbOALOK MOXHA TAKOX BUKOPUCTO-
BYBATM iHLWi METOAM, HEe OMWCAHI B LK
CTATTi, TOKi, HONPUKNOA, 9K BUKOPUCTAHHS
cucTemu [o3yBaHHA abo obepTanbHOro
NAOHETAPHOTO 3MiLLYBAYA MOABIMHOI Ail.

Kpim usoro komnaxis MG Chemicals
NPOMOHYE fAeaki NPOAYKTM B yMAKOBUI
Y BUMISAI MOABIMHOIO KAPTPULXA (,IJ,MB‘ Bi-
neo 2), wo 3abesnedye NpocTe AO3yBAHHSA
6e3 NOTPANMAHHA MOBITPS B CyMiLL.
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AIEJIEKTPUYHE MACTUJIO
A9 CBIYMOK 3ANAJIIOBAHHS

ienekTpuyHe MacTUno — ue npocTa
ﬂlcyMiLLl OfMBM TA KPEMHE3EMHOTO (CK-
NIKOHOBOTO) HAMOBHIOBAYA, AKA € HyXe
rinpodobHOIO | Y4ynoBO 30GXMLWAE Bif BO-
noru Ta sanobirae koposii. Lle mactuno
€ enekTpMYHUM isonatopom abo gienek-
TPUKOM, i XO4Q BOHO € NONYNSPHUM MaTe-
pianoM Ans akymynsTopis, PO3ETOK, NaM-
NOYOK i CBIYOK 3AMANOBAHHS, YOCTO MOro
BUKOPWUCTOBYIOTb HEMPABKUITLHO. XUTPICTb
BMKOPUCTOHHS AieNeKTPUYHOro MacTuna
nonArae B TOMy, WOG 3HATH, Kyau HOro
Tpeba HaHOCUTH, WO6 3AXMCTUTM enek-
TPMWYHI KOHTOKTM Bif, NOTPANSHHSA BOMOTH i
3an06irTM BUHUKHEHHIO ENEKTPUYHOT ayTy,
He NepeLLKOAXAOYM NPU LbOMY MPOXOA-
XEHHIO CTpyMy (ame. Bineo 3).

Y Bineo 4 MoBa Mae Npo aienekTpuyHe
mactuno 8462. BoHo igeanbHoO nigxoamTs
onga 3axXucTty enekTpoOHHUX ,u.eTcmeﬁ Biﬂ
BOOM TA iHLIMX KOPOS3IMHUX E€NeMeHTiB, a
TAKOX A5 3an06IraHH eNeKTPUYHOT AyTu.
Y uboMy BifEO NMPOLEMOHCTPOBAHO MO-

BUPOBHWLTBO EAEKTPOHIKU: MATEPIAAU

a)

Puc. 2. O6epeXxHO HOHECUTb MACTUIO,
HOMAralYmuch Wo6 BoHo
He NoTPANUIIO HA KNeMu:
BCEpeANHY HOKOHEUHUKA
cBiuKM 3ananioBaHHs (a);
HO KEPAMiYHY NOBEPXHIO
cBiYKM 3ananioBaHH(6)

LIMPEHi CNocobu 3aCTOCYBAHHS | HOAAHO
nopPaau, YOro He crig PpobuTH.

Kyau Ta ax HaHocuTtn
AienekTpuyHe macTtuno
HA CBiYKM 3aNanioBAHHS

Sk 3ragyBanOCs BULLE, OCKiNbKM MAC-
TUNO € ENEKTPUYHMM i30NATOPOM, Cnif 3
obepexHicTIoO nigxoant 4o BubOpy Mic-
LS HOHECEHHs [LieneKkTPUYHOro MacCTMNa.
KoBnayku CBiYOK 30NAMOBAHHS € ANA LbO-
ro ineanbHMM MiCUeM, OCKiNIbKM MACTUIO,
HOHECEHe HA HuWX, 3anobiraTume oyroso-
MYy PO3paay iCKpW Bif, KOTYLLKM 3QNAnto-
BAHHS 0O «3emni». [Tpu uboMy crig Bytw
obepexHnM, Wob MACTUIO He NOTPANUIO
HO MeTanesi KNnemu, OCKinbku Le ycknag-
HUTb ENeKTpu4He 3/€JZI,HC|HH9|.

Bu Takox MmoxeTte HaHecTu pienek-
TPMYHE MACTWUNO HO BHYTPILLHIO MOBEPX-
HIO HOKOHEYHMKA CBiYKM, WO 36inbWwmTH
enekTpuuHy isonauito. Pucyrok 2 intocT-
PYE Ler NPUHLMN HOHECEHHS fienekTpuy-
HOro MacTuna.

Yomy notpi6He gienekrpuyHe
MACTUIO ANS CBiYOK 3aNANIOBAHHS

Crporo Kaxyuw, gienektpuiHe Mactu-
NO He € HeOBXigHUM Ons CI)yHKLI,iOHyBOHHﬂ
CBiYOK 3QMAOBAHHS; OAHAK, §K 303HQO-
4yanocs BMLLE, Le LeleBui Ta NPOCTUA Y
BMKOPWUCTAHHI MaTepian, AONOMArae 3a-
Be3neunT NPOXOIXKEHHs CTPYyMy 4epes
CBiYKYy B CUCTEMY 3AMNAMOBAHHS.

Hienextpuune Mmactuno 8462 sin
MG Chemicals goctynHe B pisHux Bapi-
aHTOX GACYBAHHS Ans BinbLoi 3pyYHOCTI
TQ BIANOBIAHO A0 BAWMX NOTPeb B 06 emi.

Binbw petanbHy iHpopmauilo
woano npopaykuii MG Chemicals
MOXXHO OTPUMATU, 3BEPHYBLUUCHL B
TOB «®inyp Enextpuk, JITA»:

02100, m. Kuis,

Byn. FetbmaHa M. Nony6otka,

22/14, 1-i nos.,

Ten.: +38 (044) 495-75-75,

+38 (068) 496-75-75,
e-mail: office@filur.net,
www.filur.net
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B crarTi ige MOBa Npo Te, 9K LWUTY4YHUMN iHTEnekT
(L) cTrpimko nepeTeOplOE 6araro ranysei i pos-
Api6Ha TOpriBng He € BUHATKOM. 3a3BUYAH BiH 3a-
CTOCOBYETbCA AN aHANi3y KAi€eHTIB, nepcoHani-
3auii NoKynok, asTomarusauii 06cnyroByBaHHS,
KepyBaHHS onepauismu i HaBiTb 3a6e3nevyeHHs
6e3nexKu B MarasuHi.

Bnposo,uerHﬂ TEXHONOMT WTYYHOrO iHTENneKkTy B po3apibHy
TOPFIBMIO [OE 3MOMY KOMMAHIAM KAPAMHANBHO 3MIHUTKU CBOIO
LiANbHICTb LUASXOM OMTMMI3ALIT BHYTPILLHIX Mpouecis, aBTOMA-
TM30WiT 0BCyroByBaHHs knieHTie i 6araTto yoro iHworo. Lle He
TifbKM NiABULLYE MPOAYKTUBHICTb, A M MOKPALLYE AKiCTb 0bcnyro-
BYBQHHS KIIEHTIB, CTBOPIOIOYM KPALLMI iMiK BpeHay.

Takmm umHom, mobansHa sapTicts LU Ha puHky posapi6Hoi
Toprieni gocarmna 7.14 mnpa ponapie y 2023 poui, 30 4aHKMM
Fortune Business Insights, i, six ouikyetscs, spoctatume Ha 31.8 %
Ha pik, pocarnyswm 85.07 mnpa nonapis go 2032 poky, wo ae-
MOHCTPYE CTPIMKICTb PO3MOBCIOAXKEHHS | 3POCTAOYMUI NOTEHLIAN
WTYYHOrO iHTENEeKTy B pO3apibHii Toprismi.

K NIANPUEMCTBA NOEAHYIOTH LUTYYHUN
IHTEJIEKT | PO3APIGHY TOPTIBJIIO?

AHani3 cnoXxueauie

Hawi, opepxyBaHi B pesynbTaTi WOAEHHUX TPAH3AKLIH,
BKJIIOYHO 3 ICTOPIEIO MOKYMOK, AEMOTrPAdiYHMMM OAHWMM, BiABI-
LYBOHICTIO MArA3MHIB | TEMNOBMMM KAPTAMM, MOXYTb CTATH 3010~
TOIO XMIOK, ane aHani3yBaTh ix BpyYHy Moxe OyTu HenpocTo.
BrkopucTOBYIOUM WITYUHMIA IHTENEKT, PUTEMNEPU MOXYTb BUPILLIN-
™ Wo npobnemy i NPOaHANi3yBATH BENMYE3HY KiMbKICTb AAHUX Y
HOMKOPOTLWI TepMmiHu (puc. 1).

LLlo6 makcumisysaTi nepesarn CTpaTeriit, 3aCHOBAHMX HA
LAHUX, PUTENNEPU MOXYTb IHBECTYBATU B MIHIrPAHWYHI cepBepw

Puc. 1. AHanis aaHux 3 BUKopucraHHam LI

UBX-510SL pna KoxHOro marasuHy mepexi, wob nigsuwmtm

onepauinHy epekTmsHICT i 3anobirtn BTpatam. Lli rpanuuni
cepsepy 3ab6e3nevyioTs 06poBKy AAHUX Y PEXMMI PEanbHOro
4acy TA yXBAMEHHS PilleHb, WO BKPAX BAXIMBO AJIS TAKMX 30-
CTOCYHKIB, Ik BiBE€OCNOCTEPEXEHHN TA KEPYBOHHS 3ANACAMM.
BoHu sHMXyIOTE Mepexesmit Tpagik i eKCnnyaTauiiHi BUTPATH
30BAAKM OMTUMI3ALIT BUKOPUCTAHHSA CMYTM MPOMYCKOHHS i NO-
KQnbHOro 36epiraHHs AaHMX, WO nigsuulye Gesneky i Bignosia-
HICTb HOPMATUBHKMM BMMOram. Kpim Toro, rpammyHi cepeepm
306e3neuyioTb HOZIMHICTL Mig yac 36018 y poboTi Mepexi Ta
MacwTaboBAHE, THyYKE PO3rOPTAHHS BIANOBIAHO A0 NoTpeb
KOXHOTO MArasmHy.

MepcoHidikauis nokynok

LI MOXHO BMKOPUCTOBYBATH AN CTBOPEHHS LiKABOrO LOC-
Bily Ans KOXHOro nokynus. Hanpwknag, npocto npoaHanisy-
BOBLUM ICTOPIIO MOKYMOK i NOBediHKy nioauHn 8 Gpaysepi, LU
MOXe CKNACTU NMepCOHANI3OBAHUM CMMCOK MPOMNO3MLiM TOBA-
pis, no36aBMBLLK nokynus HeobXigHOCTI nepernagaTtM TosaApwU
NMO OLHOMY.

Kpim Toro, LUI Buxoants 30 pamku oHnaiH-goceigy. Y ma-
rasmHax «Po3ymHi» npumipouHi Ha 6asi LI sukopucTosyioTs
KaMepu, Wob PEeKOMEHLYBATH OfAr, KM NIAXOAUTb MOKYNUEBI
30 ¢irypoto, a «pO3yMHI» 43€PKANA AAKOTb 3MOry MPOBOAMTH
BIPTYQnbHI NpUMipku, No3basnaoun HeobxigHOCT Gi3nyHO 3Mi-
HioBATH BOPaHHS. Lle Hopae nokynkam iHaMBigyanbHWi xapakTep
i eKOHOMUTB Yac!

ABTOMATUYHE O6GCNYroByYBaHHS KIi€EHTIB

3a ponumu Statista, o 48 % puteiinepie no BcboMy CBITY
sukopucrtosytoTs LUl pns obcnyrosysarHs knienTie. Lle nos’s-
3aHo 3 TuM, wo LUI moxe onTMMiayBaTM MIATPUMKY KIEHTIB,
Hapatoum im gonomory 24 /7 pisHumu kaHanamm. OgHumm 3 Ha-
NOWMPEHIWKX GOPM TAKOro nigxomy € 4at-60tn abo BipTyasbHi
NOMIYHKKM (pUC. 2), AKi 303BKUYAN MOXHA NOBAUMTH B MATASMHAX
€NEeKTPOHHOI KomepLji Ta MOBinNbHMX [OAATKAX Borwu npono-
HYIOTb HEramHy AOMOMOrY, BIAMOBIAAOYM HA HAWMOLUMPEHILWi

Puc. 2. BipryanbHuit NOMiYHUK Yy MarasuHi
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3AMNUTAHHS, YCYBAKOYM HEMONAAKM | HOBITb HAMPABASIOUYN KNIEHTIB
HQ BIAMOBIAHI pecypcu.

Onepatopu po3apibHOi TOpPriBRi TAKOX BMKOPUCTOBYIOTb
KIOCKM COMOOBCYrOBYBAHHS 3 TONOCOBMM LUTYYHUM IHTENEKTOM
0S8 JOMOMOMM MOKYMUAM Yy NOLWYKYy TOBAPIB, MepeBipui UiH i
OTPUMAHHI iHPOPMALIT NPO AOAATKOBI NOCiyrn. 30BAAKM iHTe-
rpauii yHiBepcanbHoro ceHcopHoro komn’totepa Advantech
UTC i npuknaaHoro nporpamHoro 3abeaneyeHHs BipTyanbHOro
MOMIYHUKQ Ui KIOCKM 3i LUTYYHUM iIHTENEKTOM MOXYTb BigNOBIAATH
HQ 3AMNUTAHHSA MNOKYMLiB, AABATH PEKOMEHAALIT LWOAO TOBAPIB i
ponomarat obopMAATU 3aMOBREHHS, 3abe3nedyioun 6esnepe-
BiftHe 0BCNYroBYBAHHS KIIEHTIB.

KepyBaHHS BUPOGHULTBOM
i 3anacamm

TpaauuifiHO KepPyBAHHS 3ANMACAMM CMIMPANOCH HA AQHI MPO
MMHYNI MPOAAXi TA iHTYiLito. 3 iHWoro 6oky, iHTerpauis WwTyy-
HOroO iHTENeKkTy B KePYBOHHS 3AMNACAMM MOXE MiABULLMTM TOuY-
HICTb, €PEKTUBHICT T ONEPAUIMHY PEe3yNbTATUBHICTb. 3aBASKM
NPOrHO3YBAHHIO MOMMTY HA OCHOBI LUTYYHOTO IHTENEKTY, ABTO-
MOTM30BAHOMY MOMOBHEHHIO 3AMACIB | MOHITOPUHIY 3AaMNACIB
Y PEeXuMi peanbHOro 4acy pUTEMNIEPU MOXYTb OMTUMI3yBATH
piBeHb 3aNACiB, CKOPOTUTHM HOLIMLIKOBI 3aNAcK Ta 3anobirtm
iXHBOMY LediumTy.

Kpim Toro, ceHcopHi komn'totepu Advantech ans cninkysam-
HS CNiBPOBITHUKIB | LUMDPOBI BMBICKM HO CYy4QCHUX CKNAAAX PO3-
Api6HOT Toprisni we Ginbwe ONTUMI3yIOTh POBOTY, NONEryoYM
OBMiH iHDOPMALIED Ta KOOPAMHALIO Ai NEPCOHANY B PEXMMI
PEeanbHOro 4acy.

3aeaskn TexHonorii Advantech vision Al pureitnepu mo-
XyTb 306€3Me4nTH KOHTPOMb AOCTYNY 40 KPUTUHYHO BOKIMBMX
30H, WO niasuLLye 6e3aneky i 3HMXKYE PUSUK LWaxpancTea abo
kpagixok. CepeepHa cucTema TAKOX NigTPUMye GesneuHe
ONPAUIOBAHHS LAHMX i3 HM3bKOKO 3ATPMMKOIO, WO AJE 3MOry
YyXBANIOBATH OBFPYHTOBAHI PIlUEHHS TA MOKPALLYBATH Kepy-
BOHHSA CKOOOM. BMKOpMCTOBy}O‘-{M Ui nepepoBi TexHonorii,
puUTeinepn MoXyTb 306e3nednTn yHIbIKOBAHMMA, IHTErPOBAHMMA
NigXif 0O KEePYBAHHS 3ANACAMM, NiABULLYIOYM PEHTABENbHICTb i
3040BOJEHICTb KITIEHTIB.

Besneka marasuHy

Puteiinepu nocritHo cTukaioTbca 3 NPo6RemMolo  3axmcTy
csoix 3anacie i aktueis. [Locnigpxerns, nposeaeHe HauioHans-
HMM TPOMOJACbKMM PCAIO, NOKA3ANO, WO BTPATU PUTENNEPIB Bif,
Kpagixok ouiHiooTeca 8 112 minbapais gonapie. Bineoananituka
HO OCHOBI LUTYYHOrO [HTENEKTY MPOMOHYE MOTYXHE PilUEHHS,
306e3Meuyloun HTENEKTyanbHe BiAEOCMOCTEPEXEHHS, WO He
OBMEXYETLCA MPOCTUM 3AMMCOM, Q QHANI3YE BIAEONOTIK Y PEXMUMI
PEanbHOro Yacy, Wob BUABMTM NILO3PINI 4il, TAKI K KPAZIKKA B
MarasuHi 060 BAHAANI3M.

Hanpwknag, puteinepu moxyTs sukopuctosyesatv LU ans su-
SBJIEHHS MOAENEN MOBEAIHKM, SKi MOXYTb BKA3YBATH HA MOTEHLiM-
HY KPOGDKKY, HAMPWKNQZ, XTOCb 3QTPUMYETbCH Oinsi 4OpOroro
ToBapY ab0 xoBAE TOBAP. BusBMBLUM TaKy OKTUBHICTL, cucTeMa
NOAACTb CUMHAN TPUBOTMM TA MOBIGOMMTL CMIBPOBITHUKIE CIy6u
Besneku NpPo HeobXiaHICTb BTPYYAHHS.

Kpim Toro, LI moxe BukopwucTtosysaTHca ans 3anobiraHHs
LIAXPANCTBY HO KACI, OCKiNbKM BiH 30ATHMI QHANI3yBATH Bifeo-
30MMCK TA PO3NIZHABATH NiZO3pPIni 4ii, Taki K nigMiHa kyniop abo
HenpaBubHE BMKOPWUCTAHHSA KYMOHIB, AOMOMAraio4YM KACMPOM
BII3HAYATM NOTEHLjiHI CNpobu WwaxpaicTea, wob 3anobirtu
}IHOHCOBMM BTRATAM.
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K1 NEPEBAr' BUKOPUCTAHHA LI
B PO3APIGHINA TOPTIBJII?

: ;OCTOCyBOHHﬂ LUTYYHOTO IHTEMEKTY B LUOMNIHTY TA PO3apiGHIK
TOpPriBNi fOE 3HAYHI MEepeBaru sk pUTeNnepam, Tak i nokyn-
uam. PosrnsHemo ix petanbhiwe.

YxBaneHHs pilleHb HaO OCHOBI AAHUX
ANS NigBULLIEHHS peHTa6enbHOoCTI

Bukopwcrosyouu LUI ans ananisy puHky, putennepu otpumy-
10Tb MMBLLE YABNEHHS NPO CBOIX KNIEHTIB, KOHKYPEHTIB i LUMPOKMIt
puHOK. Lle nae iM 3MOry yxBamoBATH PiLLEHHS, WO FPYHTYIOTHCS
HO OQHWX, 3 YCiX MUTAHb — Bif BMOOPY TOBAPY TA KEPYBAHHS
30MNACAOMM A0 MOPKETUHIOBMX KAMMQHIMA | LIHOBMX CTPATETiN.
3peLLITOK) TOKi o6rpyHTOBOHi PiLLEHHA NpUBERyTb AO MiABULLEHHS
edEeKTUBHOCTI, CKOPOUYEHHS BUTPAT i 36inblIEHHs NPUOYTKOBOCTI.

3anyueHicTb Kni€HTIB ANg NigBULLLEHHS 3AA,0BONIEHOCTI

BukopucTaHHa nponosuuii TOBAPIB HO OCHOBI LUTYYHOTO
IHTENEKTY, «PO3YMHMUX» MPUMIPOYHMX, BIPTYONbHUX A3EpKan Ta
IHTEPAKTUBHMX KIOCKIB POBUTL MPOLEC KymiBai YHIKQAbHUM a5
KOXHOTO MOKYMUs, CTBOPIOKOYM BigUyTTS 3ANYYEHOCTI, SKOro 4ac-
TO HE BMCTAYAE TPAAMULIMHUM PO3LPIGHMM MArasnHam. 3aBasKu
TAKOMY MEPCOHANI30BAHOMY Nigxody nokynui 6yayTs we 6GinbL
30[0BOJIEHI, WO LACTb 3MOTy pUTEWNEPAM CTBOPUTU KPALLMMA
iMiox BpeHay Ta 36inbLMTY NPOAAXI.

YHipikoBaHMi# 6araTtokaHanbHUii AOCBIA

CborogHi nokynui ouikyloTb yHidiKOBAHOrO AOCBIAY HE3ANEX-
HO Bif KQHAMIB, YY TO MOKYMKM OHMAWH, Y4 TO B MATA3WHI, YU TO
yepes MobinbHuit gopatok. LUl Moxe ycyHyTM pO3pUB Mixk Lmmu
KQHONAMM, CHHXPOHI3YIOUM PIBHI 3ANACIE B OHNAMH i i3nYHMX
marasuHaox. Lle nigeuiye edekTMBHICTb BUKOHAHHS 3AMOBMEHD i
FAPAHTYE, WO NOKYMUi MATUMYTb JOCTYM A0 NOTPIGHMX iM TOBAPIB,
HE3aNEeXHO Bif, TOrO, SKMM KQHAMOM BOHM 34IMCHIOIOTH NMOKYMKH.

OnTUMi3aLig NOricTUKM TA NAHLLIOTA NOCTAYAHHS

BUKOPMCTOHHA WTYYHOrO iHTENEeKTy A MPOrHO3yBAHHS
MOXe 3anobirTv MosiBi TOBAPHWX 3AMACIB, fAKi PO34APOBYIOTH
MOKYNUiB, O TAKOX 3BECTM 10 MiHIMyMy HEOBXiAHICTL 3GepiraHHs
HOOJIMLKOBMX 3AMNACIB, WO 306MpOIOTb kanitan. BiH HasiTb MOXeE
3anoBirTM NCyBAHHIO | BTPATAM, AKi MOXYTb OYTM CMpPUYMHEHI
«30TOBAPIOBAHHAMY.

ba 6inbwe, ontumisyioun mapwpyti goctasku, LUl moxe
LOMOMOTTU PUTEMIEPAM CTBOPUTM EPEKTUBHWMIA MPOLEC BMKO-
HOHHS 3AQMOBIEHb, WO AACTb IM 3MOTY NIABULLMTY 3040BONEHICTb
KMiEHTIB | ONTMMI3yBATH OnepalLii.

3anobiraHHs piHaHcOBUX BTpar

30BASKM BiAEOAHANITUL HQ OCHOBI LUTYYHOTO IHTENEKTY pu-
Teinepm MOXyTb CTBOPUTHU Binblu BesneyHe TOprosensHe cepe-
JOBMLLE AK AN1s MOKYNUiB, TAK i ans cnispobitHukis. Lis TexHonoris
3anN0Birae 3NOUYMHHIN AiSNLHOCTI, TAKIM aK KPQAIKKM, BAHAAMI3M i
WAXPANCTBO, 3HMKYIKOUM CKOPOUYEHHS TOBAPHMX 3ANACiB i Nos’a-
3aHi 3 uMm diHaHcosi BTpaTi. Hasits akwo Taki nogii Bce x sinby-
JIUCS, CUCTEMM LUTYYHOTO IHTENEKTY MOXYTb 3 BUCOKOIO TOYHICTIO
HOLQTU [OKA3M NS PO3CAiLYBAHHS.

[na poseutky Ta 36inbWwEHHA NPUBYTKOBOCTI KOMMQHIA 3i
chepu puteiny NMPOKCUC™ nponoHye HU3KY mpomuciosmx
MQHEIbHUX KOMI IOTEPIB TQ CMCTEM LUTYYHOIO IHTEIEKTY.

Martepian HagarHo MTPOKCUC™
WWW.proxis.ua N
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O2nqy HoBunoK KoMnanii Fischer Connectors

B crarTi ipe MOBa NpPo HOBi po3’eMU KOMMAHI(

o0

Fischer Connectors,

wo 6ynu BunyuwieHi Bnitky 2024 poky.

FIRST MATE LAST BREAK:
EJIEKTPOBE3MEKA TA HALIMHICTb
MEAUYHOIO OBJIAAHAHHA

BMpO6HMKM MeAUYHMX BUPOBGIB MOBMHHI
LOTPUMYBATUCS HAMBULLMX CTAHLAP-
TiB 6esnekun, 3a6e3nedyioun NpPU LbOMY
MPOCTOTY X BUKOPUCTAHHS. XO4a meauu-
Hi MPUNaaM 303BMYANM 3AKPUTI TA MAIOTb
NEerkogoCTynHi Nepemunkadi, KHOMKW Ta
oucnnei, ane npu ubOMy BOHM MOXYTb
CcTaHOBUTK 3arposy 6esneui. Hainbinsbw
BPA3NMBMMM € PO3'EMM TA Micua X nig-
KIIOYEHHS!, OCOBNMBO KOMM MAETLCS NPO
MIAKMIOYEHHS [0 enekTpomepexi. Baxnu-
BO MposenaTH obepexHicTb, wob 3axu-
CTUTU 9K KOPMCTYBAYIB, TOK | MALLEHTIB,
a TAKOX YYTAMBI €nNemeHTM NPUCTPOIO.
Crangapt IEC 60601-1 ana meanuHoro
enekTPoOBNaAHAHHA HAACQE UbOMY HiTKi
pamku. CneuiansbHi pos’emu First Mate Last
Break (puc. 1) simnosinaiots Bumoram pa-
HOTO CTAHAAPTY, NPOMOHYIOYM NMOELHAHHS
enekTpobesnekn, MexaHiyHOI HamiiHOCTI
TQ 3PYYHOCTI AN KOPUCTYBAYA.

Tepmin «First Mate Last Break» (FMLB)
0O3HAYAE IHHOBALIMHUIA MEXAHI3M PO3 EMy.
Y uitt koHdirypauii [OBLWMI KOHTAKT Yy
PO3'eMi NEPLIMM 3'€EAHYETLCA M OCTAHHIM
PO3PMBAETLCA. TAKE HAMAWTYBAHHSA 30-
Be3nevye NOCTIHE 3a3eMIEHHS enekTPuY-
HOI Mepexi, 3anobBiraloyn BUHMKHEHHIO
HenepeabauyBaHMX NIABAIOYUX CUIHANIB,
AKi MOXYTb MOPYLUMTM LNICHICTb CUTHANY i
NPWU3BECTU A0 BUHUKHEHHS TAKMX Npobnem
AK NepexpecHi 30BAAM, EMHICHMI 3B'A30K
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Longer pin -

Puc. 1. Po3’emu First Mate Last Break
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Ta eneKkTpomarHitHi 3asaau. bes Takoro
6e3NepepBHOro 3a3eMIIEHHA MOXYTb BM-
HUKHYTU PUM3MKOBAHI YMOBM enekTpobes-
neku. TexHonoris First Mate Last Break
3anobirae usm npobnemam i 3a6esnedye
HOMIMHUI 30XMCT Bif €neKTPOCTATUYHOTO
pospaay (Electrostatic Discharge, ESD).
Bora Takox rapaHTye, wo 6yab-ska 6ny-
kaloua Hanpyra 6yae 6esnedHo cnps-
MOBQHAO HA «3emmio», 3anobiraoun no-
LUKOLXEHHIO ONepaTopad TA YYTAUBKMX 4O
HAMNPYrM NPUCTPOIB.

Y menmuHin TexHiui ribpuaHi pos’emu
LLUIMPOKO BMKOPUCTOBYIOTLCS ANs nepeaadi
LAHWX, CUTHAMIB, XMBMEHHS, PIAUH | rasis.
3anexHo Big koHirypauii ui pos’emun mo-
XYTb MOEAHYBATM NEpenayy AAHWUX, XMB-
fIEHHS, TA3Y TA PIAMHU B OBHOMY PO3 M
BMCOKOI winsHocTi. Lle He Tinbkmn ekoHo-
MWUTb MPOCTIP, ane i AOMNOMAraE 3MmeH-
LIMTM PO3MIP | 3aranbHy BAry MEAMYHOro
obnagHanHa. Kpim Ttoro, o6’egHaHHs ae-
KinbkOX 3'€AHOHL B OLHOMY PO3’€Mi 3HAY-
HO CNpOoLLYE NpoUec nigkmodYeHHs. Y Hag-
3BMUYAMHMX CUTYALiAX, TOKMX K PATYBANbHI
onepauii abo y BiAAINEHHAX HTEHCKB-
HOI Tepanii, KOXHA CEeKyHAA HO PAXYHKY.
Tomy Lyxe BAXIUMBO 3BECTM 0O MIHIMyMy
PU3NK HEMPABMUILHOTO 3'€QHAHHS 3Q [O-
NMOMOTOIO MPOCTOro MNIAKMIOYEHHS TA Bif-
NMOBIAHOTO KOAYBAHHS.

Bupiwansium  daktopom ans Hes-
NeyHoi ekCnayaTauii MeanyHmX BMpO6iB
€ HapiMHa dikcauis 3'€aHaHb. 3anexHo
Bif 30CTOCYBOHHS BWKOPUCTOBYIOTbCH
pisHi cuctemun dikcauii, Taxi sk Push-Pull,
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Tamperproof, Quick-Release i Friction Fit.
Kowndirypauii First Mate Last Break mo-
XyTb BYTU PEANi30BAHI B YCiX MOLIMPEHUX
CUCTEMAX KpiI'IJ'IeHHﬂ, O nonerwye KOH-
CTPYKTOPAM POBOTY 3 PI3HUMM CLEHApIs-
MM 30CTOCYBAHHS | NOTPEBAMM KOPUCTY-
gayis. OauH i TOM CaMMI NPUCTPIN MOXE
BUKOPMCTOBYBATU [BA PI3HWX TUMU MEXQ-
Hi3MiB BNIOKYBAHHSA, 3QNEXHO Bif TOrO, BK-
KOPMCTOBYETLCS PO3'EM I8 MIAKMIOYEHHS!
MOHINYNATOPA YK KOHCONi KEPYBAHHS, ane
BCi BOHM NOBUHHI 6yTH Gesnednmnmu. First
Mate Last Break He Bnnvsae Ha HOgiMHICTb.
Gk i BCI iHWI MeanuHi 3'enHyBaYi, 3'€aHy-
sayi First Mate Last Break matots cryniHb
saxucty IP68, ButpumytoTs crepunizauio
B GBTOKNABI Ta CTiMki o koposii (1000 ro-
OMH conaHoro TymaHy, 5% posumH coni,
35 °C). Bonu ocobnuneo fosrosiuni Ta Bu-
TpumytoTs 10000 umknis 3'eqHaHHs.

BUCOKOLUBUAKICHA
NEPEAAYA JAHUX

Komnomﬂ Fischer Connectors npopos-
XYE PO3LUMPIOBATH ACOPTUMEHT BUCO-
KOLLBUAKICHUX pos'eMiB AN nepepayi BaHUX
i KabenbHux 36ipoK, AKi NOEAHYIOTL B COBI
HOLiIMHI, MIHIGQTIOPHI XOPAKTEPUCTUKK 3 XO-
PAKTEPUCTUKAMM LiRICHOCTI curHany. 3 nmn-
Hs 2024 poky yHisepcansHa cepist Fischer
Core Ta HagiiHa cepia Fischer UltiMate™
poctynHi 3 nigrpumkoto USB 3.2 Gen 2 o
10 T6it/c ana 3000BONEHHS 3POCTAKOUMX
notpeb y BUCOKOLIBMAKICHIM nepeaadi aa-
HUX Y CKNOAHMX YMOBAX (pUc. 2).

Ll nsi cepii gonosHioTL nopTdonio
pos’emis USB 3.2 i kabenbHux 36ipok,
BXE JOCTYMHWX B MIHIOTIOPHMX PiLLEHHAX
Fischer MiniMax™ ans xopctkux ymos
excnnyatauii, ae SWaP (posmip, sara i
noTyxHicte (Size, Wight and Power)) €
KPUTUYHO BOKSTUBUMM.

3aBaskM Wik PO3LIMPEHi NPONO3uLji B
TPbOX CBOIX (NATMAHCBKUX THIAKOX MpPO-
nykTis, komnaris Fischer Connectors Hagoe
iH)XEeHepPaM-NPOEKTYBANBHUKAM  LLUMPOKMUIMA
CMEKTP MILHWX, BOAOHEMNPOHUKHUX, Migro-
TOBMEHMX A0 NIAKIIOYEHHS PilLeHb, IKi NOER-
HYIOTb B CODI BUCOKOLUBMAKICHI MPOTOKOMM
nepenayi AAHMX 3 XOPAKTEPUCTUKAMM LiniC-
HOCTI CUrHAnNY i MILHOCTI, HEOBXIAHWUMM st
30CTOCYBAHb | TEXHOMOTiM 3 iIHTEHCUBHUM BU-
KOPUCTOHHAM ACGHWUX B MEAMLMHI, NPUnago-
OyayBaHHI Ta OBOPOHHOMY CEKTOPI.
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Hosi pos’emn USB 3.2 Gen 2 goctyn-
Hi 3 9-KoHTakTHMMM wTekepamm Fischer
Core Brass miametpom 155 mm i wre-
kepamu Fischer UltiMate™ piametpom
18.5 mm. O6umasi cepii MaloTb HamiMHI
XAPOKTEPUCTUKM, TAKi K FEPMETUYHICTb
IP68/69 HasiTh y HecnapeHoMy CTaHi,
rEPMETUYHICTb (ra30- | BAKYyMOHENpo-
HUKHICTb) 30BAAKM FEPMETMYHOMY KOH-
TakTHOMY 6noky, poboudi TemnepaTypu
gin —70 go +250 °C gna Core i Big —55
po +135 °C gns UltiMate, go 10000
UMKNiB 3'€AHAHHSA, A TAKOX ABA MEXQHI3-
Mu dikcauii: Push-Pull Ta Quick-Release .
3’ennysaui UltiMate Takox possonsiors
BUKOHYBATU ryxe 3 €AHAHHS 30 AOMNOMO-
rolo HAA3BMYOMHO HAAIMHOT MEXAHI4YHOI
LINOHKOBOT dikcauii.

Cepis  BMCOKOLWBMAKICHUX pO3’emis
Core — ue icTOpuuHa NiHiKa NpopykTis
Fischer Connectors, skiit gosipatoTs Tex-
HOMOTIYHI ranysi MO BCbOMY CBIiTy 34 ii
YHIBEPCOMBHICTb i MILHICTb B €KCTPEMANb-
HUX YMOBOX, MOYMHAIOYM Bif MEBMYHOI,
OBOPOHHOT Ta NPOMMCIIOBOI GBTOMATH-
3auii Ta 30KiHYYyl0YM BUNPOBYBAHHAMM
i BumiptoBaHHamu. Crinki 0o XimMidHMX
PEYOBMH | NpoueciB CTepunizauii, HOBI
piwenHsa Fischer Core USB 3.2 Gen 2
ineansHo nigxomats ans kamep USBS3,
WO BUKOPUCTOBYIOTLCA B OPTOMEAUUHI
Xipyprii a60 eHEOCKOMIYHWUX MPUCTPOAX.
BoHu Takox MOxyTb BYTH BUKOPUCTAHI B
npunanobynyBaHHi, HANPUKNAA, HA CKNa-
NONbHUX BMpO6HW—IMX NiHiax i gns 308B-
HiLWHIX nepesipok 8 paaiauiiHux Ta/abo
306pyAHEHNX 30HAX.
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Puc. 2. Hosi piweHHs ansa nigknioueHHs USB 3.2 Gen 2 3 cepii Fischer Core (a)
i Fischer UltiMate™ (6) 3a6esneuyiotb WwiBMAKicTb Nnepeaayi AAHUX
10 I'6it/c ang 3acTOCYBUHHS Y BiANOBIAANBHUX rany3axX MeAULMHK,
npunago6yayBaHHA Ta 060pOHM

Cepis Fischer UltiMate™, pospobne-
Hao ans 3a6e3neyeHHs AOBrOBIYHOCTI i
NPUXOBAHOCTI B CYBOPWX MNPUPOAHMX,
NPOMUCIIOBUX | XIMIYHUX YMOBQX, NPO-
noHye 360° 30xMCTy Big €NEeKTPOMArHIT-
HWX 30BOA | BUCOKY CTiIMKICTb [O YAAPIB,
Bibpauinn Ta koposii (ao 1000 roanH B
CONbOBOMY TyMQHi).

Pos’emn USB 3.2 Gen 2 UltiMate i
kabenbHi 36ipkM iaeansHO BiANOBIAAKOTL
BiicbkoBum cneundikauism (MIL-SPEC)
NS TOKMX 30CTOCYBOHb, SIK APOHM, LLO
ocHauweHi kamepamu USB3.

Ons pos’emis  Fischer MiniMax™,
Fischer Core i Fischer UltiMate™ USB 3.2
Bynu cTBOpeHi cneuiansHi kabeni, aki Ta-
KOX [OCTYMNHi y BUMSAI monepeaHbo nNpo-
KnageHnx kabenis i NUTUX pileHb, Lo
NPALOIOTh 30 MPUHLMIOM «MiAKIOYM TA
npauon» (Plug-and-Play).

LLIsuake cTBOpEHHs NPOTOTUNIB Big,
komnanii Fischer Connectors nossonsie kni-
E€HTOM TECTYBATH | ONTUMI3YBATU PilLIEHHS
NS 3’ €0HOHHS BiANOBIOHO OO CTUCIMX Tep-
MIiHiB NPOEKTY i BUMOT 1O BMCOKOI NPOAYyK-
TUMBHOCTI Mepenauyi AAHWUX, LiNiCHOCTI cur-
Hany Ta akocTi 36ipku kabenis.

DopartkoBy iHpopmauilio wopo
npoaykuii komnawii Fischer Connec-
tors, wo 6yna npepcraBneHa B Ui
cTaTTi, MOXXHA oTpumaTtu B odiuii-
Horo auctpu6’iotopa B YKpaiHi —
Mixkpopic Enektponikc Tm6X:

Ten.: (067) 475-81-86,

Roman.Prokopets@microdis.net,

www.microdis.net CN
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HOBI YJIbTPAKOMMAKTHI
CTUIbHUKOBI MOAYJII
LTE CAT 1BIS

Komnanis u=blox oronocuna npo
PO3LUMPEHHSI CBOEI MOMYNAPHOI NiHIVKM
npoayktis R10 ans wsuako3pocrayo-
ro puHKy cTinbHukosoro 38°a3ky LTE Cat
1bis. Hosi moayni posimpioroTs nopt-
¢onio LTE Cat 1bis Bin u-blox, ob6crny-
rosytoun sik loT, Tak i kopucrysaui, ki
MIFPYIOTb (3 3aCTAPINOro CTiflbHUKOBOIO
38’a3ky 2G/3G.

Hoswi u-blox LEXI-R10 Global —ue
ynbTpakomnakTHe piwenHs LTE Cat 1bis
posmipom 16 X 16 MM, ske MOXHQ BHUKO-
PHCTOBYBATH 110 BCbOMY CBITY B OOMEXE-
HUX 30 PO3MIPOM MPUCTPOSIX IHTEepPHETY
peyer, Takux sK TPeKepH 1S CTeXEHHS
30 nmogbM a0 JOMALUHIMK TBAPHHA-
MM, O TAKOX B MOPTATUBHMX MPUCTPO-
ax. LEXI-R10 Global — ue HavimeHLwmsi
y cBiti ogHomoposwi mogyns LTE Cat
1bis Ans BCTAHOBIEHHS BCEPEAMHI Mpu-
MILLEHDb 3 0POM, CEPTUDIKOBAHMIM ame-
PHKQHCHKMM OMEPATOPOM.

Tum yacom Hosa cepis SARA-R10
MPOMOHYE Ti X MOXMBOCTI, 1o i LEXI-R 10
Global, y nonynspHomy ¢opm-pakto-
pi SARA Big u-blox. B ymosax, komn
sinxia 2G i 3G 1puBaE Mo BCboMy CBI-
1y, SARA-RI0 npornoHye po3pobHmukam
MPOAYKTIB, SKi BUKOPHUCTOBYIOTb MOAY/II
2G i 3G u-blox SARA, npsmwsi wwinsx
g0 4G LTE — HavinowmpeHiworo rmo-
6abHOrO  CTAHAAPTY  CTiILHUKOBOTO
3B93Ky HQ CbOrOAHI T HA 6AraTo POKIB
BrEPES.

LEXI-R10 i SARA-RI0 nponoHyiots
MoxnmsicTs BOyRoByBaHHs eSIM, i obu-
ABA MOZYI TAKOX MatoTs BOYAOBAHMI
Wi-Fi Sniffer, wo 3abesneyye nokani-
3aUito B MNPUMILLEHHAX 34 JOMOMOro0
cepsicy u-blox Celllocate Ha ocHosi sk
Wi-Fi, Tak i CTinbHMKOBMX MEPEX.

OgHum 3 BapiaHTis € SARA-
RIOMI0, HavimeHwmsi y CBITI Moaysb
LTE Cat 1bis 3 B6ygosaHowo rmobans-
HOK HABIrAUNIHOK CYMyTHUMKOBOKO CHC-
temoro (GNSS), zaatHwii opHoyacHo
3a6e3neyyBaTm 38°930K i BiCTEXEHHS.
Lle ineansHe pileHHs Ans BiACTEXEHHS
06 '€eKTiB | TENEMATUYHMX 3ACTOCYBAHS,
AKi BUMAraioTs 6e3rnepepBHOro 38 93Ky,
a TAKOX MO3MUIIOBAHHS BCEPEAMHI TA
30BHI MPMMILLEHb y Byab-SKik TOYLI CBITY,
3asaakmu noegHaHHo GINSS, Wi-Fi cka-
HyBaHHS Ta robabHoro nokputrs LTE.
Llesi mogyns Takox Ha 50 % meHwms,
HiX MonepeaHisi KoMbOIHOBAHMA MOZYITb

LTE Cat 1bis sig u-blox, LENA-REM10.

www.u-blox.com
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BCTYN

H €3QaNeXHO Bifl TOro, Y4 NPOBOAMTLCA TECTYBAHHS BUPOBIB enek-
TPOHIKM B NPOLEC X BUPOBHULTBA, NepeBipku KOHCTPYKLIT 060
Mif, 4acC BOCHIIKEHb TA MPOEKTYBAHHS, CKOPOYEHHS YACY TECTYBAHHS
O3HOYAE CKOPOYEHHs 3AranbHOrO Yacy PO3POBKM TA 3MEHLLEHHS
BUPOBHWUMX BUTPAT.

Y 6inblIOCTi BUNQAKIE Y NPOLEC TECTYBAHHS BUPODIB enek-
TPOHIKM BMKOPUCTOBYETbCA UMPpOoBMit MynsTumeTp (Digital
Multimeter, DMM) (puc. 1). lcHyioTb pisHi METORM CKOPOYEHHS
4acy BMMIPIOBAHb LUMOPOBMM MYNIETUMETPOM, fKi MOXYTb 3HQY-
HO MIABMLUMTM 3QranbHy NPOAYKTMBHICTL TectyBaHHa. OpHak
CKOPOYEHHS 4aCYy TECTYBAHHS MOXE BUMATATH KOMMPOMICIB
B iHLIMX OBNACTAX. PO3yMiHH$I LMX KOMMPOMICIB TO YCBILOMNEHHS
TOrO, WO BAXIIMBO CAME AJIi LbOrO TECTYBAHHS, AONMOMOXE BAM
NPUAHATM OBrPYHTOBAHE PILLEHHS, SKE BiAMNOBIAAE BALIMM KOH-
KpeTHMM noTpebam.

[TepeBaru nigsuLLEeHHs NPORYKTUBHOCTI BUMIDIOBAHbL LUMPO-
BMM MYIIbTUMETPOM:

e 36inbwerHs 0bcAriB BUPOBHMUTBA TO ONTUMI3ALIs AOXOAIB Big,
peani3auii NpoayKuii;
®  3MEHLLEHHS KiNbKkOCTi BUNPOBYBANLHOIO OBNAAHAHHS, WO, B

CBOIO YEPTy, 3MEHLLYE MIOoLLY /18 NPOBEAEHHs BUNPOBYBAHb

TO KONITANbHI BUTPATH;

o [lpuckoperHs yacy po3pobku NpoaykTy, 0cobnaMBO HA eTa-

NaX BU3HAYEHHS MOTO XOPAKTEPUCTHMK i BANiAALT;
®  ONTMMI3ALiA BMKOPUCTAHHA TA MNigBMLLEHHS ed)eKTMBHOCTi

BUNPOBYBANLHOTO O6NOAHAHHS.

A il
Puc. 1. BcraHoBneHHs uM$ppOBOro MynbTMMETPA Y BUPOGHUYY
BUNPO6YBANbHY CUCTEMY

KPOK 1. 3BIJIbLUEHHA TOYHOCTI 3ABASAKU
®YHKLIi ABTOMATUYHOIO OBHYJIEHHS
ABO CKOPO4YEHHA YACY TECTYBAHHSA
nPU BIAMOBI BIA HEI

ABTOMCITM‘-IHe o6HyneHHs — ue byHkuia uMdppPOBOro Mylib-
TUMETPA, AKA MiABMLLYE TOYHICTb BMMIPIOBAHD. Mig uvac
BUKOPUCTAHHS GYHKLIT OBTOMATUYHOTO OBHYNEHHS UMPPOBHKIL
MYNbTUMETP BMKOHYE [OAATKOBE OBHYMEHHS Mif 4AC KOXHO-
rO BMMIPIOBAHHA, WO6 YCYHYTM 3MILLEHHA NiACMIIOBAYA TQ
KOCKOAIB iHTErPYBAHHS BCEPEAMHI UMPPOBOTO MyMbTMMETPA.
BuMKHeHHS uiei dyHKUIT Aa€ 3MOTY CKOPOTHUTH YAC BUMIPIOBOH-
Hs BaBiyi. Lli samiulerHs Big noyatky BigkanibposaHi, ane BOHK
MOXYTb 3M€rKa APendyBaTH Mif 4AC 3MIHK TEMNEPATYPH.

AKLLO BUMIPIOBAHHS MPOBOAATLCA Y CEPEROoBML 3i CTa-
6inbHOK TemnepaTypoto abo AKWO Kinbka BUMIPIOBAHL MPO-
BOAATL 30 KOPOTKMIt MPOMIXOK 4acy (3minn Temnepaty-
pu BILOGYBAIOTLCA MPOTArOM TPMBANILUKMX NEpiofiB 4Yacy), TO
NMOKPALLEHHS MPOAYKTUBHOCTI 30BASKM BUMKHEHHIO yHKUIT
QBTOMQATMYHOTO OBHYMEHHs Nepesaxye Oyab-ske He3HayHe
3HUXXEHHS TOYHOCTI.

Hanpwuknag, nig 4ac BUKOPUCTAHHS UMPPOBOTrO MyNibTUME-
Tpa cepii Keysight Truevolt y pasi BMMKHEHHst aBTOMATHYHOTO
OBHYNEHHS B YMOBOX CTABINLHOIO CEPELOBULLA 303BMYAIN A0
HOMPYIM NOCTIMHOrO CTPYMY AOAQETLCA NOXMOKA BCbOrO nuLLe
0.0002 % sin mianasoHy +5 mkB, a6o +5 MOM nig yac sumi-
PIOBAHHA ONOPY. 3BEPHITL YBArY, WO 30 BUMKHEHOIO ABTOMA-
TUYHOTO OBHYNeHHs Byab-aKa 3MiHa AianasoHy, dyHkuii abo
4yacy iHTErpyBAHHS MOXE NPU3BECTM O BUKOHAHHS OLHOTO Un-
Ky OBTOMATUYHOTO OBHYNEHHS Mif YOC NEePLIOTrO BUMIPIOBAH-
HA 3 BUKOPUCTAHHAM HOBOIO HANALUTYBAHHSA. TOKMM YAHOM,
4aCTA 3MIHA HANMALWTYBOHb MPU BUMKHEHOMY OBTOMOTUYHOMY
o6HyneHHi 380auTb HaHiBeus ekoHomilo dacy. O60os’a3koBO
BMBYITb POBOTY ABTOMATMHYHOrO OB6HYNeHHs BaWOro undpo-
BOTO My/bTUMETPA, Wo6 MOKCUMANbHO BUKOPUCTOBYBATH
nepesaru wiei GyHKUil.

KPOK 2. CKOPOYEHHS KIJIbKOCTI NEPEMUKAHDb
AIAMA3OHY NiA YAC TECTYBAHHA

MiHiMisou,iﬂ nepemMMKaHb AiaNa30Hy MiABULLYE NPOJYKTUBHICTL
BMMIDIOBOHb 3ABASKM CKOPOYEHHIO 4aCy, HEOBXIAHOTrO umnd-
POBOMY MyNbTUMETPY Ans 3miHM gianasody. Lle Takox ycysae
HeobXigHiCTb Y BOAATKOBOMY BUMIPIOBOHHI ANS BUKOHOHHS QBTOMQ-
TUYHOTO OBHYMEHHS, IKE MOXE 3HALOBUTUCA HEPE3 3MIHM SMILLEHD,

www.chipnews.com.ua
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IO BMHMKQIOTb Mif YOC BUKOPMUCTOHHS Pi3-

HUX CTyNeHiB 0CnabneHHs i PisHUX KACKOAIB

niacunioBadis Ang HOBOrO 3CGAAHOrO Aia-

NO30HY. 3BEOEHHS 0O MIHIMyMy KinbKOCTI

NepPemMMKaHb AIaNa30HYy NOAOBXYE TEPMIH

Cnyx6u UMbPOBOTO MyNbTUMETPA, OCKiMb-

KM Mif, 4OC BEesKMX NEPEMMKAHb Liana30HYy

OKTUBYETbCA MEXOHIYHE pene, 9Ke MOXe

3HOLLYBOTUCS 3Q BEMNMUKOI KiNbKOCTi BMUKOHb.

Y 6inbwocti uMdPOBUX MynbTUMETPIB
Ha 3MiHy yHKUIM a60 AianasoHiB BUMI-
PIOBAHL TAKOX NOTPIGEH AOAATKOBMIT 4aC,
TOMY rPYMyHTE BUMIPIOBAHHS, LLOB MiHIMi-
3YBATHM 3MiHM YHKLM | 4ianNA3OoHiB:
®  BUKOHYWMTE BCi BUMIPIOBAHHS HAMPYrM

TGO OMOPY 30 OAWMH PA3, 3AMICTb TOTrO

wob nepemmkaTncs Mix dyHKLIsSMK;

e [pynyiTe BUMIPIOBAHHS HU3bKOI TA BK-
COKOI Hanpyru, wob CKOpOTUTU Kirlb-
KiCTb MEPEMMUKAHb AiaNA30HY.

[Tin yac nepemukaHHs gianasoHy ans
Hanpyr, uwmx 3a 10 B, BukopurcrosyeTbes
MEXAHIYHUIA aTEHIOATOP, AKOMY NOTPIGEH
YAC ANs BBIMKHEHHS | BAMKHEHHS.

[pynyBaHHs BumiptoBaHbL 3a byHKLis-
MM TA AiANA30HAMM BAE 3MOTY CKOPOTUTH
4AC BUMIPIOBAHb.

KPOK 3. BUKOPUCTAHHA
ABTOMATU4YHOTIO ABO PYYHOI'O
BUBOPY AIAMNA3OHY

l_loc, HEeOoBXifHMIA ANA ABTOMATUYHOTO
BCTOHOBMIEHHS [iGNA30HY, IHOAI Npu-
3BOAMTL LO 36iMbLIEHHA YACYy TECTYBAH-
Ha. Yac, HeobBXigHMM AN ABTOMATUYHO-
ro HANAWTYBAHHA D,iOI'IOSOHy, 3ANeXunTb
BiL KOHCTPYKUii UMPPOBOro MynbTUME-
Tpa. Uudposi mynstumetpu, ski Buko-
PUCTOBYIOTE MAPANENbHI AHANOrO-Unb-
POBi NepeTBOPIOBAYI 3 KOMNAPATOPAMM
HO KOXEH [IOUCKPETHWI piBEHb BXiLHOrO
CUTHANY, MOXYTb CKOPOTUTM 4aC TecCTy-
BOHHS, OCKiIbKM 4AC 3MiHWM [iana30HYy
B HWX AOPIBHIOE HYMO. Y umx Bunagkax
GBTOMOTUYHE BM3HAYEHHS [iANA30HY
BMKOHYETLCA WBMALLE, HiX HAOCUMNAHHA
KOMOH[, Py4HOrO KePyBAHHS AiANA30HOM
3 komntoTepa.

[Mpote, ans iHTerpoBaHmx uudpoBMX
MYNbTUMETPIB PYYHE KEPYBAHHA Aiana-
30HOM 3QSIMLLOETLCH HAWLLBMALIMM CMO-
coboM MpoBeaeHHs BUMIPIOBAHb. Pyure
KepyBOHHS AiANA30HOM JAE 3MOTy YyTpu-
MYBATU ULMPPOBKI MYNIBTUMETP Y BIKCOBO-
HOMY AiANA30Hi, WO POBUTE HEMOXIUBIM
HebaxXaHi BUMIPIOBAHHA Hynsa Ta 3anobi-
ra€ HEmoOTPIBHOMY CMPALBLOBYBAHHIO Me-
XAHIYHOrO ATEHIOATOPA. LLsnokicts BBE-
nenHs-susenerns (I/O) i o6pobku komang,
KEPYBAHHS BiANA30HOM Y LMPPOBUX MyIib-
Tumetpax Keysight cepii Truevolt sHauHo
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Yac sBcraHoBneHHsi ACV | Yac BcraHosneHHs ACI
®DinbTp 3MiHHOrO cTpymy | BxigHa wacrora HO OAHE MOKU3AHHS, | HO OfHE NOKU3UHHS,
ceKyHam ceKyHamn
[MoginbHui Big 3 I'u no 300 Iy 25 1.66
Cepenitt (3a 3amosuysarHsam) | Big 20 My go 300 «ly 0.625 0.25
LLsmakui Bin 200 'y no 300 ki 0.025 0.025

BMLLQ, HIDX B QArOPUTMI ABTOMATMYHOIO
BMOOPY AIANA30HY.

KPOK 4. BUBIP MDK YHACOM
IHTETPYBAHHS TA 3BIJIbLUEHHAM
wymy

l_loc IHTErPYBAHHA — LWe OAMH Napa-
METP, KMM MOXHQ KepysaTtu 6esno-
CcepefHbO, ane TyT € NEBHUNA KOMMPOMIC.
[ig 4yac BUKOHAHHS BUMIPIOBAHHS LM pPOBI
MYTNbTUMETPMU IHTErpYyIOTb BXIOHMIM CUTHAN
NPOTArOM 30ACHOrO nepiogy 4acy, BifoO-
MOTO Ik 4aC iHTerpysaHHs. Bubip Tpusani-
LLIOrO YACy IHTErPYBAHHSA MAE Ty NepeBsary,
O NPU UbOMY 3MEHLLYETLCS Brve Heba-
XAHUX WYMIB HO BUMIPIOBAHHSA; 0COBNMBO
LLYMIB MEPEXI 3MIHHOTO CTPYMY.

OpHOK TPMBAMIWUI Y4AC HTErPYBAHHS
TAKOX O3HAYAE 36IMbLIEHHS 4ACY BUMIPIO-
BaHHs. Hanpwknag, aKwo yac iHterpyesan-
HS BCTOHOBIIOETLCH TOKMM, LLIO LOPIBHIOE
LiTOMY 4MCiy nepiofis 3MIHHOI HANpPyru
B enektpomepexi (Number of Power Line
Cycles, NPLC), takomy sk 1, 2, 10 abo
100, To BHeECOK WyMy enekTpomepexi
3MEHLLYETLCA TUM Binblue, Ymim 3a BinbLumi
nepiof 4acy BWMKOHYETHCH YCEPELHEHHS.
Lle 3MeHwWeEHHs € NPsSMUM PE3ynbTATOM
36inblUEHHS NOAABNEHHS 30BAf Bif enek-
Tpomepexi (Normal Mode Rejection,
NMR). 3a sHauenns NPLC, wo nopisHioe
10, i yactotv enektpomepexi 60 Ny yac
iHTerpysaHHa craHosuts 166 mc (200 mc
3a vacrotn enektpomepexi 50 Tu). Lo
Ginblia KiNbKiCTb Nepiofis ans iHTerpy-
BAHHS, TO Binblle NOAABNEHHS 30BAf Bif
enekTpomepexi (HCII‘IpMKJ'IOJJ,, NOAABNEHHS
Ha yacroti 60 Tu); ane npu usomy 36inb-
LUIYETbCS 4AC BUMIPIOBAHHS.

3MEHLEHHS 4acy IHTErPYBAHHSA MOXE
NPU3BECTU [0 3HUXEHHS PO3LINbHOT
300THOCTI. 3MIHQ YOCY IHTErPYBAHHS NMPU-
3BOAWTb OO MOBTOPHOMO BWMIPIOBOHHSA
HYnsi, AKWO BBIMKHEHO (YHKLilO ABTO-
MQATUYHOTO OBHYMEHHSs; TPYMyBOHHSA BU-
MIPIOBOHb 30 YOCOM IHTErPyBAHHS [AE
3Mory saowaauti yac. [ig yac sumipto-
BAHHS HW3bKOI HAMPYrM HO TepMonapax
303BMYQi NOTPIGHE Kpalle NOAABMNEHHS
30BOA, HIX N 4YOC BUMMIPIOBAHHS BinbLu
BMCOKOI HaNPyru Ha BaTapesx abo axe-
penax xueneHHs. Bubepits npaemnbHmii
4ac iHTerpyBaHHs, Wo6b OTPUMATH piBEHb

TOYHOCTI, HEODXIAHMI ANA BUMIPIOBAHHS,
TA 3MEHLUMTU BMAMB 30BOA HOA BUMIpIO-
BANbHWIA NPUNAA,.

KPOK 5. HAJIALUTYBAHHSA
DUIbTPA 3MIHHOIO CTPYMY TA
YAC BCTAHOBJIEHHSA

|_|p|4 BMKOHOHHI BUMIPIOBAHL 3MIHHO-
ro CTpymy BubOEpITb BIANOBIGHE Ha-
NAWTYBAHHA GINbTPA 3MIHHOTO CTPYMY,
O BiAMOBIAAE BUMIPIOBAHOMY CWUrHONY.
Bubepith TaKe HONALWTYBAHHS CMYTH
NPOMNYCKAHHS, WOG BOHA BKKOYANA HAM-
HUXXYY YACTOTY CUTHANY, SiKY BM OYiKyeETe
3ycTpiTv. Hanpuknaa, unMdpposuit Mynb-
mumeTp Keysight Truevolt i mynstumet-
pu 3458A MaiOTb TPM HANAWTYBAHHS
diNbTPA 3MIHHOTO CTPYMY, SIK MOKA3AHO
B Ta6nMui 1.

Yac BCTOHOBMEHHS MPW BUMIPIOBAHHI
aminnoi Hanpyru (ACV) i aminHoro cTpymy
(ACI) 36inbyeTbca Npyu HANAWTYBAHHSX
LN BUMIDIOBOHHS HU3bKMX YACTOT | 3MEH-
LIYETLCA MPK BUMIPIOBAHHSAX 6inbll BUCO-
KuX 4acTOT (amBiToCa TGN, 1).

KPOK 6. YBIMKHEHHS/
BUMKHEHHS BIAOBPAXKEHHS
NMOKA3AHb

OCKianM In9 KEPYBAHHS BiLoBpaxKeH-
HAM, BUKOHOHHS BUMIPIOBAHb i kKepy-

BAHHSA BBEAEHHAM-BMBEAEHHAM NOTPIGEH
OIMH i TOM COMMI NMPOLECOP, BUMKHEHHS
Bip,o6po>KeHHﬂ LACTb 3MOrYy BMBINBHUTU
MOMITHY 4QCTMHY pecypciB NpoOLECOopa.
Yy 36inbluMTbCS NPOAYKTMBHICTE Yy pasi
BUMKHEHHS  BIROBPAXEHHS, 3ANeXWTb
Bifl O6YMCIIIOBANBHUX MOXIIMBOCTEN LMd-
POBOrO MyNbTUMETPA.

KPOK 7. ONTUMISALLIA
3ATPUMKU 3AMYCKY

Konw CUrHOM MOACETLCS HA BXiA UMb-
POBOrO MyNbTUMETPA, MAE MNPOMUTH
NEBHWM YAC, MEPLU HiXX CUTHAN MOBHICTIO
BCTOHOBMUTLCH, WOO 3abe3neuntn [o-
cToBipHe BuMmiptoBaHHA. Lle ocobnuso
QKTYQsIbHO, KOMIM BUMIPIOBAHI CUrHANM
NPOXOAATL Yepes cuctemy komyTauii. Ha-
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npuKNag, nig 4ac NOAAYi CUrHANY HA BXIA
UMPPOBOTO MYNbTUMETPA BUMIPIOBAHA
HOMPYra MAe 30PSANTU BCi EMHOCTI B KO-
MYTOBOHOMY KOTI.

[ns BUTPUMKM uyacy BUKOPUCTOBY-
€TbCS HANALITYBOHHS 30TPUMKM 3AMyC-
KY, 3HQYEHHS IKOi 3aNeXuTb Bif GyHKUIT,
LiaNQ30HYy, 4ACYy IHTErpyBAHHS TA HA-
NAWTYBAHHA GINbTPA 3MIHHOTO CTPYMY.
3aTpMMKa 3anycky — ue nepiog 4acy,
AKMM MOE NMPOWTU MiXK MOMEHTOM 3AMYyCKY
BMMIPIOBOHHS TAO MOMEHTOM BMKOHOHHS
$OKTMUHOTO BMMIpIOBAHHSA. Yac suMmipto-
BAHHS MOXHQ ONTUMI3yBATH, NiAiGpaBLLK
HONALTYBAHHS 3ATPUMKM 3AMYCKY TAKUM
YMHOM, LWO6 BOHO BigNOBIgANO TUNY BUMI-
PIOBAHOMO CUTHANY.

[in yac BMMIpIOBAHHS HaMpyr 3 BU-
COKMM IMMERAHCOM [Xependa, CuUrHamy
noTpibHO BinbLue Yacy, Wob 3apaanTi em-
HICTb HO BXOA4i UMPPOBOTO MYNLTUMETPQ,
akuit Mg’ eqHyeTbes. Hanpyrom i3 Husbkum
iMNEAaHCOM NOTPIGEeH MEHLWMI Yac BCTA-
HOBJIEHHSI, TOMY MOXHO BCTAOHOBUTU MEH-
Wy 30TPMMKY 3anycKy. 3ATPUMKM 3aMycKy
30 30MOBYYBOHHAM MIAXOAATb A8 NPOCTUX
30CTOCYBAHb, ANE€ BOHU MOXYTb HE MifinTH
NS BENMKMX CMCTEM KOMyTauii a6o axe-
pen i3 BUCOKMM iIMNEAAHCOM.

BMCHOBOK

MPPOBI MYNLTUMETPU € HEBIL EMHOIO
YACTUMHOK MOMXeE BCiX €NeKTPOHHMX

BUNPOBYBANBHUX CUCTEM, TOMY LIy>KE BOX-
SIMBO PO3POBUTH MPOLEC BUMIPIOBAHHSA
3 BUKOPUCTOHHAM LMPPOBOTO MyNbTU-
METPA, SIKWIA CKOPOYYE HAC TECTYBAHHS i
36inblye npomykTueHicTb. Bubip Bigno-
BiOHMX HONALTYBAHb AN ABTOMATUYHOTO
OBHYNEHHS, ABTOMATUYHOTO BMBOPY Aia-
NMA30HY, YACY IHTErpyBAHHSA, MiHIMI3aLis
3MiH byHKUiM | Aiona3oHiB — OCb nuwe
LesiKi 3i CTpATErii, WO AAOTb 3MOTY MigBK-
wn1 npopykTMeHICTb. CkopodeHHs dacy
TECTYBAHHS BefEe A0 3HWXEHHS BUTPAT i
NPUCKOPEHHS BUXOAY HA PUHOK — 0BmaBi
Ui Uini € KPUTUYHO BOAXKIIMBMMM B YMOBAX
CYYOACHOTO OMHAMIYHOTO TA KOHKYPEHTHO-
rO PUHKY.

Binbws petranbHy iHdopmauiio
wopao npoaykuii komnaxii Keysight
Technologies mo)xHa oTpumaru,
3BepHyBLUKCb A0 OQiliiHOro gucr-
pu6’iotopa B YkpaiHi — KomnaHii
OHitecr:

04053, m. Kuis,

Byn. Onecs lNoHuapa, 6,

Ten. +38 (044) 272-60-94,

e-mail: web@unitest.com,

https://unitest.com (N

KomnaHisa Keysight Technologies
po3Wwunpruna MOXKAUBOCTI
nonynapHUX aHanisatopis cepii Fieldfox

leHepaTtop imnynbcis. Onuia 357

MoxanBocTi FieldFox Tenep BK/ito4aroThb

i reHepauyito curHanis 3aBAAKM HOBOMY
B6yA0BaHOMY reHepaTopy imny/bCHNUX
CUrHaniB yactotoro 4o 54 ITy.

CTBOpIOKTE PIi3HIi iMMy/IbCHI cUrHanu,

TaKi AK CTaHAAPTHI iMMYNbCHI CUrHanu,
iMMYNbCHI cUrHanu 3 NiHIMHOK YacTOTHOM
MOAYNALIEI, iIMMYAbCHI CUrHAaAN 3 TPUKYTHOK YaCTOTHOI MOAYAALEI,
iIMRYAbCHI CUrHaAN 3 aMnAITY4HOK MOZYNALIE Ta 3a4aHi KOPUCTyBaYeEM
MoCAiAO0BHOCTI iMMy/IbCiB. [eHEPYIATE CUTHAIN HE3aTyXaroumxX KO/IMBAHb
(CW), BrtouHo 3 AM/YM moaynauiero, FSK i BPSK.

Pi3HuuUA B yaci npubytra (TDOA) 3a gonomoroto KSMS

TDOA (Time Difference VPN or public IP

of Arrival) — e HoBu#i /
FieldFox #2

MeTo/ BU3HaYeHHHA ‘ r’/
i
(Probe #2)

HanpAMKyY, Lo AA€E 3MOry
OTPUMYBATU TOYHI FieldFox #1 i
pesy/ibTaT 3 MOXMOKOI e ) é\ !

He b6inbLue gecatn MeTpis. S A koot —
Bukopuctosyroun ueu " RF source

MEeTOoZ neneHrauii, Kibka

PY-aHanizatopis FieldFox

Yy Pi3HUX reorpagiyHmx ToYKax

3a AONOMOroK CUHXPOHI30BaHUX

curHanis GPS MOXXyTb BU3HaYUTH micuLe
po3TallyBaHHA HEBIAOMOrO AXKepesa CUTHaY.

FieldFox #3

(Probe #3)  pg software to control the networked
FF and calculate the TDOA results

MowyK nepeLwKog 3a 4OMNOMOrol NeseHraTopHoi aHTEHMU.
Onuia 366

BuasneHHA HEBIAOMOrO AKepena curHany
Ha «OCTaHHiI¥ MUAi» 3@ AOMNOMOror py4Hol
TpiaHrynauii curHany.

ABTOMAaTHYHe BigobOPaKEHHA KiZIbKOX
reseHriB Ha OCHOBI BUAB/IEHOI MIKOBOI |
MOTY}HOCTi 3a/1€XXHO Bif a3umyTa.
3anuc BumiptoBaHb y pavin CSV
A8 noAanblioi 06pobKu.

MporpamHo-BM3HauUyBaHUM aHanizatop. N9912C

AHasli3 MOXHa /IerKo HanaluTyBaTu
BiAMOBIAHO A0 CBOIX BUMOTI 3aBAAKMN OMNLUiAM
MaKCUMaIbHOI YacToTH, CMYry POy CKaHHA
Ta NoHazg 20 nporpamMHUM 3aCTOCYHKaM,

AKi MOKHa MOBHICTHO OHOBUTY ¥ aKTUBYBATH
NiLEH3IUHUM K/tloYeM.

KombiHyiiTe 4acToT BEKTOPHOro
aHanizaTopa enekTpuyHmx Kin (mepesx) (VNA, Vector Network Analyzer)

Ta aHazni3aTopa cnekTpa (SA, Spectrum Analyzer) i nerko mogepHisysite
MOMX/IMBOCTI aHani3aTopa B Mipy 3MiHU BaLumx notpeo.
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MynbmuKinoBamui KepoBani gwepena
wusnenns MEAN WELL: ynikanbHi pimenns
gnd CYYacHuX NPOMUCNOBUX YCMAHOBOK

Cepii PHP-3500 i PHP-3500-HV pospaxoeaHi Ha ogHy i Ty
Camy HOMIHanbHY BuxiaHy notyxHicte 3500 Br. Bonu npaktiyHo
He BiAPI3HAOTLCA 30 KOHCTPYKTUBHMM BMKOHQHHSM i 30BHILLHIM
BUIMIALOM, MQIOTb OfHAKOBI rABAPUTHI PO3MIPM | CXOXI TEXHIYHI
XOAPAKTEPUCTUKM. Arne BOAHOYAC MiX HUMM € AesKi BiIMIHHOCTI,
WO He AaioTb 3MOrv 06’ €AHATH AXepena XuereHHs obox cepii
B OAHY 3aranbHy rpyny. Hanpwknog, mxepena xueneHHs cepil
PHP-3500 moxHa ob’egHyBat napanensHo s 36inblieHHs
BuxigHoi notyxHocTi, a anst cepii PHP-3500-HV wjei moxnmeocTi
He nepenbayeHo: y pxepen xwuenenHs cepii PHP-3500-HV sig-
cyTHin nepemukad SW51, akuin BUKOPUCTOBYETLCA TinbkW B PA3i
napanensHoro o6’ €aHAaHHs BUXIAHUX Kin npunagis. IHTepdedcHi
PO3’€MU, PO3TALLOBAHI B OAHMX i TMX COMMX MICLSX HQ JIMLBOBIM
CTOPOHI AXepen XMBNEHHs, fKi MAIOTb OfHI M Ti CaAMi HO3BM,
NpoTE BIAPI3HAIOTLCA | 30 CKIIAAOM, | 30 PO3TALLYBAHHSAM BUBO/B.
Y ToMy pasi, konu po3msaHyTi napametpr abo dyHkuii npunagis
0box cepiit 36iralTbCs, MOXHA TOBOPUTM MPO iXHIO HANEXHICTb
no cnineHoro cimeicrsa PHP-3500, B iHwomy pasi notpibHo
iX PO3MAAATM AK TAKi, WO Hanexats Ao pisHux cepin. Cepia
PHP-3500 MicTuTb HM3bKOBOMLTHI [KEpena XusneHHs Ha 24 i
48 B, a PHP-3500-HV — sucokoeonstHi (High Voltage, HY) AX
Ha 115,230 380 B. xepena xueneHHs 06ox cepiit IMEHYI0TbCS
30 OfHMM | TUM CaMMM LIABNOHOM, BigpisHAUMCh Nvwe umndpa-
MM, LLIO BKA3YIOTb HA HOMIHAN BUXigHOT Hanpyrk. CTpykTypa Ham-
MeHyBaHHS mxepen xusnenHs cepin PHP-3500 i PHP-3500-HV
npeacraeneHa Ha pucyHky 20.

Dxepena xwuenenns cimeitctea PHP-3500 nocrauatotses 3
MIATPUMKOIO OFHOTO 3 ABOX UMPPOBUX MPOTOKOMIB KOMYHIKaUii —
PMBus a6o CANBus. Migtpmka npotokony PMBus scrarosnio-
€TbCS 30 3AMOBYYBAHHAM, MPW LOMY nosne Cypikca B HA3BI 3amu-
LWIOETLCA NOPOXHIM (cuHil npamokyTHrk Ha puc. 20). Y pasi akwo
notpiber npunag i3 nigtpumkoto npotokony CANBus, nig vac
30MOBIEHHSA HEOBXIAHO HanpMKiHUi Ha3eu BkadysaTu cydikc CAN.

3oBHiWwHINA BUMSR mkepen xusnenHs cimeictea PHP-3500
NPELACTABNEHO HA PUCYHKY 21. 30 KOHCTPYKTUBHMM BUKOHOHHAM
NPUAAAM LUbOTO CIMEMCTBA AELLO BIAPI3HAOTLCA Big BMPOGIB, pO3-
FAHYTUX BULLE, AKi OYNIM MOMILLEHI B KOPNYCH, WO 3abe3nedyioTs
MEXAHIYHY MILHICTb BUPOBIB i 30XMCT Bif, 30BHILLHIX BNAMBIB, G TA-
KOX MM BOYAOBAHI BEHTUNATOPU, MPU3HAYEH] A% OXONOIKEH-
Ha. [NpeactasHmkm cimeitctea PHP-3500 He matoTh 30BHiLHLOMO
KOPMYCY, € TilbKM KOXYX 3 TOHKOTrO JIMCTOBOTO nepdOpOBAHOMO
30Mi3a | MOBHICTIO BiACYTHI BEHTUNATOPK OXONOAXEHHS.

KoMnoHeHTH enekTpmyHOi CXeMM 3MOHTOBAHI HO METAnEBIH
nigKNaaLUi AOCUTb BEMMKOT TOBLUMHM, KA, KPIM MEXAHIYHOI Mil-
HOCTi BUpOBY, 3a0He3nedye XOPOLWUI TEMNOBIABIA Bif CMNOBMX
€MeMEHTIB IXepena XusneHHs. HuxHs 4acTMHa ocHOBM MaE
iAEeANbHO MAOCKY MOBEPXHIO 3 BUCOKMM CTYMEHEM YUCTOTU Ob-
pobku ana 306e3nedeHHst XOPOLWOro TEMNOBOrO KOHTAKTY 3

* 3akinuenns. Mouatok ans. CHIP NEWS, Ne 4-5, 2024

PHP-3500 - XX [|

lpoTokon KomyHikauii

BuxigHa Hanpyra, B

BuxigHa noTyxHictb, BT

HaiimeHyBaHHs cepii

Puc. 20. CTpykTypa HOMMEHYBAHHS A)Kepen XXUBNEHHS
cepiit PHP-3500 i PHP-3500-HV

GND AC/N  AC/L

CN55
SW51

Puc. 21. 3oBHiWwHIV BUrnag aykepen XMBNEHHS CimencTBa
PHP-3500

pagiatopoMm. Ak pagiaTop, sk 3a3HAYEHO B TEXHIYHIM JOKYMEHTO-
LiT, MOXHQO BMKOPWUCTOBYBOTM QIIIOMIHIEBY MAACTUHY PO3MipAMMK
450%x450%x3 mm. Takox komnaris MEAN WELL npononye i
Ginbl KOMMNAKTHE PiLLEHHA — CNEeLiansHO PO3PoBneHMit nig pPos-
Mip mxepena xusnenHs cimencrsa PHP-3500 pagiatop HS-656
3 PIAMHHMM oxonomkeHHsM. BiH € meTanesoto nnactuHolo pos-
mipamu 380%x140.4x12 MM i3 30nNpecoBaHOIO B HET MIgHOK
Tpy6KOI0, MO AKIM UMPKYIOE OXONOMXKYBANbLHA pianHa (soaa). Pe-
KOMEH[YETLCA BUKOPUCTOBYBATH BOAY 3 TEMMNEPATYPOIO HE BULLE
+25 °C i nogasatu i 3i WenakicTio woHanmeHwe 1 n/xs, a ans
XOPOLLOTO TEMNOBOrO KOHTAKTY BUKOPWUCTOBYBATH TEPMOMACTY.
Ha pucyrky 22 npeactoeneHo 30BHIWHIA BUIASL pagiatopa
HS-656, a Ha pucyHky 23 NOKA3AHO AXEepPeno XUBEHHs CiMen-
ctea PHP-3500 y komnnekTi 3 uym pagiaTopom.

3BMYAMHO, AN OXONOOXEHHS MOXHO BMKOPWMCTOBYBATM
30BHILWHI BeHTURATOPU. [TogibHe pilleHHs PO3INABAETLCA B TEX-
HIYHIA DOKYMEHTAU(T K OAMH i3 MOXIMBMX BAPIAHTIB. Y UbOMY
Pa3i PEKOMEHAYETLCA BUKOPUCTOBYBATH [BA BEHTUNSTOPU MO-
TyxHictio no 128 CFM (Cubic Feetper Minute, ky6. dyTie/xs), axi
NOTPIGHO PO3TALLIOBYBATH 360KY Bifl AXEPENA XMUBAEHHS B3LOBX

www.chipnews.com.ua
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Puc. 22. Mogyns papiatopa HS-656 3 BoasHum
OXOJIOMKEHHIM

Puc. 23. Bxepeno xusneHHs cimeiicrea PHP-3500
3i BcraHoBNeHum pagiaropom HS-656

noBroro 6oky npubnusHo no ueHtpy Ha sigcrani 100 mm sig 308-

HILUHBOT MOBEPXHI MpUNagy.

Ha dpoHTansHoMy 6Goui mxepena XuBNeHHs CiMencTsa
PHP-3500 postawosati (puc. 21):
®  BUXIOHI KOHTAKTH [Kependa xueneHHs —V i+V;
®  KNEeMHA KOMOAKA 3 TPbOMA KOHTAKTAMM ANs Nif'€AHAHHS BXia-

Hoi wunu xuenenns (AC/N i AC/L) i sasemnenna (GND);

o po3s’em CN47, Ha akuit BMBEAEHO CUIHAN CTATYCY BUXIGHOT
nanpym (DC-OK), curnan Tpusorv B pasi neperpisaHHs
(T-ALARM), niHilo BMCTOHUIAHOTO BBIMKHEHHS/BUMKHEHHS
(Remote ON-OFF), ponomixny Hanpyry +12 B i saranbhy
wnHy («3emnsy);

o pos’em CN55, na akun emeepeqo ninii PC i PV, wo suko-
PUCTOBYIOTbCA s AMCTOAHLIMHOTO PErymioBAHHS BUXIAHOTO
NapaMeTPa, BIANOBIAHO, B pexXMMax ctabinisauii ctpymy abo
Hanpyru;

e 650k i3 Tpbox nepemmkadis DIP, npusHauenmit ana sctaHos-
NEHHA HAMBIBYQNbHOI agpecu nig 4ac 06’ €ENHAHHSA KiNbKOX
oxepen xusnerHs B mepexy PMBus a6o CANBus;

e caitnopion LED, npuaHaueruit ans iHamMkawii nOTOYHOro CTaHy
LXEPena XuBNeHHs;

e noteHuiometp SYR, NnpusHaUYeHMit Ana py4HOro perynioBaHHs
BMXIHOI HONPYTK;

o nepemnkad SW51 (rinbkn B cepii PHP-3500), axuit suko-
PUCTOBYETLCA M 4AC MAPANEnsHOro 06'€AHAHHS Axepen
XUBAEHHS.

LLlo crocyetsbes pos’emis CN47 i CN55, suwie B cnvcky Ha-
BEAEHO TiNbKM Ti KOHTOKTU LMX PO3'EMIB, AKi BUKOPUCTOBYIOTLCS
npunagamm sk cepii PHP-3500, tak i cepii PHP-3500-HV. Ane
npuU UbOMY CIifi MOTU HA YBA3i, LLO HOMEPU LMX KOHTAKTIB MO-
XyTb BigpisHaTncs. Kpim Toro, icHye e HU3KAa KOHTAKTIB, He 3ra-
AaHKX, 6O TIXHE PO3TALLIYBAHHA HA TOMY 4M IHLIOMY PO3’emi 3a-
nexutb Big cepii. lani npu sragui 6yab-akux KOHTOKTIB PO3’eMis
CN47 i CN55 6yne Bka3yBaTUCA XHE TOYHE PO3TALIYBAHHSA, Q
TaKoX iHpopmauia npo Te, ans akux cimercrs cepii PHP-3500 ue
cnpasennmeo. Lle ctocyetbes i cxem nig’eaHaHHs, aki MOXYTb Big-
PI3HATUCS, 3QNEXHO Bif, TOTO, O SKOT i3 Cepit HANEXWTb Axepe-
no xueneHHs. Hanpuknag, cxemy GUCTAHUIMHOTO PerymoBaHHs
BMXIAHOT HAMPYTM PeanisoBaHO OAHAKOBO Ana 06Ox cepii, ane
TOYKM N’ €AHAHHS (KOHTOKTHM) NiHIA KEPYBAHHA BIAPI3HAIOTLCS,
BIANOBIAHO, | CXEMU Nifl EAHAHHA TOKOX BYAyTb BinpPIsHATUCS.
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EXTERNAL
VOLTAGE (DC)
PIN5 PV

Puc. 24. Cxema AUCTUHLINHOrO KEPYBUHHS BUXigHOIO
Hanpyroio gxepen xxueneHHs cepii PHP-3500
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Puc. 25. 3anexHicTb BUXigHOI HaNpyru Big HaNpyru
KEepYBAHHS Y fykepen xusneHHs cepii PHP-3500

[Inst AUCTAHUIMHOTO pPerynioBaHHS BUXIAHOT HAMPYMU Axepen
xuenerHs cepii PHP-3500 sukopuctosyeTbcs cxema, HaseaeHa
HQ PUCYHKY 24. PerynioBaHHs 34iIMCHIOETLCS 30 AONOMOrOIO Ha-
NPYrY KePYBAHHS Bif 30BHILIHBLOrO AXEPEnd, siky MogdioTb HA
susoam PV (kontakt 5) i —V(Signal) (konTakT 1) pos’emy CN55.
Mpu 3mini Hanpyr kepysaHHa B gmianasoni 0—5 B suxigHa
HANPYra [Kepena XuBneHHs 3miHioeTbcs B mexax 50—120%,
ane us 3anexXHICTb € HemiHiiHOoW. 9K BUNIMBAE 3 rpadika Ha
pucyHky 25, y gianasoHi Hanpyru kepysarHs 0—0.4 B sHaueHHs
HAMPYTM HO BUXOLI AXEPENA XMBMNEHHS BCTAHOBIIIOETLCS HA PIB-
Hi 100 %. Oani 8 gianasoni 0.4—1 B suxingHa Hanpyra gikcyeTbes
Ha pisHi 50 %. | Tinbku KONM 3HAYEHHSA HANPYTM KEPYBAHHS CTAE
MM 3a 1 B, 3'aBnsetbca MOXNMBICTL MAGBHO pPEerynioBaTH
BMXigHY Hanpyry mxepena xusnerHs B mexax 50—120 %.

CxeMy OMCTAHLIMHOTO PErynioBAHHS BUXIGHOT HAMPYMM axXepern
xwmenenns cepii PHP-3500-HV HasepeHo Ha pucyHky 26. 9k Bunau-
BAE 3 L€l CXeMM, NIHII0 AUCTAHLIMHOMO KePYBAHHS Mg €HyOTb 40
TMX camux Bueoais Ha pos’emi CN55, a came PV i —V(Signal). Ane
B UbOMy pasi niHito PV 3aseaero Ha kowtakt 1, a —V(Signal) — Ha
KOHTaKT 5. Xo4a HoMepm KoHTakTiB Ti cami, wo i B cepii PHP-3500,
NONAPHICTb Nig’€AHAHHS TyT 3BOPOTHA, aaxe Ha eueogi —V(Signal)
Mae ByT1 MiHyC, a Ha Busoai PV signosigHo nnoc.

3anexHicTb BUXIGHOT HANPYTYW Bi HANPYW KEPYBOHHS Ans cepil
PHP-3500-HV (puc. 27) Taka cama, ak i ana cepii PHP-3500, 3a
BMHATKOM OJHOTO HIOQHCY. TyT 3HAYEHHS BUXIGHOT HAMPYTM, MO3HA-
yere sk 100 %, He 36iraetbca 3 Hominanom. 3a 100 % npuitksTo:

e ans HomiHanbHOi Hanpyrn 115 B: 133 B;
e ans HomiHaneHOi Hanpyrn 230 B: 217 B;
e ans Hanpyrm 380 B: 333 B.

Bignosiaro, 50 % euxigHOT HANPYrM AOPIBHIOBATUME NONOBU-
Hi Bif, UMX 3HAYEHb, O HE Bif, HOMIHONIB.

[xepena xuenenns cimeictea PHP-3500 takox nintpumy-
I0Tb pPexum cTabinisauii BuxigHoro ctpymy. PeryniosanHa 3Ha-
YEHHS BUXIAHOrO CTPYMY 3LINCHIOETLCH AMCTAHLIMHO 3G AOMNOMO-

XEPEAA XXUBAEHHS
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PINT PV
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VOLTAGE (DC)
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Puc. 26. Cxema AUCTAHLIHHOrO KepyBAHHS BUXiAHOIO
Hanpyroio pyxepen xueneHHs cepii PHP-3500-H
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Hanpyra kepyBaHHs, B

Puc. 27. 3anexHictb BUXigHOT HaNpYru Big HANPYru KepyBAHHS
y mxepen xxusneHHs cepii PHP-3500-HV

O HAMPYTM KEPYBAHHS YePe3 30BHILHIN APOTOBUI iHTEPEC.
Hanpyry kepysanns nogatots Ha suesoau PC (nmioc) i —V(Signal)
(minyc) pos’emy CN55. TMpu ubOMy HOMEPH KOHTAKTIB 30NEXATh
Bin cepii. Ona mxepen xwuenenra cepii PHP-3500 susin PC
signosinae kontakty 3, a —V(Signal) BusepeHo Ha kowTakT 1
(puc. 28), y npunagax cepii PHP-3500-HY susig PC sasepeHo
Ha koHTakT 2, a —V(Signal) — Ha koHTakT 5 (puc. 29).

3anexHiCTb BUXIGHOMO CTPYMY Bifl HANPYTM KEPYBAHHS OAHA i
Ta cama ans obox cepii. [padik Uiei 3aNexHOCTI NPeACTABAEHMH
Ha pucyHky 30. MOXHQO BMAIMUTU TPU XQPAKTEPHI AiNSHKK LbOro
rpadika. Ha nepwii ginaHui rpadika, e HaNpyra kepyBaHHs ne-
pebysae B mexax 0—0.4 B, suxigHui CTPyM oxxepena XMBReHHs
scTanoenioetbes Ha pisHi 110%. Ha apyrit ainaHui, 8 iHTepsani
0.4-1 B, suxigHuit ctpym dikcyetbes Ha pisHi 20 %. | Tinbku Ha
OCTQHHIM AiNAHLI, KOMW HANPYra kepyBaHHs nepesuwye 1 B,
CNOCTEPIraeTbCH NPOMNOPLIMHA 3ANEXHICTb BEMUYMHWU BUXIGHOTO
CTPYMY Bif 3HQYEHHS HAMPYTM KEPYBAHHS. BuxigHuit ctpym pery-
noetbes B gianasori 20—100 % 3 dikcauieto Ha MaKCUMANbHOMY
PIBHI 30 3HOYEHHS HAMPYIW KEPYBAHHS B paroHi 4.7—4.8 B.

CxeMu AMCTAHLIMHOTO BBiMKHeHHﬂ/BMMKHeHHﬂ peanisoBaHoO
B 060X cepiax ineHTMYHMM YmHom. Ha pucyrky 31 npeacrasnero
cxemy ana cepii PHP-3500. AnanorivHa cxema, ax o Ha3B i
HOMepIB KOHTAKTIB, BMKOpUCTOBYeTbCa | B cepii PHP-3500-HY,
nonpw Te, wo xo4a po3’emn CN47 i HocaTb OaHY 1 Ty CaMy HO3-
BY B 0BOX Cepisix, HOCMPABAI HOMNEXATb O PI3HUX TUMIB | MAIOTh
PIi3HY KifbKICTb KOHTAKTIB. YBIMKHEHUI CTAH OXXEPEena XWBNEHHs
cimercrea PHP-3500 eignosinae 3aMkHEHOMY CTAHY nepemmkada
Switch, akuit 3’eanye konTakT 1 (+12V-AUX) pos’emy CN47 i3 kon-
taktom 3 (Remote ON-OFF). BignosiaHo, ans BUMKHEHHs axepe-
NQ KMBIIEHHA HEOBXIAHO PO3IMKHYTHM KOHTAKTM NEpemM1Kaya.

Y nxepenax xuenenrs cimencrsa PHP-3500 nepenbadero
curHan seopotHoro 38'asky DC-OK, wo xapaktepusye piseHsb
BUXigHOI Hampyrv. Y npunagox obox cepii uer curHan suee-
neHo Ha koHTakT 5 pos’emy CN47. Husbke 3HaueHHs curHany
(—0.5...40.5 B) cBiguntb npo Te, Wo BuxigHa Hanpyra nepebysae

EXTERNAL
VOLTAGE (DC)

PIN3 PC

Puc. 28. Cxema gUCTAHLiHHOrO perynioBaHHs BUXiAHOrO
cTpyMy mxepen xxueneHHs cepii PHP-3500

PIN2 PC

EXTERNAL
" VOLTAGE (DC)

Puc. 29. Cxema gUCTAHLIHHOrO perynioBaHHS BUXiAHOTO
cTpyMy mxepen xxusneHHs cepii PHP-3500-HV
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100 f=====fmmmmmmmm e

HeniHiitna

BuxigHuii ctpym, %

20f------

1
i
0 0.4 1
Hanpyra kepyBaHHs, B

Puc. 30. 3anexHicTb BeNIMYMHM BUXIQHOTO CTPYMY
Bifi 3HOUYEHHS HANPYTU KEPYAHHS Y fkepen
XueneHHs cimericrea PHP-3500

PINT + 12V-AVX

Switch

PIN3 — Remote ON-OFF

Puc. 31. Cxema AUCTAHLiiHOrO BBIMKHEHHS/BUMKHEHHS

pxepen XueneHHs cimeiicrsa PHP-3500

Ha pieHi He MeHwe Hix 80+£5% Bin 30m0HOTO 3HAYEHHS, WO
BBOXKAETHCA HOPMOIO. B iHWoOMy pasi curHan Habysae BUCOKOrO
3Ha4YeHHs B gianasoHi 3.5-5.5 B, wo Binobpaxae HenpMnyCcTMMo
HU3bKY BENUYMHY HANPYTX HA BMXO,EI,i LXepena XUBIEHHA.

Cran mpxepena xuenerHs cimencrsa PHP-3500 moxHa Takox
OUiHMTH 30 CTaHOM iHamkauii ceitnogiopa LED (puc. 21). Konu uen
CBITNOAIOA BUMPOMIHIOE PIBHE 3ENEHE CBITIHHS, AXEPENO XMUBNEHHS
YHKLIOHYE HOPMANbLHO. JKLLO X KOMIP CBITIHHS CTAE YEPBOHMM,
TO, 3QMEXHO Bif TOrO, BAMMAE CBITNOMIOA YW Hi, MOXHQ OXAPAK-
TEPM3YBATM CTAH KEPENA XMBIEHHS K HEKOHOMUiMHWMA abo [k
aBapiiHMit. Hekonamuiitmit cran (Murotnmeuii ceitnogion) osHo-
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Puc. 32. Cxema napanenbHoro 3'€AHAHHS YOTUPLOX AXKepen xusneHHs cepii PHP-3500
P MonoxeHHs nepemukaudie SW51 y pasi napanenbHoro 06’egHaHHs pxepen
YA€, WO BHYTPILLHA TEMNEPATYPA AXepena -F
an yTe +85 ECTyp fxep >xuBneHHs cepii PHP-3500
HUBNEHHA AOCAMA ) ane npunaa Kinbkicrs SW51 SW51 SW51 SW51
BOfIHOYAC NPOAOBXYE (yHKUiOHYBATH Ges3 npunapis npunapy 1 npunapy npunaay 3 npunapy 4
CNPAUBLOBYBOHHS CXEMM 3AXUCTY Bif nepe- 1 ON = = =
rpisy. A SKWO CTAH ABAPIMHMIA (CBiTno,u,iop, 2 ON ON - -
He 6nMMaE) — CNPaWOBANG OAHA 3i CXem 3 ON OFF ON -
3axucty (Bin neperpisy abo Big nepesaHTa- 4 ON OFF OFF ON
XEHHS) | IKEPENO XMBAEHHA BUMKHYNOCH.
Ixepena xuenenna cepii PHP-3500 TexHiuHi XapakTepucTuku mpxepen xusneHHs cepii PHP-3500
MOXyTb O6’€nHYyBATUCS B Mapanens Ans HalimeHyBaHHs PHP-3500-24 PHP-3500-48
36inbweHHs BuxigHoi notyxHocti. O6’en- | HomikansHa suxiaka Hanpyra, B 24 48
HYBOTKM MOXHO A0 YOTUPLOX NMPUNALIB Of- HomixanbHui suxigHuit crpym, A 145 73
Hiel Mogeni, Npu UbOMY NOTPIGHO AoTpM- | HoMikansHa BuxiaHa noTyxHicTs, BT 3480 3504
MYBOTUCS TAKMX NPABMI: Poamax nynbcauiit BuxigHoi Hanpyry, He Ginblue, MB 300 480
e [lpoT, WO 3'€QHYIOTh BUXOAM, MiOTL | HiGNasoH peryniosarHs BuxiaHoi Hanpyri noteHuiomeTpom SYR, B 24-28.8 48-57.6
6yTM IKOMOTA KOPOTLUMMM TA MATH 3aransHa HecTabinbHICTb BUXIAHOT Hanpyr, % +1
[OCTATHI MOMNepeyHuit nepepis ans HecrabinbHicTs BuxigHoi Hanpyri 3a mepexeto, % 0.5
3HUXKEHHS PE3UCTUBHMX BTPAT. HectabinbHicTts BUXBHOT HANPYTY 30 HOBAHTAXEHHAM, % 0.5
o Pi3HMLA BUXIGHMX HANPYT MiX BYAb-AKN- THNOBMI YOC YTPUMOHHS MDY NOBHOMY HOBOHTAXEHHI, MC 10
MM [BOMO MKEPENamu XMBAEHHSA B [lianasoH BxigHMX HAMPYr 3MIHHOTO CTPyMy, B 90-264
06’ €AHAHHI HE MOBUHHA NEPEeBMLLYBa- [lianasoH BxigHux HANpyr NOCTiMHOrO CTpymy, B 127-370
1 0.2 B. BuxiaHa Hanpyra perynioeTs- [lianasoH yactoT 3miHHOrO cTpymy, I, 47-63
cs noTeHuiomeTpom SVR (pMC 21 ) Tunosmit koediLieHT NOTYXHOCTI, HE MEHLLE 0.95
N . S L . O,
o 3aranshuii BuxigHWi CTpyM 06 eqHaH- Tunosuit koediuieHT kopucHoi aii, %o 95 | 96
. o/ - Tunosuit BXigHWA CTpym, A 20
HA He mae 6yti Ginbwum 3a 20% Big
CYMM MOKCHMOTBHMX BUXIBHUX CTPYMiB THNOBWI BUKMA BXIGHOTO CTPYMY HO XONOAHOMY CTAPT, A 80
CrpyMm BUTIKGHHS, He Ginblie, MA 20
IKEPEN XMBNEHHS. - =
OcKinbkn BUXiaHi CTpYMM IXepen - Jlianazon po6ounx Temneparyp, °C -30..470
, . . . [JlionasoH Temnepartyp 36epiranns, °C -40..4+85
BREHHs B OB €QHOHIN rpyni BUPIBHIOIOTHCS, - — -
. K ! | Hanpyra isonsuii «sxig-suxin», He meHwwe, B 3000
TOBTO BCi MPUPIBHIOOTHCA 4O CEPEAHbOI — ——
Onip izonsuii «exia-suxigy, He meHwe, MOm 100
BENMYMHM, OCTAHHE NPABUIO, LLO OBMExXye — -
M T o o CepegHilt YaC HOMPALOBAHHS HA BIAMOBY 30 CTAHAAPTOM 183400
CyMapHuit BuxigHuit ctpym Ha pieHi 90%, | Telcordia SR-332, He meiue, roa
O3HAYQAE, WO CTPYMM OKPEMUX LXepen XMB- | CepeaHiit 4aC HAMPOALOBAHHS HA BiAMOBY 30 CTAHAAPTOM 56260
NeHHs Tex He noeuHHi nepesnysatn 90% | MILHDBK-217F, re merwe, ron
Bin MakcumansHoro. Lle Takox osHauae, [ Poawipn (AXIIXB), wm 380x141.4x60

WO MOKCMMAIbHA MOTYXHICTb 06’ €AHAHHS!
Mmoxe Bytn He Binbwoto 3a 3500x0.9x N,
ne N — KinbkicTb mxepen xusneHHs 8 rpyni.

LLlo6 o6’egHaHa rpyna ¢yHKUiOHY-
BQ/IA HANEXHWM YMHOM, LLO HACOAMMNEpes,
NOB'A30HO 3 BMPIBHIOBAHHAM CTPYMIB Y
BMXILHUX KONOX AXEPEN XMBNEHH:, Heob-
XilHO TOKOX 3'€AHATH MAPANENsHO BUBO-
o DA (konTaktn 151 16), DB (kontak 13
i 14) i =V (Signal) Ha koHTakTi 1 pos’emis
CN55, a Takox BCTAHOBWMTM nepemmkayi
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SW51 y notpibre nonoxenHa. 3aransHy
cxeMy 06’ €fHAHHS YOTUPLOX JXepen y na-
panenb HABEAEHO HA PUCYHKY 32, cxema
3’enHaHHa KoHTakTiB po3’emis CN55 — Ha
pucyHKy 33, O MOMOXEHHs nepemukadis
SW51 (ON — yeimkHeHo abo OFF —
BMMKHEHO) 3Q Pi3HWX KiNbkOCTEN! mxepen
XWBMEHHS B rpyni HasegeHo B Tabnmui 8.
OCHOBHI  TEXHIYHI  XQPAKTEPUCTHKM
oxepen xwvenenHs cepii PHP-3500 nogo-

HO B TaBMUI 9, O XQPAKTEPUCTUKM NPMNa-
nis cepii PHP-3500-HV — y ta6nmui 10.
[nq BiGNOBIAHOCTI BUMOraM CTAHAAPTIB
3 €NeKTPOMArHITHOT CyMICHOCTI HeobxigHO
BUMKOPUCTOBYBATH LXEPENA XMBIEHHS Ci-
mevictea PHP-3500 cninbHo 3 dinbTpom,
AKMN BCTOHOBIIOIOTh MiX KOMOM >XMBIEH-
HA | BXIDHUMM LUIMHOMKM NPURagy. IOns ujei
METU MOXHO BMKOPUCTOBYBATM inbTp
ny 30DPGS5C, cxemy akoro npeacras-



https://www.compel.ru/search?sp=PHP-3500-24*(MW)
https://www.compel.ru/search?sp=PHP-3500-48*(MW)
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g S, N | J ) AN fl 5
1 13 |15 1 |15 |1 |1 13 |15
~V(signal)| DB | DA ~V(signal) —~V(signal) ~V(signal)| DB | DA
+V(signal)| DB | DA +V(signal) +V(signal) +V(signal)| DB | DA
2 14 16 2 2 2 4 16
PSU1 CN55 PSU4 CN55
PSU2 CN55 PSU3 CN55

Puc. 33. Cxema 3’egHaHHS KOHTAKTIB po3’emiB CN55 pxepen >xusneHHs cepii
PHP-3500 y pasi napanenbHoro 06’eAHaHHS YOTUPLOX NpUAAA

TexHiuHi XxapakTepucTuku pxepen xusneHHs cepii PHP-3500-HV

HaiimeHyBaHHs PHP-3500-115 | PHP-3500-230 | PHP-3500-380
HominansHa BuxigHa Hanpyra, B 115 230 380
TMoyaTkoBwit BUXiaHMI CTPyM (30BOACHKA yCTaHOBKA), A 252 15.2 9.2
MakcumanbHmit BUxigHWIA CTpyM, A 26.3 16.1 10.5
yﬂc?;izsz?, BBMTquHo NOTYXHICTb (30BOACHKA 2898 3500
MakcumansHa euxigHa noTyxHicTs, Bt 3500
Poamax nynbcauin BuxigHoi Hanpyry, He Ginbiue, MB 1.15 2.3 3.8
5&‘1233?&2?%@%”3 BUXIAHOT HaNPy T 110-160 170-260 260-400
3aranbHa HecTabinbHICTb BUXIAHOT Hanpy, %6 £1
HecrabinsHicts BuxigHoT Hanpyrv 3a mepexeto, % 0.5
HecTabinbHiCTb BUXIGHOT HAMPYTM 30 HOBAHTAXEHHAM, Yo 0.5
THUNOBMI 4OC YTPUMAHHS NPY MOBHOMY HOBAHTOAXEHHI, MC 10
JlianasoH BxigHMx HaNpyr amiHHOTO CTpymy, B 90-264
[lianasoH BxigHKWX HaMPYr NOCTIMHOTO CTPyMmy, B 127-370
[JlianasoH yactoT 3miHHOrO cTpyMmy, I 47-63
Tunosmit koediLieHT NOTYXHOCTI, HE MEHLLE 0.95
[Mikosuit koediuieHT KopucHoi aii, % 95 95.5 96
Tunosuit BXigHWi CTpyMm, A 20
TWUNOBMM BMKMA BXIGHOTO CTPYMY HO XONOAHOMY CTApPT, A 80
CrpyMm BuTiKGHHS, HE Binble, MA 2
[JlianaszoH pobounx Temneparyp, °C -30..+70
[JlianasoH Temneparyp s6epirants, °C -40..485
Hanpyra isonsuii «sxig-suxig», He meHwe, B 6
Onip isonauji «exig-Buxigy, He meHwe, MOm 100
Cepegiit yac HANPALIOBAHHA HO BiMOBY 192100
3a ctaHpaptom Telcordia SR-332, He meHwwe, roa
CepeaHilt 4ac HANPALOBAHHS HA BIAMOBY 43900
3a crangaptom MIL-HDBK-217F, He meHLwe, roa
Poamipu ([x LLIxB), mm 380x141.4x60
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Puc. 34. Cxema ¢inbtpa 30DPGS5C ans npuayLLEeHHS eNeKTPOMArHiTHUX 3asag,
L0 BCTAHOBIIOETbCS HU BXOA| AXKepen XXusneHHs cimeiicrea PHP-3500

PosrawyeanHs BuBopiB intepdeiicie PMBus i CANBus y pykepen XXuBneHHs

cepivi PHP-3500 i PHP-3500-HV
Iwreppeiic | Camwan | ookt DOTORPENSS | owawm pos‘emy CNAT
o~ =
= -

NEHO Ha pucyHKy 34, ab60 Byab-aKkuMit iHWKUMI
diNbTP 3 AHANOTIYHUMK NAPAMETPAMM.
LLle opHa BigMiHHICTE MiXx mxepe-
NOMKU XKMBIIEHHS PI3HMX CiMeNcTB cepii
PHP-3500 nos’asaHa 3 po3TaLLyBAHHAM
KOHTQKTIB N5 Nif’ €AHAHHS LLMd)pOBMX iH-
tepdencis PMBus i CANBus. Y npunagis
cepii PHP-3500 suBoan umx iHTepdeicis
posTawosaHi Ha po3s’emi CN55, a y PHP-
3500-HV — Ha pos’emi CN47. Y tabnu-
ui 11 HaBeseHo paHi MPO PO3TALLYBAHHS
susogie iHTepdencis PMBus i CANBus y
oxepen xvenenHs cepin PHP-3500 i PHP-
3500-HV. 9k BugHo 3 Tabnumui, ana obox
iHTepdeNnCciB BUKOPHUCTOBYIOTLCH OAHI M Ti
COMI KOHTOKTHM BignoBigHMX po3'EMiB.
Ixepena xuenenns komnanii MEAN
WELL, po3srnsHyTi B Uil CTATTI, BUPI3HAIOTb-
sl TAKUM crieumdivHm HaBOPOM xapakTe-
PUCTHK, SKUIA ayXe Piako Tpannsetscs (abo
HE TPAMNAETbCS 30BCIM) B IHLUIMX BIOMMX
CBITOBMX BMPOBHWMKIB Npunaais nogibHoro
Knacy. [NoegHOHHA BEAMKOI BMXIGHOI NO-
TyxHocTi (sig 3 «kBT1) 3 BMCOKOBONBTHOWO
HAMPYroto HA BUXOAI TO LUMPOKUMKU MOXITU-
BOCTSMM BiAAANEHOTO KEPYBAHHS | KOHTPO-
o, 30KPEMA i 30 LOMOMOTOIO LMPPOBUX
iHTepdeiicie, PobuTb Ui NpUnaan LiNCHO
YHIKQNbHUMK Cepeq, YCiX IKepen XMBEeH-
HA, AKi BMMYCKOE CBITOBA MPOMMCIIOBICTb.
BogHouac uj LKepena XMBNEHHS BUPI3HSA-
IOTbCA AYy>X€E BMCOKOK HOAIMHICTIO, NPO WO
CBIAYATH | BENWKI UMIPU CEPEeaHbOro yacy
HOMPAUIOBOHHA HA BIAMOBY, OTPUMAHI Nig
4ac BuNpPobyBOHL 30 ABOMA CTAHAAPTO-
MM (30Kpema M 3a BIMCbKOBMM). TepMmiH
rapanTii, skui gae komnaxis MEAN WELL
Ha mrepena cepin CSP-3000, DPU-3200,
PHP-3500 i PHP-3500-HV, cranosuTb
5 pokis, WO TOKOX TPAMSETLCS BKPAM
PioKO B ranysi [mKkepen XueneHHs (3a3su-
4aK TEPMIH rapaHTii He nepesuye 3 po-
kis). Bce ue cainuuTL NPO BMCOKMIT CTyniHb
Haginnocti npopykuii MEAN WELL. Ykpa-
THCbKi CNOXMBAYI BXE BCTUIMM MNEepPeKko-
HOTMCS B LbOMY HO BIGCHOMY JOCBIAi 3Q
Binbw Hix 20-piuHMit TEPMIH, MPOTATOM
SKOrO KOMMQOHIf yCMilWHO NOCTABASE CBOI
BUPOOU B YKpQiHy. CN
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« TpndasHMK BXiA 3 LWWMPOKKUM Aiiana3zoHoM xueneHHa 340..530 B AC

+ HoMiHanu euxigHux Hanpyr: 55, 115, 230, 380 B DC

« Bucokmm KK no 97%

« MporpamyBaHHA BuxigHoro cTtpymy (1-100%) Ta Hanpyru (50-120%)

« CANBuUSs npoTokon o6MiHy gaHmMmu (onuioHanbHo - PMBus/MODBus)

- MapanensHe nigkn4YyeHHa ao 12 Moaynis — cUcTeMa NoTYKHICTO Ao 285 kBT!
» 3axXuUcCT BiA NepeHanpyru, NnepeBaHTaXeHHS, KOPOTKOro 3aMUKaHHSA

« Po3Mipu 540 x 424 x 83.5 MM

- BébyposaHui DC-OK, curHanisauia neperpisy, HeCrnpaBHOCTI BEHTUNATOpPaA i
BTPaTU XXUBNEeHHA Ha BxoAi

+ 5 pokiB rapaHTii

KomnaHia CEA — asTopu3oBaHui aucTpub'iotop MEAN WELL Ha TepuTopii YKpaiHM

SEA = Yrpaida, 02094, M. Kuis, syn. Kpakiecbka, 13-B
.lf S EA ‘ IHHOBALLI| TA renbane: ¢38 044 33000.68
A EQEKTMBHICTb info@sea.com.ua, www.sea.com.ua
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lpockmyBanks mpancijopMamopa
gnd 15-Bm 380pomHOX0NOBOZD
NEpemBopiBaYa 3 KiNbKOMa BUXOHAMI

Cyuetax Ceapyn BaiigbaHarx (Suchethan Swaroop Vaidyanath),

I>xon flopoca (John Dorosa)
Mepeknan: Bonopumup PeHTioK

Cepen p)xepen BTOPUHHOIO €NEKTPOXXUBJIEHHS
Masioi Ta cepeHboi NOTY)XHOCTi, 30Kpema 3apsas-
HMX MPUCTPOIB, HAWKPALLMM CXEMOTEXHIYHUM pi-
LIEHHSIM € BUKOPUCTAHHS TOMOJOorii 3BOPOTHOXO-
poeoro (flyback) nepersopiosaua. B pesynbrari
MOXXHO OTPUMATU NPOCTEe, KOMMAKTHE i BiAHOCHO
Hepgopore piweHHd. Y Wil craTTi, npeacTaBneHin
Y BUrnaai nepeknany TexHiyHoro gokymenra [1],
yBary npuzaineHo metoamui pPo3paxyHKy TPCOH-
chopmaropa pAns 3BOPOTHOXOAOBOIroO KBasipe-
3oHaHcHoro AC/DC-nepeTeoploBaud 3 Kinbkoma
i301bOBOHMMM BTOPUHHMMMU OBGMOTKAMM Ta O6ro-
BOPEHHIO MOro KOHCTPYKTUBHUX OCOGNMBOCTEMN.
flk npuknan HaBepeHo cepiliHMi TpaHcpopma-
Top komnauii Wiirth Elektronik, wo sukopucro-
BY€ETbCA B AEMOHCTPALilHiIW NnaTi 3BOPOTHOXO-
poeoro AC/DC-nepetBopioBaua komnadii Texas
Instruments 3 TpbOMa BUXigHMMU HANPYTraMu.

BCTYN

30pﬂ,D,Hi NPUCTPOT HOBOTO MOKOMIHHS, LLO BUKOPUCTOBYIOTHCSA B
NPOMMUCIIOBMX NPUCTPOSRX, HANPUKNAL ENEKTPOIHCTPYMEHTAX,
yacTo BumaratoTs izonsoeaHux AC/DC-pxepen XusneHHs 3 Kinb-
KOMO BMXigHUMM Hanpyramu. Lli pxepena noBuHHI MATH BUCOKY
edEeKTUBHICTb, HM3bKuI NPOodinb Ta MiHIManbHI rabaputi, a Ta-
KOX MOy BNACHY CMOXMBAHY NOTY>XHICTb Y PEXMMI O4iKyBOHHS.

Llo6 BiaNOBIAOTM UMM BMMOTGM MOXHQA BMKOPUCTATM Mep-
CNeKTMBHE pilieHHs Big KomnaHii Texas Instruments [2] Ha 6asi
KOHTpOnepa 3sopoTHOxoaoBoro nepetsoptosada UCC28711.
OcobnmBicTIO Li€i MIKPOCXEMM € MOXIMBICTb 300€3NeYeHHs i30ns-
uii Buxofie 6e3 3aCTOCYBAHHA ONTPOHHOT rANbBAHIYHOT PO3B'A3KM,
WO paHiwe 6yna TPAAMULIMHAM PilLEHHAM AN 3a6e3neYeHHs 380-
POTHOrO 38'93Ky NO BUXiAHIM HANPy3i. BukopuctanHs koHTponepa
UCC28711 po3BORS€E 3MEHLLNTM KifbKiCTb KOMAOHEHTIB HO NNATI
TA 3MEHWMTU Ti po3mipu. [ns TOYHOrO perymnoBaHHS BMXIGHOT
HANPYrv i CTPYMY, KOHTPOMEP BUKOPMCTOBYE iHPOPMALD, OTPU-
MQHY 3 AOMOMIXHOI OBMOTKM 3BOPOTHOXOAOBOIO TPAHCHOPMA-
TOPA, O KBA3IPE3OHAHCHWUIM PEXMM [O3BOSSE 3HN3UTU BTPATM HA
NEPEMUKaHHS (KOMyTaUiiHi BTPATH).

ZMiom

b TLITEEN

Puc. 1. BazoBa nnara 380pOTHOXOA0BOrO NEPETBOPIOBAU

PMP21927: eup 3eepxy (a); Bup 3Hu3y (6)

3BaXAO4M HAO TE, WO Yy NMPOMUCIIOBUX MPUCTPOAX MOXYTb
3HOOOBUTUCA KiNbka BUXIOHMX HAMPYT, 3ANPONOHOBAHO MPOEKT
3sopoTHOXofoBOro nepetsoptosada PMP21927 [3] sig komna-
Hii Texas Instruments (puc. 1), B akomy 3acTocoBaHo HeTpaau-
LilHI cxeMOTexHiuHI piwerHs. Bin mae yHiBepcanbHmit gianasoH
BXiLHOI HOMPYIM 3MIHHOTO CTPYMYy TA TPM i30MbOBAHMX BUXOAM 3
Hanpyroto no 15 B i pisHiM CTPYMOM HAOBAHTOAXEHHAM.

OcHoBHUiIt BMXig MOXe BUTPpUMYyBATM go 1 A i 3a6e3neuye
KK nonan 86 %. [IBa iHWMUX i30/1bOBAHMX BUXOAM MOXYTb Bid-
naBaTH B HaBaHTaxeHHs 0o 50 MA koxeH. [ns 3abesneueHns
cTabinbHOCTI BUXigHOT Hanpyru Ha pisHi £5%, wo 3assuyan
BBOXKAETbCA LOCTATHIM ANS PEryMOBAHHS HA MEPBUHHINA CTO-
poHi, BukopuctosytoTscs nininHi LDO-cTabinisatopun 3 manmm
NAAiHHAM HANPYTW Ha perynioodomy enemenTi (Low DropOut).

He auBnsumch HO Te, LLO CXEMOTEXHIKA 3BOPOTHOXOLOBOrO
NepPEeTBOPIOBAYA 3 PEryMIIOBAHHSIM HO MEPBUHHIN CTOPOHI € fobpe
3HOHO, KOHCTPYKTUBHE BUKOHOHHS MOXE BMKIMKATU AesiKi TPyL-
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Howwi. OCHOBHOIO 3 HUX € TpaHcdopMaTop,
NPOEKTYBAHHS SKOro 303BMYAW BMMArae
iTEpATMBHOrO Mpouecy, iHoai 3 6aratbma
iTepauiammn, 3 MeTol 3a6e3neyeHHs Bu-
COKOi €pEeKTUBHOCTI, O TAKOX MIHIMANBHO
MOXITUBKX TABAPUTIB, LLO € BOXKIMBUM HakK-
TOPOM AN MPUCTPOIB CUNOBOIT ENEKTPOHIKM,
30KPEeMA ANs eNeKTPOoIHCTPYMeHTIB. B pam-
KOX L€l CTOTTi, MM PO3MMAHEMO KOHCTPYK-
Lil0 3BOPOTHOXOAOBOMO TPAHCHOPMATOPA
3 KiflbKOMQ i30/IbOBAHWMM BUXOOOMM, KUK
OyB BMKOPUCTAHWIA B GQA30BOMY MNPOEKTI
PMP21927 «omnarii Texas Instruments,
i 06roBOPUMO HOro 0cobnMBOCTI, Aki 3a-
6e3neunnu LOCATHEHHS BMCOKOI edekTus-
HOCTI Npu 36epexeHHi HU3bKOro NPodinio.
B pesynbtati pospaxyHkis 6ys o6paHmit
TpaHcdopmatop 750318302 sig komnanii
Warth Elektronik GmbH&Co. KG ans suko-
puctaHHs Ha nnati PMP21927.

MOYATKOBI AAHI

ANg NPOEKTYBAHHA
TPAHCOOPMATOPA

HA TPU HANPYTU

a5ng 3BOPOTHOXOAOBOIO
KBA3IPESOHAHCHOIO
AC/DC-NMEPETBOPIOBAYA
MOTYXKHICTIO 15 BT

|_|oqcm<osi LOOHI  ans
TpaHchopMaTopa:
e pnianasoH sxigHoi Hanpyru: 85—265 B
3MIHHOTO CTPYMY;
euxin 1: 15B/1 A;
suxoan 2 i 3: 15 B nicna crabinisauii
(16.7 B no crabinizauii)/50 mA;

NMPOEKTYBAHHS

®  [OMOMIXHWIA (KOHTpORbHUIA)  BUXiA:
18 B/20 mA,;

e poboya YacCToTa MNepeTsopPioBaYA:
70-80 «klu;

e Bumoru 6eaneku: 3a UL60950-1" 3 no-

CMIIEHOIO i30M1AL€l0.

Cxema obmoTtok TpaHchopmaTopa
NPEACTABNEHA HA PUCYHKY 2.

MakcumanbHuin  poctynmuin - pobo-
it unkn D TPYHTYETbCS HO  pPeXuMMm
nepepusuactoro crtpymy (Disconfinuous
Conduction Mode, DCM), uaci pesoHan-
cy t; = 2 MKC, OCHOBHIM 4QCTOTI nepemu-
KOHHS 30 MAKCUMOIIBHOMO HOBAHTOXKEHHS
F.o. = 80 kl'u i poboyomy Lmkni po3marti-
yysanks D, .. Pobounit umkn posmarki-
UYBAHHA — Ue POBOUMIt UMK NPOBIAHOCTI
BTOPMHHOIO [i0fA B PEXMMI OBMEXEeH-
Hs CTPYMy, i Ans KOHTPONepiB CiMEncTBa
UCC2871x KOHCTPYKTMBHO BCTQHOBIE-

' Len cranpapt y penakuii 2013 poky ineHTU4HMIA
OCTY EN 60950-1:2015 O6nagHarHs iHbopma-
uinHnx TexHonoriin. besneka. Yactuna 1. 3aranbHi
sumorn (EN 60950-1:2006; A11:2009; A1:2010;
A12:2011; AC:2011; A2:2013, IDT).
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Puc. 2. Cxema o6motok
TpaHcdpopmaropa 750318302
komnanii Wirth Elektronik

Hun pisHum 0.425. Yci pisHanHa B3aTO i3
3aransHoi  cneundikauii Ha Mikpocxemu
koHTponepie UCC2871x komnarii Texas
Instruments [4].

PisHaHHS o9 MaKCMMansHOro pobo-
4OTO LMKIY MOE BUMISIA:

Dmox = ] - (fi X Fmoxj - Dmagcc‘

2
[ligcTaBnaoUM 3HOYEHHS, MAEMO:
-6
D.=1- (&x 80 000] —-0.425=

=0.495.

Cxema enekTpuyHa NMPUMHUMMNOBA 3BO-
pOTHOXOAOBOIO nepetsopiosada PMP21927
HOBEAEHA HA PUCYHKY 3.

PO3PAXYHOK BIAHOLUEHHA
YUCJIA BUTKIB NMEPBUHHOI
I BTOPUHHOI OBMOTOK

OCKianM NPUCTPIN MAE TPM BUXOAU, TO
ON1S1 PO3PAXYHKY KOEdILiEHTIB TPAH-
chopmauii (TOBTO BIGHOWEHHS KinbkOCTi
BMTKIB NEPBUHHOT TG BTOPMHHOI O6MOTOK)
30 ocHOBY GEpPeTbCcs MAKCMMOMBHO HO-
BOHTOXEHMM BuMxia, a came obmotka I,
KA, 3riHO 3 MOYATKOBMMM YMOBAMM, MAE
Oy™v pospaxoBaHa Ha Hampyry 15 B i
3abeaneuysatv ctpym 1 A

Ockinbkn 304i9HO Kinbka 0BMOTOK,
NPOUECC PO3pPaxyHKiB mMoxe ByTh iTepa-
TMBHUM. MakcrmanbsHe cniBBigHOWEHHS
BUTKIB NEPBMHHOT TQ BTOPUMHHOT 0BMOTOK,
N,s;, PO3PAXOBYETLCA 30 MAKCMMAMBHOT
4ACTOTH NPU NMOBHOMY HOBOHTOXKEHHI pa-
30M i3 PO3PAXYHKOBUM YOCOM PE3OHAHCY
DCM, MiHiManbHil Hanpysi Ha kOHAeHCa-
TOPi Vs OCHOBHOIO  CTOBINI30BAHOIO
BuxigHoto Hanpyroo Voo, = 15 B, npsamum
NOAIHHAM HOMNPYrM HO AIO4I BUNPAMNsuYQ
sTopuHHoro kona V= 0.5 B npu ctpymi,
BAU3bKMM [0 HYNA, | 3AAAHOI0 HAMPYro
KOMMEeHCAUii NOAIHHA HANPYrM HA BPOTAX
Ta BuxigHux knemax V., =0:

cbc

D X Vbu/k min

max

Dmagcc X (VOCV + Vf + Vocbc )

N =

PSTmax

Y pesynbTaTti po3paxyHKy OTPUMYEMO:

0.495%(85x1.414x0.7)

=6.3
0.425%(15+0.5+0)

Nes

Tmax —

Okpyrmumo sHaueHHs Npg 1o uino-

Tmax
ro i NPUMUMEMO HOTo piBHUM 6.

PO3PAXYHOK CniBBIAHOLUEHHSA
BUTKIB IHLLUX
BTOPUHHUX OBMOTOK

CniBBip,HOLueHHﬂ BUTKIB AOOATKOBUX
BTOPUHHWUX OBMOTOK FPYHTYETLCH HA
3HOUYEHHI KoediuieHTa TpaHchopmauii,
NPUAHATOMY A1 OCHOBHOT BTOPMHHOI 06-
MOTKM, i MOXe ByTM pO3paxXOBAHE 3 BU-
KOPUCTAHHAM MPOCTOrO CMiBBiAHOLUEHHS:

N5 = (VoufSQ + V/)/ ( Vst + V/)
Y pesynbTaTi pO3PAXyHKY OTPUMYEMO:
Ngs =(16.7+0.5)/(15+0.5)=1.11.

CniBBiiHOWEHHSA BUTKIB BTOPUHHOI
obmotkun IV Take came, Ak i BTOPUMHHOT
obmotku lll, ane 3 okpyrneHHsm ¢akTny-
HOIT KinbKOCTI BUTKIB Yy 6inbLumii Gik.

PO3PAXYHOK CNiBBIAHOLUEHHSA
BUTKIB AOMOMDKHOI
TA BTOPUHHOI OBMOTOK

OMOMIXXHO OBMOTKA BUKOPUCTOBYETLCA
ﬂm—m BUMIPIOBOHHS HAMNPYIM TA XMBNEH-
Hsl MIKPOCXEMM KOHTPONEPA B YCTANEHOMY
PEXUMI (Y MOMEHT YBIMKHEHHS BOHG M-
BMTbCS Bifi BUCOKOI HAMPYIM NEPBUHHOI CTO-
poHu). OTxe, 0BMOTKA 30IMLIAETLCA HA Tikk
COMIN CTOPOHI KAPKACY TPAHCHOPMATOPA,
wo i oro nepeuHHa obmotka. KoediuieHt
TpaHchopmaii N,g PO3PUXOBYETLCS 3 BU-
KOPWUCTAHHAM HAMNPYTY BUMKHEHHS 30 piBe-
HEM BNOKYBAHHA XMBNEHHS 30 3HMXKEHOI
nanpyru (Under Voltage Lockout, UVLO)
VDD, , = 7.35 B, w0 € OaHMM i3 BOXIMBMX
NapameTpiB KOHTPONEPa MPUCTPOIO, Mps-
MOTO NOAIHHA HAMNPYTM HA BUMPAMHOMY
miogi V,, = 0.7 B, miHimanbHOT 6axxaHOi
BUXIAHOT HAMPYrU B PEXMMI OBMEXEHHS
crpymy (Constant Current Mode, CCM),
wo mopisHioe Vo~ = 6.09 B i Bpaxosye
npsme NAgiHHA HaNPYru BUXIGHOTO BUMPSM-
roro gioga V,=0.5B:

N5 = (VDD + Vi) (Voec + Vi)

OTxe, M1 MOEMO:

N, = (7.35 +0.7)/(6.09 + 0.5) = 1.22.
K,

AXEPEAA XXUBAEHHS
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Ockinbku Ha Bxia xuBneHHs VDD koHTponepa noctynae wie i
LOOAATKOBA €Hepris Bif iHLYKTMBHOCTI PO3CItOBAHHS TPAHCHOPMA-
TopQ, ue B BAraTbox KOHCTPYKLUIAX TPAHCHO PMATOPIB AAE 3MOTY
BMKOPMCTOBYBATM MEHLLE BiJHOLLEHHS BUTKIB.

PO3PAXYHOK HOMIHAJNY PE3UCTOPA
CTPYMOBOI'O CEHCOPA

CDOKTM‘-IHe 3HQAYEHHs PE3UCTOPA CTPYMOBOTO CEHCOPA, BUOPA-
He ans sapaHoro ctpymy L= 1.3 A, Bu3HOUQE KOediLieHT
TpaHchopmauii TPAHCHOPMATOPA BIGHOCHO MEPBUHHOI TA OCHO-
BHOI BTOPMHHOT 06MOTOK (ByB paHile npuitHaTuit pisHum 6) i pery-
niotouy Hanpyry noctinHoro crpymy UCC287 1x, wo nosHavaerses
sk V. (nopisHioe 343 MB). Ockinbku He BCs eHepris, LLO HAKOMMYeHa
B TPAHCHOPMATOPI, NEPEAAETLCA Y BTOPUHHY OBMOTKY, Y pO3paxy-
HOK M€ ByTH BKITIOYEHMI KoedilieHT KOPUCHOI aii TpaHcdopmaTo-
pa. Ha eTtani npoexTyBaHHA MM, 4nS 3AransHOrO KoediuieHTa Ko-
pucHoi aii Tparcdopmatopa N = 0.9 abo 90 %, npunyckaemo, wo
iHAYKTUBHICTb PO3CitoBAHHS gopisHiosaTime 3.5 % Bin iHAYKTUBHOCTI
NEPBMHHOT OBMOTKM, BTPATH B OCEPAI TA OBMOTLi JOPIBHIOBATUMYTb
5%, a BTpATH NOTYXHOCTI HA XMBNEHHS KoHTponepa — 1.5%.
Bpaxosyioun Bce nepepaxosaHe BULLE, OTPUMYEMO:
Rs=V_xN x‘/7—0343><6>< @3=0.75OM

cer PS1 2 /

Onip pesncTtopa aatyMka CTpymy obMpaemMo 3 paay CTaH-
LAAPTHMX 3HaYeHb, BignosigHo RCS=0.75 Om.

PO3PAXYHOK MIKOBUX CTPYMIB B MEPBUHHINA
| BTOPUHHUX OBMOTKAX

|_| iKOBI CTPYMM BQXKNMBI Mifi 4HOC PO3PAXYHKY HEOBXIAHOT iHAYK-
TUBHOCTI NepBMHHOI 0BMOTKM TpaHcdopmaTopa. [Mikoswit
CTPYM NEPBUHHOT OBMOTKM — L& MAKCUMASTbHIIA NOPIr 34UTYBAH-
HA CTPyMy Ha konTponepi V., = 0.773 B, noginenun Ha onip
AATYUKA CTPYMY R

/

ppmax

csfmax

/Rs=0.773/0.75 = 1.0307 A.

c)smcx

[ikoBuit CTPYM BTOPMHHOT 0BMOTKM [, — Lie NiKoBMI CTPyM
NEPBUHHOT OBMOTKM [, MOMHOXEHHI Ha KoedilieHT TPaH-

cpopmatii N, TpaHchopmatopa:

/ X Npsy = 10307 x 6= 6.184 A,

spmcx ppmox

[Mikoeuit cTpym BTOpUHHOT 06MOTKM Il MOXHG po3paxysaTy
30 AONMOMOTOIO PIBHAHHS:

o= LP/N2;, = 450/5.42 = 15.432 mkTH,

ne Nog, = Nog /NS2, =6/1.11=54, a L,= 450 mkIH — ue 3Ha-
YEHHS IHAYKTUBHOCTI NEPBMHHOT OBMOTKHM, sike Byae po3paxosa-
HO B HOCTYMHOMY PO3Aini.

Mpu Py, = Py =16.7 B x 50 A=0.835 Br, otpnmyemo:

[ A, \/ 0.835
fosa = \/ F.. xL, \N80000x15.432x107

max

=0.82 A.

PO3PAXYHOK IHAYKTUBHOCTI MEPBUHHOI
OBMOTKU TPAHCOPOPMATOPA

HAYKTMBHICTb NEPBUHHOT OBMOTKM TpaHcopmaTopa L, pospa-
XOBYETHCS 3 BUKOPUCTAHHAM CTAHAAPTHOTO PIBHAHHS HAKOMMW-
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YeHHs eHepril Ans KoTywok iHaykTueHo cTi £= 0.5/ x /2. Heobxia-
Hi 4N MOLANBLIOTO PO3PAXYHKY MAPAMETPU — Lie MIKOBUIM CTPYM
NepBUMHHOI OBMOTKM /pp, MOKCUMMQbHA 4ACTOTA NEPEMMKAHHS

F. . 3aransHa notyxHicts P =(15Bx 1 A)+2(16.7 Bx 50 A) +
+ (18 B x 20 mA) = 17.03 Bt i KK tpaHchopmaTtopa n:
Lo 2XV708 s

nx /2 xF. ~ 09x(1.03] x80000

max

Bubepemo L, =450 mxlH 3 ypaxysanHam gonycky £10%.

PO3PAXYHOK CEPEAHbOKBAAPATUYHUX
NEPBUHHUX | BTOPUHHUX CTPYMIB

Cepe,quOKBo,uchqui CTPYMM NEPBMHHOI TA BTOPUHHOT 06-
MOTOK BAXIIMBI ANl KOPEKTHOrO BMOOPY Nepepisy ApOTiB y
obmorui TpaHchopmatopa. CepenHboKkBaapPATUYHMI CTPYM B
NePBUHHIN 0BMOTL Lmspri 3ANEXMTb Bifl NikOBOTO CTPYMY /i MOK-

cmansHoro pobouoro uukny D,

Lo =1 /%=1.0307 /%=0.42 A.
rmspri pp max 3 3

CepenHbOKBARPATUYHMI CTPYM BTOPMHHOI ObmoTkM [

3QNeXUTb Bifl NIKOBOTO CTPYMY /. Y BTOPUHHIN 06MOTL | pobo-
4OTO LKIy po3marHivysaxHs D

magcc*

D
/ =/ T = 6.184 %=2.33A.
rmcsec] spmax 3 3

CepenHbokBaAPATHUYHI CTPYMM Y BTOPUHHUX obmoTkax i 1V
MOXHGO PO3PAXYBATU 30 AOMOMOTOIO PIBHAHB:

Le= 1L, x(D/2)il,, = D/3
Iy 1 g — e MOKCHMONbHI BUXIGHI CTPYMM NiCst BUNPSMNEHHS,
a D_s, — Le pO3PAxXyHKOBMI POBOUMI LMK HACY BUMKHEHHS Anst

sTOpMHHKUX 0B6MmoTOK Il i IV, akuit BUSHQUQETbCS aK:

=(2%50)/1.16 = 8.62%.

Doy = 215 Iovsr =

Ockinbkn TENEp MM 3HAEMO MIKOBMIt CTPYM i POBOUMI LMK,
TO MOXEMO PO3PAXyBATW 3AranbHUM CEePefHbOKBARPATUYHMNM
cTpym ans obmotok Il i 1V:

Limsscs = sl Dogsa / 3 = 0.82,/0.086/3 = 0.14 A.

rsmsec?2

BUBIP TUMNY OCEPASA | KOHCTPYKLIIi KAPKACY
TPAHCOPOPMATOPA

N9 CMOBKMX 30CTOCYBAHb i3 YACTOTAMM MEPETBOPEHHS, WO
ﬂ‘He nepesmwytots 500 «lu, kpawmm ans ocepap € map-
raHueBo-unHkoBuit (Mn-Zn) dbepur. Lle nos’ssaro 3 tvm, wo
BiH MQ€E MPUIHATHI XAPAKTEPUCTMKM MPU BIGHOCHIMA MATHITHOI
npoHukHocTi pr 2000-2500. Y uiit KoHCTpykuii ans ocepas Bu-
KopucrtosyeTbca matepian TP4A. [Ina HbOro ryctHa MarHitTHoro
notoky HacuuenHs B, ctanosuts 390 mTn npu +100 °C. Hapasi
KOMEPUIMHO BOCTYNHO Ge3niy popM ocepab i3 UbOro Matepiany,
Takmx ak EE, EFD, EP, RM, PQ, ETD Towo.

Mig 4ac BuGopy ocepas i KApkAcy NOTPIBHO BPAXOBYBATH
HACTYMHI NApAMeTpu:
® HeobxigHui ob’em oceppas;
®  HeobXiaHICTb LOTPUMYBATMCA CTAHAAPTIB Beaneky;

AXEPEAA XXUBAEHHS
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®  OBMEXEHHS 30 PO3MIPOM, AK-OT HM3bkMI NPodins abo obme-
KEHHS LLOAO0 3AMMAHOT MOLL;

®  BUMOTKM o i3onauii (byHkuioHansHOT abo nocuneHoi);
NOTYXHICTb, 3 fKOIO OCEPAs MOXE NPALIOBATU HA 3QAAHIN
4acToTi;

®  TUM MOHTAXY: Y HOCKPI3HMI OTBIP ABO NOBEPXHEBMIT MOHTAX;
BEPTMKAMNbHMI 60 rOPU3OHTANBHMIA KAPKAC;
KiNbKiCTb BUBOAIB HO KAPKACI.
[ns noyatky BUKOHOEMO PO3PAXYHOK 3AranbHOT NOTYXHOCTI P,

P,=P,/m=17.03/0.9 =18.092 Br.

na susHaueHHs HeobxigHoOro edektnsHoro ob’emy ocepas
Ve mMn GynemMo BHMKOPUCTOBYBATH HOBEAEHE HMXYE PIBHAHHS,
yaate 3 kHurm «Switching Power Supplies A-Z» [5]:

2 2
rx(—+1j .
r

BigHocHa MarHiTHa NPOHKUKHICTb |, MATEPIany oCcepas NPui-
Hata 3a 2000, a MaKCMMQNBHAO FYCTUHA MArHITHOMO MOTOKY
B, ana 306e3neyeHHs TEXHOMOMYHOrO 3anAcy, AOPIBHIOE
300 mTn. OaHa 3 HOMBAXKAMBILLIMX YMOB Mif 4OC MPOEKTYBAHHSA
TPaHCHOPMATOPA ANt 3BOPOTHOXOLOBUX NEPETBOPIOBAYIB - HE
AOMYCKATU HAOCKMYEHHS TPAHCHOPMATOPA. 3 L€ METOK TAKMMA
TPAHCPOPMATOP BUKOHYETLCA 3 MEBHUM MOBITPAHUM (HEMATHIT-
Hum) sasopom. KoediuieHT nositpaHoro sasopy ocepas z, wo
BM3HOYOETLCA AK cniseigHoweHHa AL, /AL ., "npuinsto
pisHMm 10, a HEOBXigHMI ANa NOAQNBLIOrO PO3PAXYHKY Koedi-
uieHT nynscaui ctpymy r= Al// o6paro pishum 0.4. Y pesynb-
TATi OTPUMYEMO:

B 3]'4XR”X“’><

Ve
zxfx B2,

~ 31.4x18.92 x 2000
"~ 10 x 0.08 x 30002

2 2
x[04x|—+1| |=237 cm®.
0.4

3rigHo 3 katanorom komnawii Worth Elektronik [6], 0o6’em
ocepaa EFD25 craHosuts 3.3 cm3, a HAMGAMXYOro 0O HLOrO,
MeHworo 3a posmipamn ocepas EFD20 — 1.46 cm3. Orxe,
AN Hawux uinei mu subepemo EFD25, ockinbku BiH Bignosinae
KpUTEPIAM 30 O6’€MOM, AELL0 NEePEBMLLYIOHM PO3PAXYHKOBI
2.37 cM3, TA HLIMM BUMOTQM, SIK-OT HKM3bKA BUCOTA Npodinio, no-
LOBXEHA KOHCTPYKLsl, WO AACTb 3MOMY BUKOHATM BUMOTM LLIOAO
BIANOBIAHOCTI CTAHAQPTAM 6e3neku, Ta HAABHICTb 12 KOHTAKTIB,
NOTPIOHMX HOM [N OPraHi3aLii BUXOLIB.

PO3PAXYHOK APOTIB TPAHC®OPMATOPA
| KOHCTPYKTUBHOIO BUKOHAHHS
TPAHCO®OPMATOPA

rpyHTyIO'-IMCb HQ TEMMOBUX MIPKYBAHHSAX, OBMPAEMO TYCTUHY
ctpymy J= 10 A/MM2, sik e pekomeHayeTbes B [7] i HU3Li iHwmx
ny6ni|<ou,m (3 [OCBily GBTOPA MEPEKNapy ANg 3HUXKEHHS Tem-
nepaTypu OoBMOTKM TA 3MEHLLEHHS Harpiey TpaHcpopmaTopa
nepepis ApOTiB yce X Taku Kpale obupat B mexax 4.5—5 mm?).
BinnosigHo, nepepis ApoTis Ana NepeBUMHHOT OBMOTKM OBUPAIOTL
TAKMM YMHOM:

/J=0.42/10 = 0.042 w2

/rmspr/'
3 eKBIBANEHTHUM MiHIManbHMM giameTpom 0.23 mm.
[nsa BTOPUHHOT OBMOTKM MAEMO:

/J=2.33/10 = 0.233 mm?

/rms sec.

3 eKBIBANEHTHUM MiHIMaNbHMM giameTpom 0.54 mm.

MonoBsunHa NepBUHHOI 06MOTKM
[lonomixHa 06MoTKa
16.7 B/50 mA | 16.7 B/50 mA
15 B/1 A 0CHOBHa BTOpPMHHA
lMonoBuHa NepBUHHOT 06MOTKM

| Oceppas |

Puc. 4. Cxema po3miuieHHs 06moTOK TpaHcpopmaropa
BukoHaHHs 750318302 komnanii Wiirth Elektronik

[na epekTMBHOrO BUKOPUCTAHHS Migi HaM NoTpibHO BMGpPQ-
T AiQMETP APOTY MEHLIMM, HiX NOABIMHA MUOMHA CKiH-edeKTy.
[mnbuny ckin-wapy npu +100 °C y minimeTpax MOXHO po3pa-
XyBATH SIK:

=0.269 mm.

MmubuHa ckin-apy =

76 _ 76
Jf /80000

[iameTp apoTy mae 6yTu He BinbMM 3a NOABIAHY TOBLUMHY
ckin-wapy a6o 0.538 mm. bepyun no ysaru Bci ui napameTpwy,
ans nepsuHHoi (I) i monomixHoi (V) obmoTtok obupaemo apit
piametpom 0.32 mm (28 AWG). na stopunHoi obmotku (l1)
obparo apiT giametpom 0.53 mm (23.5 AWG). binbw ToBCcTU
APIT KPALLMIM, OCKinbkn 3abesneuye meHwuin onip. ns cnabko-
CTPYMOBUX BTOPUHHMX obmoTok Il i IV obparo apiT giametpom
0.10 mm (38 AWG).

Ockinbkut B NepsuHHIiN 0BMOTLI Binblie BWTKIB, NEPBUHHA
OBMOTKA PO3QINEHA, WO AJE 3MOTY MOMIMWMUTU IHAYKTUBHMA
38’A30K | 3BMEHLUMTM 3AranbHy iHAYKTMBHICTb po3citoBaHHs. Cno-

4aTKYy HAMOTYETBCA MONOBMHA MepBUHHOT obmoTkm (I), moTim
sropuHHa obmotka (ll), pospaxosara Ha 15 B/1 A, i obuasi
cnabkoctpymosi BTopuHHi 06moTkm (Il i 1V) Ha 16.7 B/50 mA.

Hani HamoTyetbca ponomixna obmotka (V) i, HapewrTi, apyra
nonosuHa nepsuHHOi 06moTkm (I). KoxHa obmoTtka posgineHa
Wwapamu izomotoyoi cTpiuku. Kpim TOro, Ha TPbOX BTOPUHHMX
0BMOTKOX BMKOPUCTOBYETLCA APIT i3 MOTPIMHOIO i3onsujieo, a
CTQHOAPTHUI OBMOTYBQMbHMI APIT NepeadbadeHmit Tibku Ha
NEePBMHHIN | [ONOMIXHIN 0BbmoTKax. KoHCTpykTMBHE pilueHHs!
PO3MILLEHHS OBMOTOK NPEACTABNEHO HA PUCYHKY 4.

Tokui BAPIGHT PO3MILLEHHS | GiOMETPM ApoTiB 0BPaHO
3 OBOX npuuuH. [lo-neplue, ue AAE 3MOry 3HWM3WUTKU BUTPATH,
OCKINbKM MiBHMI BPIT i3 NOTPIMHOIO i30NALIED, Y TEXHIYHIN niTe-
paTypi Ta y nocradansHukis yacto ssanuit TIW (Triple Insulated
Wire), nopoxuuit, Hix OBMOTYBAMbHWI APIT, i HQ BTOPUHHMX
OBMOTKOX MEHLUE BUTKIB, TOX BOHM NAXyTb B OMH wap. Opyra
NPUYMHA — 3HMXKEHHS 3AranbHOI 3AMNOBHIOBAHOCTI BiKHO KAPKY-
cy. Wnsxu BuTOKY i 3030pM BiONOBIAAKOTL BUMOTAM CTAHAAPTY
UL60950-1 ans nocuneHoi isonauii npu pobouin Hanpysi 265 B
CepenHbOKBAAPATUYHOTO 3HAYEHHs, kaTteropii nepeHanpyru Il i
CTyneHs 3a6pyaHEHHS HOBKOMULWHLOrO cepenosmwa 2. Jlak Bu-
KOPMUCTOBYETLCA Of1s 3AKPINNEHHs ocepas 1 0BMOTOK Ha Micui
Ta 30no6iraHHa NoTpannsHHa Bonorn y TpaHchopmartop. Jlak
TAKOX MOKPALLYE TEMNONPOBIAHICTb, CNPUAIOYM NEpenadi Tenna
Bifi OOMOTOK HO3O0BHI, | JONOMAraE NIATPUMYBATU Ai€NeKTPUYHI
BAACTMBOCTI (3BOXAIOYM HO BAGCHMI AOCBIA NPOEKTYBAHHS TPAH-
chOpPMATOPIB AN 3BOPOTHOXOLOBMX MEPETBOPIOBAYIB, MOXY
3QYBOXMTH, O BTOPMHHI CUIBHOTOKOBI OBMOTKM AOUINBHO BU-
KOHYBOATK HE TOBCTUM OLHOXMIIbHUM APOTOM, G 3BUTUM LPOTOM
3 i30/IbOBAHMX TOHKMX MPOBIAHUKIE aBO NiTLEeHAPATOM. Taky
0BMOTKY 3HQYHO nerwe HamoTysaTh Ta nasitu. Kpim toro, ans
3MEHLUEHHS PIiBHSA BMMNPOMIHIOBAHUX ENEKTPOMArHITHMX 30aBaf
nosepx 3ibpaHOro TPaHCPOPMATOPA AOUIIBHO BCTAHOBUTM 3Q-
MKHEHWI eKpaH 3 MigHOi a60 NnaTyHHOI GonbrK, NiAKTIOYMBLM
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Pov — Bm ne Pr, — ue noeHi BTPaTM B ApoTaX 0B6MOTOK; P, — BTPATH
104 : B NEPLUIM NONOBUHI NEPBUHHOT 06MOTKK; Pp”.2 — BTPATH B APY-
— 100i"c rii NONOBMHI NEPBUHHOT OBMOTKM; P, — BTPATHU Y BTOPHHHIM
— V. obmortui Il; P, — BTpatu y BTOpMHHIK obmoTui Ill; P, —
/ BTPATH Y BTOPUHHIK obmoTui IV; P, — BTpaTH B AOMOMIXHIM
\ obmotui V.
. 10 7 Y niacymky MOEmO:
= 7 i
& 7 Po,=1(0.422 x 0.29) + (0.422 x 0.29) + (2.332 x 0.031) +
E’ +2x(0.22 % 1.038) +(0.0312x 0.017) = 381 mBr.
qF g 1,4 o/ [Mpn ubomy 3arambHi BTPATM B TPAHCHOPMATOPI CKIAZYTb
g /'//' a Ppoee= P.orot Pey=887 mBr. BignosigHo, KKIL TparchopmaTopa
= 77/ MOXHQ PO3PAXYBATH SIK:
. /] — o =1-(0.877/17.03) = 94.85%
& / 200 KTy n=1-(0877/17.03)=94.85%.
10’ A= — 100Ky 3
/ — 64K HArPIBAHHS TPAHCOPOPMATOPA
/ 32k
— 25«My POCTYy i WBMAKY OLIHKY MiABULLEHHS TEMNEepaTypu TPOH-
100 L1l CcPOPMATOPA MOXHA 3POOUTH, MOAMBMBLUMCL 3HAYEHHS K,
10° .102 10° ocepps, ke NPeACTABNSE MiABMLLEHHS TEMNEPATYpH Npu BTPA-
[ycTtia MarHITHORO NOTOKY, MTN tax Ha 1 Br. ina ocepas EFD25 R, = 30 K/BT. MHoxeHHs Ha 30-
Puc. 5. TyCTHG MOrHITHOTO NOTOKY 3GNEXHO Bi BTPAT ranbHi BTPATU AQE NEPEBULLEHHS TEMNEPATYPU HOBKOSIULLIHBLOTO
y ocepai ana marepiany TP4A. 3sepHirb yBary, cepenosunila:
LL{0 OAMHULi BTPAT Y OCEpAi ANS TOro, W06 npuBecTn T =R xP =30%0.877=2631°C.
ix po mB1/cm?, noTpi6Ho macwtabyearu Ha 10-6 rie T 7 fosses

MOro 0o 3asemneHHs Ha apykosaHin nnati. OaHak TyT, wob He
NOPYLUMTH BUMOTM 3 BE3NeKU, HEOBXIGHO NPOSBAATU NeBHy 0be-
pexHicts. — [Moum. nep.).

OLIIHKA BTPAT

TPATU B OCEPAi MOXHO OLHWMTM 3Q LOMOMOTOK PUCYHKY 5.

Ockinbk1 B UbOMY [OAATKY BUKOPUCTOBYETHCA OAHOMOMAPHMM
CUTHATM, O AIarpama, HABEAEHA HA PUCYHKY 5, Moxe ByTu 3acTo-
COBAHA A0 BiNOnsipHMX curHanis 3 B, . Sk pO3MAXOM Big Miky A0
niky, TO A8 TOro, Wwob BUKOPUCTOBYBATH rPAdiKM, MK MOBUHHI
PO3[AINTH I'YCTUHY MATrHITHOrO MOTOKY HABMIN.

PaHiwe mu obpanu MAKCUMAmbHY TyCTUHY MArHITHOTO Mo-
Toky ans ocepas 300 mTn. Pospinuelum ue sHaueHHa Hasnin,
otpumaemo 150 mTn. 3 sukopuctanHam kpmeoi ana 100 k' Ha
pucyHky 5 3a 150 MTn npubnusHi BTPATH B OCEPAi HO OAMHULIO
06’emy cranosnats 150 mBt/cm3 (MBT/cm3 — ue Te came, wo
kBT/M3 y macwtabi 1076, — [oum. nep.). NMomHOXMBLIM ue 3HO-
ueHHs Ha ob’em ocepas EFD25, wo nopisrioe 3.306 cm?, otpu-
MAEMO MPUBAN3HI BTPATH B OCEPLi:

P_.=150x3.306 =496 mBr.

core

Pesuctueri BTPATM B Migi MOXHAO OUIHUTKM 30 AOMOMOrOK
npoctoi popmynu /2 x DCR. CepeaHboksaapaTuuHi cTpymu
po3paxoByBanu paxiwe, a 3HadenHs DCR (uert napametp
Ginbw Bigommit ak RDC — onip 3a NOCTilHUM CTPYMOM) pPo3pa-
XOBYIOTb HO OCHOBI CEPEAHbOI AOBXMHM BUTKA, MAOLLI Nepepisy
i MUTOMOTO onopy ApoTy P 3a pobouoi Temneparypw, ane
OCKINbKM AN Mifi TO HEBENUKOT AOBXWUHM BPOTY OBMOTKM MOXHO
6pat TabnnyHe 3HaueHHs npu Temnepatypi +25 °C, a came
p=0.0175 Om-mm2/Mm. Kpim TOro, MOXHQ BUKOPUCTOBYBATH AAHI
OO KOHKPETHOrO TUMY APOTY, AN SKOrO AAETbCS MOrO MOrOH-
Hui onip. OTxe, MaeEMO:

PCU = Pprﬂ + Pprf? + Psscl + Psec? + PsecB + PAUX’
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TECTYBAHHS TA TPADIKU EPEKTUBHOCTI

3oroany edekTUBHICTL 6A30BOT MAATH BUMIPIOBANM 30 MOB-
HOTO HOABAHTAXEHHA HA OCHOBHWIK Buxig 15 B. [sa iHwi
uxogn 15 B i3 HasanTaxeHHam po 50 MA crabinisysanm 3a
Hanpyroto 3a gonomoroto LDO-crabinisatopis TLV76015DBZR.
Hani wono KK nnati ana sxoay 120 B amiHHoro crpymy Hase-
aeHo B Tabnuui 1, a rpadikn 3aransHOT edbekTMBHOCTI NoAAHO
Ha pucynky 6. Oani wopo KK nnatv ans sxogy 230 B sminHoro

Aani wopo KKA ans sxony 120 B smiHHOro crpymy
MotyxHicts | BuxigHa | Buxiguwmii | MoTtyxHicrb Brparn
no Bxofy | Hanpyra cTpym no suxony | KKA | noryxHocri
P BT Vourr B loyr A Poyrs BT Pyosss BT
0.843 15.0487 0.0445 0.6697 79.44 0.1733
4.3555 15.024 0.25 3.756 86.24 0.5995
8.6366 15.0336 0.498 7.4867 86.69 1.1499
13 15.0309 0.749 11.2581 86.6 1.7419
17.3 15.0361 1 15.0361 86.91 2.264
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BuxigHuit ctpym, A

Puc. 6. F'padik saranbHoi epeKTUBHOCTI NATH Npy BXigHIN

Hanpysi 120 B smiHHOro ctpymy
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Aawi wopo KKA ans exoay 230 B 3miHHOrO cTpymy
MotyxHicts | BuxigHa | BuxigHuii | MoryxHictb Brpatu
noexoay | Hanpyra cTpym no suxony | KKA | noryxHocri
Py BT Vour B loyr A Poyw BT Pyosss BT
0916 15.041 0.0451 0.6784 74.06 0.2376
4.4599 15.0265 0.25 3.7566 84.23 0.7033
8.6973 15.0237 0.498 7.4818 86.02 1.2155
13 15.0385 0.748 11.2488 [ 86.53 1.7512
17.3 15.0427 0.999 150276 | 86.87 2.2724
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BuxigHuit ctpym, A
Puc. 7. Fpadik 3aranbHoi epeKTUBHOCTI NnaTi npu BXigHii
Hanpy3si 230 B 3miHHOro cTpymy

CTpyMy HaBeaeHo B Tabnumui 2, a rpadiku 3aranbHoi ebekTus-
HOCTI MOAQHO HA PUCYHKY 7.

BUCHOBOK

CnochKy, nig 4aC PO3PAXYHKIB KOHCTPYKLii, 3 ornsgy Ha
BTPATH iHAYKTUMBHOCTI po3citosarHs 3.5 %, BTpaTth B8 ocepai i
06MmoTUi 5% i BTpATH NOTYXHOCTI 3mileHHs 1.5 %, mu npunycka-
nm, wo KK tpanchopmatopa craHosutime 90%. 3a pospa-
xyHkamm 6yno otpumano 5.15% stpat y ocepai it 06MoTKax Ha
noctinHomy cTpymi. Ha npaktuui B ocepai Ta ob6moTui 6yno ot-
pumaHo 6.5 % BTpaT, BKMIOYHO 3 BTPATAMM B OBMOTU 30 3MIHHMM
CTPYMOM, SIKi MM HE PO3PAXOBYBANM. TOX NOKNAAEHMI B OCHOBY

HO eTani NPOEKTYBAHHSA Mif YAC PO3PAXYHKY A TPAHCHOPMa-
TOPQ 3BOPOTHOXOAOBOrO NEPETBOPIOBAYA 3 TPbOMA BUXOLAMM
KKO = 90% — ue KOpekTHMit nigxia, AKMiA OB MNPUAHATHMA
pesynbtat. [1poTe BCe X Cnifg BPAXOBYBATM BTPATH 30 3MIHHUM
CTPYMOM i KOE®ILIEHT 3QMNOBHEHHS BIKHA KAPKACY.

9k 3ropyBanocs paHiwe, CTBOPEHHS TAKOTO TPAHCHOPMA-
TOpPA — iTEPATUBHMI NPOLEC, ane HABEAEHi B CTATTI PEKOMEH-
Lauii MAIOTb 3MEHLLUMTU KibKICTb iTepaLlii i 4ATU ONTUMAIbHE
piweHHs npubnusHo 30 ABA Mpoxoau. Ha cuctemHomy pis-
Hi US KOHCTPYKUi TPAHCHOPMATOPA Afsi 3BOPOTHOXOAOBOIO
AC/DC-nepeTsopioBaya 3 KinbkOMa BMXOAAMM TA MOTYXHICTIO
15 BT 3 ypaoxyBOHHAM BTPAT MEPEMMKAHHS TA BTPAT HA iHLUMX
KOMMOHEHTOX, HANPUWKNAA, HO BXIGHOMY BUMPAMASYI TA JOPIXKAX
IPYKOBAHOI nnatu, gana amory gocsartu saransHoro KK nonag
86%. MosHMI QHAONI3 HOBEAEHO B AOKYMEHTI KOMMaHii Texas
Instruments [8], nocTynHomy 3 [3], 3 HET X MOXHQ 3QBAHTAXMTH
i GainM AN MPOEKTYBAHHS, WO AOMOMOXE CTBOPIOBATH CBOI
BAPIAHTU BIOKA XMBAEHHS.
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OAVH KOMMNOHEHT, ABA 3ACTOCYBAHHS

Komnaris Worth Elektronik arorcysana kotywku ingyx-
tmsHocti WE-RFI tunoposmipis 0402 i 0603, ki MoxHa Buko-
PUCTOBYBATH K KOTYLLKM iHAYKTMBHOCTI ans BY-npuctpois abo
K PEPHTOBI KOTYLLIKM ANISI IPUBYLLEHHS 30BAA. [aKUM YHHOM BU-
POBHMK pearye Ha TeHAEHLIO [0 MIHIaTIOPU3ALI] T AONOBHIOE
Bxe HasasHi Tunopoamipu 0805 i 1008. KomnoHeHTy nigxoasts
AK QINbTPM HUKHIX 4ACTOT (A8 GinbTPAUIi BUCOKOYACTOTHOIO
LYMy), GinbTm RiHIY NEPEaaYi AAHUX, PO3B A3KM HAMPYIH XHB-
TIEHHS], HM3bKOYACTOTHI pagionpumctpoi Ta RFID.

Sk apotaHi deputm, koTywkm iHgyktmsHocti WE-RFI gocs-
rQKOTh BULLIOTO IMIEAQAHCY, HIX 3BMYQHHI pepuTH, HaBITb HQ Bu-
COKMX 4aCTOTAX I B LUMPLLIK CMy3i npomyckaHHs. Ha siamiHy Big
6QraToLIaPOBUX HEPHTIB, BOHU HE BEMOHCTDYIOTE SMILLEHHS MO
MOCTIFIHOMY CTPYMY. SIK BMCOKOYQCTOTHI KOTYLUKM [HAYKTMBHOCTI
BOHM 306€3Me4ytoTh BUCOKI 3Ha4eHHS iHaykusHocTi Bin 20 HIH
10 47 mklH. Borm xapakrepuzyiotecs Husbkim RDC |, BignosigHo,
BUCOKMM HOMIHaTbHIM cTpymom o 1.91 A npu AT=40 K. [ng uier
Y KOMIOHEHTIB AOCTYMHM KOHCTRYKTOPChKME HAGID, akmi Wi
rth Elektronik sasxamn 6e3koLuTOBHO MOMOBHIOE.

BE3 TEPMIYHOIO CTAPIHHS

Komnaris Worth Elektronik npescrasuna WE-LHCA (Low
Profile High Current Automotive Inductor) — ocobmmso nnackmsi
| TEPMOCTIVIKMK IHAYKTOP Y YOTHUPLOX PO3MIPAX 3 PI3HUMM 3HAYEH-
HAMM iHAYKTMBHOCTI.

Cunosi KOTyLLIKM [HAYKTUBHOCTI PO3PAXOBAHI HA PO3LUMPE-
HUWI TEMMepaTypHi Aiana3oH Big —55 no +155 °C i ckoHcTpysio-
BQHI TAKMM YUHOM, wob YHUKHYTHM TernnoBOI gerpaaauii. /H,quT0,0,
cepmmpikosarmii AEC-Q200, nigxoamTs Ans TOKMX 30CTOCYBAHS,
K CUIIbHOCTPYMOBI AXEePEsa XHMBIEHHS, CUCTEMM «CTQPT-CTOMY,
Moy Po3noginy enextpoeHeprii, 6opToBI 3aPSAHI MPMCTPOI,
IHPOPMALIFHO-PO3BAXATbHI CHCTEMM QGO CHCTEMM ONQUIEHHS,
BEHTMIALIT TQ KOHAMLIOHYBAHHS MOBITPSI.

Cimerictso kotywok iHgyktmeHocti WE-LHCA cknagaerscs
3 HactynHmx unoposmipis: 7030 (L = 0.47-22 mklH), 1040
(L =1-68 mklH), 1365 (L=1-47 mclr)i 1770 (L =4.7-82 mlH).
Lfi KOMAOHEHTH MQIOTb HM3LKOMPOQINbHY EKPAHOBAHY KOH-
CTPYKUIIO 3 PO3MORINEHMM MOBITPAHUM POMIXKOM y MOPOLLKY
3QU1i3HOroO CnaaBsy.
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ENeXmpoRuBnesns qoMaunbo20
MequyHo20 obnaguanyy

CriB Po6eprc (Steve Roberts)

MeauuHi npuctpoi, npusHayeHi gna pornsgy BAOMA, MOBUHHI BU-
TPUMYBATU GiNbLL )KOPCTKi T MEHLU KOHTPOJNbOBCGHI YMOBU eKCrty-
arayii, HbXK 06nagHAHHSE B MeAUYHUX YCTaHOBaX. Y cTaTTi posrnaga-
IOTbCS CTAHAAPTU 6Ee3NeKU eNIEKTPOHHOro o6nagHaHHs, cneuudiuHi
BMMOTU TA LWASIXM peani3auii 3a onomoroio roroBux mogynis.

BCTYN

CTOTMCTMKO CTBEPAXYE, LLO TPMBAMICTb
HALIOTO XWUTTA B CepefHbomMy 36ib-
LUMNIACS, O HOMKPALLi MOKA3HWKM CNOCTEpi-
ratoThCA B ANOHIT — OCTAHHI BOCAIAKEHHS
CTBEPAXYIOTb, LLO TPUBANICTb XMUTTS XIHOK
y Wi kpaini gocsrae 87 pokie. 3a ipoHieo
LOMNi OAHOYACHO 3 UMM MW BEAEMO MEHLL
3[0POBMIt CMNOCI6 XMTTA, 3i 3POCTAKHNMM
NMOKA3HUKAMM LLLOAO OXMPIHHA TA KinbKOCTI
XPOHIYHMX 30XBOPIOBAHL, TOKMX AK aiabeT
i XxBOPOOU CEpPLEBO-CYAUHHOT CUCTEMM.
Bracnigok uboro 36iJ‘IbLIJy€TbC$I KinbKicTb
Nofen MOXMNoro BiKy T4 TWUX, XTO MO-
Tpebye gornsay, kUM NoTPIGHA NOCTIMHA
MeOMYHa Tepanis, Wo CTBOPIOE AOAATKO-
BE& HOBOHTOXEHHS HO CUCTEMY OXOPOHM
3gopos’s. [lns nonerwexHs Takoro Ha-
BAHTCKEHHS | NOKPALLEHHS AKOCTi XMUTTS
3'aBMNacs TeHaeHuia npoBoaMTH Binbuie
MeIMYHUX Npouenyp BAOMA. Len nigxig
CTOB 3HAYHO ePEKTUBHILLIMM i3 PO3BUTKOM
HOBMX TEXHOJOTIN, WO MOJErwyioTh BUKO-
PUCTAHHSA CKNAAHOMO MOPTATUBHOTO 06-
NAAHAHHS, 30KPemMa 30 BONOMOTOIO Tene-
MEAMUMHU 3 OUCTOHUIMHUM €NeKTPOHHUM
BILCTEXEHHAM MEAMYHMX nokasHukis. Lle
BXE AOCUTL BENMKUI BisHec, a B ManbyT-
HboMmy, go 2028 poky, noro obcar 3a pis-
HUMM ouiHkamm nepesmimts S500 mapa.

MEAWNYHI NPUCTPOI
Ang porngaay BAOMA
EKCIJTYATYIOTbCS

B HEBE3MNMEYHOMY
CEPEAOBMLLI

| |oﬂqocﬂu.|e MM CrpuitMaemo poboTy
B MPOMWCIIOBOMY Ta npodeciiHOMy

MeoMyHOMy Cepenosuw, e no obnaa-
HOHHA 30CTOCOBYIOTHCA YiTKi CTAHAAPTH
woao 3a6pyaHeHs i 6eaneku, aK «KOPCTKI
ymosu ekcnnyatauiiv. [lig yac ekcnny-
aTtauii anapatypu BAOMA PO3POBHMKY
HeobxigHo nepenbaumTn 6esniv gopat-
KOBMX PAKTOPIB | OUIHUTH PU3MKM, sIKi MO-
XYTb BMAMHYTM HA POBOTY MEeaMuHOro
obnagHaHHa. KpiM o4eBmaHMx KONMBAHbL
TEMNEPATypK TA BONOTM, OBNAAHAHHSA
MOXE HEKOPEKTHO BMKOPWUCTOBYBATUCS
0cobamu, SKi HE MAIOTb HONEXHOT OCBITH,
a Takox nepebyBaTH B CEPEROBULLI, A €
LiTY TQ TBAPMHM. TAKOX MOXYTb BYTH Npu-
CyTHIMM 3anuwikn ixi, nobytosi 3a6pya-
HEHHsl, MPONUTA PIAMHA, LUEPCTb TBAPWUH
i MegMYHI Bigxoau. ﬂ,xepeno E€NeKTPOXMB-
NIEHHS MOXE MATH HESIKICHE 303EMNEHHS,
a B Mepexi NpuCyTHi NpoBamu i cTpUbKK
Hanpyrn. JJo Toro X, BUNPOMIHIOBAHI TO
HoBeAeHi 30BAAM Bif, iHLIOrO OBNALHAHHS
3[QTHI BNAMBATH HA pOBOTY, O KEPYBAHHSA
CY4OCHUM MEAMYHUM MPUCTPOEM MOXE
OyTH CKNAAHUM | HEOAHO3HAYHMM AN1A NiT-
HiX | XBOPUX NIOAEN.

[na BupileHHs UMX 30BAGHB Meamy-
He 06NaAHAHHA 4S8 AOMALLHBOTO AOMIAAY
NOBMHHO 3AA4O0BOJNIBHATU NMEBHUM CTAHAAP-
Tam 3 Gesneku, npoayktmeHocti Ta EMC.
OCHOBHWMM CTOHAQPTOM A8 MEAMYHOro
obnagHaHHa 3 6eanekn Ta NPOAYKTUBHOCTI
e OCTY EN 60601-1:2019 «Bupobu me-
amyHi enektpuuri. Yactuna 1. 3aransHi Bu-
MOM LWoAo 6e3nekn Ta OCHOBHMX POBOYMX
xapaktepuctuk. 3i 3miHolo Neo 1:2019»
(EN 60601-1:2006/A1:2013, IDT; IEC
60601-1:2005/A1:2012, IDT) i pomaTko-
it JCTY EN 60601-1-11:2019 «Bupo-
6u MeaunuHi enektpuudi. Yactuna 1-11.
3aranbHi BUMOTM Wwopo 6esnekn Ta oc-
HOBHMX pobounx xapaktepuctvk. dopat-

KOBMWi cTtaHgapT. Bumorn po meamuHoro
€NeKTPUYHOro O6J'IOJ:LHOHH$I TA MeguyHnX
ENeKTPUYHUX CUCTEM, MPUIHAYEHMX A9
HOOOHHS MEAMYHOI JOMOMOMU B JOMOLLHIX
ymosax» (EN 60601-1-11:2015/A1:2021,
IDT; IEC 60601-1-11:2015/A1:2020, IDT).
Cranpapt aatosanuin 2019 pokom i3 3mi-
Hoto Ne 1:2022.

MopisHsHO 3 npodeciitHum obnaa-
HaHHAM gopaTkosumm sumoramun OCTY
IEC EN 60601-1-11:2019 € poborta 8
pasi 3HuxeHHs Hanpyrm Ha 15%, a ans
cucTem xuTTesabesneyeHHs Ta peaHi-
mauii Ha 20% Bin HomiHany. [loBuHeH
By NnepeabayeHmit MEXQHI3M MiATPUMAH-
H Npaue3aaTHOCTI («,IJ,OCTOTHFI KinbKicTb
4acy») y pasi BTPATM €NEKTPOXMBAEHHS
TG OBOPIMHO curHanizauis HebesneuHol
cutyauii. Ha npaktmui ue o3Hadvae Hasie-
HICTb PE3EePBHOrO AKYMYNSTOPA 3 CHC-
TEMOIO KOHTPOMKO CTAHY TA CUMTHANI3AL-
€to. [Mpu xuBneHHi Big NOCTIMHOT HANPYMU
LOOATKOBI BMMOMM BM3HQYQKIOTb PobBOTY
npotarom 30 € 30 BIACYTHOCTI XMBNEHHS.

MOPTATUBHI MEAUYHI MPUCTPOI
anga porngaay BAOMA MAKOTb
BIAMNOBIAATU KJACY II

Binbm KOPCTKOIO BUMOTOIO BBOXKOETb-
ca HeobxigHicTb BignosigHocT knacy |l
NPY MEPEXEBOMY XMBNEHHI €3 HaABHOCTI
3a3emnenHs. Lle osHauyae HassHicTs no-
aBiNHOro isonauiriHoro 6ap’epa (puc. 1).
Crangapt Bce we ponyckae knac | ans
MEIMYHOro OBNAJHOHHS Ans fornaay sno-
MO, 3 METANEeBMM KOPMYCOM i 30XMCHUM
303eMNIeEHHAM, ane TiNbKM SK 4ACTUHY CTa-
LIOHOPHOI yCTaHOBKM. Y UbOMY BMMAAKY
LiloTb CyBOpi MPOBMACG LWOAO NEPEBIPKM
AKOCTi 303EMIEHHS TO AOAATKOBOrO MAp-
KYBAHHA HAOBYEHUM NEPCOHANOM.

Y nikapHi, SKWO OAHOYACHO uepes
30PAAHMI NPUCTPIN obnagHaHHA nig'en-
HYIOTb BO MALJEHTA i AO MEpexi, 303BM-
4ait noTpibeH NOoABIMHUI i30NAUIMHMA
6ap’ep 2XMOPP (Measures of Patient
Profection — «mipa 3axucTy nauieHTa»)

www.chipnews.com.ua
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IHLWe 06nagHaHHs

e

Mepexa

Kopnyc — nnactuk

LSS 3AXMCTY Bifl YPOXEHHS ENeKTPUYHUM
ctpymom. [na obnagHanHs knacy Il ue
LOCArAETLCA 36INbLUEHUMM BICTAHAMM MiX
CTPYMONPOBIAHUMMU ENEMEHTAMM i LLAIIXOM
cTpyMy BuTOKY Ta/abo cyuinsHowo a6o
Baratowaposoo izonauieo.  KinbkicHa
MipQ i3onauii 3anexXuTb Bif, HANPYrn mepe-
Xi, CTyneHs 3a6pyAHeHHs | HABITb BUCOTH
Hagn piBHem Mops. byab-sike nigkniodeHHs
LO MALJEHTA, HANPUKIAL 34 AOMOMOTOI0
LPOTOBOrO AATYMKA, MAE 30A0BOMbHATH
abo nepesepuwysatn kputepin BF (Body
Floating), Wwo BM3HAYAE MOKCHMOMbHMIA
LOMYCTUMUIA CTPYM BUTOKY.

Akwo mepnyHe obnafHAHHS, WO KOH-
TAKTYE 3 MALIEHTOM, TAKOX nip.'e,u,HyeTb-
Cs 0O iHWMX MPUCTPOIB, 303BUYAN Yepe3
USB- abo LAN-nopt ans siacrexeHHs Ta
pEeEeCTpaLii MOKA3HMKIB, TO LEN NOpT Tex
Ma€e 3040BOMbHATH KpuTepito 2XMOPP.
Lle spobneHo ans Toro, wob y pasi sig-
MOBM OBNAAHAHHS YHUKHYTU MPOTIKAHHSA
CTPYMy Yepes nauieHTa. 9k i B rocnitans-
HOMY OBNIAAHAHHI, ENEMEHTH 3 KPUTEPIAMM
BF matotb ByTr isonboBaHi Big Byab-skoro
MOXJIMBOTO 303EMIEHHS, O MOXe 6yTu
NPUCYTHIM, — HAMPWKNQL, Yepes eKpaHy-
BAHHA B KABenNi, MAKNOYEHOMY 40 IHLIOrO
OBNAAHAHHS.

KJIAC B 3 EMC AJ11 HABEAEHUX
| BUNMPOMIHIOBAHUX 3ABA/L
€ OBOB’'13KOBUM

npobnemy 3 HOBELEHUMM TA BUMNPOMI-
HIOBAHMMM 3GBOAOMM NPU AOMOLLHIN eKC-
nnyatauii, ACTY EN 60601-1-11:2019
sumarae signosigrocti CISPR 11 (ocran-
neoi sepcii 2015/AMD2:2019) knacy B.
Knac A, wo nepenbayae mMeHWw XOpCTkKi
BMMOTW, JONYCTUMMUIA LNS BUKOPUCTAHHS Y
nikapHsx. Kpim Lporo, CTiiikicTb fO 30BHiLL-
HbOTO BUCOKOUYACTOTHOTO BUMPOMIHIOBOH-
Hs Mae 6yTn nigemwero 3 3 go 10 B/m,
OCKINbKM Mifi 4HOC AOMALLUHBOT ekCnayaTau;ii
BinbLL IMOBIPHMIA BMNAME Bif IHWOTO enek-

ﬂ‘ﬂﬂ Toro, wWob pPo3B'A3aTM MOXIMBY
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MigKnoYeHHs
naujienTa

Puc. 1. Xapakrepucruka isonauii meguuHoro gxepena xueneHHs knacy Il

TpoHHOro obnaaHaxHa. [lo Toro x HoBuM
HOPMOTHB BU3HAYAE 36EepexXeHHs Npaues-
AaTHOCTI, 6Gesnekn Ta XapaKTEPUCTUK 30
BKO3OHMX PIBHIB 30BAA,.

Y OCTY EN 60601-1-11:2019 mictute-
ca 6e3niy HWKUX BMMOT, BKIIOYHO 3 per-
NOMEHTOMM, WO CTOCYIOTbCS HOBKOMMLL-
HbOTO CEPEfOBULLA, MEXAHIYHOI MILHOCTI
TQ AOCTYMHOCTi, MOXIUBOCTI MPOHUKHEHHS
BOAM TA TBEPAMX YACTMHOK, O obcny-
rOBYBAHHS, MOPKYBAHHS, AOKyMeHTaUil
ToWoO. 9Kk 3aBXaM, BUPOGHMK 0BNapHAHHS
NOBMHEH AETANBHO BUBYMTU BUMOTU CTOH-
AAPTiB, CTYMNiHb PU3WKY i BPOXyBATWU BCi
$AKTOPU HA eTani NPOEKTYBAHHS.

AC/DC-D)KEPEJIA )KUBJIEHHS
€ BAXXJINBUM ENNEMEHTOM
BE3MEKU

yos-ake sbynosaHe AC/DC-pxepeno

XWBREHHS, MPUPOAHO, CTAE OCHOBHMM
enemeHToMm enektpobesneku. Haivacri-
e NpuCTPOi Jornagy BAOMA € KOMMOK-
THUMM | NOPTATUBHUMM, TOMY MOMYNAPHI
moayneHi  AC/DC-gxepena XueneHHs
LS BCTOHOBMEHHS HA OPYKOBAHY MAATY.
LLnpokun cnexktp mogynis RECOM no-
TyxHictio 18, 30 i 40 Bt ceptudikosarmm
3a 2xMOPP (240 B AC), mae knac |l
6e3 30a3eMNEeHHs | NPUHAAMHI PENTUHT
BF 3a ctpymom ButOoky nauienTa. Bxig-
HWM [iaNA30H YCiX MOAYIIB MOYMHAETHCA
gin 90 B AC ans pobotn B mepexax
115 B AC 3 nagiHHam Hanpym Ha 20 %.

Puc. 2. 40-Br AC/DC-pxxepeno
xusneHHa RACM40-K

Hanpuknaa, RACM40-K (puc. 2) — ue
inkancynsosane AC/DC-gxepeno xus-
neHHs posmipamu scsoro 1.8x3.2x1.2”.
JianasoH pobounx Temnepatyp CTaHo-
euTb —40...+85 °C 3i 3HMxKEHHAM XapaKTe-
PUCTUK Y BIANA30HI BUCOKMX TEMNePATyp,
a BMXiGHY HOMPYry OBMPAIOTb i3 HU3KM
3HaueHs 5—48 B DC. lMopaa i3 meamuHoio
ceptudikauieio 2xXMOPP Ha sucoTtax no
5000 m, RACM40-K ceptudikosanmit 3a
cTaHaapTamn 6e3nekn B iHbOPMALIMHMX
TeXHONorisx, MynsTumeaia, nobyTi Ta npo-
MWCIOBOCTI, O TOKOX MOXE eKCryaTyBa-
s B cepenosuuli 3 kateropieto Il 3a ne-
PEHANPYramu.

[ns cTauioHapHMX CcMCTEM BOMALLHBO-
ro MEAMYHOTO AOMMamy AOCTYMHI Bepcii y
BIIKPUTOMY BMKOHQHHI QB0 3 KOXYXOM,
wo matoTb notyxHicte 60—1200 Bt i me-
InuHy cepTmdikauiio.

[ns i301b0BAHMX 30BHIWHIX iHTEP-
dencis MeamuHux AOMALIHIX NPUCTPOIB
4ACTO NOTPIOHI WMHU XMBEHHS, OPraHi-
30Uit0 FKMX HOMNPOCTILLE PeanisyBaTH 3a
nonomoroto DC/DC-koHsepTepis, siki Ta-
KOX BunyckaoTbes komnaniero RECOM y
pianazori 1-30 BT. Lli npucrpoi maoTs
isonauito 2xMOPP i wupokuit BubGIp Bxia-
HOT Ta BMXigHOT Hampyru. Hampwuknag,
cepis REM10, BukoHaHa B KOMNAKTHOMY
kopnyci DIP24, mae notyxsicte 10 Br,
WMPOKMIA BXigHWI gianasoH 4:1 i cTpym
BUTOKY MALIEHTA BCbOrO 2 MKA. Y pexumi
eHeprosbepexeHHs OnuioOHANbHMI BXif
BMMKHEHHS NePEBOAUTb KOHBEPTEP Y 3HU-
XEHEe CNoXnBaHHsA meHwe ak 12.5 mBr.

DC/DC-koHBepTepu, cepTtudikoBaH
30 2XMOPP, TaKox MOXYTb BUKOPUCTOBY-
Batmcs B kombBiHauii 3 notyxHummt AC/DC
ana 3a6e3neyeHHs i3onauii Mk KaHana-
MM BAraTONAPAMETPUYHOTO OBNAAHAHHS,
nia’€eqHaHOro 4O NaujeHTa, Wwob 3abesne-
YUTM BULLI XAPAKTEPUCTUKM MILHOCTI i3015-
Ui B0 3HUXEHHS CTPYMY BUTOKY.

BUCHOBOK

yanCTpOﬂX LOMOLLHBOTO  MEAMYHO-
ro mornaagy noTpibHi BOYynOBAHI He-
i30M1bOBAHI KOHBEPTEPWU ANS CTBOPEHHS
BHYTPILUHIX LWMH €NeKTPOXMBIEHH:. Xo4a
MEOMYHI CTOHAAPTM i HE CTOCYIOTbCA LMX
nepeTsopIOBAaYiB, NpW BATAPEHHOMY Xu-
BNEHHI Ans 3BMYAitHOro abo pesepBHOro
bYHKLIOHYBAHHS HEOBXIAHO MAKCMMI3yBQA-
T TEPMIH IXHBOT Cryx6u. Tomy Byab-akui
DC/DC-koHBepTep NOBUHEH MATH IKOMO-
ra euwmi KKI. BignosigHe pilweHHs Mox-
HO 3HOWTM B LUMPOKOMY CMEKTPi Hei3o-
nboBaHux koHsepTepis komnaHii RECOM,
PEeanizoBAHMUX Y Pi3HUX GOPM-PAKTOPAX,
LLO MQIOTb PI3Hi PiBHI MOTY>XHOCTI. CN

AXEPEAA XXUBAEHHS
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Mamemamuyxi anzopummu pasoM i3 cy4acHuMu
MEMG-mexnono2iaMu K Hagiline po3s’a3anng

IHepuianbHi gaTuMkmM Ta cucTeMM Ha iXHI 6asi € knoYoBuM ene-
MEHTOM nig 4ac po3B’A3aHHA 30404 KepyBAaHHS, crabinisauii, Ha-
Birauii Ta BiACTe)XEeHHS pPyXy MOBITPAHUX, HAO3EMHUX, MOPCbKUX i
nigsemHux o6’exrie. BeznnarpopmHa iHepuianbHa HasiragiiHa
cucTema, a6o cucrema opieHTauii, CKnapgaeTbcs 3 iHepLianbHOro Bu-
miproeanbHoro 6noky (IMU, Inertial Measurement Unit), wo Hapae
nepBUHHI AAHI NPO KyTOBY LWIBMAKICTb i NiHiHE NPUCKOPEHHS, Ta
6noky o6pobku iHpopmauii 3 gaTuukis, ae BifOyBaETLCA iHTErpYy-
BOHHS, NEPETBOPEHHS T 06PO6KA AAHUX 3 NOAANLLUOIO BUAAYEIO
iHdopmauii npo KyTu opieHTaLii, LLBUAKICTL YU MNOJIOXKEHHS, LLLO BU-
MAraroTbCa A No6ya0BU CUCTEMU KEPYBAHHS PYXOMMUM 06’ EKTOM.

03B'93QHHA  30Q3HAYEHMX  3ABAAHbL

YCKNAAHIOETbCH HEIAEANbHICTIO AATYM-
KiB i CMCTEeMM 3QranoMm, WO Npu3BOAUTH
L,0 BUHUKHEHHS MOMMITOK, SiKi MAIOTb Pi3HUM
XApaKTep, 30KPEMA MOMMUIIOK, CMIPUYMHE-
HUX 30BHILLHIMK BNAMBOMKM — BIBPALisMM
yepes ABUIYHW TA BMKOHOBYI MEXAHI3MU
abo uyepes B3AEMOMIID 3 HABKOMMULLIHIM
cepefoBULLEM, 3MIHOMKM TemnepaTtypw,
TPMBAIMMMU NMPUCKOPEHHIMMU TA MATHITHU-
M1 36YPEHHAMM.

OCTaHHI LOCATHEHHS B ranysi TEXHONOo-
rii MikpoenekTpomexaHidHux cuctem (Micro-
Electromechanical Systems, MEMS) aatots
amory pospobutu Hepopori (<$1-100
3a sicy) i komnakTHi (Bin <0.02-0.2 cmd)
akcenepomeTpu Ta ripockonu. [lomurkm,
NPUTAMOHHI UMM  KOMMOHEHTAM, iCTOT-
HO YCKNOAHIOIOTbL no6yn,osy HOBIrALiMHMX
anctem 3 BukopucTaHHsm IMU Tinbkm Ha
ocHosi MEMS-pgaTtumkis gna 3rogaHmx 3o-
ctocyBaHb., [na 36inbluieHHs TOYHOCTI Ta
HOQIMHOCTI OLIHKM BiACTEXEHHS HOA3BMYAMN-
HO BaxnmBO, Wob curdamn IMU Ha ocHosi
MEMS kombinysanucs 3 Bumipamu Big no-
MOMIKHMX AATYMKIB, TAKMX K MATHITOMETP,
BAPOMETPHYHMIT BUCOTOMIP | rmobanbHa
CynMyTHWMKOBA HaBirauiiHa cuctema (Global
Navigation Satellite System, GNSS), a Ta-
KOX 3 MOLENAMM PYXY, CNeundidHrmmu ans
KOHKPETHUX pyxomux 06’ekTis. KomnaHis
Xsens, wo mae 6aratopiuHuit BOCBin pos-

POBEHHS ANrOPUTMIB, CTBOPMIA ANIFOPUTM
3nuTTs gatumkis Xsens estimation engine
(XEE), akur nae 3mory BUKOPMCTOBYBATH Ne-
PEBArn Pi3HUX JOMOMDKHMX BMMIPIB AATHM-
KiB i OMTMMQNBHO MOEAHYBATH iX AnNg OTpu-
MOHHS HOOIMHMX OLLIHOK BiACTEXEHHS.
[HepuianbHi Mogyni Xsens MatOTb HO3-
By MTi T 3080BOMBHSIOTL BMMOTH, LLO
LIOTb Y PI3HMX Trany3ax 3ACTOCYBAHHS.
Ha pucyrky 1 306paxeHo niHiiky Moay-

Puc. 1. Niniiika mopynis MTi

nis MTi, a 8 Tabnmui 1 nopaHo nepenik
Mofenen y KOXHiM i3 niHIMoK i3 3a3HaO-
yeHHam dyHkuioHany. OcHosolo mogy-
N9 € IHEepUiansHUIA BUMIPIOBANbHMI 610K
IMU Ha ocHosi MEMS-patunkis, o6’en-
HOHWM i3 TPIQAOKO MATHITOMETPIB Yy Nerko-
my (11 r ana OEM-gepcii) miniaTiopHomy
(<15 cm?) kopnyci 3 eHeprocnoXMBaHHAM
480—650 MBT (ana MTi 100-i cepii). Kon-
CTPYKLIA MOAYNS | AATYMKIB Yy MOELHOHHI
3 anroputmamu obpobneHHs curHanis
3abesneuye CTiMKiCTb Bo Bibpauii y aia-
nasoni wonaimerwe ao 400 Ty (ana MTi
100-i cepii), a TaKOX BMAGBAHHA AAHMX
i3 BMcokowo uyactotoo (2 klu) i HU3bKOK
30TPUMKOIO NEPEAABAHHA AAHMX (<2 MC).
Cepito npoayktie MTi pospobneHo 3 ypa-
XYBAHHAM BUMOT, LWLO OUKTYIOTbCA HOABHU-
MW 30CTOCYBAHHSIMM.

Y pamkax koxHoi cepii MTi komnaHist
Xsens MponoHye Kinbka BAPIAHTIB MPOAYK-
uii. KoxeH BapiaHT Hapae pisHi dyHKuio-
HanbHi MoxnmeocTi. Ha pucyrky 2 1a 8
Tabnmui 1 noscHeHo knacuikauito Moay-
nis MTi 3a dyHkuioHanom.

Mepenik moaeneit y KoXHii 3 niHiiiok mopaynie MTi i3 3asHaueHHISm pyHKUioHany

Mopenb MTi 1-series MTi 600-series MTi 10-series | MTi 100-series
MU MTi1IMU MTi-610 MU MTFI0IMU | MTi-100 IMU
VRU MT-2 VRU MT-620 VRU MT20VRU |  MTi-200 VRU
AHRS MTi-3 AHRS T A MTi30 AHRS |  MTi-300 AHRS
GNSS/INS | MTi-7 GNSS/INS M”QIT'(S‘;{)OGGGN,ES%'/T@S - MTF-G-710 GNSS/
B MT-680 RTK GNSS/INS - B
GNSS/INS (RTK) MTi-680G RTK GNSS/INS
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- - S G OcHOBHI XapakTepucTuky TouHoCcTi moaynie MTi
- Calibrated Xsens Xsens X/sens Moayns Kpen/Tanrax Kype | Anroputmu| Koopaunaru
Sensor Sensor Sensor Sensor crar. | aunam. 06po6km | Ta wenakicte
- Data Fusion Fusion Fusion MTi 1-series (1-a cepis)
( Kpen ) (_Kpen ) ( Kpen ) MTi-1 IMU _ _ _ _ _
( Marwirower ) (Jawrax ) ((Tawrax ) (_Tanrax ) MTi-2 VRU 05| 08 |AHS| x«F -
(Huwnoperns) | & ) ) MTi-3 AHRS 05| 08 [ 2 XKF -
MTi-7 GNSS/INS 0.5° 0.5° 1.5° XKF 1 m;0.05m/c
- MTi600-series (600-a cepis)
MTi-620 VRU 02° | 025° |AHS| XKF -
MTi-630 AHRS 0.2° | 0.25° 1° XKF -
Puc. 2. MosicHenns knacudikauii mogynis MTi MTi-630R AHRS 0.2° | 0.25° 1° XKF -
MTi-670 GNSS/INS 0.2° | 0.25° | 0.8° XKF 1 m;0.05m/c
brnok uytnmeux enementie IMU € iHepuiiiHum BUMipIOBANb- MTi-670G GNSS/INS | 0.2° | 0.25° | 0.8° XKF 1 m; 0.05m/c
HUM BRIOKOM, KM BUAGE kaniBpoeaHy iHpopmauiio npo niHiiHi | MTi-680 RTK-GNSS/INS | 0.2° | 0.25° | 0.5° XKF 1 cm; 0.05m/c
NPUCKOPEHHS, KYTOBI LUBMAKOCTI NOBOPOTY, AAHI Npo BenuumHy | MTi-680G RTK-GNSS/INS | 0.2° | 0.25° | 0.5° XKF 1 om; 0.05 m/c
MQFHITHOTO NOAA 30 TPLOMA OCAMM TA BAPOMETPHUHMIT TUCK (Ans MTi 10-series (10-a cepis)
neskux sapianTis mogynis). IMU He Haaae dyHKUjIO 3AMTTA AAHMX MTi-30 AHRS [o2o] o5 [ 1] xxk | -
Bifl MATYMKIB AN OTPUMAHHS OLIIHOK 30 KyTAMM OpieHTauji, ane MTi 100-series (100-a cepis)
MQE MOXNUBICTb BUBEAGHHS AAHMX Y BUMAAI NPUPOCTIB 30 KYyTAMM MTi-100 IMU - - - - -

Aq i NpUPOCTIB 30 LWBUAKICTIO Av. MTi-200 VRU 02°| 03° |AHS XEE -
liporopusont (Vertical Reference Unit, VRU) nae amory MTi-300 AHRS 020 08 | I° XEE -
30CTOCOBYBATH GNTOPUTMM, SiKi BUKOPUCTOBYIOTL Hanpsmok Bek- | MI-G-7I0GNSS/INS | 02° | 03° | 0.8° XEE 1m; 0.05 m/c

TOPA MPUCKOPEHHS BINLHOTO NAAIHHS SIK AKEPENno AOAATKOBOT Mpumirka. AHS — Active Heading Stabilization (akTnsHa crabinisauis kypcy).

iHpopMaLT AN PO3PAXYHKY | KOPEKUii KyTiB KPeHy i TaHraxy.
Mo cyTi, BiH HaRAE Ti cami AaHi, Wo i kypcosepTukans (Affitude
and Heading Reference System, AHRS), sa BuHatkom kyTa
HuwnoperHs. OuiHKA KyTA HULWNOPEHHS B NPOrOPM30HTI HE MAE
NPWEB'A3KM B0 Hanpamky Ha [iBHiY, WO 03HAYAE, WO KyT 0Bumc-
nioetbes 6e3 Byab-akoro reorpadiyHOro/MarHiTHOro NPUB sa3y-
BOHHS TO KOPUIYBOHHS, O NWLLE 3ABASKM IHTETPYBAHHIO MOKA3iB

i3 MpPOCKOMIB i3 MOXNMBICTIO BUKOPUCTAHHS YHKUIT OKTUBHOT
cTabinizauii 30 Kypcom ansa 3meHuleHHs oro apeidy. Ons VRU
LOCTYMHMM BeCb dyHkuioHan IMU.

30 dyHKLIOHAMOM KYpCOBEPTUKAMbL CXOXA 3 MPOropU30oH-
TOM | BMOOE KYTU KPEHY, TAHFAXY | HULIMOPEHHS 3 MPWB A3KOI0
10 Hanpsmky Ha [iBHiY 30BASKM BUKOPUCTAHHIO MATHITOMETPIB.

Macogi Ta reomeTpuyHi xapakrepuctuku mogynis MTi

MTi 1-series MTi 600-series MTi 10/100-series MTi-G-710
M i kop- MTi-6xxR, MTi-6xxG, . .
Bes kopnycy, OEM nGﬁ;l;lf%sE;:AKOp KOpI‘IyICOT;;HMﬁ KOpI‘I)I/Cg:GHMﬁ Kopnycosahuit OEM Kopnycosahmit
- Z =
12.1%12.1%2.55 mm 31 5%28% 13 M 56.5%x40.9%24.75 mm, | 56.5%x40.9x36.75 mm, | 57x42x23.5 Mm, | 37x33x12 mm, |57 x42x23.5 mm,
751 98 r 52r 11r 55r
iz nai 16-KOHTaKTHMIA 12-KOHTAKTHMIA 12-KOHTAKTHMA PO3'em, | 9-KOHTAKTHMIA 16-KOHTOKTHMA | 9-KOHTAKTHMIA
P TelZLsy po3’em po3’em 4-KOHTOKTHMI PO3’eM po3’em po3’em po3’em

Hanaropxysanbhuii Ha6ip

Hanaropxysanbhmii Ha6ip

Hanaromxysanbhuii Ha6ip

‘.(/”

Crnag*: mogyns MTi Ha HanaromkyBanbHik
nnarti, npuitmay i antera, USB-kabens, M3

Cknag™*: mogyns MTi, HanarogxysanbHa nnata,
npuitmay i aHTera, kabens 3 USB-nepexiarmkom, wneid, M3

Cknag*: mogyns MTi, antena,
USB-ka6ens CA-USB-MTI, M3

Mpumitka. *Cknag HonaropxysansHOro HAGOPY BUSHAYAETHCA TMMOM MOAYNA.
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TexHiuHi xapakTepucTky ripockonis i akcenepomeTpis, WO BXOAATb A0 cknaay moaynies MTi
MTi 1-series MTi600-series MTi 10-series MTi 100-series
XapakTepucTuku " " " "
Tipockonu |Akcenepometpu | Fipockonu | Akcenepometpm | Fipockonu | Akcenepometpum | Fipockonu |Akcenepometpu
[JlionasoH sumiptoBaHs™ 2000°/c 160 m/c2 2000°/c 100 m/c2 450°/c 200 m/c? 450°/c 200 m/c?
3MmilLeHHs Hyns = = = = 0.2°/c 0.05 m/c? 0.2°/c 0.05 m/c2
CrabinbHicTb Hyna B 3anycKy 10°/y 30 mxg 8°/y 10 mkg 18°/y 15 mkg 10°/y4 15 mkg
Cwmyra nponyckans (3 ab) 230 Ty 230 Tu 520 Ty 500 Iy, 415 Ty, 375Tu 415 Ty, 375Tu
TyCTUHQ LMy 0.003°/c/NMy|  70mkg/NMu  |0.007 °/c/NTu|  60mkg/NTy | 0.03°/c/NTu|  60mkg/ATu  |0.01°/c/ATu| 60 meg/NMuy
gjgfggyz'g HgHﬂM) 0.001°/c/g - 0.001°/c/g - 0.006°/c/g - 0.003°/c/g -
HeoproroxansHicts 0.05° 0.05° 0.05° 0.05° 0.05° 0.05° 0.05° 0.05°
Egﬂ'(;myﬂ)" e 0.1% 05% 0.1% 0.1% 0.03% 0.1% 0.01% 0.1%
Mpumitka. *Moxnusi HeCTaHAAPTHI AIANA30HK, 30 3ANUTOM.
TexHiuHi XapaKTEPUCTUKM MArHITOMETPIB | 6apomeTpie, o BXxoasaTb A0 cknapy moaynie MTi
MTi 1-series MTi600-series MTi 10-series MTi 100-series
XapaKkrepucTuku - . - "

Marnitometp | Marnitometp Bapomertp Marunitometp Marnitometp Bapomertp
[lianasoH suMipioBaHb +8lc +8 ¢ 300-1100 rMa +8lc +8lc 300-1100 rMa
Lym (3.x.3.) 0.5mlc 1 mlc 1.2 MNa 0.5mlc 0.5mlc 3.6Ma
HeninilinicTs (8in norHoro aianasony) 0.2% 0.2% = 0.2% 0.2% =
PospinbHa 3paTHicTs 0.25 mlc 0.25 ml'c 5Ma 0.25 Mlc 0.25 ml'c 8 cm (Ha pisHi mops, +15 °C)

Ona AHRS poctynuuint Bech dyHkuioHan
VRU Ta IMU.

|HepuianbHa  HOBirQUiMHO  cucTema
KOMMNEKCOBAHA 3 iHGOPMALIEO Big CymyT-
HMkoBOI HasirauiiHoi cuctemn (GNSS/INS),
30KpemMa 3 MNIATPUMKOIO KIHEMATUKK B pe-
ansHomy yaci (Real Time Kinematic, RTK)
ONS OTPUMAHHS COHTMMETPOBOI TOYHOCTI
BM3HAYEHHS KOOPAMHAT. Taki BAPIQHTH MO-
Aynie MatoTb BAPOMETP | NPMItMAY CUrHAnNIB
GNSS i nonpasok 3 6a30BMx CTAHLIA A5t
36inbLUEHHS TOYHOCTI METOLOM KIHEMATMKM
8 peansHomy uaci (RTK). Bown supatots
IHPOPMALIIO MPO KYyTW KPEHY, TAHTAXY i
HULLNOPEHHS 3 NPMB'A3KOI0 [0 HAMPAMKY
Ha [MisHiv, a Takox iHPopmawio Npo ni-
HiliHe MonoxeHHs 06’ekTa i Moro niHiAHy
weMakicTs. L MoZyni HaZATb BOCTYN A0
dyrkuionany IMU, VRU ta AHRS.

KoxHa i3 cepiit mogynis MTi sigpis-
HAETbCA OAHA Bif, OAHOI TAKMMM XAPAKTe-
PUCTUKAMM, IK TOYHICTb HAAAHOI iHPOP-
MaUii NPO KYTK OPIEHTALT TG KOOPAUHATH,

TexHiuHi xapakrepucruku GNSS-npuiimauis, 1o BxoaaTs Ao cknaay moaynis MTi

Mpuitmau GNSS

MTi-G-710 GNSS

MTi-680(G) RTK-GNSS/INS
MTi-670(G) GNSS/INS

Tun npuitmaya

72 channel, GPS/QZSS L1 C/A,
GLONASS L10F, BeiDou B1, SBAS L1
C/A : WAAS, EGNOS, MSAS

184 channel GPS L1C/A L2C,
GLO L10OF L20F, GALE1B/C Ebb,
BDS B11B2I, QZSS L1C/A 12C

Jarym WGS84 WGS84
Yacrota oHoBREHHS 4Ty 4Ty
[Mox1bKa BU3HQYEHHS KOOPANHAT Autonomous: 2.5 m CEP PVT: 1.5 m CEP
Yy TOPU3OHTI SBAS: 2 CEP RTK: 1 cm CEP
Moxunbka 3a weuakicTio 0.05m/c 0.05m/c
Yac rotosHOCT (xonoaHwit ctapt) 26 ¢ 24 c

rabapUTamMM, BAPIQHTOM BMKOHQHHS, HQ-
BOPOM LOCTYMHUX IHTEPDERCIB TA IHLIK-
MM eKCIYOTAUIMHUMKM  NAPAMETPAMMU.
Y T1abmuui 2 HaseaeHo AaHI 30 BCIMA
BAPIOHTAOMM iHEPLIANbHUX MOAYNIB 3 OC-
HOBHWMW XAPAKTEPUCTUKAMM TOUHOCTI, Y
Tabnmui 3 HOoBEseHO MACOBI Ta reome-
TpuuHi xapaktepuctuku mopynis MTi, y
Tabnmusx 4—6 3eeneHo AaHi NPO xapakTe-
PUCTUKM ripockonis, akcenepomeTpis, 6a-
POMETPIB, MATHITOMETPIB, fKi BXOAATb O

cKNagy Mofynie, @ TAKOX XAPAKTEPUCTUKM
GNSS-npuimatis, y Tabnuui 7 HoseaeHo
EeKCNNyaTauiiMHi XapaKTEPUCTUKM MOLYIB.

Mogyni cepii MTi 1-series — ue Hai-
menwi (12.1 x 12.1 mm), Harnerwi (<1 1) i
HOMEKOHOMIYHILWI BAPIAHTH Moaynie Xsens
y dopm-bakTopi A1t NTOBEPXHEBOTO MOH-
Taxy (Surface Mounted Device, SMD),
cymicHi 3i ctangaptom JEDEC PLCC-28,
AKi BUMYCKAKOTLCS BENNKUMM NAPTIAMM 4115
Pi3HUX 3QCTOCYBAHb.

Excnnyarauiitii xapakrepuctuku moaynis MTi

XapakTepucTuku MTi 1-series | MTi600-series | MTi600-series (6xxR/G) MTi 10-series MTi 100-series
Hanpyra xueneHHs 2.19-3.68 45-24B 4.5-24B 4.5-34B a603.3B 4.5-34 B 060 3.3B
CnoxusaHa NOTyXHiCTb <]3203"EBT <1 Br (tvn.) <1 Br (tvn.) 550 mBr (tn., npv (3a) 5 B) 660 MBT (vn., npv (3a) 5 B)
Knac saxucry IP IPOO IP51 IP68 IP67 (gns kopnycosanoi sepcii) | P67 (ans kopnycosaHoi Bepcii)
[JlionasoH po6ounx Temnepatyp [ —40..4+85 °C -40..+85°C —40..+85°C -40..+85°C -40..+85°C
Bi6pauis Ta yaapw - = = = MIL-STD-202-201A/204C/214A
Marepian kopnycy HEeMaE PC-ABS QHOLOBAHMIA QMIOMIHI QHOLOBAHMIA QMIOMIHIN QHOZLOBAHMI QMIOMIHI
Yacrora BuaaBaHHs iHpopmauii 10800 Iy 1 klu, 400 Iy SDI 2 «lu, 400 Iy SDI 1o 2« no 2kl
3ani3HIOBAHHS = = = <2mc <2mc
IHTepdericn [2C/SPI/UART | CAN/RS232/UART CAN/RS232 RS232/RS422/RS485/UART/USB | RS232/RS422/RS485/UART/USB
Onuji cuHxpoHizauii Syncln, PPS Synéllg’cﬁysr;f](c)m’ Syné‘g,ciys%?uf, Syncln, SyncOut, Clock sync Syncln, SyncOut, Clock sync
Mporoxons Xous, NMEAIn [ XBUs/ ASCRINMEA) | g, ASCII (NMEA], CAN' | XBus ao ASCIT NMEA) XBus a6o ASCII (NMEA)
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Moayni cepii MTi 600-series 3 kna-
com nunosonorosaxucty IP51 cnpoek-
TOBQHI K €KOHOMIYHUI | NPOCTUI B iHTe-
rpauii OEM-komnoneHT 3 manoio macoo
i rabaputamu. Mogyns MOXHO BCTAHOB-
nosaTth asoma cnocobamm: abo poropm
Horamu 6eanocepenHbo [0 BiANOBIAHOrO
pPO3’e€My HA APYKOBQHIK nnaTi, a6o BcTa-
HOBUTK OKPEMO, MPUELHABLUM LWINENPOM
0O BiONOBIAHOrO PO3'€My HA APYKOBO-
i nnati. Bapiontu mopynis MTI-630R,
MTI-670G i MTI-680G 3 knacom nuno-
sonorosaxucty IP68 matots MiuHui anio-
MiHiesnit kopnyc, a mogeni MTI-670G i
MTI-680G ocHaweHi BbynosaHum npw-
imavem GNSS. Llle ogna ocobnusicTb
gciei cepii MTi 600-series — HassHiCTb
intepdency CAN.

Mogyni cepii MTi 10-series € Bapian-
TOM iHEPLIANBHOIO MOAYNA 34 LOCTYMHOK
uiHot. Bin ocHalweHuit MiuHUM Kopriycom
3 GHOAOBAHOTO QIOMIHIIO | MILHUMK TO
HagiiHumm pos’emamu Push-Pull. Cepito
MTi-10 nerko BnisHaTM 30 QNIOMIHIEBOIO
CPIBNSCTOI0 OCHOBOIO.

Mogayni cepii MTI 100-series — Tono-
Bui BapiaHT mopynis MTi — BuKOHAOHI B
MILHMX QIIIOMIHIEBMX KOPMYCAX, TOYHICTb
SKMX MepeBepLlyE 3BWYAMHI MOAYNi HaA
6a3i MEMS-gaTumkie 3aspsku Bukopwmc-
TAHHIO BMCOKOTOYHMX TIPOCKONIB i YHi-
KQNLHOTO OMTUMI3AUIMHOrO ¢inbTpa, uui
MOXIMBOCTI BUXOAATb 30 PAMKM CTAH-
LOPTHMX PO3LWMPEHUX peanisauin dinb-
tTpa KanmaHa. Kpim Toro, nposoaunTtscs
Binbll TOYHE 3ABOACHKE KANIGPYBAHHS,
3 BMCOKOI BIiLTBOPIOBAHICTIO i HOMiMHI-
ctio. MTi 100-i cepii MoxHa BRisHATH 3Q
TEMHO-CipOI0 a60 4YOPHOIO OCHOBOIO |
HEBENMKMMU OTBOPAMM ans BapomeTpa
Ha 6iyHin ctoponi kopnycy. MTi-G-710
OCHALLEHWI J0AATKOBMM po3’eMom SMA
ona nigknoyerHs antern GNSS.

Yci cepii mogynis MTi noctavaioTscs 3
HQNArOAXYBANbHUM MPOTrPAMHUM 306e3-
neuveHHsm MT Software Suite, wo mictuTts
cneuiansHo Po3pobneHmit i NpoCTuit y 3a-
CTOCYBAHHI rPAiYHUIA KOPUCTYBANBHULL-
KWt iHTepdenc, a TAKOX APAMBEPU Ans
Pi3HMX OMNEepaLifHUX CUCTEM i AOE 3MOTYy
WBMAKO PO3NoYaTv poboTy 3 MOAyNeMm.
Kpim uboro, M3 npononye 6e3niy iHwMx
KOPUCHUX IHCTPYMEHTIB, MPUKIQAM BUXia-
HOrO KOAY i AOKYMEHTAL,O.

Ha saBepluerHs onucy mogynie Xsens
XoTinocs 6 TPOXM [eTanbHile TOPKHY-
T™MCS cdep 3ACTOCYBAHHA UMX MPUCTPOIB
(prc. 3—6), ockinbku ixHst KinbKiCTb 3pocTace
3 KOXHUM POKOM. 30pa3 MpOBOAWTHCA
6arato gocnigpkeHs i po3pobok y che-
pi OBTOHOMHWMX HO3EMHWX TPAHCMOPT-
HUX 3aCO6IB | CUCTEM AOMOMOMM BOAIEBI.
[lo Toro  cnucok 3aCTOCYBAHb BEMUKMIM:
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Puc. 3. BapiaHT 3actocyBaHHs moaynie Xsens y 6e3ninorHii
CinbCbKOrocnoAapcbKin TexHiLi

Puc. 4. BapiaHT 3acrocyBaHHs moayniB Xsens y 6e3ninoTHux
niTanbHMX anaparax

NOYUHAIOYM Bif, OBTOHOMHMX BOHTOXKIBOK | NErkoBux aBTOMObINiB
i noisais O MOBINbHKMX POBOTIB | ABTOMATU3OBAHMX CUCTEM LIS
3D-3nimarHa. Ocobnmso cnig, BUGINUTU PILUEHHS ANs CKIAACLKMX
NMPUMILLEHb | NMOTICTUKM, B SIKMX Yy39TO KYPC HA MAKCUMOIBHY
asTomaTuzauilo i nepexia ao «lHaycrpii 4.0», ne BincTexeHHs
PYXy Bilirpae BOXMBY POMb. YXe 30pa3 TyT BMKOPUCTOBYETb-
¢ poBOTOTEXHIKA, OBTOHOMHI TPAHCNOPTHI 30CO6U, CEHCOPHI
Texronorii Ta «lHtepreT peden» (loT). Mpuctpoi, nponoHosaHi
KOMMaHi€o Xsens, MOXyTb ByTH BUKOPUCTAHI B Byab-aKii i3 umx
ranysem, OCKiNbkM 3040BOMLHSAIOTL YCIM CMEUMdiYHUM BUMOTaM
Mif 4aC PO3B A3AHHS 30BAAHL OPIEHTALT TG HaBIrauii ans 06’ ekTis
Mo3a | BCEPEAMHI MPUMILLLEHHS, O TOKOX Nif 3emneto. Hanpwuknag,
riporopusoHT (VRU) 3abesneuye BuBeseHHs AAHMX 3a KPEHOM,
TAHTAXEM | Kypcom 6e3 npue’askM [0 MArHiTHOro nons 3emni,
WO POBUTL MOrO OMTUMAMBHUM PILLEHHSIM ANSt BUKOPUCTAHHS B
YMOBQX i3 BUCOKMMM MATHITHUMM 30YPEHHSAMM B 3AKPUTUX MPUMI-
WeHHsX i nigsemHmx cknagax. A6o, Hanpwmknag, moayni MTi 600-i
cepii, wo niatpumyitoTs iHTepdenc CAN, a Takox ocHaueHi npu-
mauem GNSS, wo pobuTs ix HE3AMIHHMMM A1 BUKOPUCTAHHSA B
OBTOMOBINBHUX CUCTEMAX.

Knacuunmmm BapiaHTOMM € aBiauiiHi TO MOPCHKI 3ACTOCY-
BaHHS. ABiQUiMHI 30CTOCYBAHHS BKIIOYAKOTE CUCTEMM KEPYBAHHS
6e3niNOTHUMU APOHAMM, HANPUKNA, ANA OBCTEXEHH TEPUTOPIT
abo nepemilleHHs BAHTAXIB, O TAKOX cucTemu crabinisauil
KaMep, 30KPemMa Ans KiHOIHAYCTPIl. Y MOPCbKMX 30CTOCYBAHHSX
B6A30BUMM € 30BAAHHS, NOB'A3AHI 3 KEPYBAHHAM PYXOM MOPCbKMX
cyneH i BesninoTHMX APOHIB, NPMYOMY HA TEpPMTOpPIl NOPTiE ue
CTaEe 0CcobnMBO CKIQAHMM 3ABACHHAM Yepes3 HeobXxigHiCTb Bpa-
XOBYBOTWU BEMMKY KiMbKiCTb PI3HUX YMHHMKIB, BKIIOYHO 3 CWUAbHO
MIHNMBUM PYXOM BOAM Ta moBiTps. [lepenik 3a0BaaHbL ana Mop-

Puc. 5. BapiaHT 3acrocyBaHHs mogyniB Xsens y MOpCbKii
Temaruui

Puc. 6. BapiaHT 3acrocyBaHHs moaynie Xsens ans nigBogHux

anaparis

CbKMX 30CTOCYBQHb, A€ NOTPIBHO OTPUMYBATU AAHI NPO KyTH Opi-
€HTaUT | KOOPAMHATH 06 EKTA, LOCUTL BENUKMIA | HE OBMEXYETHCA
303HAYEHMMMU NPUKNAAAMU: CIOAN MOXHQA BIGHECTU | KEPYBOHHS
QBTOHOMHMMM MiABOAHUMM QMAPATAMM, | PO3B'S3CHHS 3040Yi
NiATPMMAHHS NONOXEHH: CyAHA B YMOBOX Teuii, i 3aaady crabini-
30Uii KYTOBOrO NOMOXEHHS NNATPOPMM Ans kamep abo QHTEH, i
BM3HAYEHHS HAMNPSMY Tedii HO NOBEPXHi Ta HA MnbuHI, | KapTo-
rPAdYBAHHS MOPCLKOTO AHA 3 BUCOKMM CTyMeHem aeTanisauii, i
CUCTEMM CMOCTEPEXEHHS B MOPTY i Ha cyaHax. [Ing Bcix 3asHayve-
HWX 30BAAHb HOAIMHICTb | TOYHICTb MOIOTb NMEPLUOPSAHE 3HAYEH-
H$1, ane KpimM LUbOoro, ik MPABKUAO, ICHYIOTb BUMOTU LLLOJO HM3bKOTO
E€HEProCnoXMBAHHS, BUCOKOLUBUAKICHOrO ONPALIOBAHHS | BUAAYI
iHpopmauii, manoi macu Ta rabapwutis. Hapiine anapatHe i
nporpamue 3abesnederHHs moaynis MTi nopaa 3 dinbTpamu, wo
306e3ne4yioTh 30XMCT Bifi MArHITHUX CNOTBOPEHD, i WUMPOKMIA BU-
6ip BapiQHTIB MOAYIIB 30 €KCMYATAUIMHUMK XAPAKTEPUCTUKAMM
pPobuTh pilleHHs Big Xsens Ginbll HiX NPUMOATHUMM ANA 3Q3HQA-
YeHMX 30CTOCYBAHb. Ha BOAATOK HO 3raAQHMX 30CTOCYBAHb, e
MOXYTb E€KCMyaTyBATUCS iHEepUianbHi Mogyni komnawii Xsens,
crig 3rapaT Taki chepw, sK CinbCbke i NiCOBE roCnopapcTBO,
QaBTOMOGINbHI BUNPOBYBAHHS, BEAEHHA | BMAODYTOK KOPWMCHMX
KOMANUH, undpOBE KAPTOrPApYBAHHS | reOAesis.

3asaskm 6aratomy dyHKuioHany pisHMx cepin mopynis MTi,
IXHIM XQPOKTEPUCTUKAM TOYHOCTI TA EeKCMyaTAUiMHUM XapakK-
TEPUCTUKAM, PILLEHHS KOMMAHIT Xsens nepekpuBaioTh BEMKY
KiNbKiCTb BUMOT Y Tl UM iHLWIM ranysi 3aCTOCyBAHHS. A HOSBHICTb
3PYYHOrO MPOrPAMHOTO 306€3nedeHHs Ta KBANIpIKOBAHA TEXHIY-
HO NIATPUMKA AAKOTb 3MOTY IHXEHEPAM-PO3POBHUKAM OTPUMATH
HOAIMHE PileHHs 3 MIHIMANbHUMKW BUTPATAMM HOCY TA pecypcis
Ha iHTerpauito mopynie MTi B cuctemy, wo pospobnsersca. (N
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LLBMAKNIA BHYTPILIHIN MOHTaX 63 MeXaHi4HO! LLinpokuin acopTUMEHT akcecyapiB 3 HaLLIO|
06p0O6KM 3a OOMOMOMOK CUCTEMHUX akcecyapiB MOZYJIbHOI CUCTEeMM
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3aBOAKN TOMY, LLIO KDOMKa KOPMYCYy Mae MNnocKy Rittal ePOCKET ons goctyny A0 MOCTINHO
KOHCTPYKLLitO KpaiB 3ruHy OHOBNOBAHOI AOKYMEHTAaLji MaLLUMH | yCTaTKyBaHHS

LLlo6 pi3HaTuCh BinbLue Npo Len NpoaykT,
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[ipockonu B npeuu3iiinux nagizauiiinux
CUCTEMAX: KY mexHonozito oGpamu?

Kpic F'yaann (Chris Goodall), Capa Kapmaiikn (Sarah Carmichael),

Bo6 Llannenn (Bob Scannell)

Y BonokoHHo-onTUuHux ripockonie (BOr), aki paHiwe 6ynv Hepo-
POrMMM aHAJIOraMM riPOCKOMIB iHLWMX TUMIB, 30KPEeMd KisbLieBuUX
nasepHux ripockonis (KJII), 3'aBuBca HOBUI KOHKYPEHT — FiPOCKO-
nU HA OCHOBI MikpoenekTpomexaHiuHux cuctem (MEMC), aki no-
CTYNOBO 3a6MpPAIOTb YACTKY PUHKY Yy TpapuuiiiHnux BOT. CboropHi
nonem 6ureu mixk MEMC-ripockonamu i BOT cranu Taki chepm 3a-
CTOCYBCOHHS, IK CUCTEMM CTABINI3aLii AHTEHHUX peLliToK, cucTemm
YNpAaBRiHHA CiNbCbKOrocnoaapcbKMMM MALLUMHAMM, O TAKOXX CUC-
TeMM HaBirawii LMBINBHUX TPAHCMOPTHUX 30CO6IB.

Ans Toro, W06 BUSBUTU CXOXXi pUcK Mibk o6oma TexHonorismu nig,
yac ixHbOI excnayarauii B HaBirauiiHMX cucremax, 6yno BUKOHA-
HO NopiBHAHHSA BucokoskicHux MEMC-ripockoniB i3 6lop)xeTHUMMU
BOr. Hasirayiive nporpamHe 3a6e3neuyeHHs Ta BignoBigHi Bu-
npo6yBaHHS AANM 3MOry OTPMMATU Pe3ynbTaTtH, SKi Aanu smory

npoBecTu aHanis i 3'acyBaru, un cnpaeai MEMC-ripockonu moXkHa
BCTOHORBJIOBATU B HABIraLiiHMX CUCTEMAX TAKTUYHOTO PiBHS.

OCTQHHI Kinbka pokis y cdepi pos-

POBNEHHA HABIrAUIMHUX CUCTEM CMO-
CTEepPIiraeTbCs 3POCTAHHA MNOMYNAPHOCTI
MEMC-ripockonis 3aBAAKM iXHil MEHLLIHA
noxubui BUMIPIOBAHHS, BUCOKIA CTABINb-
HOCTI XOPOKTEPUCTMK 30 YMOBM 3MiHM
YMOB [JOBKINAS, LMPLWIA CMy3i, HMUXYINA
YYTAMBOCTI AO JNiHIMHOTO MPUCKOPEHHS
(g-uyTnusocTi) i B6ynosanmum obuncnio-
BASBHUM bYHKUISIM, 30 [OMOMOTO SKUX
MOXHQ pPeaniaysatv anropuTMu y3a-
raNbHEHHA OAHUX i MOLENOBAHHA MOMMU-
NOK OATYMKIB.

CooropHi genani 6inblie poswmpio-
€TbC CHEpa 30CTOCYBAHHS MPEUM3IAHMX
TOYHUX IHEPLIANBHUX HOBIFALIMHUX CUCTEM
(IHC), npu ubomy MEMC-npucrpoi Takox
YCMiLWHO 3aXOMOI0Th PUHKM, HO SKMX Pa-
Hiwe pomiHysanu BOI. Y cdepi cucrem
cTabini3auii QHTEHHWX PELUITOK nepexig
Bin, Texnonorii BOI go TexHonorii MEMC
CTOE HONBIMbL OYEBULHUM.

3actocysanns  MEMC-ripockonis
Yy CUCTEMOX KEPYBAHHA MALUMHAOMM Ta
MEXAHI3MOMM TOAKOX MOXE AATU HU3KY

nepesar. TpaamuiiHO KOPMCTYBAYI HAAA-
BANIM NMEPEBAry HABIrAUIMHUM CUCTEMAM
Ha ocHosi BOT a6o KJII saprTicTio noHag
$30000, ockinbku Taki pilweHHs Gynu
y 20 pasie TOYHIWMMM TQ HORIAHIWK-
MM, HiXX CTOHAAPTHI HOBIrALiMHI cUCTEMMU
Ha ocHoei MEMC-ripockonie BaprTicTio
$1000. Cuctemn TouHoro 3emnepob-
CTBQ, A TAKOX Pi3Hi CUCTEMM HA3EMHOrO
i nosiTpsHOro 6e3niNoTHOro TPAHCMNOP-
Ty — ABi MOKO30BI ranysi, e 3aCTOCYBAH-
HSl HOBIrQUIMHWX CUCTEM HO OCHOBI HEfO-
pormx MEMC-ripockonie facts 3HaQuYHi
nepesaru.

MCTEeMy HABIraUii, WO OMMUCYETbCA B

uboMy Matepiani, byno pospobneHo
3 METOK OTPUMAHHS AAHMX MPO MPOCTO-
POBE MONOXEHHA 3 BUCOKOKO LUBMAKICTIO,
WO NepeaaioTbCs B ENEKTPONPUBOL, AKNA
3i cBoro 6oky cTabinisyBas BCTAHOBNEHY
HQ AOXY TPAHCMOPTHOIO 3aCOBY AQHTEHHY

pewWiTky. 30aBAAHHAM QHTEHHOI PEeLiTKM
Oyno niaTpMMaHHA 3B'A3Ky 3 reoctauio-
HOPHUM CYMYTHUKOM.

Lllo HasirauiiHy cuctemy BMKOpUCTO-
ByBAnM sk 6e3nnatpopMHUit HaBiraTop
Ha ochosi IHC/GNSS, wo sabesneuye
WBMAKE MEepeaaBaHHs iHdopmauii mpo
MOMOXEHHs | WenaKicTb. BigomocTi, otpu-
MQHi Bif, IHEPLIONBHOTO BMMIPIOBAIBHOTO
MOLYIS, HOAXOAMIM B HABIrAUiMHMM GinbTp
i3 yactototo 1000 lu, i ui nakeTm paHux
npu3HA4YanMca onga nNporHO3yBAHHA MiCLLFI
PO3TALLIYBAHHS, WBMAKOCTI TA NPOCTOPO-
Boi opieHTauii. ani Big npuimada GNSS
npO KOOPAMHATH, LUBMAKICTb | HOMPAMOK,
OTPMMQOHI Bif 30BOEHWX OHTEH, BWKO-
pucTtoBsysanu 4K OHOBJIOBAHI 3HAYEHHS
ans HasirauiHoro ¢inbtpa. Konu aawi sig
npuimada GNSS He 6ynm gocTynHi, ans
BM3HAYEHHS KypCy (Hanpamky pyxy) sacto-
COBYBQ/M MATHITOMETP, O LN15 BUSHAYEHHS
BMCOTU — BapomeTp.

MapanensHo 3 poboTolo Hasirauii-
HOrO iNbTPA BMKOHYBANMUCS CreuianbHi
npoueaypu kanibpysaxHs. 3a gono-
MOTOIO UMX npoueayp 3AiMCHIOBANOCA
KanibpyBaAHHS MarHiTomeTpa, Kanibpy-
BOHHSA 3CyBY MONIOXEHHSA 3ABOEHOT AH-
TEHW, KaniBpyBAHHA 3CyBY MONOXEHHA
iHEPLIONbHOrO BMMIPIOBANIBHOTO MOAY-
ns i KonibpyBaHHs piBHs BIGpauii TpaH-
CNOPTHOTO 3aCO6Y 3 METOK BUZHAYEHHS!
CTOTUMYHOTO NEpPioay.

Cucrema 6yna crsopeHa ans po6oTu
3 ABOMO BOPIAHTAMM ONAPATHOI peani3a-
it I_Iepl_uo peani3auis cknaganacs 3 4BOX
BOT (mns BM3HQueHHA TaHTaXy i Kypcy),
oaroro MEMC-ripockona (ans eusHauen-
Ha KpeHy), TpusicHoro MEMC-akcenepo-
meTpa, Tpueichoro MEMC-marnitometpa
i MEMC-6apomeTpa, BogHo4aC 3aransHa
BAPTICTb CEHCOPHOTO OBMARHAHHS CTAHO-
suna npubnuzHo $8000.

Hpyra peanisauis mictuna  Tpwu
MEMC-ripockonu (ans Bu3HOYeHHS BCix
KYTiB MPOCTOPOBOI OpieHTAUi), O TaKOX
Tpmeichnin MEMC-akcenepometp, Tpusic-
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Hurn MEMC-marnitometp i MEMC-6apo-
MeTp, nepenbaueHi i B nonepegnii pe-
anisauii, IpyM UbOMY 3AranbHa BAPTICTb
obnagHaHHs cranosuna 6nmssko S1000.
LliHM HO Wi cucTemMM MOXYTb KONMBATMCS
30M1EXHO Bif, PUHKOBMX YMOB i obcsris
3aKkynisenb, ane, sk NPABUNO, CUCTEMMU HA
ocHosi BOI y 8—10 pasis gopoxui, Hix
cuctemn Ha ocHosi MEMC.

MEMC-ripockonu ta MEMC-akcene-
pOMETPH, §IKi BUKOPMUCTOBYIOTHCS B LK
CUCTEMI, BUPI3HAIOTBCA [YyXE BUCOKOIO
CTOBINLHICTIO 3MiLLEHHS, OPTOrOHAbHiI-
CTIO, HM3bKOIKO YYTNIMBICTIO LO MiHIMHOrO
NMPUCKOPEHHS TA LUMPOKOIO CMYTo Mpo-
MYyCKAHHS B MEXOX CBOrO LIHOBOTO ce-
rmeHTa. OcHoBHE OBMEXEHHS L€l cncTe-
MM — BMMOra [0 306€3MeUeHHs LMPOKOT
cmyrv nponyckarHs. barato MEMC-ak-
cenepomeTpiB  MAlOTb LWMPOKY CMyry
nponyckarHs, ane y MEMC-ripockonis,
AK MPABMIIO, CMYTA MPOMYCKAHHA CTAHO-
eutb 100 My abo meHwe. Taki NokasHMKK
ONTUMANbHI Aonga 3aCTOCYBAHHA B CTAH-
AAPTHOMY QBTOMOBINLHOMY HABIrQUIMHO-
My obnagHaHHi, ane obNafHAHHS, AN
akoro Oyno po3pobNeHo UK CUCTeMy,
NMOBUHHO KEPYBATU OHTEHHOIO PELLITKOIO
3 BMCOKOIO LWBUAKICTIO. KpiM TOro, mesKi
MEMC-ripockonu 3a6esneuyioTs xopo-
Ly CTOBINLHICT 3MILLLEHHS, ane MaioTb
BY3bKYy CMYTy NMPOMYCKAHHA B0 BUCOKMMA
piseHb wymy. MEMC-ripockonu, wo su-
KOPWUCTOBYIOTbCS B LM CUCTEMI, MAIOTb
360NAHCOBOHE CMIBBIGHOLIEHHS MK LIK-
PUHOIO CMYTM MNPOMYCKAHHS | pOB6oYMMM
xapaktepuctukamu. PakTuyHi xapakTe-
puctnkn obparoro MEMC-npuctpoio
HaseneHo B Tabnmui 1.

LLsunakicTs NMOLUMPEHHN  IHEPLIMHUX
MEMC-npuctpois HeyxmnbHO 3pPOCTQE.
Y pesynsTati B PO3BMTOK L€l TexHOMOri
6yno BKNAAEHO 3HAYHI KOLUTH.

B ocrosi MEMC-ripockonie, wo Bu-
KOPUCTOBYIOTBCS B TAKIMA CUCTEMI, NEXUTH
BaratoanepHa apxiTekTypa, wo 3abesne-
Uye ONTMMIZOBAHMI BanaHC Mix cTabins-
HICTIO, LYMOBUMM XAPAKTEPUCTUKAMMU,
NIHIMHICTIO Ta YyTIUBICTIO AO JiHIMHOTO
npuckopeHHs. Lla apxitextypa noeaHye
MOBHICTIO AndEepeHUIanbHi 3ueTBepeHi pe-
30HATOPM 3 BOYNOBAHOIO BUCOKOSIKICHOIO
CXEMOIO Y3TOIXKEHHS CUrHaNIB, YHACTIBOK
4oro noTPiBHWIA AiaNA30H BiAryky peso-
HOTOPAO NEeXWTb B AINAHLI, KA XApakTe-
PU3YETLC BUCOKOIO MiHIMHICTIO, BOAHOYAC
TaKOX 306e3nedyeTbcs BUCOKMM CTYMiHb
NPUMAYLIEHHS BIBPALM.

Y 6araToBicHUX iHEPUIANbHKUX BUMIpIO-
BanbHUX Moaynax (puc. 1) i3 86ynosaHmmu
MEMC-ripockonammn ta MEMC-akcene-
POMETPAMM  MOTEHUIMHO AOMIHOHTHUM
LXEPENOM MOMMUIIOK CTOE OPTOrOHAMb-
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XapakTepucTUKM iHepLianbHOrO BUMIPIOBANIbHOTO MOAY NS HO OCHOBI

HicTb gaTumkis 3a ocamu X, Y, Z. 3a3su-
4ol LUer NapameTp No3HaYaeTbes abo Ak
YyTMBICTL 30 MONEPEYHOIO Bicclo, abo Ak
KyTOB€E Bi,ELXVIJ'IeHHﬂ. ,D‘OCMTI:; 4aCTO B TeX-
HiYHI% gokymeHTauii Ha pisHi MEMC-kom-
MOHEHTM MOXHA NOBAYUTU 3HAYEHHS
YyTAMBOCTI 30 MOMEPEYHOIO BICCIO, IO
popisHioe 12 %. IHepuianbHuit BUMIpIO-
BOSIbHUMA MOJYIb, KU BUKOPUCTOBYETLCS
B LM CUCTEeMi, MA€E YYTIMBICTb 30 none-
peuyHoto Biccio, wo popisHioe 0.087 %
(opToronansricts 0.05°). Lo we 6inbw
BAXNMBO, UA XAPAKTEPUCTUKA 3anuuia-
€TbCS NMOCTIMHOK MPW 3MiHI TEMNEPATYPU
30BASKM  CMELianbHOMY KanibpyBaHHIO
NPUCTPOID, WO BUKOHYETLCS HA Gabpu-
ui. Ona sapaHoi weuakocTti obepTaH-
HSi, HANPMKNQL 30 BiCCIO HULUMOPEHHS,
WBMAKICTL 30 OPTOTrOHANBHUMMU OCSMM
MQE BM3HQYATMCA K BOBYTOK YyTNMBOCTI
30 MOMEPEYHOIO BICCIO HA LWBKMAKICTb 30
BICCIO HULUMOPEHHS, HABITb KOMM HEMAE
0BEepTaHHA 30 OCAMM KPEHY i TAHraxy.
3a noxnbkM 30 NONEPEYHOIo BICCIO, WO
nopisHioe 2%, 9K NPABMNO, CYMAPHWM
MO30QOCbOBUIA LYM HO MOPSAOK NEPEBU-
LLy€ BAACHMM WYM FipOCKONaQ, ane 4yT-
NUBICTb IHEPULIANbHOTO BMMIPIOBANBHOTO
mogmynsa, wo cradosuts 0.087 %, y upomy

MEMC (ADIS16485)
Napamertp 3Ha4YeHHs
CMyra nponyckaHHs 330y
) HecrabinbHicTs amilerHs 6.25°/ron
lipockonu — -
Bunaakose 6nykaHHs KyTOBOT LUBUAKOCTI 0A3°/\/rop.
YyTausicTb 40 NIHIMHOMO NPUCKOPEHHS 0.009°/c/g
CMyra nponyckaHHs 330y
AkcenepomeTpu HectabinbHicTb 3MilieHHs 32 mkg
Bunaakose 6nykaHHs WeMakocTi 0.023 m/c/ron
DIOT DIO2 DIO3 DIO4 RST VDD
Camo- - IHanKauis KepyBaHHs
JiarHocTvka TliKil BBEAGHHA/BUBECHHA | HeLTaTHUX KUBTIBHHAM CND
cuTyaujit
— |
TpuicHwit | | Perictpu cS
ripockon BUXIZHMX
aKcenepomeTp H KonTponep KaniopyBaHHs SPI
Natyuk Ta (inbTpy Kopuc- DIN
Temneparypu TyBaUBKI
pericTpu DOUT
Cuctema KepyBaHHsi
|
ADIS16485
VDDRTC

Puc. 1. Bnok-cxema iHepuianbHoro BumiptosanbHoro moayns (ADIS16485)

pPa3i ONTUMANLHO 36ANAHCOBAHO 3 BNAC-
HUM PIBHEM LLYMY TipOCKONa.

Y 6aratoocboBux NPUCTPOAX He
MEHLL BAXIMBUMM € TAKI NAPAMETPHU, AK
LOCTYMHA CMyra MPOMyCcKaHHs i nos’a3a-
HO 3 HElo MOXIMBICTb y3ropxerHs ¢as
3a sicamu. [eski ripockonn maoTs 06-
MEXEHY CMYry NPOMYCKOHHS, 3yMOBNEHY
HEOBXIAHICTIO MPMAYLIEHHS CYMAPHOro
WyMy, B TOM 4aC AK iHWi MaOTh 06-
MEXEHY CMyry MpOMyCKaHHA (3a3BMuYai
rmxde 100 Tu) yepes BOyRnOBaAHI cxemu
0BpOBEeHHs CUIHAMIB, LLO BMKOPMCTO-
BYIOTbC B KOHTYPi 3BOPOTHOTO 3B'A3KY.
Lle Mmoxe mpussectv O NosiBM [OLATKO-
BX PA30BUX MOMMIOK, WO BUHUKAIOTb Y
TPOKTI NPOXOAXEHHS CUTHAMY, OCOBNNBO
y inetpi Kanmana. Bukopucrosysanui
Yy UbOMY pa3i iHepuianbHUI BUMIPIOBAb-
HWIA MOAYNb, LLLO MAE CMYTY MPOMYCKAHHS
330 'y i HacTpotosaHy cuctemy binbTpa-
Lii, AOE€ 3MOry MiHIMI3yBOTHU BNAMB OXepen
NOMMAOK | ONTUMIZYBATU CUCTEMHI NOMMA-
KM 30 BOMOMOrol BOYAOBAHMX dYHKLM
dinbTpaLii HOBITL Y MONBOBKUX YMOBAOX.

OcHosHI gatunku, nepenbayeHi B Ta-
KOMY iHEPLIaNbHOMY BMMIPIOBATBHOMY
MOJLyNi, XAPOKTEPM3YIOTbCS BUCOKOIO
AKICTIO MPUAYLLEHHs curHanis Bibpauii Ta

Xapakrepucruku BOT (uFors-6U)
Mapametp 3HauyeHHs
LLIupuHa cmyrn nponyckaHHs 1000 Ty
lipockonu HecrabinbHicTs amileHHs 3°/ron,
Bunopkose GnykaHHs KyTOBOT LBKAKOCTI 0.1°/\ron




BMCOKOIO NIHIMHICTIO, WO poBUTbL iX He
TiNbKM NPUAATHAMM AN 3ACTOCYBOHHS Y
BMCOKOAMHAMIYHMX CUCTEMOX, O M BKUCO-
KOHQAIMHMMM TG nepenbayyBaHUMM nig
yac pobOTU B EKCTPEMANBHMX YMOBOX
HOBKOJIULLHBOrO CePefioBMULLA.

BOT, wo BMKOPMCTOBYIOTLCS B WijH CUC-
Temi, Bynn obpaHi HO OCHOBI MOELHAHHS
UiHK, POBOYMX XAPAKTEPUCTMK | PO3MIPIB.
Cmyra nponyckaHHs, cTabinbHICTb 3CyBY i
piseHb wymy umx BOT cranm BusHauansHm-
MM GOAKTOPAMM MPU OCTATOYHOMY BMOOPI
[ATYMKIB. IXHi OCHOBHI XOPAKTEPUCTUKN
HasegeHo 8 Ta6muui 2. Y BOT nopisHaHo
3 MEMC-ripockonom menwa Hectabinb-
HICTb 3CYBY | MEHLLQ BENNYNHA BUNALKOBO-
ro 6yKQHHS KYTOBOT LWBMAKOCTI.

porpamHe 3abesnedyeHHs ans Hasi-

rauii B peansHomy vaci obpobnano
aaHi cuctemn 3 uyactotoo 1000 Ty i
GYHKLIOHYBANO HA OCHOBI KIACMYHOTO
mexaHismy 6e3nnatdopMHOI iHepuians-
Hoi HasirauinHoi cuctemn (BIHC) 3 oHos-
JIEHHAMMN 3HAYEHb BVIMipIOBOHb. OHOBJ‘Ie-
Hi 3HQYEHHS BMMIPIOBAHb HOAXOOMNW BIf
Pi3HMX Axepen, i 4O UMX OHOBMIOBAHWUX
NApaMeTPiB HANEXATb:
® [QHI NPO MNOMOXEHHS | LWBKUAKICTb,

oTpumani Big npuitmada GNSS;
® OHOBMEHi [AaHI MPO HANPAMOK PYyXY,

OTPUMOHI Bifi 30BOEHOT AHTEHM;
® OHOBMEHi [AaHI MPO HANPAMOK PYyXY,

OTPUMOHI Bifi MOTHETOMETPQ;
®  OHOBMEHi AAHI NPO BMCOTY, OTPUMQAHI

Bin 6apomeTpa;
® [OAATKOBI OHOBMEHI AAHI NPO LWBMA-

KiCTb, OTPUMOHI Bifi CMCTEMM AiArHOC-

km asTomobinag OBDII.

KO)KHe OHOBJIEHE 3HA4YeHHA BWKO-
PUCTOBYBANIOCS ANS KOPEKUii BigXMNEeHHS
TpaekTopii piwenHs Ha ocHosi IHC, ane
nepenaya CaMMX OHOBIIIOBOHWMX 3HOYEHb
MOrMa nepepmeaTmcs, abo BOHM MOTIM
BOyTH HETOUYHMMMU.

OHosreHi faHi NpPo HANPAMOK Big
30BOEHOT AQHTEHWU XAPAKTEPU3YIOTLCSA BU-
COKOIO TOYHICTIO, ane CXMNbHi 4O BNAMBY
B6AraTonPOMEHEBOTO MOLWMPEHHS. TAKMM
YMHOM, OHOBIIEHI AAHI MPO HAMPSAMOK Bif,
3[1BOEHOT QHTEHM MOXYTb BYTWM HOLIMHK-
MM TinbkW Mig 4ac poBOTM CUCTEMM HA
BiLKPUTOMY mpocTopi. Te x came cnpa-
BEOJIMBO | ANA AGHMX MPO MOMOXEHHS i
LIBMAKICTb, OOEPXYBAHMX Bif, npuiAmaya
GNSS, wo sukopucrosye cuctemy ande-
peHUianbHOT KopekLii.

Hawi npoO HAMPSAMOK, WO HAAXOAATb
Bil MQrHITOMETPA, MOXYTb BOYTU HETOY-

HUMM 4Yepes BEenMKi KyTWM Haxuny, wWo
BMHMKAIOTb 4epe3 MOraHy BEepTUKANbHY
BMIOMMICTb MifJ Yyac KOJ‘Ii6p\/BOHH$I.

TouHiCTE MATHITOMETPIB TAKOX MOXE
noripwyBaTuncs nig 4ac pobotu nobnusy
iHWKX meTanesux ob6’ekTiB — Hanpu-
Knag, nig 4ac pyxy nopyy 3 iHWKMMK
TPAHCNOPTHUMKM 3acobamu. Takum uu-
HOM, MArHITOMETP BUKOPWCTOBYBABCH
ona toro, wob HagaBATM AAHI CUCTEMI
B Ti MOMEHTM, KONMMU LQAHI Bif npuimada
GNSS 6ynu negoctynHi, abo ans Toro,
o6 3MEHLMTMU BIAXMAEHHS BiA AIMCHOI
TPOEKTOPII Nig YaC AyXe TPUBANMUX Nepi-
opnis npoctoio npuitmaua GNSS (wanpwu-
knag, npotarom 20 xs).

[ns BU3HQUEHHS BUCOTM Yy BMMOAAKOX,
konu padi Big npuitmada GNSS 6ynu
HefoCTyNHi a60 HEeTO4Hi, BMKOPWCTOBY-
sascs 6apometp. Wob He ponyctutu
BIAXMNEHHS 30 LWBMAKICTIO 30 BiACYTHO-
cTi oHosnenunx ganux sig GNSS, oco-
6rMBO Mg 4AC NPAMOro Pyxy Bnepeq,
BMKOPWUCTOBYBANM OHOBAEHI 3HAYEHHS
LUBMAKOCTI, Ki TAOKOX MiABMULLMIAM TOYHICTb
BM3HAYEHHS MOMIOXEHHS LbOrO PilLEHHS,
1110, CBOEIO YEPTrOo, AANIO 3MOTY BiMITATH
HETOYHi OHOBIMEHI AAHI MPO MiCLE3HAXOo-
nxerHs Big npuitmada GNSS. Lle Hasi-
rauiiHe nporpamHe sabeanedeHHs Byno
CTBOPEHO ans 306e3neyeHHs TOYHUX pe-
3ynbTaTiB y 6yab-akMx ymoBax pPobBOTH
npuinmaua GNSS.

N9 NopieHaHHS 060X peanisauii Hasira-
UiHOT cnctemun Byno pospobrneHo Tpu

METOaM BUNPOOYBAHb HA PIBHI CUCTEMM:

e BunpobysaHHs Ha BIAKPUTOMY NpOC-
Topi 3 xopowwmm curdanom GNSS ansa
OLHIOBAHHSA TOYHOCTI AOHMX 30 Bics-
MM KPEHY i TAHTaXY, O TAKOX LAHMX
npo Kypc.

e BunpobysaHHs, 3a sKoro moxnuse
6aratonpoOMeHEeBe MOLMPEHHA CUT-
nanis GNSS, nanpuknag, 8 ymosax
WinbHOT 306yA0BM B LEHTPI MICTa, ae
npuimad GNSS moxe supasat He-
TOYHI AQHi yepes Bucoki Byaisni. MeTa
UbOro BMNPOBYBAHHA — MOPIBHSIHHA
BiAdINbTPOBAHMX [LAHWMX MPO MOMO-
XEHHsI, sKi TAKOX HOZomyTb iHbOp-
MaUilo MPO MNOXMOKM BUMIPIOBAHHS
KYTOBOrO MPOCTOPOBOTO MOMOXEHHS
i LUBMAKOCTI.

o  BunpobysaHHs po6otu Tinsbku IHC ans
ouiHku apeidy Uiei cuctemu nig Yac
BM3HAYEHHA MOJIOXEHHSA, WO TAKOX
AACTb iHGOPMALIO NPO  LBKUAKICTL i
KyTOBE MPOCTOPOBE MOMNOXEHHS.
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PesynbTat BUNpo6yBaHHs

Ha BiAKPUTOMY NpocTopi
Corgn xe.nowe | gor | mamc
Kpeny 0.08° 0.1°
TaHraxy 0.08° 0.1°
Kypcy 0.13° 0.14°

a ymosu poctynHocTi ganux GPS i

NPAMOI BUAMMOCTI CUMCTEMOIO KiIbKOX
CYNyTHUKIB PE3yNbTATM MO3MLIIOBAHHSA
TA BUMIPIOBAHHS WBKAKOCTI Bynu nopis-
HAHHUMM MixX 06oma cuctemamu. [Napa-
METPU KyTOBOTO MNPOCTOPOBOrO MOMO-
XEHHA — KPEH, TaHrax i kypc — 6ynu
OCHOBHVMMM NAPCMETPAMM AN AHANI3Y
AKOCTI PYHKLIOHYBAHHS HABIrALiMHOT cuc-
TEMW, OCKINIbKM BOHM 3HAYHOIO MIPOIO
BM3HOYAIOTLCS POBOUYUMM XAPAKTEPUCTH-
kamu ripockona (ta6n. 3).

actynHe BunpobysaHHs 6yno npusHa-

yeHe ANS MOPIBHSHHS AKOCTI poboTw
OBOX CUCTEM MpW BAraTONPOMEHEBOMY
nowmpenHi curHanis GNSS. Astomobins
nepemiwascs ueHtpom Kanrapi, ae 6yno
KiNbKQ Jy>X€ BY3bKMX MPOBYIIKIB, MPOU LbOMY
aBTOMOGINL PYXABCS MOBIMLHO B MOTOU
MOLLUMH | B OTOYEHHI BUCOKMX 6y,u,iBenb.

Tenep 0O OCHOBHWX MAPAMETPIB Afst
aHani3y sSKOCTi POBOTU HABIrALIMHOT CUC-
TEMU BIAHOCATBCA | PE3YyNbTATU BU3HAYEH-
HSl MiCLLE3HAXOMXKEHHS, OCKINbKM TFPOCKO-
MM MOXYTb iICTOTHO KOPWIyBATU AQHI NpO
MICLLE3HOXOIXKEHHS 3A BIACYTHOCTI SKICHWUX
nanmx Big npuimada GNSS. Pesynstatu
BUNPOBYBAHHA NOKA3YIOTh, WO ABI CUCTe-
MM BUAQIOTb BiNblU-MEHL OAHAKOBI NOKA3-
HUKK, X04a cuctema Ha ocHosi BOT 6yna
npnbnuzHo Ha 20—30 % TouHiwoo.

Ha pucyHky 2 nokasaHo TpaekTopito
PYXy CUCTEMMW TifbKM 3 BUKOPUCTAHHAM
norux Big GPS. Ha poboty sucokoTou-
Horo npuimada GPS, wo sacrocosy-
BABCS B PAMKAX LbOrO BUNPOBYBAHHS,
BMNAMBAAM YMCREHHI BIgOUTI curHanu nig
4aC PyXy B LWiNbHIA Mickkii 306ynosi B
ueHTpi micta. PiwenHs Ha ocHosi GPS
Mano NOXMBKY BU3HAYEHHS MICLE3HOXO-
oxenHs go 100 m.

TpaekTopis pyxy pilleHHs 3 iHTerposa-
Hum BOT, nokasaHa 4epBOHMM KONbOPOM
(puc. 3), witko BinOGPOXAE Wnax, Nnpoiae-
HUI ABTOMOBINEM Y LEHTPI MICTQ, 3 TOYHI-
crio o 10 m abo euwe.
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Puc. 2. Pe3synbTaru BUSHAYEHHS MiCLIe3HOXOMKEHHS,
L0 HOAAIOTbCS pilleHHsIM Ha ocHoBi GPS
3 6araronpomeHeBUM NOLLUMPEHHSIM

i ] B R — 1 -
Puc. 3. Tpaekropis pyxy piueHHs Ha ocHosi BOT i GPS
(4epBOHMM KONIbOPOM NMOKU3AHO TPAEKTOPIIO
3 npautotounmm BOT i npuiimauem GPS, cuHim
KONbOPOM — TiNlbKM 3 NpaALyioioYum npuiimauem GPS)

._'I..- ’.}-@ |

Puc. 4. Tpaekropis pyxy pilieHHs Ha ocHoBi MEMC i GPS
(3eneHMm KONbOPOM NOKA3AHO TPAEKTOPIIO
3 npautorounmu MEMC i npuiimauem GPS, cuHim
KONbOPOM — TiflbKM 3 NpdLyioioYUM npuitmauem GPS)

TouHicTb nosuuiloBaHHs piwerHs Ha ocHosi MEMC-kom-
NOHEHTIB i3 TPAEKTOPIEID, MOKA3AHOIO HA PUCYHKY 4 3eneHnm
KONbOPOM, 3aBxan nepebysae B Mexax 15 M. PopmysaHHs
PE3ynbTATIB BUMIDIOBAHL LbOTO PilEHHs Byno Binbly «3aTArHy-
TUM» Yepes3 HEeTOYHI OHOBMEHI AAQHI MPO MICLE3HOXOAXKEHHS Bif,
GNSS BHOCNIAOK MEHLIOT 3HAYYLLOCTI MPOrHO3HWX 3HAYEHb, AKi
Hagxoammu Big IHC.

Lllo6 ponomortn piwenHio Ha ocHosi MEMC y po6ori 3
HETOYHMMMU OHOBIIIOBAHMMM AaHUMMK Big npuimada GPS, 6yno
BMKOPUCTOHO [LOAATKOBI maTtumku. Ha pucynky 5 nokasaHo
TPOEKTOPIIO i3 30CTOCYBAHHAM AOAATKOBMX AGHWMX Bif AiArHOC-
TMyHOi cuctemn astomobing OBDII, aka pgae 3mory BuaHa4QTH
LIBMAKICTL aBTOMODINS.
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Puc. 5. Tpaekropisa pyxy pilweHHs Ha ocHosi MEMC, GPS
i OBDII (3eneHUM KONbOPOM NOKA3AHO TPUEKTOPIIO
3 npautotouumu MEMC, npuiitmauem GPS i cuctemolo
OBDII, cuHim KONbOPOM — TifIbKM 3 NPALLIOIOYNM
npuiimauem GPS)

Puc. 6. Tpaekropis cucremn Ha ocHosi MEMC 3 OBDII
(nokasaHa 3eneHUM KONbopoMm), TPUEKTOPIA CUCTEMMN
Ha ocHoei BOT 6e3 OBDII (nokazana yepeoHm
KOJIbOPOM) | TPAEKTOPIS CUCTEMM TiJIbKM 3 NPALIIOIOUNM
npuiimayem GPS (nokasaHa cuHim Konbopom)

Tounictb piwenHs Ha ocHosi MEMC saexau nepebysae B
mexax 10 M i Moxe ByTH HABITb TPOXM BMLLOKD 30 TOYHICTb CUC-
Temn Ha ocHosi BOT 6e3 sukopuctanHs OBDII, ak nokasaHo y
36inbLeHOMy MaCLITABI HO PUCYHKY 6.

PE3YJIbTATU, LLLO HAJAIOTbHCS PILLEHHSAM
TINIbKU 3 NPALLIOIOYOIO IHC:
NMPUKJAA | KOHTPOJIbHI MOKA3HUKU

OCTOHHE BUNPOOYBAHHA — TMOPIBHAHHS SKOCTI Aii 4BOX
piwens Tinbkn 3 npauooummu IHC. Tpu usomy Takox
BMKOPWCTOBYBANMCA OHOBAOBAHI AaHi Big npuimada GNSS nig
yac pob6oTn Ha BigkpuTOoMy nMpoctopi. [ig Yac BUNPOGYBAHHS
QHTEHY, WO NPUHAMAE AQHI Bif CyMyTHMKIB, BYNO BUMKHEHO B
obox sunagkax Ha 4.5 xB, yHacnigok 4oro 6yno OTPUMAHO
3MiLLLeHi TPAEKTOPIi PyXy, 30 SKMMU MOXHOA CYOMTM NPO SAKiCTb
poboTH HasirauiiHoi cuctemu. [NpoiaeHa BiacTaHb 3a Uen Yac
craHosmna npmbamnzso 5500 m.

Ha pucyrky 7 nokasaHo ecio Tpaektopito. duensumce Ha
NPAMY CUHIO NIHIKO, MOXHQ 3PO3YMITU, KONM BYNIO BUMKHEHO Npwu-
may GPS (y npasomy HMkHBOMy KyTKy) i konm #oro 6yno sHosy
BBIMKHEHO (y NIBOMY BEPXHBOMY KyTKY).

9k BUAHO HO PUCYHKY 8, y Lel Nepioa i3 BUMKHEHUM NPUtMa-
yem GNSS cucrema Ha ocHosi BOT npauosana ayxe nobpe i
MOKCHMAIbHE BiAXMNEHHs TpaekTopii ctaHosuno 7 M. Tunose
BiaxuneHHs cuctemu Ha ocHosi BOI nicna 5 x8 pobotu craHo-
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BuNO 25 M, TOMY KOHKPETHMI «Biaxin» Bif
LiMCHOTrO MicCUs PO3TALYBAHHS BYB TPOXM
KPOALUMM, HiXX TUMOBE BigXMIEHHS.

BioxunenHs mns cucteMu HA OCHOBI
MEMC cranosuno 75 m nicns 4.5 xs
6e3 HAAXOOXEHHS! OHOBNEHUX AAHWX Bif
GNSS (puc. 9). 3pebinbworo Take Big-
XWUINEHHS 3YMOBIIIOETLCS THIMHUM BiOXM-
NEHHAM Bif, KypCy, iK€ MPOSABASETHCS Mif
yac pobotu akcenepometpis. [icna 5 xs
6e3 HAAXOOXEHHS! OHOBNEHUX AAHWX Bif
GNSS BigxuneHHs ona cMCTEMM HQ OCHOBI
MEMC craHosuno 75 M, wo npmbnusHo
B 3 pasu Binblie, HX Y BUNAAKY 3 CUCTE-
Mmoto Ha ocHosi BOT.

Ons nigBULLEHHS TOYHOCTI CUCTEMM
Ha ocHosi MEMC 6yno nig’egHaHo  ai-
artoctmyny cuctemy OBDII, BogHouac
BiAXWNEHHS Bif OINCHOI TPAEKTOPIi CTAHO-
BuNO meHwe Hix 10 M, WO ekBiBANEHTHO
TOYHOCTI piweHHs Ha ocHosi BOI. Tu-
noBe BIAXMNEHHS AN CUCTEMM HA OCHOBI
MEMC 3 OBDII cranosuno npubnusHo
30 m nicnsa 5 xB8 6€3 HQAXOMKEHHS OHOB-
nenmx panmx Big GNSS (puc. 10), wo
TOKOX €KBIBANEHTHO PEe3yNbTATAM, OTPH-
MQHWMM Mg, 4OC BUNPOBYBAHHA CUCTEMM
Ha ocHosi BOT.

BMCHOBOK

BopOTbGO mix MEMC-ripockonamu i
BONOKOHHO-ONTUYHUMM  TIPOCKONA-

Puc. 7. TpaekTopis nig yac po6otu ogHiei nuwe IHC

Puc. 8. BiaxuneHHs TpaekTopii cuctemmn Ha ocHosi BOT

o

MW BELETbCA LAyXe HanpyxeHo, ocob-
MBO  3aPA3, KOMM XAPAKTEPUCTUKM
MEMC-npuctpois HabnuxaioTbcs 40 xa-
POKTEPUCTUK  BOMOKOHHO-OMTUYHUX  Ti-
pockonie TaktuyHoro pisHa. BOI Bce
e MQaIOTb BWLLY TOYHICTb, QN BOHM B
10 pasis popoxdi, Hix MEMC-npuctpoi.

Y Bunopkax, KOnM HOCTYMHI AAHI Bif
GNSS i cuctema nosuHHG NPaUICBATH HA
sinkputomy npocrtopi, MEMC-ripockonu
MOXYTb 3GMIHUTU feski BIomKeTHI BOMO-
KOHHO-ONTHYHI ripockonu. Y BUMNOZKOX,
konu pani sig npuimada GNSS e HeTou-
HUMK | nepiogmyrummn, T0 MEMC-npu-
CTPOSIMM TAKOX MOXHO 3AMIHUTM Jeski
BOT, aKWwo npunycTume 3HUXEHHs Tou-
Hocti Ha 20—30 %.

Min 4ac asToHOMHOI poboTH iHep-
uiansbHOI HasirauinHoi cuctemn BOT sce
Le XOPAKTEPU3YIOTLCS BULLOKO TOUYHICTIO,
ane SKWO A0 CUCTEMM HAOXOOUTUMYTb
TAKOX OHOBMEHI 3HAYEHHS LWBWAKOCTI
TpaHcnopTHOro 3acoby abo nnatdop-
MM, TO cuctema Ha ocHosi MEMC moxe
NPAWOBATH MPUONU3HO 3 TIEKD CAMOIO
TOYHICTIO, WO ¥ OBTOHOMHA CHUCTEMA
Ha ocHosi BOT.

AKWwo BPAXOBYBATM  MOCHILOBHUIA
possutok TexHonorii MEMC, konkypeH-
TOCMPOMOXHI LiHW TO MOXIMBICTb BMKO-
PUCTAHHA [OAATKOBMX AATYMKIE (HaNpW-
knag, natumkis cuctemn OBDII), To moxHa
NPUMYCTUTH, O BXE B HANBAMKYOMY
MaNBYTHBOMY BENUKA KiNbKiCTb BONOKOH-

Puc. 10. BiaxuneHHs TpaekTopii cucremu Ha ocHoei MEMC 3 OBDII

HO-OMTUYHMX ripocKonie Byae 3amiHeHa
MEMC-npucrposamu.
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ToF coozogui. Ompumanns 30-306pamenns:
nealxige uu nagMipne

Onekcanpp LWeenos

Llle kinbka pokiB TOMy TeXHOJIOriS OTPUMAHHS 06’eMHOro 306pa-
YKeHHs pocnip)xyeaHoro 06’ekta — Time of Flight, a6o ToF, — 6yna
Ha cnyxy TinbKKM B manoi rpynu npodecioHanis, aki 3Hanwnm ii
Ans ce6e kopucHolo. B iHLUMX BUNagkax, HepigKo nig yac yMcneH-
HUX BUCTUBOK, MU YYJIU MPO YACONPOSIbOTHI BUMipH, 3ae6inbLio-
ro iHAycTpianbHOro CNpPSMyBOHHS, A€ WOpPA3y AEeMOHCTPYBAU
6e35iy yMOBHO YHIKANbHUX anroputmis i cep 3acTocyBaHHS, AKi
Hanuacrille He MAIOTb MalXe HiYoro cninbHOro 3 peanisauygicio

NMPAKTUYHUX 30BACHbDb.

Cboro,uHi X, Pa30OM i3 6esnepepsHOIO
MIHIQTIOPU3ALIEIO | 3POCTAHHAM PYHK-
uioHany HaniBNPOBIAHMKIB, MM 6AYMMO, AK
e HepaBHO GAHTAZIMHI TeXHoNorii 3Ha-
XOAATb CBOE MiCLEe Cepep 3BWMYHMX AN
Hac npwnagis. ToF-cencop y cmapTdori
(pmc. 1) Tenep NoBMHEH BCTOHOBUTH KOXEH
BUPOBHUK, Akuin nosaxae cebe, i came
HQO BIACYTHICTb AATYMKA BKOXYTb YCi, KOMY
AOBELEeTbCS HAMUCATU OrAL NPO MOBIMbHY
HOBMHKY. Ane U1 TaK BiH HeoBXiaHWH i, B3a-
rani, Haeiwo noTpiber uen ToF-ceHcop?
Cama no cobi 4aconposniTHaO TexHo-
noris icHye goBoni AABHO, ii, MMOBIPHO,
30NO3MUYUIM B KQXKAHIB, K BUMIPIOIOTb
BiACTOHb 4O O6’€KTa 30 4ACOM, HEObXif-
HUM ONsi MOBEPHEHHS BUMPOMIHIOBAHOMO
HUMM X yNbTPO3BYKOBOTO curHamy. Cxo-
XUIA MPUHLUMN BUKOPUCTOBYETLCH Y BCIM
BiLOMIN meauuHin npouenypi MPT, ne kap-
TUHKY OTPUMYIOTb 30 AOMOMOrOI0 QHO-

Puc. 2. Mpuknapg cTBOpeHHs LONOBHEHOI PeanbHOCT
(mxepeno: Sony Depth Sensing website)

nisy BiAGWUTOrO CurHany pPIsHOI 4acCToTH.
OTprMYyBATU BIBEOCUIHAN QHAMOMYHUM
cnocobOM HOBUYMAMCA HEAABHO, BiATOA
HOMQAralYMCb 3HOMTU AN HOBOT TEXHONO-
rii AOCTOMHI 3ACTOCYBAHHS. IX 0O HALMX
OHiB HOBPANOCA YMMano.

ABCONOTHA YBAra CbOTOAHI HONEXMTb
NArMaHCcbkMM CMapTPOHAM, e ans 36e-
PEeXeHHs penyTauii BXe Hiik He MOXHQA
obiitnca 6e3 ToF-cencopa. [lo Tiei x kaTe-
rOpIii MOXHA BIIHECTM | Pi3Hi NOBYTOBI Npw-
NagM, HA KWTAAT irPOBMX MPMCTABOK i JO-
mawrix [K. He suknioueno, wo, sk i Wi-Fi,
4aconponiTHIi kamepu Hesabapom ByayTs
BCTOHOBIEHI HOBITb Y YaMHMKy. [lokm wo
TEXHONOr0 30CTOCOBYIOTb, HAMPUKIAA,
AN PO3MI3HOBAHHS OBAMYYA BAACHMKA
npuctpoto Face-ID, creoperns ponosHe-
HOi peansHoCTi (puc. 2), 6e3koHTaKTHOT
B30EMOfIT KOPMCTYBAYA 3 KOHTEHTOM

(pnc. 3), metpororii. MpocTiwe kaxyuw,

h

Puc. 1. ToF-ceHcop é;xel GTOF0503

OCTQHHI dyHKUIT AAKOTb 3MOTY PO3CTOABKUTH
Mebni y KBAPTUPI, B PEQbHOMY HOCi JOMA-
SIbOBYIOYM OMBAH ABO KYXOHHWM FAPHITYP
HQO eKPaHi CMOPTPOHA, MPW UbOMY BUMI-
PIOIOYM peanbHi PO3MIPHU NPEAMETIB i3 He-
abusikolo TouHicTIo. | MOXHG 3aMOBKUTH
napy HOBMX KPOCIBOK 3 OHNAMH-MArasuHy,
NPUMIPABLLM X | PO3MAHYBLIKM 3 yCix BO-
KiB — xi6a ue He 3pyuHo?

«boke» — ue cnoso, HanesHo, 3HAE
CbOTOAHI KOXeH. XyAOXHiH edekT, Wo Aae
3mory Buainutn o6’ekt doTorpadysaHHs
LUMSXOM PO3MUTTS POHY, LOCIATAETLCS 30-
3BMYAM 30BASKM BIACTUBOCTAM CEHCOPA W
ONTHKK, OB EKTUBA KAOMEPH, O COME NEBHOT
$OKyCHOT BIACTOHI TO CBiTNOCUAM, | BU-
3HOYAETLCH OAEPXYBAHOK MUBUHOIO Pi3-
kocTi. HeobxigHnx 3Ha4YeHb napameTpis
ONTUKKU Ass OTPUMAHHS TAKOTO edekTy 3a

Puc. 3. Mpuknap 6e3KOHTAKTHOI B3aEMOpAii KOpUcTyBaua
3 KOHTEHTOM (irpoBuii koHTponep Kinect)
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AOMOMOTOI0 KAMEPU MOBINBHOTO TenedoHy JOCATTH HE BAAETLCS.
| cboroaHi Boke B kamepi MobinbHOro TenedoHy boPMyETbCS
NPOrpamMHuUM cnocobom, 3okpema KombiHauiew iHbopmauii,
OTPMMAHOI 3 IEKINBKOX KOMEP OAHOYACHO. [Tpryomy HaMBINbLIOT
TOYHOCTI BAANOCS JOMOITMCA CAME 30 [OMOMOTOI TPMBUMIPHOT
KapTH 06’€KTa, WO 3HIMAETLCA, AN MOTO BUAINEHHS | TOAANBLIOMO
po3muTTa doHy. Came wi, MOBinbHI 30CTOCYBAHHA | AU iCTOT-
HUM MOWTOBX PO3BWTKY ToF-TexHonorii oTpumaHHs o6’emHoro
306paxeHHs KOCNiaxXyBaHoro 06’ekta B peansHomy Haci. Lo x
O HWWX COLIONBHO 3HAYYLUMX 30BAGHb, BUPILUKMTM SKi MAIOTb
ToF-kamepa i ToF-ceHcop, cepen HUx BAPTO OCOBNMBO BiA3HAYM-
T QBTOMOBINbHI LOMOMIXKHI CUCTEMU. AKE COME BOHM CbOTOAHI
BCE YACTILE CTAIOTb HE3AMIHHMMM MOMIYHUKAMM BOAIIB | MOKAN-
KQHi CKOPOTUTM KiNbKiCTb HELLACHUX BMMOAKiB HO goporax. Lle i
CHUCTEMM ABTOHOMHOTO BOgIHHA (pUC. 4), Wwo pospobnsioTbea no
BCbOMY CBITY, | CUCTEMM ABTOHOMHOIO MAPKYBAHHS ABTOMODINS,
HaBIrauji APOHIB, | CUCTEMM KOHTPOIIO HABIMXKEHHS NiLLOXOAIB,
Q TAKOX IHWMX TPAHCMOPTHUX 3acobiB. Baxnueui i BHYTPILIHIA
KOMpOPT BOAis, NOBEAIHKY AKOTO TAKOX KOHTPOMOKTE MOLYI,
30CHOBAHI HaO NOBYNOBI HOro TpuBMMIpHOT Moaeni. Bonn gono-
MQAraioTb CTEXMTH 30 CTAHOM | NOBeaAiHKOIO BOais (puc. 5), aaoTs
3MOry 3MIHIOBATH HATAT peMeHs 6e3neku BiAnoBiaHO O CTaTypH,
KiNbKOCTI OfAry TA PYyXiB BOAiS, HOMNALITOBYBOTWU MOMOXEHHS i
$OpMy KpIiCna i HABITb PO3MIZHABATH BNACHUKA TPAHCMOPTHOTO
30C0o0By Ana MOMINWEHHs KOHTPOMIO LOCTYMy 8O $yHKUiOHAMY
aBTomMobina. Yce ue [LOMNOBHIOE EProHOMIYHI BAOCKOHQNEHHS,
apxe 30 ONOMOTOI0 AHONI3Y PYXiB TPUBMMIPHOI MOAeni BOAIA
3'ABNAETLC MOXIIUBICTE GE3KOHTAKTHOTO KEPYBAHHS XECTAMM.

OpHok cnig Nam’sTaTv, Wo Came iHayCTRIi MM 30BAAYYEMO
possutkom TOF-TexHonorii. Afxe B NpPOMMCIOBOCTI Ui Npunaam
AQABHO 30CTOCOBYIOTh, | B 6AraTbOX ranyssax BOHW CbOrOfHI He3a-
MiHHI, 30KpeMa Mif, 4HaC BUMIPIOBOHHS TA KOHTPOSO 3ANOBHEHHS
06’eMy, LLIO HEPIAKO MOXHA CMOCTEPIraTH B ABTOMATU30BAHMX, Q
TUM Naye B ABTOMATUYHMX CUCTEMOX, HAMPUKNAL ANs ABTOMATHY-
HOrO HAHECEHHS NIOTOTUMY HA MOBEPXHIO YNAKOBKM, HE3ANEXHO
Bin popMM Ta PO3Mipy 06 exTa.

Ha pucyrky 6 nokasaHo poboTy aBTOMATUYHOTO cknagdy, Ae
[Bi KOMEPM HOBAHTOXYBAYA AAIOTH 3MOry Ges yyacTi oneparto-
PA KEPYBATH MALUMHOIO i BUKOHYBATU HABOHTAXEHHS. Y LbOMY
NPUKNOAI NpWM CTBOPEHHI KAOMEPWU BUKOPWCTOBYBOBCS HOBITHIM
iToF-cencop Gpixel GTOF0503.

Y HoBeneHin aBTOMATUYHIN CKIIAACHKIM CUCTEMI BEPXHS Ka-
Mepa HOBAHTAXYBAYA OAE 3MOTY BM3HAUYWMTM 3aransHy obcra-
HOBKY, BUSIBUTU MEPELUKOAU i YHUKHYTU 3iTKHEHb. PpOHTOMBHA
KQMepa MPOBOAMTL BMMIPIOBAHHA TA igeHTUdikauilo o6’ekTis,
PO3TALLOBAHUX Nepeq Helo. Take NOERHAHHS LOMNOMArae TOYHO

Gpixel GTOF0503
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Puc. 4. ABTOMOGinb i3 CUCTEMOIO ABTOHOMHOTO BORIHHS
(mxepeno: Sony Depth Sensing website)

Puc. 5. Mpuknapg po3nisHaBAHHS XecTiB BoAis

(mxepeno: Sony Depth Sensing website)

7 eEKTUBHO KEPYBATU HABAHTAXYBAYEM, MOBHICTIO KOHTPOJTIO-
04U NPOCTIP HABKONO HbOTO. MMOXIAHMX Y TOKOTO 3QCTOCYBAHHS
Moxe ByTu 6esniv, i WO CTOCYETbCA KePYBAHHA 6e3ninoTHUMM
NPUCTPOAMM, TyT nepeouiHnT ToF- i 3D-BUMipIOBaHHSA HEMOX-
nmBo — 6e3 HUx CborogHi 6yno 6 AINCHO CKNOAHO OTPUMATH
TiAHWIA Pe3ynbTaT.

Ane poeante a6CTPAryeMoch Bif MPAKTUYHMX 3QCTOCYBAHbL
i 3BEpPHEMOCS [O COMOIi TEXHOMOrii Ta ii OCHOBM — CEHCOpiB
306paxeHHs, 6es akux Hi npo ske 3D He morno 6 6yTh i1 MOBMU.

Ha pucyHky 7 CxeMaTMYHO MOKA3AHO NPMHUMMKM PO6OTH
OCHOBHMX iHAyCTpianbHUX cuctem nobyposn 3D-306paxkeHHs,
L0 LIMPOKO 3aCTOCOBYIOThCS cboroaHi. Cepen Hux (3nisa Hanpa-

Puc. 6. Kappu Bunpo6yBaHb aBTOMATUYHOTO KEPYBUHHSI HABUHTC)KYBA4YeM Ha ocHoBi ABox iToF-kamep Ha 6a3i ceHcopa
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. Kamepa
Jlasep a

BO) NA3EPHA TPIAHTYNALLIA, CUCTEMM HA OCHOBI CTPYKTYPOBAHOTO
CBIiTNA i YOCONPONITHI CUCTEMU, NPO SIKi LLINOCH HA NOYATKY CTAT-
Ti. [1oroBopMMOo KOPOTKO MPO KOXHY 3 HHX.

JIA3EPHA TPUAHTYNISUIA

|_|_|Mp0|<o MOLMPEHA NA3EPHA TPIAHTYNAWN HANEXMUTb A0
HOMMPOCTILLMX CUCTEM | FPYHTYETBCS HA LOBOX KIIOYOBMX
KOMMOHEHTAX: NA3EPHOMY BUMPOMIHIOBAYI TA KAMEPI, WO Npu-
Mmae curHan. Taka cuctema nMpocTa B peanisauii kK 3 norsgy
dI3UYHUX KOMMOHEHTIB | IXHbOTO Y3rOfXEHHS, TAK i B HAMWCAHHI
QNTOPUTMIB NporpamHoro 3abeaneueHHs. JlasepHa TpiaHryns-
Lis — TexHOonoris CKAHYBASIbHA, BOHO SKHAMKPALLE MiAXOAMTb
I8 NOTOKOBMX BMPOBHMUMX | NOMCTUYHMX AiHIM, AOPOXHLOrO
Ta 3anisHnyHoro nonotHa. OfHAK Ana BUBYEHHS TPUBUMIDHUX
06’exTiB Uer cnocib xo4a i 30CTOCOBHUM, ane HEe3PyYHUI Yepes
HeobxiaHICTb opraHizauii 6e3niyi TOYHMX nepemileHb Ans cka-
HYBAHHS BCi€l NoBepxHi gocnimkysaroro ob’exta. Jo Toro x 3
TAKUM METOLOM BAPTO 3a6yTH Npo iHPOpMaLiio NPo Komip.

Gki cercopu 3HQROGNATLCA ANA peanisauii UbOro metoay?
Kputninnummn napametpamu cranyTs kapposwir sateop (Global
Shutfer), po3ainbHa 30ATHICTL MO FOPU3OHTANI (PO3aiNbHA 3aAT-
HICTb MO BEPTUKANI OBMEXEHA CKAHYBANBHUM BUMLOM OTPUMAHHS
306paxenHs) i cniesigHOweHHs curnan-wym (Signal-fo-Noise
Ratio, SNR), 06ymoBneHe BENMUMHOK HOKOMUYYBAHOTO CUMHAMY
(posmipom nikcens). Bci ui napameTtpu BignosiaaioTs 30 TOYHICTL
nobynosK NinCyMKoBOro 306paxeHHs. Baxnusoto craHe i Bucoka
KagpoBsa yactota. Jk npuknag Hasegemo asa cencopu Gpixel:
nepwwuit —inaycrpiansHin GMAX2509 3 posainbHolo 3aaTHicTiO
3a ropuzonTtannio 4 200 nikcenis, kagposoto yactotoro go 618 Iy,
npu obmexerHi 8 1000 psaxis i SNR 38.3 ab. Opyruit — npeg-
crasHmk HagwsuakicHoi cepii GSPRINT4510 3 ropusoHTansHo0
posginsHoto 3patHicTio 4608 nikcenis, WBMAKICTIO 34MTYBAHHS
3886 Iy 3a o6mexerHs B 1000 paakis i SNR 44.8 gb.

CUCTEMU HA OCHOBI CTPYKTYPOBAHOI'O CBITJIA

CMCTeMM HO OCHOBI CTPYKTYPOBAHOIO CBITNA MAIOTb CXOXICTb
i3 NPUHUMNOM NA3EePHOT TPIAHTYAALT, ane 3aMiCTb TOYKOBOTO
NA3ePHOrO BUMPOMIHIOBAHHS TYT BUKOPUCTOBYETLCS NiACBIYYBOH-
Hs nons. Lle HasuBOETLCA METOROM MOBHOTO MONs, OCKINbKK BiH
3ab6e3neyye NOBHE TPMBUMIPHE 300PaXEHHS 06 EKTA 3 BUCOKMM
PiBHEM TOYHOCTI TA PO3AITLHOI 30ATHOCTI. MeToa WHpPoKo no-
wmpermnit 8 AOl — aBTOMATUYHIN ONTUUHIN iHCNekuii 06’ ekTiB
NS OAHOMOMEHTHOI, ogHokaaposoi nobynosu 3D-306paxeHHs
06’eKTa, WO AOCMIAXYETLCA, WO AEMOHCTPYE BMCOKY MPOMYK-
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Puc. 7. Mpuknagm ocHOBHUX METOAIB OTPMMAHHS Ta aHanisy 3D-306paxkeHHs (gxepeno: ZIVID AS): nasepHa TpiaHrynsuis (a);
CHUCTEMM HO OCHOBI CTPYKTYpPOBAHOrO cBitna (6); yaconponitHa cucrema (B)

TUBHICTb | rHydkicTb. OAHAK TAKUIA METOA BUMATQE CTATUYHOCTI
OCIiAXYBAHOTO 06'€KTA | HAMYACTIWE BUKOPUCTOBYETLCA B NA-
60pPATOPHO-BUPOBHMHOMY OBNAAHAHHI.

CeHcopM ans CMCTeMM HO OCHOBI CTPYKTYPOBAHOTO CBITNA TA-
KOX MOBMHHI BUPi3HATUCA kagposum 3ateopom (Global Shutter),
BENMKOIO po3ainbHoto saaTHicTio (BXT) nepesaxHo y cnissigHO-
wenHi 1x 1, xopowum SNR ans sa6esnederHs TounocTi nobypo-
Bu 3D-06"exta i pexmmom HDR. Bci ui xapaktepuctmkm sigMiHHO
npeactasneri B cencopax Gpixel ingycrpiansHoro GMAX i
HaawsmakicHoro cimenctea GSPRINT 3 kaapoBum 3aTBOPOM.
GMAX3265 3 posginbHoto saathictio 93447000 (BxTI) 3 ka-
apoeoto yactotoo o /1 [y 30 noeHOI po3minbHOI 34ATHOCTI,
SNR 40 ab i uepespsakosum HDR. GSPRINT4521 3 posginbHoto
spathictio 5120%4096 (BxT) supae no 1000 My 3a nosHoi
po3ainsHoi 3gatHocti 3 SNR 44.8 b i nosHokagposum HDR-pe-
XMMOM 3QBLASKM OLHOYACHOMY 3UMTYBAHHIO KAZPY 3 PI3HUMM
KOEDILIEHTAMM MOCUNEHHS.

YACOMPOJIITHI CUCTEMU

|_|OBepTO}Ol4MCb no yaconponitHux cuctem (Time of Flight),
YTOYHMMO, O HA BiAMIHY Bif, NPOCTOPOBKUX CUCTEM, BOHM
PPYHTYIOTbCA HO BMMIPIOBAHHI Mepiogy 4acy, HeobxigHOro ans
nponboTy (MPOOXoaXeHHs) CBiTNa Big Axepena o ob’ekTa Ta
Hasaa. Cam meTopn ainuTbCa We Ha ABA Nigsuaw, npsmuii (direct,
dTofF) i nenpamwit (indirect, iToF), B skux yac BumiptoeTbes 6es-
NMOCEPEAHbO | WASXOM AHAMIZY PA30BOTO CMIBBIAHOLIEHHS MiX
BUMPOMIHIOBAHMM | LETEKTYEMMM CBITIOM i3 CUMHYCOIAANbHOIO
MOLYNALIEID IHTEHCUMBHOCTI BignosigHo. PoseuTkom apyroro me-

Puc. 8. ToF-cencop Gpixel GTOF0503
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Samsung (B)

TOAY € IMNYNbCHUIA METOL, Y AKOMY Nnasep
BMMPOMIHIOE AyXe KOPOTKi CBITNOBI iM-
nynbCU B MOELHAHHI 3 CUHXPOHI30BAHUM
CEHCOPOM 306PaXEHHS 3i CTPOBYBAHHAM.
B ocranHbomy Bunapky ans nobypoew
3D-306paxeHHs NonikcenbHO AHANI3YETb-
C KiNbKiCTb HOKOMMYEHOrO CUrHany, Lo
NPUAMAETBCS MPOMOPLIMHO 30 AANbHICTb
3HOXOLXKEHHS TOYKM OB exTa.

BUCHOBOK

30p03 ToF-npunaan iHTEHCHMBHO BMKO-

PUCTOBYIOTBCS B HOMPISHOMAHITHILLIMX

Hanpamkax. CborogHi ui NnpuCTpoi cTanu

CNPABAi €PEKTUBHUMM | KOMMAKTHUMM, LLO

we Ginblie po3wmnpmno chepu ix 3acTocy-

ganHa. [lobynosa Ta ananis 3D-306pa-
xeHHs ob’ekta i Horo otoueHHs 3 ToF

MOXITMBUIA Y PEANbHOMY YACi TG HA Pi3HiN

BincTaHi. BTiM, npoekTyBanbHUKOM We €

HAZ, YYMM NONPALIOBATH — MONIC PO3LiNbHA

3[ATHICTb CEHCOPIB i KiHLEBUX cucTem. Ane

i ue nuwe nNuUTaHHs yacy. ns nocarHeHHs

MOKCHMMQIbHOT pe3ynbTateHOCTI ToF-cu-

CTemMa CborofHi Mae ByTu 3aCHOBAHA HA

CEHCOPI, WO BiANOBIAAE TOKMM BUMOTOM:

e Kapposuit 3ateop (6aratoctynewe-
i, multi-tap Global Shutter) ans mak-
CMMQNbHO PI3KOro 306paxeHHs Ges
PO3MUTTS.

e 3sopotHe 3acsivenHs (Backside Illu-
mination, BSl), Bucoka uactota mo-
aynauii (yac nepenasaHHa <5 Hc) i
KOMMIeKCHa BOYLOBAHA CXEMA CUH-
xpoHizauii Ha kpucrani. Bce ue Heob-
XiGHO Ansi OTPUMAHHS HOAIMHOI TOu-
HOCTI OfEPXYBAHOTO 300pAXEHHs B
pPeanbHOMY HaCi.

e Bucoka yactoTa kagpie ans To4HOT dik-
cauii 06’ekTa B KOXEH MOMEHT 4acy.

o B6ynoBaHi cxemMu 30XOMneHHs i 3un-
TYBOHHS Ans 306e3nedeHHs rHy4KoCTi
CUCTEMM.
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Puc. 9. BisyanbHe nopiBHSHHS KOAPiB, OTPMMAHMX B iA€HTUYHMX YMOBAX
i3 3acrocyBaHHsm ceHcopa: Sony IMX516 (a); Gpixel GTOF0503 (6);

fAckpasmum  npuknagom  ToF-cenco-
PO, WO BiANOBIAGE BCIM UMM BUMMOTAM,
cnyrye Hosa matpuus Gpixel GTOF0503
(pmc. 1, 8).

Ller BSI KMOH-cencop ctBopeHmit 3a
BCEBIYHOT NIATPUMKM IHAYCTPIAbHUX NAPT-
HEpiB, 3 YPAXYBAHHAM ixHiX NOBAXaHb i
peansHo NoTpibHUx dyHkuii. PosainsHa
spatHicTb maTpuui 640x 480 nikcenis pos-
MIPOM 5 MKM KOXEH, TPUCTyneHeBui Ka-
aposuit sateop (3-tap Global Shutter, kon-
Tpact paemoaynauii no 80% 3a 165 Mluy,
yac nepenarHa 3—5 ¢ — BCi Wi napameTpu
SKHOMKPALLE BiAMOBIAAIOTb BUMOTAM iHAY-
ctpii). onoBHeHWit kaapOBOK Y4ACTOTOK
no 60 lu 30 NOBHOI PO3AiNbLHOI 3AATHO-
CTi TO LUMPOKUM OMEPALIMHUM dYHKUIO-
HQMOM Ha KWTanT BOYAOBAHOTO BiHiHrY,
BIAOUTTA MO TOPU3OHTANI TA BEpPTMKANi,
BuaineHHs obnacreit iHTepecy (Region of
Interest, ROI), 6esnidi pexumis 3axonnen-
HS1 306PAXKEHHS, MOMNYNAPHOTO iHTEepde-
cy MIPI, patuuk Moxe mpeteHmyBaTM Ha
3BAHHS OJHOTO 3 HAOMKPALLMX NPEACTABHM-
kie ToF-ceHcopis.

Ha 30kiHyeHHs HOoBEAemo BisyanbHe
NMOPIBHAHHA KAAPIB, OTPUMAHWX B iAEH-
TUYHUX YMOBOX i3 30CTOCYBAHHAM CEHCO-
pie Sony IMX516, Gpixel GTOF0503 Ta
Samsung (puc. 9).

CeHCcopU AEMOHCTPYIOTL CXOXi napa-
METPU, Hy G OCTATOYHE PILLEHHS, 3BICHO X,
NPUAMAE CMOXMBQAY, BiMOBILHO AO HASB-
HMX BUMOT | NOCTABNEHWUX 3ABAAHb.

OpHak cnig 3ayBAXKTH, WO CbOTOAHI,
no3a BCSAKMMM CymHiBaMM, ToF-ceHcopw
HE TiNbKKM CTANWU HEBIAAINBHOIO YACTMHOIO
NPOMMCIIOBOCTI TA QABTOIHAYCTPii, a #
MILHO 3QKPIMUMAKCS B XMUTTI 3BUYAMHMX
nogen. Bapto nuwe tpoxu sarnmnbutucs
B TEXHIYHE OCHQALLUEHHs Cy4acHoi noby-
TOBOi €NEeKTPOHIKM, SK HA MOBEPXHI ONu-
HAaTbCs ToF-ceHcopw, Wo ponomaraTs
3p0BUTH XUTTA Mofer ebeKTUBHILLMM i
KOM®OPTHILLMUM. (N
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Wo maxe Wi-Fi 7 i womy Bin BawnuBuii?

Aapci Mynen (Darcy Poulin), Skyworks Solutions
Mepexnap Ta peagarysanHs: Poman Nopenkos

Cranpgapt Wi-Fi 7 rotoBuii 3gilicHuTi pesosniouiio B 6e3gpoTtoBomy
3B’93Ky 30BASKM 36iNbLUEHHIO LWUBMAKOCTI, NPOMNYCKHOI 3/ATHOCTI
TA HU3BKUM 3ATPUMKOM nepeaayi AaHUX NMPU KOro BUKOPUCTAHHI
Yy 6aratbox ranyssax 1a cpepax 3acToCyBAHHS.

M XMBEMO y Ge3IpOTOBOMY CBITi.

LLlogHs BCe Binblwe npucTpois 06-
MiHIOIOTbCA BinbluMM O6'€EMOM  BAHMX Y
BinbLWiM KinbkocTi Micups. [1onMT HA HKX He-
BMMHHO 3pOCTaE — aHanituku Zion Market
Research ouikyiots, wo no 2030 poky
puHOK 6e3apoToBOro  38'A3ky  CArHe
219.86 minbapaa nonapis CLUA, a cepeg-
HbOPIYHMIM TEMN 3POCTAHHS CTAHOBUTMME
norag 15%.

Llert cnneck 3ymoBneHwi He nuwe
36iNbWEHHAM KinbkOCTi MpUCTpOiB, ane
M HOBMM KIIQCOM HOABUMOTIMBUX MPO-
rPaM, Takmx AK BAraTOKOPMCTYBALKA
LOMOBHEHA pPeanbHiCTb/BipTyansHa pe-
ansHicte  (Augmented  Reality/Virtual
Reality, AR/VR), irpn 3 edektom npu-
cyTHOCTI (iMepcuBHi irpu) Ta npomucno-
Buit InTepret peuent (Industrial Internet
of Things, lloT) Towo. Bowu Bucysaiots
aBCONOTHO HOBI BUMOTU 4O MPOAYKTMB-
HOCTIi, Ki 3HOYHO NEPEBULLYIOTb MOX-
nusocTti TexHonorin Wi-Fi, wo icHyoTs
cborogHi. [NigTprMmka umx nporpam y npo-
ueci iXx MQCOBOTO MOLUMPEHHS BMMATAE
POAMKANBHOTO NEPEOCMMUCIIEHHS B LiNO-
My TexHonorii Wi-Fi. Peaynstatom uporo
cras Wi-Fi 7.

[NopisHsHo 3 Wi-Fi 6E, Hoewui cTanpapT
Wi-Fi 7 npononye:
o 36inblUEHHs

OOHUX;
® 3HOYHe 36iNbLUEHHS KiNbKOCTI OgHO-

YACHUX 3’ €NHOHD;
®  HOOHWM3bKY 3ATPUMKY;

3MEHLLEHHSI BPA3MBOCTI JO 30BAA;

HMXYy BAPTICTb

Cranpapt Wi-Fi 7 6ye odiuiiHo 8u-
nywenum y ciudi 2024 poky, i npoaykt,
cepTndiKOBAHI 30 UMM CTAHAAPTOM, BXE
3’aBunmca Ha puHky. 3a nporHosamu Wi-
Fi Alliance, y 2024 poui 6yane posrop-
HyTO noHap 233 MinbioHM NpUCTPOiB
Wi-Fi 7.

LWBUAKOCTI nepepaui

WI-FI 7: KOPOTKUI EKCKYPC
Y MUHYIJIE

PonioqocmTHMﬁ (PY) cnextp € HaMuiHHi-
WMM pecypcom 6e3npoToBoi Mepexi.
LLlo6 6esnpoTosi NpuCTpOi MOMM Hesa-
NIEXHO B3OEMOAIATH Yepes 6esnpoToBy Me-
PEXY, KOXHOMY 3 HWUX NMOTPIGHO HARCHAATH
ab0o OTPUMYBATH AAHI Y BNACHIHA BY3bKil Ai-
NAHUI PAAIOYACTOTHOMO CNEKTPA, AKA HO3M-
BAETBCA PECYPCHO opmHuueio (Resource
Unit, RU). Ynm 6Ginbwa wactvHa cnektpa
NOKPUBAETLCH MEPEXEID, TUM Binblia Kirb-
kictb RU — i Tum BinbLuy KinbKicTs npucTpois
Mepexa MOXe MiATPUMYBATH.

Mepuwi nokoninnus Wi-Fi npauosanu
B mianasoHax yactoT 6nmabko 2.4 [Ty i
5.5 [Tu. Ysasits ix sk nmapanensHi woce,
KOXHMM 3 SKMX PYXAIOTbCA OAHOMICHI
cepann. LWo6 poswmputu MoxnusocTi
nigknodeHHs npuctpois, Wi-Fi 6E i Wi-Fi
7 BOJANM e OAMH YOACTOTHWM Biana30H
3 ueHTpom 6nmsbko 6.5 [Tu. Lle eksisa-
NEHTHO [OAABAHHIO LLE OfHIEl napanens-
HOT marictpani, Wwo oapasy X 36inbliye
KiNbKIiCTb MPUCTPOIB, SKi MOXE MiATPUMY-
BaT1 mepexa. Lls HoBa «marictpansy mae
3HQAYHO BiNbLUY NPOMYCKHY 3AATHICTb, HiX
nonepepHi ABi MAricTpani pPa3oMm y3Ti.

OCHOBHI YOCTOTHI AiONA30HM BiNATbCS
Ha kaHam (abo cMyrv B HOWIM aHanorii
3 Luoce), KOXEH 3 SKMX Oafi QinMTbCa Ha
Toukun goctyny (RU). Y tpaamuiiinomy Wi-
Fi npucTpit moHononisye Becs kaHan Ha
4ac CBOEI CeCii — XOAeH IHWWIA NPUCTPIK
HE MOXE HWM KOPWUCTYBATUCS. AKWO BM
Konu-Hebyab Oynu Ha NepenoBHEHOMY
cragioHi abo HA BWUCTABLI M HE MOMM
nia’enHaTMCA 0O Mepexi, TO, MMOBIPHO,
e CTanocs TOMy, WO He BMCTAYANO KO-
HOMiB 3B'S3Ky ANS MIATPUMKM BCIX Npu-
CTPOIiB, WO 3HAXOAATHCS B LA 30HI. Le
niiBOAMTL HAC AO NEPLUOro KOYOBOIO
oHosnenHs Wi-Fi 7.

WI-Fl 7 PO3LUUPIOETbCA
40 KAHAJIB 320 MI'yy

quo poswmpenHs ctangapty Wi-Fi 6E
no pianasony 6 [Ty 36inbwye nponyc-
KHY 30QTHICTb, UEM CTAHAAPT ObMexye
wnpuHy kanany go 160 Mlu. Wi-Fi 7 pos-
WwMpto€e WwupuHy kadany go 320 Mlu, wo
[QE HaM BABIYi Binblue KQHANIB y AIANA30HI
6 MTu. MNosepTarouncs go HAWOI aHanorii
3 AOPOrolo, MU GAKTUUHO MOABOINMM Kiflb-
KiCTb CMYr, MepeTBopMBLUM ii HO Cynep-
MaricTpanb 3 BenMYe3HUM 36inbLIEHHSIM
nponyckHoi sgatHocTi. Wi-Fi 7 mae # iHwi
HIOQHCK, aKi Wwe Binblue NiABULLYIOTb 300T-
HICTb MepexXi MOKCUMAMbHO edpEeKTUBHO
BUKOPUCTOBYBATH CMEKTP.

BararokaHanbHa po6ota

[Hyuke BMKOPUCTAHHS CNekTpa — e
oaHa 3HayHa nepesara Wi-Fi 7. [Mone-
penHi nokoninHa Wi-Fi obmexysanu su-
KOPUCTAHHS MPUCTPOEM O[HOTO KAHAIyY
30 ceaHc. JKWo kaHan He Mmir 3abesne-
YUTU HEOBXIAHY MPOAYKTUBHICTb, PiLLEHHS
He iCHyBanO.

Baratokanansia pobota (Mulfi Link
Operation, MLO) y Wi-Fi 7 nossonse
Mepexi migkno4yaTM NpUCTPOi OAHOYACHO
yepes pi3Hi KOHANM | HOBITb Pi3HI YOCTOTHI
Aiana30HM Mig 4ac opHoro ceaxcy. Lis tex-
HOMOTIA MAKCUMI3YE MPOAYKTMUBHICTb | BU-
KOPUCTaHHS Mepexi. Lle cxoxe Ha Te, sik
QABTOMODBINb MOXE 3MIHIOBATU CMYTy PYXY,
NEePeMUKATUCA HA iHwe woce abo HaBITh
BMKOPUCTOBYBATH CNy>608Bi foporu, Lwob
YHUKHYTU 30TOPIB.

MLO mae # iHwi Baxnuei nepesar.
Y nonepegnix sepcisx Wi-Fi npuctpiit mir
abo nepepasati, abo NPUIMATH, ane He
Mir pobuti ue ogrodacHo. MLO posso-
nae npuctposm Wi-Fi sukonysatn obugei
dyHKUiT OBHOYACHO.

OCTaTOYHMM  PEesyNLTATOM BUKOPH-
cranHas MLO € 3HauHe 36inblwenHs npo-
nyckroi 3gatHocti. MLO Takox ocHalye
Wi-Fi 7 nigTpumkolo feox cnyx60osumx
Mesh-mepex. Lli amnamiubi Ta camosia-
HOBJIIOBAbHI MEPEXi €DEKTUBHI AN TAKMX
30CTOCYBAHb, K ABTOMATMU30BAHI CKNAAM,
PO3YMHIi 30BOAM TA MEAMYHI LEHTPMU.
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Cxema moaynsuii BULLLOro nopsaky

Moaynsuis — ue TexHonoris kogyBaH-
Ha naHux y besapotosomy curnani. Wi-Fi 7
sukopuctosye 4096 QAM (Quadrature
Amplitude Modulation), wo nossonse
npuctposm Wi-Fi 7 nepepasatu 6Ginbwe
AAHMX MO OaHOMY KaHany. Yasitb cobi
PI3HULIO MiX aBTOMOGINEM 3 OAHWUM Naca-
XMPOM, KM e Mo HALWIM CMy3i nepepadi
AaHux, i asTomobinem 3 12 nacaxmpamm.
Bukopucranna 4096 QAM 3abesneuye
36iNbWEHHA MPOMYCKHOT 3AATHOCTI HA
20% nopisHaro 3 Wi-Fi 6E, akuit suko-
puctosye 1024 QAM.

3HMIKEHHS 3aTPUMKM — Habarato
HWXu4e, Hixx y Wi-Fi 6E

3aTpMMKa BHOCUTBCA Mepexero nifg
yac nepenadi BOHWX Bif MPUCTPOIO-Bif-
MPOBHMKA [0 MNPUCTPOK-OAEPXYBAYA.
3asgsakm Takum TexHonoriam, ak MLO i
4096 QAM, Wi-Fi 7 3a6esneuye 3Ha4HO
MEHLLY 3ATPUMKY, HiX MOro MOMepeaHUKM.
Lle ocobnmeo KopucHO Ana Takmx npo-
rpam, sk AR i VR, a Takox ans iHTepakTms-
HWUX irop, fKi MAKOTb HO METI IMITYBATH HOC
PeAaKUii MOANHN.

MpiopureTtHa mynbTuMmepginHa
cnyx6a

Wi-Fi 7 mae kinbka abcomoTHO HOBMX
bYHKLM, HAMBOAXKIMBILOIO 3 AKMX € Mpio-
pUTETHO MynbTumegiiHa cnyx6a (Multi-
media Priority Service, MPS). MPS posso-
nse mepexi Wi-Fi Bu3HauaTth npiopmutetHux
KOPMCTYBAYIB | BUAINATH iIM PECYPCU B MEP-
Ly yepry.

Mpuknanom Moxe 6yTU BU3HAYEHHS
NPIOPUTETHOCTI 3B’A3KY MiX PSTYBAMbHM-
KOMM TO NMEePCOHANOM 3 MiKBigALii HaCnig-
KiB HQA3BMYAMHMX CUTYaUiM Mig 4ac CTu-
XiHOro nuxa abo iHWoi katacTpodiyHol
nogii. Cboroani cnyx6u weuakoro peary-
BAHHS MOIOTb TOKWMIM CAMMUI MpiopuUTET Yy
BOCTYNi 4O Mepexi, 9K i BCI iHLWI KOPUCTY-
BaYi. Y HOA3BMUOMHMX CUTYALIsX MEPEexXa
moxe 6yTn nepesaHTaxeHa. MPS Hapae
cnocib 3abesneunTM QoCTyn A0 Mepexi
NPIOPUTETHUM KOPUCTYBAYAM, TOAKMM SIK
Cnyx6u LBMOKOTO PEAryBaHHS.

MEPEBAIU TA 3ACTOCYBAHHSA
WI-F1 7

surogy Bin Wi-Fi 7, sxe Habnuxa-
IOTbCA O MACOBOTO BMKOPMCTOHHS, Bif,
MOTOKOBOrO Bi€0 HOABMCOKOI YiTKOCTI 4O
mepex Wi-Fi, wo obcnyrosytots YncneHHi
NPUCTPOT B PO3YMHOMY BYaMHKY, BKIIO-
yaoum Bi,l],eOKOHCI)epeHLI,iT 0ns BiggoneHoi
po60TH/enekTPOHHOrO HasYaHHs. [eski

ﬂleﬂKi 3 30CTOCYBAHb, sKi OTPUMAIOTH
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3 oHoenenb Wi-Fi 7 30cepepxeHi Ha wu-
PLUOMY 30CTOCYBOHHI LKX TEXHONOTIN, ane
BiNbWICTb OPIEHTOBAHI HA PECYPCOMICTKI
NPOrpPAmMM, ki rOTYIOTECH CTATU NONYAsSpP-
Humn. Ocb nuLe Jeski 3 HUx.

Mpomucnoeuit IHTepHeT peuein

IHtepHet peueit (Infernet of Things,
loT) € pominytounm y Takux chepax, aK
OyamHku, odicn Ta posapibHa Topriens,
ane PUHKOBI MPOrHO3M MOKA3YIOTh, LWO
npomucnosmit loT (lloT, Industrial Internet
of Things) BUTICHUTL Oro Ha APYrMit NAGH.
Cy4yacHe MpOMMUCNIOBE CepefoBuLLE, BIf
30BOfAIB O KOMYHASBHMX cny>K6, TNOTiICTUKM
TQ TPAHCMNOPTY, BCe Binblue 3anexmTs Big
Mepexesux npucTpois. Latumkm Ta iHTe-
NEeKTyAnbHi KOMNOHEHTHU NEPERAIOTb MOTO-
KU BAHUX 419 306e3MeUeHHs MPOrHO30Ba-
HOro OBCNYroBYBAHHS TA AHAMITUKM, B TOM
4ac AK KOHTPOMEpH Mepexesoro obnag-
HOHHS MIATPUMYIOTb BiAAANEHE YCYHEHHS
HECMPABHOCTEN TA PYHKLIOHYBAHHS.

Bukopucranns Wi-Fi nmigeuwtye rHyu-
KicTb (ysBiTb CcOBi dabpuky 3i 3aaTHICTIO
pekoH}IrypaLii) TpM 3HAYHO MEHLLIMX Kami-
TONbHUX BUTPATAX, Y MOPIBHAHHI 3 APOTO-
BMM cuctemamu. Ha gopatok po Bucokoi
NPOMYCKHOI 34ATHOCTI TA NOKPUTTA, Ui 30-
CTOCYBQHHSI BUMArQIOTb HAAIMHOCTI n'aTo-
ro knacy (6essigmosHa poboTa NpoOTArom
99.999% uacy), HamifHOrO 3aXMCTy Ta
AETEPMIHOBAHOTO 38'A3KY, WOBG rapaHTy-
BATH, LWLO BCi AOHI TA KOMOHAM AOCATAOTb
Micus npuaHayeHHs 6e3 Byab-skux 3aTpu-
MoK ab0 30B0g.

Wi-Fi 7 igeanbHO BignoBigae uum Bu-
MOraM Pa30OM 3i 3HAYHMM MiABULLEHHAM
NPOMYCKHOI 34ATHOCTI, WWPOKOMY MO-
KPUTTIO TO MIHIMOMbBHIM 3aTPUMLL

BaratokopucryBaubska AR/VR

Migtpoumka AR, VR abo ixHboi kombi-
HaWji — po3wupeHoi peanshicTi (Exfended
Reality, XR) Bxe BUMarae Bucokoi npopyk-
TUBHOCTI. CMprOHi3ou,iﬂ nepepayi AaHUX
KifIbKOM KOPUCTYBAYOM 3 OfHI€i TOYKM O~
CTyny BMMAra€ HAABMCOKOI MPOMYCKHOI
3[0ATHOCTI T HOAIMHOCTI 38'93Ky Npu 36e-
PEXEHHI MIHIMAMBHUX 3ATPUMOK | NPUAY-
wenHi 3asag. CneujansHi dyHkuii Wi-Fi 7,
skmodatoumn MLO i 4096 QAM, pobnats
L0 TEXHOMOTIIO IAEANbHUM PILLEHHAM Ang
ui€l HOBOT Chepm 30CTOCYBAHHS.

IMmepcuBHi irpu Ta possaru
TexHornorii foNoBHeHOT Ta BiPTyanb-
HOI PeanbHOCTI BUBOAATL irpM TA PO3BATM
Ha HOBMM piseHb, 3a6esnedyioum 6ara-
TUW, BPOXAKOYMI AOCBIA — ane TinbKu
SKLLO FPATM B MEPEXi, HANALITOBAHIN HA
ixHIO NiATPUMKY. CbOTOAHILIHI BUKIMKM BO-
piloloThCA Big irop «y xmapi» go 6araro-

LNA_OUT
|

-

L
-+

TX_IN —H

ANT

205779-001

I
DET

KOPUCTYBALBKMX OHMAMH-IrOp i MACOBMX
6araTokopUCTyBALbKMX 3ax04iB. Mepexi
NOBMHHI 306€3NeYyBaTH OLHAKOBO BUCOKY
NPOMNYCKHY 3AATHICTb AN 4iTKOI geTanisa-
Ui irop i wupoke nokKpuTTa ANs Migkno-
YEHHs He N1LLIEe rPaBLiB, ane M rMaaadyis Ta
0BNAAHAHHS ANs TRPAHCAALT.

Baxnueo, wob ui nporpamu manu Mmi-
HIMONBHY 3QTPMMKY Ang nepenadyi pyxis
rpasuie Ha irposomy moni. Buwa nponyc-
kHa 3patHicte Wi-Fi 7, wupuHa kaHany
320 My i satpumku B 1 MC He BigcTaIOTH
Bif, LUBMAKOCTI rpM.

BesgpoToBui 3B'930K
Y MeAUYHUX LLeHTPpaxX

Benuki meamyni LEeHTPU CbOrofHi €
cynepkopuctyeadyamn  6e3npoToBoro
38’a3ky. Bce noumHaerbca 3 memmuHol
TenemeTpii, KA HOACUNAE NOTIK KPUTUHHO
BOXKMBMX AaHMX. [lepcoHan eukopumcTo-
BY€E HOYTOYKM Ta NAaHwWweTH, wob neperna-
AATH iCTOpIT XBOPOB, PesynbTaTH aHasi3iB
abo nepernanat sHimku. | He 3abysaiiTe
NPO NAUieHTiB TA ixHi CiM'T, AKi TPUMAIOTL
cBOi TenedoHM, NNAHWETH Ta HOYTOYKM
nif PyKoto.

MikoBi HOBAHTOXEHHs Henepeabaudy-
BAHI, O Mepexa MOCTIMHO nepeHanaLl-
ToByeTbca. HagilHicTe Mae nepiopsaHe
3HQUEHHS — BiA AOCTYNy OO Mepexi b6y-
KBOMTbHO 3QNEXATh XMTTH, a He3neka cTo-
iTb HO APYTOMY MiCL.

Lli BMMoOr# BignoBigQioTh CUALHUM CTO-
poram Wi-Fi 7. Bin pospobnenuin ans
epEeKTUBHOTO BUKOPUCTAHHS AiANA30HY
yacrort, a dyHkuis MPS pae amory Hapa-
BATM MPIOPUTET AOCTYNy MepCOHANy Ta
nepeaayi JaHMX HOF YCIMA iHLUMMK KOPUC-
TyBOYOMM B mMepexi, wob sabesneuntu
ONTUMAMNbBHWIM AOMNNL 30 MALIEHTAMM.

NMPOBJIEMU WI-FI 7

po nokpalueHHs npoayktueHocTi Wi-
Fi 7 Hanmucano 6arato, ane He ob6iNw-
nocs 6e3 nesHMx npobnem, WO Manu
MicLe MpM MPOEKTYBAHHI, MOYMHAKOUM 3
piBHs nnatv 1 Buwe. Leaki 3 Hux crtocy-

Puc. 1. CrpykTypHa cxema Ta 30BHiLlHIi Burnag mopynsa SKYY85787-11

IOTbC CXEM TEPMOPerynauii 3 MeTo Mi-
HiMi3auii Tenna, Wo BMAINAETBCA eNeKTPO-
Hikowo. [TpUKNAAOM BUCOKOIHTENPOBAHOTO
piwenHa ans Wi-Fi 7 moxe 6yt moaynb
SKYY85787-11 (ams. puc. 1) — 5 Ty FEM
(Front-End Module), wo mictuts 5-ITy,
SPDT (Single Pole Double Throw) nepe-
MMKaY npuimaHHa/nepeaasants, 5-TTy
nigcuniosay LNA (Low Noise Amplifier)
3 BMCOKMM KOEQILIEHTOM MiACUIEHHS i
HU3bKMM PIBHEM WYyMy 3 bypass-pexu-
MOM i HENIHIMHWI NiBCUITIOBAY MOTYXHOCTI
PA (Power Amplifier), npuanauenmnin ans
3actocysanb i cuctem Wi-Fi 6 senukoi
NOTYXXHOCTI.

4096 QAM 3abesnedye 3HAYHMI
NPUPICT NPOMNYCKHOI 3ATHOCTI, ane Moro
Habarato cknagHiwe peanisyBaTh, Hix
1024 QAM, o BMMArae cneuianbHmx eu-
COKOMPOAYKTMBHUX MiIACUITIOBAYIB MOTYX-
HocTi. Bukopucrarna 320-merarepuosmx
KQHONiB poBUTL Ue Lie CKIQAHIWUM, a
BCE BMLLE303HAYEHE 3HOBY X TAKW reHe-
pye Ginbwe Tenna. Kpim Toro, notpi6Hi
cneuianizoBaHi GinbTpu 06’eMHUx akyc-
TuHux xeuns (Bulk Acoustic Wave, BAW)
LN 3MEHLUEHHS 30BAA MK Y4OCTOTHMMM
LiaNA30HOMM, WO BMKOPUCTOBYIOTLCA B
MLO. lMpomucnosicts, 9k 3aBXaM, BNO-
panacs 3 UMM 30BAAHHAM, aQne aKiCTb
NPOAYKLii MOE 3HAYEHHS.

WI-FI 7 MOXKE 3AAOBOJIbHUTU
MOTPEEU HOBUX FAJTY3EM
BUKOPUCTAHHA

Konw y 2007 poui 6ye BunyLiEHMH
iPhone, HixTo He ouikysas nossu 6ara-
TOMINbAPAHOT EKOHOMIKM MOBINbHUX NPU-
knagHmx nporpam. Wi-Fi 7 opieHtosanmit
Ha NOTpebu Pi3HMX HOBMX 3ACTOCYBAHb,
ane Moro MOXIMBOCTI — BMLLA MPOMYCKHA
300THICTb, 3HAYHO PO3LUMPEHA EMHICTb,
e(pEKTUBHICTb BMKOPUCTOHHS CNeKTpa,
6e3neka, HAMIMHICTb | HAMHMXYA 3ATPUM-
KQ — BIAKPMIOTb WAAX AN 6AratbOx iHWMX
3actocysaHb. [ns 3abesnedeHHs Takoro
TUMY TEXHOSMOMYHOrO NPOorpecy NoTpiGHa
LiNa eKOCUCTEMA. CN
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bazamosapianmuuii anania y LTspice

Banentun Bonogixn

Mig yac po3po6neHHs eNneKTPOHHUX NPUCTPOIB
4YaCTO A0BOAUTLCA AOCHIAKYBATH BMIJIUB PO3KUAY
HOMiIHOIB KOMIMOHEHTIB HO NAPAMETPU LUX Npu-
cTpoiB. AGO HABNAKM — HEOGXiAHO BU3HAYUTH
AONMYCTUMUIA PO3KMA HOMIHAJIB KOMMOHEHTIB, L0
3a6e3neuvye BignoBigHicTb Npuctpoio Hopmam TY.

BCTYN

KpiM PO3KMIY HOMIHANIB, HEPIAKO NOTPIGHO BPOXOBYBATH BIIIMB
i TaKMx 30YPIOBANbHUX GAKTOPIB, K TEMNEPATYPA, CTAPIHHS
TOLWO. 30BAAHHS YCKNAAHIOETHCA TUM, LLO Lii d)omopm LilOTb OQHO-
YOCHO TAi MAKOTb KOMMIEKCHUI BMKMB. |, Mpu IXHbOMY 3POCTAHHI
CKIIQAHICTb YPAXYBAHHSA B3GEMHOrO BMMBY 30iNbLUYETLCA B r€O-
MeTpuuHii nporpecii. To6To akwo dakTopie He 6arato, ckaxi-
MO oauH ab0 [Bq, TO PILLEHHSI MOXHA 3HAMTM 30 LOMOMOTOIO
KONbKyNsTOPA, onisus Ta apkywa nanepy. OAHAK Npu 3pOCTAHHI
KinbkOCTi hOKTOPIB NOAIGHMI IHCTPYMEHTAPIN WBMAKO CTAE MAp-
HUM. A OTxe, 3HOR06BMTLCH WoCh Binblw cepiosHe. Hanpuknag,
KOMN'IOTEPHMIM CUMYNATOP enekTPOHHKUX cxem LTspice.

9k npuknogHe 30BOAHHS BU3HAYMMO MOXITUBMI PO3KUL BM-
XiAHOT HAMPYTM ONOPHOTO IXKEPEeNna, CNPUYMHEHUN BIOXMNEHHIMM
NApPAMETPIB KOMMOHEHTIB, O TAKOX 3MIHOIO TEMNEPATYPU HOBKO-
NUWHLOTO cepenosmwa. Enexktpuyna cxema mxepena onopHoi
nanpyrv (BOH), si6paroro Ha mikpocxemi TL431, s306pakeHa Ha
pucyHky 1. Mpunyctumo, 3a TexHivHummn ymosamu (TY) notpi6ro,
wob JOH ¢opmysano suxigHy Hanpyry Vo,r =5 B £1.5%. Lei
NPMKNQA € OAHiElo 3 BAraTboX TMNOBMX 3QAAY, 3 HEODXIOHICTIO
BUPILLIEHHS SKUX PO3POBHMK ENeKTPOHIKM CTUKAETLCA B MPOLEC
CBOEI AisnbHOCTI.

Y 6ibnioteui cMMynaTopa Hemae creuianbHoi momeni, Lo
LAE 3MOTY IMITYBOTH AKICb PO3KMAM TA TEMNEPATYPHI 3ANEXHOCTI
mikpocxemn TL431 (nani — mikpocxema), Tomy nigroTyemo cneui-
QnbHY TECTOBY MOAEMb, CXEMY AKOT 306PAXKEHO HA PUCYHKY 2.

[ToauuifHi NO3HAYEHHS HOBICHUX KOMMOHEHTIB HO PUCYHKAX |
i 2 36iratoTbes. Pesmcropu R2 i R3 yTBOpPIOIOTL AiNbHKK, WO 3040€
euxigHy Hanpyry [JOH. [Oxepeno crpymy |2 imitye onopHmit
BXigHui cTpym | Mikpocxemun. Hesanexxe gxepeno Hanpyrm V1

Puc. 1. xepeno onopHoi Hanpyru
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iMiTye onopHy exiaHy Hanpyry V. mikpocxemn. ACKH (axepeno
cTpyMy, keposaHoro Hanpyrowo) G1 imiTye BHYTpiWwHiKA one-
pauiiHuit nigcuniosay mikpocxemu. xepeno crpymy |1 imitye
cTpym HasaHTaxeHHs | o.p. AOH XuBuTbCS Bif HesanexHoro
oxepena V2 Hanpyroto 9 B. Pesuctop R1 obmexye makcumans-
Hui BuxigHuit ctpym JOH. Cncok daktopie 36yperHs i 3MiHHMX
napameTpis HaeeaeHo B Tabnmui 1.

3mita TemnepaTypu (femp) npu3soaMTL [O TOrO, WO OMip
peancropis R2 i R3 amiHioeTbC BiANOBIAHO KO TEMNEPATYPHOrO
koediujenta onopy (tks). Llei snnue cninbHo 3 ponyckom dop
NPM3BOAMTL OO HECTaBINbHOCTI 3HAYEHb OMOpPIB PE3MCTOPIB.
Y pesynbTati onip peauctopis R Moxe Mati Byab-ake 3HQYEHHS
B AianasoHi R, —R,

R, = R(1=dop/100)(1+(T,, T, Jiks| =
=R(1-0.1/100)(1+0—20)x25x 10-6 =R % 0.9985,
R .. = R(1+dop/100(1+(T_—T. . )Jtks) = R(1+0.1/100)
(14(50-20)x25x 104 = Rx 1.0017,
ne |

om =120 °C.
Y usomy sunagky R2 = R3 = 10 kOm. Omxe, ans o6ox pesu-
CTOPIB MIHIMANIbHKA | MAKCUMANbHKIA Onip ByayTh OAHAKOBUMM:

R, =10x0.9985=9.985«Om aR,,=10x1.0017=10.017«Owm.

ONTUMI3ALIA AOCNIAKEHHA

l_lvw\ Ginblie Byab-skuin 3 NepepaxoBaHux ¢akTopie i napa-
MeTPIB BioxunaeTbcs B Ginblumit 060 meHwmit 6ik Big CBOro

CAIP

Cnucok ¢pakTopiB 36ypeHHs Ta napameTpis
Haszea Minimym Makcumym

Temnepartypa (T), °C 0 50
Tonyck onopy (dop), % -0.1 0.1
TemnepatypHuit koediuieHT onopy (tks), _95 95
10-6x1/°C (ppm*)
BxigHa Hanpyra (V. J, B 2.475 2515
Bxigrmit crpym (1, McA 1.1 2
Crpym HaBaHTaXeHH! (|0 xp), MA 0 6
Mpumitka. * ppm (parts per million) — minsitoHHa Yactka.

Puc. 2. TecroBa moaens Axxepena onopHoi HaNPyru




CAnp

HOMIHQMBHOTO 3HAYEHHS, TMM Oinblue BiAXMNAETLCA Bif CBOrO
HOMIHaNbHOrO piBHg BuxigHa Hanpyra JOH. Omxe, ana susHa-
YEHHS MAKCUMMOMNBHOTO PO3KMAY BMXIAHOI HAMPYrM AOCTOTHBO
BPOXOBYBATH TiflbkU KPAMHI BiOXWIEHHS GAKTOPIB | NapameTpis
36ypeHHs. B3asm Ha 036POEHHS LEN NPUHLMM, MOXHA 3HAYHO
CNPOCTUTH 3aBAAHHS. Y LbOMY PA3i 30BAAHHS 3BOAUTLCS A0 TOrO,
Wob BUMIPATM BMXIAHY HAMPYry Ons BCIX MOXIMBMX KOMBIHALM
303HAYeHMX BULLE PAKTOPIB | NAPAMETPIB, AKWO Ti HABYBAKOTL
TiNbKM [BOX 3HAYEHb: MAKCMMAIBHOTO TA MiHiManbHoro. Bigno-
BIHO, 3aranbHe Yncno kombiHawin ans k dpakTopis i napameTpis
LOPIBHIOE OHANOMYHOMY 3HAYEHHIO ABIMKOBOrO KOAY:

N(k) = (M

ne k — KinbKiCTb pO3pAaiB ABIMKOBOrO KOMY.

Y 1abmuui 1 nepepaxoBaHO wWicTb GAKTOPIB | NAPAMETPIB,
WO BMAMBAIOTL HA cTabinbHicTh BUxiaHoi Hanpyrn JOH. OpHak
Tpoxu paiwe 3miny Temnepatypu (1), TemnepatypHuit koedi-
uieHT (tks) i monyck (dop) Gyno nepetsopero Ha 3miHy onopy
peanctopis R2 i R3. Y pesynbTaTi KinbkiCTb 3MIHHMX NAPOMETPIB
3HM3MNACA 0o N'aTh. 3aranbHy KinbKicTb BCINsKMx KOMBIHALM i3
UMX NOPAMETPIB MOXHA 3HAHTH 30 dopmynoto (1) sk N=25=32.

BUKOPUCTAHHS AUPEKTUBU .TRAN

npouecy. Llei tun gocnigxeHHs fae 3MOry MOgentoBaTH no-
seninky [JOH nicna nogaui Hanpyrm xusnexHs. HeobxigHo nuwe
OPraHizyBATM 3MiHY HOMIHONIB | TOPAMETPIB KOMMOHEHTIB MOAENI
BiOMOBIAHO JO ABIMKOBOrO ANrOPUTMY.

[Mepebip KOMBIHALIN — Y UbOMY PEXMMI AOCTIAKEHHS MOXHA
30IMCHWATM 30 JOMNOMOTOI0 FEHepPATOPa ABIMKOBUX KOMBIHALLN.
Takuit reHepaTop MOXHA NOBYLYBATH HA ABIKKOBMX NIYUALHUKAX
abo Ha HesanexHux axepenax Hanpyru. [onepeaHbo Heobxia-
HO BCTAHOBMTU BiAMOBIAHICTb MiXX BAPIMOBAHUMM NAPAMETPAMM i
ngirikoenmmM pospsiaamu. BapianT Takoi signosigHocTi HasepeHo
B Tabmuui 2. Takox y Tabnuui BKA3AHO MIHIMANbHI 3HAYEHHS BCiX
napameTpis i npupoctn. Konu geirkosuin pospaa popisHioe 0,
BILMOBIAHMI MOMY MAPAMETP MAE MiHIManbHe 3HaueHHs. Kormu
OBIKOBMIM PO3PsA AOPIBHIOE 1, BIONOBIGHWI HMOMY NAPAMETP
LOPIBHIOE CYMi MIHIMONIBHOTO 3HOYEHHS | MPUPOCTY.

ﬂlmpeKTMBo .TRAN npusHayeHa ans LOCnigXeHHs nepexigHoro

GHIP NEWS
BinnosigHicTb miXk BapilioBaHMMU NnapameTpamm
Ta ABINKOBUMM po3psaamu
.. . _ | AsiikoBu# Bara
Hasea napametpa Minimym | Mpupicr pospsa | pospaay
Onip pesncropa R2, kOm 9.985 0.032 0 1
Onip pesucropa R3, kOm 9.985 0.032 1 2
Bxigra Hanpyra (V. ), B 2475 0.04 2 3
BxigHmit ctpym (1., McA 1.1 0.9 3 4
Crpym HasaHTaxeHHs! (l.4), MA 0 6 4 16
.:'unrih-! p!}ﬂHIJM i paricd | 5000
R
=, m-ﬂn{mmz} B3 560 L]
T {W(kd) ]
$Rlﬂkﬂ5ki 31}

I={11u+W{k3)*00u} 'l.r-{z.d?.h'nl'l:k:}'o.bﬂ

ééééé

PULSE[D 1 {H“Hﬂ“ﬂl_ﬁl} e} {1 {period f 2% (k0)-tT} (2" period /25 (ki0)})

¥
l\‘ Homep aeikcoacr poapamy ﬂ"'""fﬂ

Puc. 3. Mopens i3 reHepaTtopom KOoMb6iHawii Ha pkepenax

Hanpyru

Cxema mopgerni 3 reHepaTopom kOMGIHAWM HO Axepenax
Hanpyrv 306paxeHa Ha pucyHky 3. Yci mxkepena Hanpyr MaioTs
NPAKTUYHO OAHAKOBE HANALWTYBAHHS. HeobxigHo nuwe ekasatw
HOMEpP [ABIMKOBOTO pO3pady, Ans sSKoro paHe mxepeno byae
reHepyBATH NOCNIAOBHICTb HYNIB | oauHMub. [Ina npuknaay, Ha pu-
CyHKy 3 PO3KPUTO PSAOK HanawTysaHHs mrkepena V1, wo rere-
PY€E NOCNiA0BHICTb HYNIbOBOTO po3psay. HanawTysaHHs pxepena
nonarae B ToMy, Wwob y 3a3HayeHi Ha pucyHky 1 nosuuii paaka
srncatn 0. Ons nepworo pospaay Tpeba byne snmucatm 1, ans
apyroro 2 towo. Cnncok 38'a3kiB Mmoaeni HaBeaeHo B NicTuHry 1.

Pesynstat pocnimpkerHs sobpaxero Ha pucyHky 4. Hocnia-
XEHHS MepexifHOro Npouecy NOKA3YE, WO 3a Pi3HMX NOEAHAHb

tran {period}
AN
o= {9.085K » V{0)*32) 29 B3 360
Bl '["'{H]'
R={9.985k+ Vi1)*32)'

I={1. 1u4"l[k3!'l}.9|} Ll {2.4'-'541"“:1}'0.01}

§§§§§

PULSE(D 1 {perbod/3**(k-00} {0} {11} {pertod/2**(k-0)-t} {2*pariod/2**(k-01})

dx w T OREN brvaa 18 10BOEIRGT  dv w 1RLImY  dulooe w LETIORAL

Puc. 4. JocnipxeHHs nepexigHoro npouecy moaeni 3 Bapiauicio napamertpis
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NicTuur 1. Cmnmcok 3B’A3KiB Momeni 3 ABiikOBMM JiumMnbHUKOM

R1
Gl
R3
R2
V5
B1
B2

N002
Vout
NOO1
Vout
N002
NO01
NO003

Vout 560

0 N003 NO0O01 2.9

0 R={9.985k+V (k1) *32}

NO01 R={9.985k+V (k0)*32}

09

0 I={1.1u+V(k3)*0.9u}

0 v={2.475+V(k2)*0.04}

B3 Vout 0 I={V(k4)*6m}

V1 k0 0 PULSE(0 1 {period/2**(k-0)} {tf} {tf} {period/2**(k-0)-
tf} {2*period/2**(k-0)})

V2 k1 0 PULSE(0 1 {period/2**(k-1)} {tf} {tf} {period/2**(k-1)-
tf} {2*period/2**(k-1)})

V3 k2 0 PULSE(0 1 {period/2**(k-2)} {tf} {tf} {period/2**(k-2)-
tf} {2*period/2**(k-2)})

V4 k3 0 PULSE(0 1 {period/2**(k-3)} {tf} {tf} {period/2**(k-3)-
tf} {2*period/2**(k-3)})

V6 k4 0 PULSE(0 1 {period/2**(k-4)} {tf} {tf} {period/2**(k-4)-
tf} {2*period/2** (k-4)})

.tran {period}

.param k=5 period=32m tf=period/5000

.backanno

.end

Bapiauii napamertpis, nepenideHnx y tTabnuui 2, Hanpyra JOH
3anmwaetbes 8 gianasori 4.948-5.058 B. Poskug suxigHoi Ha-
npyr1 ctanosuts 5.058 —4.948 = 110 mB. Bigxunerns suxigHoi
HAMNPYr1 Bif HOMIHANLHOTO 3HaYeHHs 5 B He nepesnwye £1.1%,
Wo He ripwe sumor TY.

AnbTEPHATUBHMI rEeHEPATOP ABIMKOBMX KOMBIHALIM MOXHQ
nobyaysatu 3 BukopuctanHam aupektren .FUNC, aka nossonse
CTBOPIOBATHU KOpMCTyBaUbKi dyHKuii. OpmH i3 BapiaHTie reHepa-
TOpa KOMBIHAUIM MOXe BYTH CTBOPEHUI TAKMM YMHOM:

.param k=5 period=1
.func mod2 (x) if (x>2*int(x/2),1,0)
.func ras(n) mod2 (int (time/(period/2**(k-n))))

Tyt 3a nonomorowo aupektuen .PARAM creopioioTbcs 3MiH-
Hi ki period. 3MiHHO k BM3HQYQE KiNbKICTb ABIMKOBMX PO3PSAAIB
reHepaTopa KOMBIHaLiM, a 3MIHHA period BU3HAYAE TPUBANICTL
nepiogy moaenosanHa. Pyrkuisa mod2(x) susHadae napHicTs

€ Draldi

NicTuer 2. Conmucok 3B’A3KiB Momemni 3 reHepaTopoM
nBiiikoBux KOMGiHamii

R1 N002 Vout 560

Gl Vout 0 NO03 NOO1 2.9

R3 N001 0 R={9.985k+ras(1)*32}

R2 Vout NO001 R={9.985k+ras(0)*32}
V2 N002 0 9

Bl N001 0 I={1.lu+ras(3)*0.9u}

B2 N003 0 Vv={2.475+ras(2)*0.04}
B3 Vout 0 I={ras(4)*6m}

.tran 0 {period} 0 {lu*period}

.param k=5 period=1

.func mod2 (x) if(x>2*int(x/2),1,0

.func ras(n) mod2(int (time/(period/2**(k-n))))
.backanno

.end

m k=5 =l
fune mod2(x) 2*inb{xf 2),1,00
“fun ras(n) mod2(int{time/ (périod/2+*(k-n))))
Jtran 0 {period} 0 {1u*period}
R2

A%
£9.985k+ras(0)*32}

I={1.1u+ras(3)*0.9u}V={2.475+ras(2)*0.04

Puc. 5. Mopens i3 reHepaTtopom ABiliKOBUX KOMGiHaLLii

uinoro wucna x. Jkwo umcno x napHe, 1o dyHkuis noseptae 0,
akwo HenapHe, To 1. yHkuis ras(n) BusHavae cTaH ABiMKoBOrO
po3pAgy 3 HOMEPOM N.

Mogens i3 reHepaTOpOM ABIMKOBKMX KOMBIHALM, CTBOPEHMM
3a ponomoroto ampektmen .FUNC, sobpaxero Ha pucyHky 5.
Cnmcok 38'a3kiB MOfieni HOBEAEHO B NICTUHTY 2.

Pesynstat pocninxenHs 3o6paxeHo Ha pucyrky 6. Lli pe-
3yNbTATM QHAMOMYHI OTPUMAHUM PaHiWwe. 3ACTOCYBAHHSA KO-
PUCTYBALBKMX DYHKLINA AAE 3MOTY OTPUMATU BinbLl KOMMAKTHMI
30BHIWHIN BUrag mogeni. OnHaK y WBKMAKOCTI OTPUMAHA MOLESb
3HAYHO NMPOrPAE NONEPELHiN.

F:E"&!E%H“ T:é*irﬂ:; 2),1,0)
Sfunc ras(n) mod2{int{time/{period/2**(k-n))))
Jtran 0 {period} 0 {1u*period}

R2

AN
{9.985k+ras{0)*32}

B1

R3

R={9.985k+raE{1)*32

I={L1utras(3)*0.9u N={2.475+ras(2)*0.
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BUKOPUCTAHHS AUPEKTUBMU .STEP

MGTOJ:LMKO 6araToBAPIGHTHOrO aHAMi3y, PO3MAHYTA B MO-
nepeaHbOMy PO3Aini, LOCKTL NPOCTa Ta 3abesnedye ayxe
BMCOKY WBMAKICTb mogentoBaHHa. OaHAK Lus METOAMKA NigXOAUTh
TiNbKM A9 TUX AOCNIAXEHb, AKi MOXHA MPOBOANUTH 30 JOMOMOrOK
ampektmen .TRAN. 3 ii fONOMOro HeMOXnmMBo 3aiicHuTM 6ara-
TOBAPIGHTHUI QHANI3 30 iHLWMX BUAIB AOCTILXKEHHS.

3asHayeHy npobnemy nonepeaHbOi METOAMKU MOXHA CNPO-
ByBaTh BUPIWKMTM 30 gonomoroio ampektusn STEP. Lla anpek-
TWBA MPOTATOM OAHOTO CEAHCY MOLENIOBAHHA AAE 3mory 6ara-
TOPQA30BO 3ANYCKATH OyAb-sKMit TUM AOCTIAXEHHS 3 BOpIALEO
OfHOro MapameTpa. | uboro, HA Xanb, HEAOCTATHLO, OCKINbKMU
B HOLIOMY BMMAAKY MOTPIBHO OAHOYACHO 3MIHIOBATU N'SATb MO-
PAMETpIB, a He oauH. [1pobnemy MOXHQ PO3B’A3aTU BBEAEHHAM
AOMOMIXHOI 3MIHHOI ns (iM'a 3MIHHOT MOXe ByTW BOBINLHUM), AKa
BMKOHYBATUME POJfb CBOEPIAHOIO MiunnbHuka umknis. Came us
3MiHHa | Byne Bapitosatics ampektmeoto STEP. 3miHa x Heob-
XiIHMX NAPAMETPIB, CBOEIO YEPTOIO, BU3HAYATUMETLCH CTAHOM Tli-
unnbHMKa. [pu UbOMY KinbKiCTb LUMKMIB MOAEMIOBAHHS 3HOXOAATh
3a popmynoto (1) ak:

ns=2k=25=32,

ne k — 4ncno BapiNoBaHMX NAPAMETPIB.
CraH Byap-aKoro 3 ABifKOBUX PO3PALIB 1, 3ANEXHO Bifi HOME-
PA LMKy MOLEMOBAHHS NS, MOXHA PO3PAXYBATH 30 HOPMYNOHO:

= int(ns/2") - 2int(ns/2"), (2)

Cxema mogeni 6aratoBapiaHTHOTO AHAMI3y 3 BUKOPUCTAH-
Ham aupekTuem .STEP s06paxeHa Ha pucyrky 7. Cnncok 38s3kis
Moaeni HaBEAeHO B NICTUHTY 3.

PesynbtaT pocniopxerHs 3obpaxeHo Ha pwucyHky 8. Pe-
3yNbTATU MOAEMIOBAHHSA AHAMOMYHI OTPUMAHMM paHiwe. dewo
HWMI nigxig npoaemoHctposaHo & [1, 2], ne o6uncneHHs saru
LBIMKOBOrO PO3pPsay 3LIMCHIOETCS 30 BOMOMOTOK0 KOPUCTYBALLb-
KOT yHKUIi:

Qinclex

.func binary_digit(ns,n) int(ns/2**n)-2*int(ns/2** (nt+l))
[na BM3HOUEHHS NAPAMETPIB TAKOX 3ACTOCOBYETLCS KO-

PUCTYBAULKA GYHKUIS WC. JKWO NapamMeTp 30A4AHO Y BUMMALI

€ Draldi -3

Homep geifmoaoro poapray

e ™

ramns 0311
param R3I=9.985k+ 2#%1)-2%j 2%
mm rrﬂ—lziiu?ﬁirh t?ﬁﬁ.':;z:aj ’ zi*in nsf2%%
Jparam iref= + nsf2* o
_param Ihnd-u+ﬂnﬁmil*‘i45-2*hﬂmf 2¢%(3
Lo

R2
??}
<{>u
R3
{r3} {

Puc. 7. Mogens i3 gupekrusoto .STEP

f:'gm R2=9,985k+(Int{ns/2* ﬁztlmm_uﬂgmraz
L

s/ 24+ n;jjin

NicTurr 3. Cmmcok 3B’A3kiB Momeni 3 pgupekTuBON .STEP

R1
Gl
vl
R3
R2
I1
V2
I2

N002 Vout 560

Vout 0 N003 NOO1 2.9

N003 0 {vref}

N0O1 0 {R3}

Vout NO001 {R2}

Vout 0 {Iload}

N002 0 9

NOO1 0 {Iref}

.step param ns 0 31 1

.param R3=9.985k+ (int (ns/2**1)

.param vref=2.475+ (int (ns/2**2)

-2*int (ns/2** (1+1))) *32
-2*int (ns/2**(2+1)))*0.04
.param iref=1.lu+(int(ns/2**3)-2*int (ns/2**(3+1)))*0.9%u
.param iload=0+(int (ns/2**4)-2*int (ns/2**(4+1)))*6m
.op

.param R2=9.985k+ (int (ns/2**0)

.backanno

-2*int (ns/2** (0+1))) *32

.end

MIHIMQIBHOTO 3HAYEHHS MiIN | NPUPOCTY INC, BUKOPUCTOBYETb-
cs dyHKUia:

.func wc(min,inc,n) if(binary_digit (ns,n),min+inc,min)

I‘IM k=5 period=1

fune sty mﬂéﬁféﬁﬁ‘}' (parion/ 2+ (k)
Jtran 0 {period} 0 {1u*period}
R2

AN
{9.985k+ras{0)*32}

B1

R3

R={9.985k+raE{1)*32

I={L1utras(3)*0.9u N={2.475+ras(2)*0.

5 1 Hel
PSS T U Y A U SO IS o NS ) 1
TV [ R |

T

FETTS ek

M-

o

LA

s w BEREIT] Vonal), KEMEISGY b w TQ0e  dilie m BLTEMBATVIRD

Puc. 6. Bapiauis napameTpis 3a ;onomoroio reHepaTopa ABiiikOBMX KOMGiHaLii

www.chipnews.com.ua



GHIP NEWS

ﬁ ry nﬂ. chtras 2 2= f2 1
y N p—
Aune welm _"l;.;wg ﬂqm"f hmﬂm:;ﬂfm :} "

Lweta

B5k,32,1)3
{we{L.1u,0.9u,3)} {wo2.475,0.04,2)3 ér

Puc. 9. Mogens i3 gupektusoto .STEP i kopuctyBaubkummu
dyHKuigmm

SKLWO X NOPAMETP 3A4AHO Y BUIIALI HOMIHANBLHOTO 3HAYEH-
s nom i gonycky dop [y %), BukopucToByeTbCa byHKUis:

. func wc (nom,dop,n)
nom* (1-dop/100) )

if (binary_digit (ns,n) ,nom* (1+dop/100) ,

30CTOCYBAHHSA KOPUCTYBALBLKMX BYHKLIA AAE 3MOTY 3HU3UTH
KiNbKIiCTb TEKCTY B MOAENi TA MOKPALUMTH i1 3PYYHICTb YUTAHHS.
OpHak 4aC MOAEMIOBAHHS MPY LbOMY 36iMbLLYETLCS.

Cxema mogeni 6aratoBapiaHTHOrO AHAMI3y 3 BUKOPUCTAH-
Ham ampektnen STEP i kopuctysaubkux dyHKUiA nokasaHa Ha
pucyHky 9. Cnncok 38'93kiB MOAENi HOBEAEHO B NICTUHTY 4.

NicTurr 4. Cmmcok 3B’A3kiB Momeni 3 pgupekTuBON .STEP
i xopucTyBanbRkvMy OYHKIILsMU

R1 N002
Gl Vout
V1 NO0O03
R3 N0O1
R2 Vout
I1 Vout
V2 N002 0 9

I2 NOO1 O {wc(1.1u,0.9u,3)}

.step param ns 0 31 1

.0p

.func binary_digit(ns,n) int(ns/2**n)-2*int(ns/2**(n+l))
if (binary_digit (ns,n) ,min+inc,min)

Vout 560

0 N003 NOO1 2.9

0 {wc(2.475,0.04,2)}
0 {wc(9.985k,32,1)}
N0O1l {wc(9.985k,32,0)}
0 {wc(0,6m,4)}

.func wc(min, inc,n)
.backanno
.end

Pesynstat pocnimkerHs sobpaxero Ha pucyrky 10. Pesynb-
TATU MOAEMOBAHHS TAKOX GHOMOTIYHI OTPUMAHMM PAHILE.

Jliteparypa:

1. Spencer J. Getting the worst-case circuit analysis with a
minimal number of LTspice simulation runs. ANALOG DEVICES,
2017.

2. K6JCA: Monte Carlo and Worst-Case Circuit Analysis using
LTSpice, 2012 (Edited on 29 May 2020). (N

2 Dl [ o

step param ns 0 31 1
JSunc binary_digi ns&n] int{nsf 2" *n)-2*inb{ns/ 2% *(n+1))

e wolmin incn) i s, ) mmln+ dn,min
Op
.|'|,'| -
{wol 5985k 32,00} 2.9 1 560
"3 . Twc(0,6m AT 9
{wee(9.905k,32,1]}
{welLAu000,3)} {we(24750.04,2)} <7
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Puc. 10. Bapiauis 6ararbox napameTpis 3 BukopucraHHam aupektusm .STEP i kopuctyBaubkux GpyHkuin

BIOJIOrN4YHOroO CBITY

Komnarii Analog Devices ta Flagship Pioneering oronocum
PO CTBOPEHHS CTPATErYHOro QUIbSHCY 3 METO MPUCKOPEHHS [PO3-
BUTKY MOBHICTIO oundposaroro GionoridHoro csity. Lle naprHepcrso
o6’egHae pocsin ADI B ranysi iHX1HIPHHIY QHQIOrOBMX TA LMGPOBIX
HanisnposigHukis 3 gocsigom Flagship Pioneering 8 npuknagHivi Giono-
rif, LO CIPUATIME BIBKPHTTIO BiONONYHIX 3HAHB, HOBMX TA BAOCKOHAIE-
HMX BUMIPIOBQAHb, JIQrHOCTHMKM TA HOBMX BTPYy4aHb. Lle napTHepcTso nae
MOXIMBICTb CTBOPIOBATH MPOPMBHI PiLLEHHS ANlS 340POB S TA CTANOro
[PO3BUTKY JIHOAMHM.

3okpema, NapTHEPCTBO BMKOPUCTOBYBATUME YHIKQIIbHMH iHHOBA-
uisinmii npouec Flagship Pioneering Ta nepenosi HanisnposiaHUKosi

CTPATEFNYHE NAPTHEPCTBO AJ19 MPUCKOPEHHS PO3BUTKY NMOBHICTIO OLLM®PPOBAHOIO

rexrHonorii ADI, noprponio 0bpobku curHanis Ta gocsig y rany3i ¢i-
3MYHOTO CBITY, OB PO3KPHTH MMBOKO MPOPUBHI PILLIEHHS TA CTBOPHUTH
HOBI KOoMMaHii y cgepi ungposoi Gionorii. [Toyatkosi cpepm giansHOCTI
BKIIOHATUMYTb GIOENEKTPOHHI MAATPOPMY, PEreHEPATHBHE CinlbChbKe
rocrnogapcTso, HoBi 3actocysarHs LLII/MJI, a Takox npeseHTusHy me-
AMLMHY TA OXOPOHY 34008 ‘5. [TOTeHLiViHI JOCATHEHHS MOXYTb CrPUSTH
[OAQNBLIOMY [PO3BUTKY CEKBEHYBAHHS OINKiB HACTYNHOrO MOKOJIHHS,
MyTIbTUMIKIPOCKOMIT, PAHHIV BIQrHOCTUL 3GXBOPIOBAHb, NEPETBOPEHHIO
Benmknx obcsris 6ionoriyHoi iHpopmauii B npakTnyHi undposi AaHi,
PO3PO6UI Ta ONTUMI3ALT TTiKIB TOLLO.

www.analog.com
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MiKpoKOHMpPONEpU NOYAMKOBO20 PiBHS:
RL78/623 signosigawmb BuMo2aM
Enoxu Inmepnemy peveil

Tomoxiko Orcy (Tomohiko Ohtsu), Renesas Electronics Corp.

Kopxi Ypycima (Koji Urushima), Renesas Electronics Corp.

MikpokoHTponep RL78/G23, eunyweHuii komnaHieio Renesas
Electronics, Bigo6pakae noTpebm cborogeHHs i 3HO4YHO nepeBep-
wye Bupo6u cepii RL78. HusbkopiBHeBi mikpokoHTponepu RL78/
G23 BianoBiaaoTh LUUPOKUM BUMOTTAM MiKPOKOHTpPOJIEPIB B enoxy
IHTepHeTty peuei. Y HUX HU3bKE €HEpProcrnoXXMUBAHHS, iIHTENeKTy-
anbHi GyHKLii Ta 3pyUYHe ANsS KOPUCTYBAYO CEpefoBULLE PO3pP0o6-
ku. Y UWiA cTatTi po3rnaaaerbca BiANoBiAHICTL MiKpOKOHTpoOnepiB
cepii RL78/G23 3raaaHum aKTyasibHUM BUMOTCGM.

LOCTYMHOMY [OA1s Orsgy ManByTHbO-

My OuikytloTbCsl  CTABINbHI  PUHKOBI
yMoBu BukopucTaHHa 8/16-pospaaHux
MK, inakwe sigommx sk MK monogworo
Knacy, y TAKMX 3ACTOCYBAHHAX KiHLEBMX
KOpMCTYBQYiB fK NOBYTOBQA TEXHIKA Ta
loT-npuctpoi. CimencTso MIKPOKOHTPO-
nepis nouyatkosoro pisHa Renesas RL78
BMKOPUCTOBYBANM B Ge3nivi MpUCTPOiB,
AKi 3000ynM NONYNAPHICTL 3ABAAKM MA-
NIOMY E€HEpProCnOXMBAHHIO | LUMPOKOMY
ACOpPTUMEHTY npoaykuii. Tenep, konu
MOYMHOETLCH PO3KBIT enoxu IHTepHeTty
peyen, poslmMpeHa i BLOCKOHANEHA ni-
Hiika MikpokoHTponepis RL78 komnawii
Renesas Electronics sanosonbHsae Haitcy-
BoOpiWwi notpebu npunagie ans IHTepHety
peuen. RL78/G23 — HacTynHe noKoniHHs
MikpokoHTponepis cimenctsa RL78, wo
306e3neuye BulLy eHEeproedekTUBHICTb
npw BUCOKIM NPOAYKTUBHOCTI TG BUKOHOH-
Hi IHTENEeKTYanbHUX GYHKLH.

enoxy |HTepHety peuer, konu BCe
nig'€egHaHO [O Mepexi, KOMMOHEHTOM
KiHLEBMX MPWUCTPOIB Aefani yacTiwe no-
TPIGHI nerki Ta KOMNAkTHI 6aTapei 3 Hu3b-

KUM €HEepProCnoXmMBAHHAM L0114 TPUBASNOTO
BMKOPWUCTAHHS, O TOAKOX HAZLIMHUIA 3aXMUCT
ana 6esneuHoro Ta 6e34pPOTOBOrO OHOB-
NEeHHA MPOLWMNBKU.

MineneHHs edekTMBHOCTI NPOrpam-
Horo 3abesneyeHHs HeobXxigHe Ana 3HM-
XEeHHA HABOAHTAXEHHSA HA Ll,eHTpCU'IbHMl‘/'I
npouecop nopag i3 roctpoto notpeboro
B iHTepdenci ana KopMcTyBaya 3 GE3KOH-
TAKTHUMKM 30COBAMM KEPYBAHHS, CNpu-
YUHEHOIO HELLOAABHBOIO MAHAEMIELD.
CkopoyeHHs 4acy po3pobeHHs, Wo npw-
CKOPIOE BMBEAEHHA MPOAYKLii HO PUHOK,
3ANMULLIAETLCA KNMKOYOBUM MUTAHHSAM.

Mikpokontponepu RL78/G23 € Bao-
CKOHONEHUMM BEPCIIMMU 3BUYAMHUX MIKPO-
koHTponepie RL78, wo sinobpaxaioTs BCi
NepepaxoBaHi Bulle NOTPEOU B PileH-
HAX | BiANOBIAAIOTE MOMUTY KOPWUCTYBAYIB
30BASKM  MEHLUOMY €HEProCrnoXMWBOH-
HIO, IHTENEeKTYanbHUM dyHKUiaM | BinbLu
LPYXHbOMY CEepefoBuLLy PO3POBNEHHS.
Mu posrsHemo HactynHi ocobnmsocTi
RL78/G23:
® MOKPALEHi XAPAKTEPUCTUKKM €eHep-

rOCNOXMBAHHA ONsa 6iJ'IbLLI TpuBANOTO

BukopucTanHs loT-npuctpois 3 xue-

neHHsMm Big 6atapeit:

o 3HUXEHHSA E€HEepProcnoXxXnBaHHA

30BASKM HOBMM PO3POBKAM;

o 3HMXEHHA €HEProBUTPATHUX One-

paui npouecopa 3aBASKM MNPU-
CKOPEHOMY 3QMyCKy;

® NPUCKOPEHHA POBOTU MpoLeco-
PO 30BAAKM CEKBEHCOPY B PEXUMI
sinknapeHoro curnany (SNOOZE
Mode Sequencer, SMS);

iHTenekTyanbHi GyHKUiT ana 6esnekw

LAHWX Ta ebEeKTUBHOCTI poboTH:

®  poswmpeHHs dyHKLiK Gesneku;

o cexsercop pexumy SNOOZE ans
ONPAUIOBAHHS, QHAMI3y TA BWKO-
HOHHS nepudepinHux yHKUIN 6es
AOMOMOTU MPOLECOPQ;

®  NiATPUMKA NPOrPAMHOro/anapar-
HOTO OHOBJIEHHSA,

® IOriYHUIA KOHTpONep ans 3B's3Ky
noain i noriku (AND, OR, EX-OR,
D flip-flop Towo);

CKOPOYEHHSI 4aCy PO3POBKM 30BAAKM

PO3WMPEHNM DYHKLIAM CEepefoBMLLa

PO3pPOBKM:

®  (IHTENEeKTyasbHMM» KoHIirypaTop,
WO Cnpoulye po3pobKy 3aBAAKM
HQNAWTYBAHHIO TPAdIYHOro  iH-
Tepdeicy Ans NOYaTKOBMX HANA-
wrysaHb 113, a Takox HOnAwTy-
BAHb ApaiBepis, npomixHoro M3
i bibnioTek;

®  MpPOCTUI Y BUKOPUCTAHHI TA APYX-
Hilt iHTEPdENC IHCTPYMEHTY;

® HassHicTb Bibniotek Arduino;

3HWKEHHS BMTPAT HA COBIBAPTICTL 30-

BOSKM BOYOOBAHUM  nepudepinHum

NPUCTPOSM i CYMICHOCTI 3 HASBHUMM Ci-

MENCTBAMM MIKPOKOHTPOMEPIB, LLO 3a-

BesneuyioTs 6esnepeLLkoaHy MirpaLiio:

®  MiATPUMMKQA CYMICHOCTI 3 HOSBHMMM
mikpokonTponepamn RL78 (npwu-
3HOYEHHS KOHTAKTIB, AP0 MpoLe-
copa, nepudepiiHi dpyHkuii);

®  3HUXEHHS BUTPAT HA CUCTEMHY
cneundikauito (86ynoeani nepu-
bepinni GyHkuii);

NOPT KEPYBAHHS BUXIGHUM CTOYMOM,;

BuxigHui nopt 40 MA;

EMHICHI CEHCOPHI AATYMKM.

www.chiphews.com.uad
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NMOKPALLEHI XAPAKTEPUCTUKU MKAVMITY Pexxim Run
EHEPFOCI‘IO)KI/IBAHHSI 200
ang 1oT-nPUCTPOIB
3 BATAPEMHUM )XUBJEHHSAM

5 150

OBMI TeXnpouec AOE 3MOTYy 3HU3UTU
H CNOXMBAHY MNOTYXHICTb BUPODIB.

[na RL78/G23 MCU 6yno moandiko- 100
BAHO TEXHOMOrIIO HAMNIBNPOBIAHUKOBOTO
BUPOBHULTBA, KA BUKOPUCTOBYETLCS 1A
ssmuaiHnux MK RL78. MopisHsHHS Mikpo- 50
koHTponepie RL78/G13 i RL78/G23 no-
KO3Ye€, O CMOXMBAHHA CTPYMY B PEXMMI .

Run ckopotunoca Ha 30% (ame. puc. 1).

CKOPOYEHHSA EHEPTOBUTPATHUX
OMEPALLI/ MPOLIECOPA 3ABASKU
NMPUCKOPEHOMY 3AMYCKY

|_| opisHaHo 3 RL78/G13B, y mikpokoHTp-
onepax RL78/G23 peanisosaHo sao-
CKOHOMEHWM MEXAaHI3M Mepexogy onepa-
Wi BOYAOBAHOIO TOKTOBOTO reHepaTopd
3 pexumy ouikysaHHs (pexum STOP) y pe-
XXMM NpoByaxeHHs. BukopuctarHs suco-
KOLWBMAKICHOrO BOYAOBAHOIO reHepaTopa
8 mikpokoHTponepi RL78/G13 pae amory
CKOPOTUTKM Yac nepexomy 18—65 mkc mix
ABOMAO pexumamn 1o 1 mkc (ams. puc. 2).
CKOpOYEHHSI 4acy Mepexomy MixX pexu-
MOMM HE TiNbKM 3MEHLLYE TMMYACOBI 30-
TPUMKM, O 1 3HUXKYE 3AranbHe eHeprocno-
XMBOHHSA  30BAAKM  3BiMblIEHHIO  yacy
OYiKYBAHHS B MPOrpamMax i3 nepepmByac-
TUMK OMEPALIAMK, LLO MOBTOPIOIOTLCS, Y
PEXMMI OUYIKYBAHHS TQ POBOHOMY PEXMUMI.
3aBAAKM HOBIM IHTENEKTYanbHIn  byHKLUIT
cexsercopa pexumy SNOOZE, onucaniin
Yy HOCTYNHOMY PO34ini, EHEPrOCNOXMBAHHS
3HUXKYETLCA Le BinbLue.

IHTENEKTYAJIbHI ®YHKLI
ang 3AXUcCTty gAHUX
I BACOKOI EPEKTUBHOCTI

PoswmpeHi pyHkuUii 6e3nekn

MoxruBi BOPIGHTM BUKOPUCTAHHS Mi-
kpokonTponepis RL78/G23 nepenbaua-
OTb Mg’ €QHAHHA MPUCTPOIO 4O Mepex
yepes iHWi MIKPOCXEMM, AO TONOBHOrO
KOHTpONEpa abo A0 MPUCTPOIO KOHTP-
ono patuukis (ame. puc. 3). Poswupeni
byHKUiT Besnekn 4onomaraioTs 3anobirt
npobremMam HECAHKLIOHOBAHOTO AOCTY-
Ny, XQPAKTEPHUM A8 NOAIBHMX BUMNAAKIB,
HAMPWKNAA, BUTOKY AOHKX, 306e3neuyoum
6esneyHe 3'eAHaHHS.

MikpokonTtponepu RL78/G23 maiots
cnctemy Gesneku, sky 3abesnedye reHe-
patop ictuHHO Bunaakosmx uncen (TRNG),
YHIKQNbHUIA iGeHTUDIKATOP, 3ANEXHUN Bif
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RL78/G13(256K)

Pexum npo6ymKeHHs Po6ora LM

18-65 mkc

RL78/G13

RL78/G23 Pobora 1

1 mke

W AytenTudikaia

RL78/G13(64K)

RL78/G23(128K)

Puc. 1. 3HMIKEHHS eHeprocnoXXMBAHHS 3aBasKu moaudikauii npouecy
HaniBNPoBiAHMKOBOro BUPOGHULTBA

Pexum npoGypKeHHs
|

Yac o4ikyBaHHs

Po6ora LN

Po6ora LM
— 9

Yac ovikyBaHHs

Puc. 2. 3HMKEHHS eHeprocnoXXUBAHHS 3ABASKN CKOPOUEHHIO YaCY 3anycKy

—

[TiAKNH04eHNIA NpUCTpiii K:,’) Mepexa a6o iHwmit npucTpin

DyHKLiA

—

6Geaneku

\—[ TIpUCTPIii KepyBaHHS JaTIMKOM |

YHikanbHui
ineHTudhikatop

IneuTu_tpiKaTup

KIieHTa

NPUCTPOIO, AKWIt HE MOXe ByTu nepesanm-
COHUM, | PYHKLIIO iBEeHTMdIKATOPA KITiEHTA,
WO [AE 3MOTY KIiEHTY BCTAHOBUTU HOMEP
inenTudikatopa (nosinbHe 3HaueHHs, ake
36epiraetbcs B 0BNACTI, AKy HE MOXHA
nepesanucaTh). YHikansHui ineHTudikatop
MPU3HAYCETLCA BUMALKOBUM YMHOM | MOXE
BUKOPUCTOBYBATUCA LIS BIACTEXEHHA BU-
poby micns BApOBAmKEHHs (aMB. puc. 4).
|neHTUdIKaTOP KNiEHTA MOXE 3aCTOCOBYBA-
TUCS SIK KoY WKbPYBAHHS ANs NEPeBipKu
QBTEHTUYHOCTI BUPOBY abo nepesipku cuc-
Temn. O6uaBa ineHTUIKATOPM € LiHHUMM
iHCTPyMeHTamu ayTeHTudikauii Gesnexm.

<—|— HecaHkuioHOBaHWIA focTyn

Puc. 3. Mpuknagu eukopucranuisa MK, wo eumaraiots peanisauii saxoaie 6esneku

YHikanbHuit
inenTudikarop

InenTuchikatop
Knienta

TONOBHMIA KOHTpONep | E I
--' I
[ ]

YHikanbHui
ineHTuchikatop

InenTuchikatop
KnieuTa

Puc. 4. YHikanbHuii ineHTMdikaTop Ta ineHTudikartop knieHra

Kpim Toro, mikpokonTponepu RL78/
G23 npauioioTs i3 nporpamHoto Gibio-
tekoio AES pna wudpysaHHa nepepa-
Hux paHux. MNMporpamua Gibnioteka AES,
ONTMMI3OBAHA Mif aceMbnepHuMit Koa Ci-
menctea RL78, sabesneuye edextmsHe
WHOPYBAHHS TA AEWUPPYBOAHHS BIgMNoO-
BigHo po crangapty AES. lMporpamua
GibnioTeka TAKOX NIATPUMYE CTAHAQPT
AES-GCM anst BUKOPUCTAHHA B ranysi iH-
TENEeKTYANbHUX NiumnbHUKiB. Bukopucran-
HA NPOrPAMHOI BiBNioTEKM LWKPPYBAHHS
Takox 3a6esnevye GesneyHe 30BAHTA-
XEHHSI TO 6€3MeYHi OHOBNEHHS.
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Pexxum SNOOZE RL78/G13

3anyck e%aH
s

MepepuBaHHs Cron
\;\e\
(%%3

Y pexxumi SNOOZE moxr1Be BUKOPUCTAHHA TiNbKI aHanoro-Lundposoro
NepeTBOPEHHS (BKIHOYHO 3 MOPIBHAHHAM 3Ha4€Hb) | MOCNIJ0BHOTO NPUAMAHHSA

I OTPUMAHO KOPEKTHI fiaHi, 1
| ab0 36iratoTbes peaynbtatn ALM 1
4

1260 po36iXHICTb
' \ pesynbTaris AL

f

/
<

/ RL78/G23 — inTenekrtyansHuit pexum SNOOZE
3anyck epeﬁweaum,
'"mm;'"\ i
: npo6YyKeHHs : ALl.ﬂ
Dttt — OUiHKa 3Ha4eHHs
MepepuBarHs Cron Pexum SNOOZE
P
e\—\:?wa + CEKBEHCOp — AHanoroBi HANAWTYBAHHS
A e ——— — HanawutyBanHs nopry
( Komarga : _ 3wita noporosix
'\ 3aKiHYeHHs ) 3HaveHb
CTO” ma{\ ___________ — NMepenarks no UART
Mig 4ac po60Tn CeKBeHCOpa BUKOHAHHS BCiX NPOLECIB i 4OCTYN [0 BCiX
nepudepiitHx NPUCTPOIB 34iNCHI0ETLCA B 06Xig LM,

Bukonaite komangy FINISH, wo6 nosepHytucs B STOP, a notim komanay
WAKEUP, wo6 npo6yautu LM

/

Puc. 5. BigmiHHoCTi Midx mikpokoHTponepamu RL78/G13 i RL78/G23

[——> Pexum «Cton» Pexum SNOOZE

-~

I Potora LiN

Pexxkum SNOOZE RL78/G13

[ns 3MiHWM NOPOroBUX 3HA4EHD,
HanawTyBaHb nopty, nepegayi UART notpibeH LM

un sNooze __cton__» snooze ST

~

« AHanorosi HanawTyBaHHs  « AL «AUN « 3MiHa noporosoro
« HanawrysauHs nopty « OuiHKa 3Ha4eHHs « Ouinka 3HAYEHHS
Ctpym 3HaYeHHs « Hanawrysanns nopty

« Mepepaya no UART

Crpym LN

Ctpym Crpym LN

_ CTpym
Y pexumi

Y pexumi

Yac

Snooze Snooze

e
/

RL78/G23 — inTenektyanbHnit pexxum SNOOZE

CekseHcop y pexumi SNOOZE
3anyckae Le 6inbLue npouecis 6e3 gonomoru LM

SNOOZE CTON > SNOOZE cTon > SNOOZE

« AHanoroBi HanalUTyBaHHs «AUN «AUn « 3miHa Noporooro
Ctpym  *Hanawrysauhs nopry + OUiHKa 3Ha4eHHs + Ouitka 3Ha4eHHs
3HAYEHHS « HanawutysauHs nopty
« Mepepaya no UART

7
<

CTpym
Y pexumi

CTpym

. CTpym y pexxumi Yac
y pexumi S

nooze

Snooze Snooze

2 =/

Puc. 6. CekBeHcop pexxumy SNOOZE: onepaliii 3 HU3bKUM €HEeprocnoXXMBAHHSAM

B o6xig LIN

B6ynoBaHMit CEKBEHCOP Y PEXUMI
SNOOZE (SMS)

Po6ota B pexmnmi SNOOZE y 3suuait-
HUX MikpokoHTponepax RL78 obmexysa-
NAcs AHANOTO-UMPPOBUM NEPETBOPEHHSIM
i PYHKUIED MPUAMAHHA Yepes MoCmigoB-
HUit nopT (aus. puc. 5).

Pobota & pexmumi SNOOZE Hosoro
sbynosaHoro 8 RL78/G23 cekseHcopa
3a6e3nedye BMKOHAHHA NPOLECIB i OTpU-
MQHHS poCTyny [0 nepubepiiHux npu-
CTpoiB B 06X LEHTPANLHOIO NPOLECcopPa
(LM). Bracnigok pomaTtkoBoro wacy odi-
kysanHs LI 3HuxyeTbcs eHeprocnoxw-
sanHa. CekseHcop y pexmmi SNOOZE
3a synuHeroro LM kepye Takmmu obumc-
MIEHHAMM, OUIHKOMM TA nepudepitHmumm
YHKLUIAMM:
® nocnigosHe BMKOHAOHHA 32 npouecis,

obparux i3 21-ro Tmny 06pobku;
®  BUKOHOHHS NPOLECY B PEXMMI OYiKy-

saHHa LIM;
®  moxmMBicTb NpobymxerHs LMy pexu-

Mi OYiKYBOHHS;
®  NPSMMIA 3AMYCK KOHTPONEPA nepenadi

nanwx (Data Transfer Controller, DTC);
e poctyn go nam’sti RAM i SFR nepude-

PIMHUX DYHKUIK;

o 16-6iT onepauii fOAABAHHA | BIGHIMOHHS;
0bpobKka po3ranyxeHs;

TPUBAMUIA CTAH OYiKYBAHHS, LLO BUHM-

KA€E 30aBASKM OBTOMATUYHOMY nepe-

MMKQHHIO TAKTOBOI 4aCTOTM 06po6-

KM OYiKyBAHHS HO HW3bKOLLUBMAKICHWMA

B6YNOBAHMI rEHEPATOP.

3 pucyHka 6 BMAHO, WO KEpPYyBAHHS
npouecamu o6pobku, OUIHIOBAHHS Ta Ne-
pudepiiHmn dyHkuiammu B 0bxia LM nae
3MOry BUKOHYBATM Lii ONepaLii B peanbHMUX
YMOBQX i3 HU3bKUM EHEPrOCTOXMUBAHHSIM.

HonaTkosy iHbopmauilo npo pobo-
1y B8 pexumi SNOOZE aume. y Brasiskax
Komnawii Renesas wono 3actocyBaHHs,
y SKMX OMMUCAHO TAKi YHKLIT, SK MOHITO-
PUHT [KEPENa XWBIEHHS, BUSBIEHHS TPU-
BQIOTO/KOPOTKOrO HATUCKAHHS KHOMKM,
KEPYBOHHA  BBIMKHEHHAM/BUMKHEHHAM
KifIbkOX CBIiTNOAIOAIB, BUSABMEHHS MOXeXi
TA NpOrpamMu Ans PO3PAXYHKY KOB3HOI
cepenHboi PyHKLUT.

OHOBNEHHS NporpamHoro/
naparHoro 3a6e3neyeHHs

O6nactb 3aBaHTaxXeHHs bnew-nam’s-
Ti B MikpokoHTponepax RL78 mictute 3a-
sanTaxxysanbHi knactepu 0 i 1 i BMukae
dYHKUIIO  MiAKAYYBAHHS 3ABAHTAXEHHS.
Konu uepes kopoTkoyacHe BUMKHEHHS
XMBNEHHS Nepesanuc 30BAHTAXYBASb-
HOI 0BNACTi 3 BUKOPUCTAHHAM CAMOMPO-
rPOMYBAHHS 30BEPLUYETHCH HEKOPEKTHO,
YHKLS MIAKAYYBAHHS MIiCIs MepesaBaH-
TOXEHHS CUCTeMWU [LAE 3MOTy 3AMIHUTH

www.chipnews.com.ua
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HasBHi JloriyHmi KoHTponep HasBHi
nepudepiiHi yHKuji i KOHTpONep 3B’A3Ky nofin nepudepiiHi yHKuii
A A
r \ ) r \

OpuH
i3 KaHanis
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Hov

OnuH
i3 KaHanis
TAU

OnuH
i3 KaHanis
SAU

30BAHTAXYBASLHY NPOTPAMY HOBOIO MPO-
rpamoio i 3a6e3neunTi yCnilHmi 3anmuc
L€l NPOrpamu.

Y mikpokoHTponepax RL78/G23 o6-
NACTb 3ABAHTOXYBANBHOTO KNACTEPA MO-
piBHAHO i3 3aBaHTaxeHHam MK RL78/G13
36inbwero 3 4 po 16 K6ant. 36inbwerHs
PO3MIPY 3ABAHTAXYBAMBHOMO Knactepa
AOE 3MOTY 3AMUCYBATU B HBOTO MPOrPAMM
3 BENUKOIO KinbKiCTIO GYHKLH, LLO, 3i CBOrO
Boky, we 6inble CnpouULye OHOBAEHHS!
NPOrPAMHOrO 3a6e3neyeHHs.

KoHtponep noriku
Ta 3B'93Ky nopfii

MikpokonTtponepn RL78/G23 pona-
OTb NOTYHY GYHKUIIO 8O YHKUiT KOHTP-
onepa 38’a3ky nogin RL78/G14, wo nae
3mory 6esnocepefHbO NOB'A3yBATU MO
3 nepuUPEepinHUMU  GYHKLIAMU, MUHOKOYM
LM (ame. puc. 7).

Lle nonoBHenHs noe 3mory nos’asy-
satv nogii Ta noriky (I, ABO, suknioune
ABO, D-tpurep Towo). B6ynosysaHHs no-
riku ycyBO€ HEOBXiAHICTb y 30BHILLHIA NO-
riui, 3a6e3neyyoun NPaMe 3’ €QHAHHSA Mix
nepudepinHnmn eyHKLismm 6es Brnusy Ha
HaBaHToxxeHHs L.

OauH
i3 kaHanis
SAU
rd
- g
r

Puc. 7. Ornap koHTponepa noriku Ta 38’93Ky nopii

B 3B’430K 4epe3 hyHKLito

B KoaysanHa curnany B RZ 3 NRZ

XocT-KoHTpOnep

[N ocninosicTb
KOMaHg

MocnigosHicTb
KOMaHA

Taitmep

Ha pucynky 8 nokasaHo npwmknag
BMKOPMUCTAHHSA JOTIYHOTO KOHTpOnepa i
KOHTpONEepPa 38'A3Ky Mogii: NpocTe nepe-
MWKAHHS NOMYHOIO CUrHANY | AOACBAH-
HA cxemu ans kopysaHHs curHany NRZ s
curan RZ. Llelt npwuknag Takox MOxHa
BUKOPWUCTOBYBOTU AfS BUPILLEHHS KOH-
KPETHMX 3aMuTiB, sK-OT HONALUTYBAHHS
yacy pobot TaiMepa abO BUKOHAHHS
BMBEOEHHSA BIANOBIAHO O CUMHXPOHI3AUIT
NepepmBAHHS.

KomnaHis Renesas npononye 6eaniy
MPOKTUYHMX PEKOMEHAALM, IO OMUCYIOTh
MPUKNAaM 3aCTOCYBAHL KOHTPONEPA Nori-
KM TQ 3B'S3Ky MOMiM, AK-OT KOHTPOMb Kifb-
KOX MAPOMETPIB, KOHTAKT BMBOpPY Beae-
HOro MpMUCTPOIo (4-nposigHuit iHTepdenc
SPI), cxema 3axucTy Big GPA3KOTY TQ TO4HE
BUABNEHHS GPOHTIB.

M3 SMS
N3 ELCL

ImnopToBaHe M3:
« Ipaitep donew-nam'sTi

« 13 CEHCOPHNX KNaBiLll

IHTeneKTyanbHa KoHMirypauis

o et

Puc. 8. Mpuknaan BUKOPUCTAHHS NOTiYHOTO KOHTPONEpPa i KOHTponiepa 3B'43Ky NoAii

PO3LUMPEHI ®YHKLUI
CEPEAOBULLA PO3POBKU

CmapTt-koHdiryparop
ANS CNPOLLEHHS PO3PO6KMU

Mikpokontponep RL78/G23 nocra-
YOETLCS 3 MOKPALLEHUM KOHIrypaTOPOM
komy. Llen «iHTenektyanbHuit» koHpiry-
PATOP i3 BiNbHO MPOrPAMOBAHMM HTEP-
dencom iHCTpymeHTiB sBnse coboro yTu-
niTy, 3ACHOBOHY HA MPUHUMMIAX BifbHOTO
M3 (ave. puc. 9).

Ha nopatok fo noyaTkoBMX HONALWITY-
BOHb MPOrPAMHOro 3abesnedyeHHs rpa-
diuHUI iHTepdENC KOHPIrypaTopa MOoX-
HO BMKOPUCTOBYBATH Af1si HOMALUTYBQHHS!
npomixHoro M3 i 6ibniotek, BKNOYHO 3
OPAMBEPAMM NEPUPEPIAHMX PYHKLINH, [O-
natkamu touch key i nporpamHumm 3aco-

HanalwutyBaHHs BUBOAiB

« 13 cuctemu 6eaneku

Puc. 9. Ornap cmapr-koHiryparopa

CHIP NEWS, #6 (231), 2024

) leHepavis koay
npaitsepa nepudepii
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BAMK 30XUCTY BAHMX. «IHTEneKTyansHM»
KOHdirypatop obpobnse BUKOPUCTAHHS
konTakTis MK, TakTOBMX CurHanis, nepe-
PVBAHb, TAMMEPIB TOLLO, A TAKOX KEpye
PECYPCAMM Lf1st Y3TOMXKEHHS KOHMMIKTHUX
npouecis. Lli dyHkuii gatots 3mory crso-
PIOBATHU NPOLEAYPY 3AMYCKY | MONEryoTs
IMMOPT MPOMIXHOIO NPOrPAMHOro 3a6es-
NEYEHHs TA THWMWX MPUKIALHUX MPOTrPAM.
Kpim TOro, inamsigyansHa iHpopmauis npo
nnaty mMoxe OyTW BMBEAEHA HA OCHOBI
€TANOHHOI NNaTK.

[padiunuin iHTepdeic Takox nigTpu-
MYE HONALWTYBAHHS, NOB'A3QHI 3 PpyHKUI€O
cekseHcopa pexumy SNOOZE, wanpw-
knan, BUGIp Tpurepa 3anycky i kombi-
Hauito dyHKUIOHANbHKMX BOKiB, sKi BU-
KOPWCTOBYIOTLCSA Mif 4AC PO3POBIEHHS.
Kopucrysau HanawTtosye npouec, BcTa-
HOBIIOIOYM | MIATBEPAXYIOUM pPecypcuH
(0Bupani 3 32-x nocninoBHKMX KOMAHA, TA
iHLUMX NOPAMETPIB), BUBOAWTL PE3YNbTATH
B 36ipKy i BNPOBAMXYE B MPOrPAMY.

Ha caitti Renesas npononyetsca dpaitn
PO3LWMPEHHS A YHKLUi KOHTponepa
noriku Ta 38’a3ky nogin. [Npononyemo
30BAHTOXMTK TA IMMOPTYBATM $ain [o
CBOTrO MPOEKTY, WOH CNpOCTUTH PO3POb-
Ky nporpamHoro 3abesneveHHs nig 4ac
L0OLABAHHS HOBUX NepUbEepiHmMx dyHKLIM
0O MIKDOKOHTPONEPQ.

BukopuctaHHs 6i6nioteku Arduino

Komnanis Renesas Takox nigroTtysa-
na 6ibnioteky Arduino, ska nae 3mory
CNPOCTUTU PO3POBKY 3a AOMOMOTOI0 Te-
CTYBQ/ILHOT MATU PO3POBHUKA WBMAKOTO

Texnonori4Hi MoxnuBocTi

Po6oTa Ha yacToTi go 32 My
24
o 16-5.5B
;_3 48 My
g G22 32 I
Z 1.6-558
g 32 Mry &
128 Buxois.
12 16558
wmu?;m 32Mry
G0 maw
1016 s
e
o

LLinbHicTb thnew-nam’ati

© fliana3oH po6040i Temnepatypu:
-40...105 °C

EﬂeKTDOMElI'HITHIIII/I
3B'A30K

M

= .I_ - Flapasvnua EMHICTb

EnexTpomarHithuit

5

EnexTpoa
(npuitmay)

Enextpoa
(nepepasay)

/ 7 7 3asemnenHs (MeTanisatlis,
[ZpYKOBaHa nnara ToLo)

MposigHuK
(naneup, Tino)

L

L.

BepTukanbHoe
3a3emsenne
o

-r-
EneKTpo

~ TapasuTHa EMHICTb

_.r_

/ 7 7 3asemnenHs (MeTanisauis,
ZpyKOBaHa nnara ToLo)

MpoBigHMK
(naneup, Tino)
‘74/),,1}7
6’,10/0
€7 I
EnexTpomarHitHuit
Enextpog 3B'830K Enextpog
(npuitmay) (nepepasay)

'y

Puc. 10. CeHcopHi MeTOAMN BU3HAYEHHS BIGCHOI TA B3AEMHOI EMHOCTEN

Y WiNnbOBUX 30CTOCYBUHHAX

MopiBHAHHS MeTOAIB BUMIPIOBAHHS BNIACHO! TO B3GEMHOi EMHOCTEMN

Mertop BRAacHOI EMHOCTI Mertop B3aEMHOI EMHOCTI
Cxema lMpocra ObmexerHa
BogoHenpoHyKHicTb Cnabka CunbHa
MarpudHa koHirypauis ObmexeHa LocrynHa
[NaTumk HabnmxeHHs Mpoctuit CmoqumM:hzlggTC:;:gg'?OM‘/ veren

npototunysarHs RL78/G23. 3a gonomo-
roio cepeposuwa IDE, sanyweroro Ha
KOMN'I0Tepi, MOXHO CTBOPIOBATU, KOM-
NiNIOBATH TA HAMATOAXYBATH MPOrPAMY,

MikpokonTponep RENESAS RL78/G23

30-128 BuBopAiB, 96—768 Kbait

32-Mry appo LM RL78-83 G23

m Ananorosa neputepis TaitmiHr i KepyBaHHA

®new-nam’aTb (nporp.) (768 K6aiit)
SRAM (48 K6aiit)

12-6it AL Ha 26 kaH.

BuKopumcTosyioum mosy Arduino. Motim
LOCTATHBO MEPEHECTH NMPOLUMBKY HA Na-
Ty weuakoro npototunysaHHs RL78/G23 i
nNPOTECTYBATH ii.

MopiBHsAHHA 3 RL78/G13
Moxpatuexi/po3wmpeni thyHkuji

128 BbIBOJOB

JliopnHO-MaLMHHKI
iHTeptheiic

bnok macusy Taitmepis

®yHKUA NepepuBaHHs

®new-nam’sate EEPROM (8 K6aiit) [

3anuc 8o dhnew-nam'at 1.6 B (
Boot Swap (16 K6aiit)
N3epkanbHa dyHKuia nam'ati

[RaTuuk Temnepatypu

KepyBaHHSA XUBNEHHAM besneka

I%/C (

32-Mry
[ 4-Mry

CSI 2/UART/Simple FFC 2 enHbowsmaK. 0C0 ]

ByTp. IOH (16-6iT, 16 Kan.) HaTUCKaHHA KNaBil
Komnaparop, 2 kaH. ] [ 32-6iT inTeps. Taimep (8 6iT x4) ] [ BUXiAHOrO 3ymepa ]
8-6i LIAM, 2 KaH. ] CTopoxXoBwii Tailmep [ MopT KepyBaHHA CTPYMOM, 8 KaH. ]

ToAMHHUK peanbHoro Yacy [ Buxignuii nopr, 40 MA ]

Nepesipxa nomunok napxocti RAM 3axucT BiA 3anucy Ha threw-nam'aTb

DyHKYiA BikHa 3aXKCTY dinew-nam'sTi

CSI 2/UART/Simple FC 2
CSI 2/UART/Simple I’C 2
CSI 2/UART/Simple I'C 2

32-kT'y Hu3bKowsMAK. 0CO
KoHTponep 30BHILLHLOr0 TAKTOBOrO reHepaTopa

CKMAaHHA NI 4aC YBIMKHEHHS KUBNIEHHS

* Knio4oBi oco6nuBocTi: (

UART [leTekTyBaHHA Hanpyru

Mane CoXNBaHHs (

UART ) nawnx |

iHTenekTyanbHuii pexxum SNOOZE (

EMHiCHWIA CEHCOPHWIA faTHMK

.
.
.
© (hyHKLii 6e3nekm

Puc. 11. CrpykTypHa cxema RL78/G23
74

|

Tloriunmii KonTponep

Mpuiimay AUCTaHUIAHOrO KepyBaHHA ]
i KOHTpONEp 3B'A3KY NOAIR

y pexumi SNOOZE
Kowtponep nepepusanb (4 pisHi)

|
1|

ROCTYNY AO Nam'sTi ( YVhikansHui inenTuchixatop )
Tect AUN ( KnienTa )
YacTotHe [ e ancen |
CRC-kanbkynsatop
3axuct RAM
3axuct SFR LSSOP: 30 Bus.;
LOFP: 32/44/52/64/80/100 BuB;
yHkuia Trap QFN: 32/40/48 BHB.
N WFLGA: 36/64 BuB.;
[leTexTyBanns pists } LLQFP: 48/64/80/100/128 BuB.
BUXiAHOrO cUrHany

B6ynosane Hanaropxenns (npotokon SWP)

GPIO max: 120 Bus.
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3HU)KEHHS BUTPAT HA CUCTEMHI
CNELMNDIKALLL

MiarpuMmka cymicHOCTI 3 HaIBHUMM
mikpokoHTponepamm RL78

Komnanis Renesas nparde nigrpumy-
BATW CyMICHICTb MikpokoHTponepis RL78/
G23 3 Hassuumu MK RL78, wob 3abes-
NeYNTU NEerkuin nepexis 3 BUKOPUCTAHHS
opHoro Bupoby Ha iHwui. RL78/G23
ob’enHye Te came appo LM, wo 1 RL78/
G14. Po3niHoBKA KOHTAKTIB | KOPMYCyBAH-
Ha cymicHi 3 RL78/G14. Mepudepinti IP
RL78/G23 signosinatots IP cranaapTHMx
MmikpokoHTponepis RL78, 3a BuHATKOM He-
LWOAOBHO AOAAHMX | MOKPALLEHNUX DYHKUIM.

CKOpOUYEHHS BUTPAT HA CUCTEMHY
cneuyudikauiio

MK RL78/G23 ocHauieHi HoBumM
DYHKLISIMM, AKi 4OCTO 3AMUTYIOTE KOPMC-
TyBQUi, K CMOCIG 3HUXEHHA BMTPAT HA
cneupdikauiio Bupoby. Posrnanemo ix.

lMopT kepyBaHHS BMXIBHUM CTPYMOM

Y 6aratbox BMNAAKAX NOTPIGHA MeH-
WA KiNbKICTb CTPYMOOBMEXYBANbHUX pe-
3UCTOPIB, sIKi 303BMYAM 3ACTOCOBYIOTH AJ15
KepyBaHHs ceiTnogionamu. Mu pgopanm
MOPT KEPYBAHHS BUXiAHUM CTpyMOM. Llei
NOPT ACE 3MOTY BUOPATH PiBEHb BUXIAHOMO
curnany Big 2, 5, 10 i 15 MA i Boarouac
3MEHLLUNTM KiNbKiCTb CTPYMOOBMEXYBASb-
HUX PE3NCTOPIB.

BuxigHmid nopt 40 MA

Mu Takox popanu BuxigHMit nopr,
AKMIN MOXE NPALOBATU Ha piBHI 1o 40 MA.
Lle noe 3mory 30BHiLLHBOMY KONy KEPYBA-
T 3HOYHUMK CTPYMOMM, YCYBOKOUM HEOb-
XiHICTb Y 30BHILUHBOMY TPAH3UCTOPI.

EMHICHUY cCeHCOpHMI BaTymnk
EMHICHI ceHcopHi gaTumkm 6ynu noaa-
Hi 4N 306e3NeYeHHs MIOANHO-MALLMHHOTO
iHTepdency. 30BasKM HAWOMY CEHCOp-
Homy IP 3-ro nokoninHs, wo nae amory
peanisyBaTM BMCOKY YyTAMBICTb JO AOTU-
KiB i 4ynoBYy 3QBOROCTIMKICTb, 3'sBMRNACH
MOXMBICTb CKOPMUCTATUCH NEepeBAramu
METOfiB BU3HAYEHHS BAACHOT TA B3AEMHOI
EMHOCTEN Ana PO3POBNEHHs BOAOHENPO-
HUKHUX, MATPUYHMX BMPOBGIB | NpoayKuii 3
aaTunkom Habmmkenns (ams. puc. 10).
MeTtoau B1MIptOBAHHS BIACHOT TA B30-
€MHOT EMHOCTEMN MOIOTb YHIKANbHI 0COBnM-
BOCTI TGO MQIOTb OBMPATMCA 3ANEXHO Bif
WiNbOBOrO 3aCTOCYBAHHA (amB. Tabn. 1).
[Mepesaru BOYLOBAHMX EMHICHWX CEH-
COPHMX AOTUMKIB:
®  3HWXEHHA BMUTPAT: LOCTATHLO nuWLLE
PO3TALYBATH ENEKTPOAM (3PA3OK ApY-
KOBQHOT MnaTh);
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36iNbWEHHs LOBroBIYHOCTI  3ABAAKM
MEHLIOMY di3UUHOMY 3HOCY;
®  BiACYTHICTb HEOBXiAHOCTI B 30XOAAX
LWOAO 30XMCTY Big nuny/sonoru: enek-
TPOAM PO3MILLEHI BCEpPEeanHi MpPUCT-
POIO | 3AXMLLEHI Bif, 30BHILLHIX BMAMBIB;
®  [OAOHA BAPTICTb: NPOCTOTA B OBCyro-
BYBOHHI 3GBASKM NIOCKOMY KOPMYyCy;
®  MigKMYeHi JO CBITNOA[IOAIB CEHCOPHI
KNABILLi MPUXOBAHI.
EMHICHI CEHCOPHI AATYMKM aenani 4acTi-
L€ BUKOPUCTOBYIOTb HA BCIiX PIiBHAX, MOYMHO-
IO4M 3 BUCOKOSIKICHUX MPUAAAIB | 3AKIHYYIOUM
NOBYTOBOK ENEKTPOHIKOD TA MEAUYHMMM
npuctposmu. KpiM Toro, BOHM 3acTtocosy-
IOTbCA B MPOMWUCIIOBOMY | XWTIIOBOMY 06-
nagHanni. Lli kopucHi patuvkm Hesabapom
3'ABNATLCA B LUMPOKOMY CMEKTPI NPUCTPOIB.
KomnaHia Renesas npononye 3acobu
PO3POBNEHHS! EMHICHWMX CEHCOPHMX ATYM-
kis QE (Quick and Effective), wo cnpo-
LLYyE MNPOEKTYBOAHHSA TA  HANALUTYBOHHS
NPMCTPOIB. 30 AONOMOTOK TPAMIYHOIO iH-
Tepdency BUKOHAHHA OAraTLOX 3ABACAHDL
CGBTOMOTM30BAHO, OMTMMIZOBAHO MOYATKO-
Bi HONMALUTYBAHHS, WO AAIOTb 3MOry HABITb
MOYATKIBLAM-PO3POBHUKAM HONALITOBYBATH
YYTIIUBICTb CEHCOPHUX IHTEPdEN(CIB, LLIO CKO-
POUYE YOC MPOEKTYBAHHS BOYAOBYBAHMX CUC-
TEM i3 EMHICHUMM CEHCOPHUMM AATHUKAMM.

BUCHOBKMU

RL78/G23 — HOBITHIN MIKPOKOHTPO-

nep cimencrsa RL78, ocHawenuin Ges-
NiYYI0 HOBMX PYHKLLMA; BOAHOYAC BiH NIATPU-
MYE CYMICHICTb 3 Y>X€ HASBHUMM BUPOOBAMM
3 MOXIMBICTIO Mirpauii (ame. puc. 11).

Hosi MikpokoHTponepu maioTh pos-
WMPEHi NaM'aTb | GYHKLIOHQMBHI MOXIN-
BOCTi MPW BUKOPUCTAHHI KOMMLLHBOTO SApaA
npouecopa i KOH}Irypauii KOHTAKTIB nepw-
depirtHnx dyHKUiK. Y niHikui npeancrasne-
HO HOBI YHKLIi, BKIIIOYHO i3 CEKBEHCOPOM
Y PEXMMI BIOKNOAEHOrO CUrHAMY, NOTIYHUM
KOHTPOMEPOM i KOHTPONIEPOM 3B'sI3KY MO-
Li1, MOPTOM BWXIZHOIO CTPYMy BMCOKOrO
PiBHA TA EMHICHUMM CEHCOPHWMM AATYU-
KOMM, O TAKOX PO3LLUMPEHUMM BYHKLISIMM
Gesnekn. Kopucryeadi moxyTb nerko ne-
PEHECTU CBOI NPOEKTU, BUKOHAHI HO OCHOBI
RL78, sa pmonomoroio npoctoi iHterpauii
NPOTPAMHOTO  306€3MneUeHHs, BUKOPHUCTO-
BYIOUM MEPEBAMU HOBUX PYHKLIOHANBHMX
MOXIMBOCTEN NiABULLEHHS MPOLYKTUBHOCTI,
3HMKEHHS €HEPrOCNOXMBAHHS T JOAABAH-
HA HOBMX YHKUIM 0O KiHUEBOrO BMPOBY.
MikpokorTponepu RL78/G23, wo 3abes-
MeYyloTb MiABULLEHY EHeproedekTUBHICTL
npv BUCOKIM MPOAYKTUBHOCTI TA BMKOHAHHI
IHTENEeKTYAnbHUX QYHKUIM, € OMTUMQIBHUM
pilleHHsM enoxw [HTepHeTy pedeit. CN

STEAM

- T@B wAOC TlMu.-__iT
'BJTACHE BUPOEHULTEO
B YKPATHI MOTOYHUX BUPOB

. 3ngHo pokyMEHTALID
ABC 3A TEXHIMHIM 3ABOAHK

www.adecgr.com

Ten. +38 044 206 22 52
mob. +38 067 249 77 58
+38 050 464 22 52

75

MiIKPOKOHTPOAEPU



Bi3UTKU

CHIP NEWS

EAEKTPOHHI KOMMNOHEHTH
BiA MPOBIAHMX BUPOOHMKIB CBITY,
3i CKAQAY TA MiA 30MOBAEHHS

FTHYYKi LiHM

TOB "AAC TIM"

YkpaiHa, 03680, m. Kuis

npoe. tO. Martywaka, 6ya. 3

+38 (044) 361-46-78, 206-22-52

T U +38 (067) 249-77-58, (050) 464-22-52
TEAM

www.adcgr.com

TOB AipoHikc

- €IeKTPOHHi KOMMOHEHTN

- APYKOBaHi nnatn

- BUFOTOBJ/IEHHSA [0C/IAHUX
3paskis npunagis

- KOHTPaKTHe BUPObHULITBO

- nepeTBOpioBaYl YacToTH

AIPOHIKC

KOMNNEKCHI piweHHs 8 enekTpoHiui

do 11 kBm (YKpaita)
do 220 kBm (Kumati)

TeA.: +38 044 384-17-55
+38 044 501-07-29
+38 044 501-80-09

info.aironics@gmail.com

M. KuiB, ByA. O. AoBxeHka, 3
www.aironics.com.ua
www.aironics.prom.ua

TOB «AMI-KOM»

[ypTOBe NOCTa4YaHHA eNeKTPOHHUX
KOMMOHEHTIB, NiBKOBUX KnagiaTyp,
CBIiTNIOAIOAHOT KOMYHiKaLiNnHOT
npogayKLuii, po3'emis TOLLO

%) 11982
| m06.: 098-980-48-38 ill82@ukr.net
#| ip-com.net.ua

Altway Electronics, Inc
5970 Unity Drive Suite E,
Norcross, GA 30071, USA

www.altwaygroup.com

ALY

electronlw

OlEPATUBHI TOCTABKN
EJIEKTPOHHUX KOMITOHEHTIB

Ten. 044-3-922-911
E-mail: sales.int@altwaygroup.com

www.asanza.com
Kuraii <KAHb3A»

@ CuioBa eeKTpoHika
@ MikpoeneKTpoHikara BUTpaTHi MaTepianu
@ Marepianm 3 merany

Cons Cy

(#) Tiedong Dist, Anshan, China
(£,)+86-15042320637

= sonial102@163.com
iy +86-15042320637
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@ Kepawmiuni Bupo6n

V\ana.com

St Fn.ll

TOB «HBN ACTEPA»

m aupestop TEPEAKOBCBKWA
Aprem ComeHoBuY

DapsTonl 0CenaR,

WeCACYAPE, HIyTWOH] BreseHT

T PSE-TLT-2805, danc: 00 7-T28-1800
050-323-3783, 08T-5T5-4440, DEB-B16-TTTT
hitp:Fesawiliemte comun  E-mail: ferilef@akr. net

\r, G1072, Yipacsa, Xepwa, Byn. Tolanecess 47 o, 222

SONISN ‘feeeire S TE  OAKDDT  OSRAM  samsume MORNSUS
+ ENeKTPOHHI KOMMNOHEHTH

« CeiTnogiogHe oceiTneHHA e o
OpyKoeaHi nnatH
KoHTpakTHe BMPOGHWLUTESD ﬁ% e

[T sin_stestranics (F) @Rissiectranic

bisgrhis-elkinus | bi-eleom
0 [D44] £30-35-99

(044) 5036112

W I N T E (067) 2983455

MpodecinHuii pemoHT (050) 2665517

® ENeKTPOHHI KOMMOHEHTK

© MopayniTa faTyMKu 415 po3pObHVKIB eNeKTPOHIKK
e Mogyni pns peMoHTy TB, KoMn'loTepis, NiaHLWETiB, KOMM'toTepiB
© P03'eMW Ta KOHEKTOPK

o Po3pobka eneMeHTIB afibTepHATVBHOI eHepreTUKu

© PeMOHTYCiX BUAiB e/1eKTPOHiKM Ta NobyTOBOI TEXHIKK

03150, Kuis, Byn. Benuka Bacunbkiscbka, 80

WA
i

'

www.wintex.com.ua

BEPIKOM MMOHEHTC

- BupobHMuTBD ApyKOBaHWX nnat eig 1 wTt

- KOHTpaKTHE BUPODHUUTED

- BnacHWi cknaf enexTpoHHWX KOMNOHEHTIR
- MoKpHUTTA NNAT NaKoM | KoMNayHOAMW

- Bignopigacumo sruMoraM crannapry S0 9001: Emﬁ

Wiipaina, na. Kuia Tan iduane (+300) 44-501-6335
oy Mopi Kanwer. 200 114 T I C {4301 BT-5S00-0520
URL: wowriy verikomm kiey ua WMy Eomail- salestomys ey ua

AN «FfanbBaHOTeXHiKa» nar R e
TOB «HBL| opykoBaHux nnar»

BurortosneHHs gpykosanux nnar:

O OAHO-, ABO- Ta 6araTowaposux 3"— 5° KAACiB CKAGAHOCTI;
O XOPCTKOTHYYKMX APYKOBAHMX MAQT, THYMKMX KaGeAiB;
O APYKOBAHMX MAQT HO METAAI (QAIOMIHIN, MiAb).

LLisupke BurotoenexHs (Big 3-x gHie)-
Bucoka sikicTe. ONTUMAAbHE CMiBBIAHOLUEHHSA WiHA/AKICTb.
Moenyru no MOHTCI)K)' nnar.

03680, m. KuiB, BYA. http:/ /plata.com.ua

-2 528-3656 order@plata.com.va

www.chipnews.com.ua
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MpaMi noctaBkK BiA BUpoGHUKa

rpyna xovmaniii
G ]j FLUKE. /E=group
= Blomedical iJ:f_

Electronic b
KomnnekcHi noctaBku
€NeKTPOHHUX KOMNNEeKTYH4Ynx

* AsTomaTuka
38 (044) 239-96-06 ° Natuunku

38 (044) 498-01-68 ° [xepena }XUBNEHHs

° KomnoxeHTu i mopyni CBY
www.grandelectronic.com . Mgga?ﬁéf";”“
office@grandelectronic.com * Pene

* Cuctemu 6e34poTOBOTO 3B'A3KY
Bynbsap Baunasa lasena, 8 * Cuctemu BigobpaxeHHs iHdopmauii
M. Kuis, 03124 * XimiuHi pxepena cTpymy

HesanexHWR nocTaYansHuk
ENEKTPOHHIX KOMMOHEHTIB

wWww.evocom.ua

TOB “AEJLII”
MOHTAK SMETA SHT‘

ona, 5-A xopn. E
i+ +38 (032) 245-75-72

- ,- ~ +38 (067) 672-27-40

*E-mail: basarab@delly.info

APYKOBAHI MNMJNATHU

TEPMIHOBE BUPOBHULITBO BIA, 1-TO AHA!
I I OpHo-, ABO-, GaraTowwapoBi APYKOBaHi Nnatu,

nnaTu Ha antoMiHUEBIi OCHOBI 3 TEXHONIOTYHUMU
NOoKa3HUKam# BifANOBiAHO A0 BUMOT
( MiXHapoaHoro cTaHaapty IPC-A-600
n Mem6GpaHHi knagiaTypu
— MemGpaHHi knaeiaTypHi naHeni
www.pcbetal.com

— nuueBi i HaknapgHi naHeni

TOB «PCB-ETAJ1» [Ins 3aMOBIeHHS: 3 NUTaHb LHOYTBOPEHHA:

28000, KipoBorpaachKa 0611., Ten.: +38 (050)268-95-73 Ten.: +.38 (066)872-60-65
M. Onekcanapis, Byn. 3asoaceka, 1 A e-mail: pch@etal.ua A e-mail: sb10@etal.ua

5] EUROCOM
COMPONENTS

OMCTPYG'IoUis eNeKTPOHHNX KOMMOHEHTIB
KOHTpaKTHe BUPOBHNLTBO

08298, cmT. KouobuHcbke

Byn. [loHomapboBa, 7 Ten.+38 044 33 44575

www.eurocom-c.com E-mail: info@eurocom-c.com

HBII TEXHOCEPBICIIPUBI/

BCE ANA CUNOBOT ENEKTPOHIKW TA EJIEKTPOTEXHIKU

Lioan Ta MicTku,

niopaHi, TmpuctopHi, IGBT mopyni,

cunosi HaniBnpoBigHukn (SEMIKRON),

= KOHJEHCaTopy KOCUHYCHI, iMMYSbCHi, MOTOPHI
(ELECTRONICON)
Mpopax, peMOHT NnepeTBOPIOBaYiB 4acToTH,
npucTpoiB nnaBHoro nycky (DANFOSS)

Ona nowTtu: 04211, Kuig-211, a/c 141
Ten./thakc: (044) 458-47-66, 456-19-57

E-mail: tsdrive @ ukr.net, Web: www.tsdrive.com.ua

BY- ma HBY-KOMMNEKTYHIYI | KOMOOHEHTH

MIKPOCXEMM © TPOH3UCTOPMU * KOOAKCUASbHI GinbTpu
KOaKCManbHi 3'egHyBaYi « KoakcuanbHi kabeni
marepian ans B4-nnat - rennoposnopainbyi maTepianu

EBPOKOHTAKT

www.eurocontact.kiev.ua

1/¢ +380 44 500 7991

info@eurocontact.kiev.ua

= ENeKTpOHHI[KoMIOHeHTY| e,
BILOBNX BUPGOHMKIBY
3i cknany BIKNEBijTalHa[3amMoEBTe.

@ 03113, Ykpaina, Mm.Kunis
Byn. LLlyroBa 9, ogic 211

& Ten. (044) 495-21-09, 490-91-59
?axc (044) 495-21-1 0
mail: imrad@imrad.kiev.ua
www.imrad.com.ua
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IHTerpanbHi- KomnnekcHi Cuctemm
KOHTpaKTHe BUPOOHULITBO €NEKTPOHIKN

L. +38 (050) 469-12-07 & info@incos.kiev.ua @ www.incos.kiev.ua

? Kuis, Byn. Bopucninbcbka, 9, kopnyc 111

PapiopeTani 3i cknapy — 35 000 HaimMeHyBaHb!

Yce ans po3pobku,

PEMOHTY Ta BUPOOHHULITBa

E€AEKTPOHIKH!

Bia pe3uctopa Ao MikponpoLlecopa, pasioMOHTaXXHUN

iHCTPYMEHT Ta BUMipIoBaAbHi MpUAAAM, Niabip aHanoriB
Ta KOHCYyAbTaLii.

HBII /IMC

www.ims.kh.ua Ten.: (073) 757 25 22 (23), (098) 028 89 17
e-mailimskharkov@gmail.com (057) 732 04 50, 732 01 76
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Boce pne aMpobHULTaES
T pEMOHTY 3l chAaay
Ta HA 3aMoBnNeHHA

M. Kwie, npor. K. Marywaka, 3, od. 307
Ten. +38 (044) 451-60-80 Infe@mastek.com.ua
mob. +38 (067) 919-61-156 www.mastek.com.ua

ABTOpPMIOBAHMA OHCTpHE OTOR
NXP, AMPLEOHN, WeEn B Yxpaidi

Microdis Electronics GmbH
Rheinauer StraBe 1

68766 Hockenheim
Germany

MICR%DIS

Anctpunb’rotop
eAEeKTPOHHUX

PomaH Mpokoneub .
KOMMNOHEHTIB

MeHeaXkep 3 MPoAaxy

M +380 67 475 8186
Roman.Prokopets@microdis.net

www.microdis.net

o\ MicrocHIP

TOB "KOMMAHIA O.ﬁ bBIA"

Kopnyca nnacruxonl. Knaslarypa nninkosa.,
KabensHo-nponigHmKosa NpogyKuin.

" [oaq].599.7550 % [044].500.3323 KORPUS KIEVEGMAIL.COM

Hoae: 28 TER-FTT
03113, m Kwis, syn. Opymincsica, 12 & ‘p ko rpu s klev.ua

http://melsys.com.ua

* KOHTpPaKTHe BUPOGHULITBO
€NIeKTPOHIKM

* MOHTaX | BUTOTOBJIEHHSA
OPYKOBaHUX nnart

* BUrOTOBJIEHHA TpadhapeTiB

TOB "Mencuc” +38 04457818 15
KuiB, Byn. HoBodabapcbka, 2/6, od. 204 +38 096 926 70 69
info@melsys.com.ua +38063 43568 10

MaprHepcTeo
8 enexTpoHiui

MIKPD

nPHINAR

Evalue

ugqnn LT Bz/{acANO

. M. Kuie, Byn. Omenaqa Mpiaka, -‘I r'rh|r' 101
D-I-'Ifi “Ee 93- Hr‘ ¢| c: 044 3
=t pribor.com.ua

n.u \5

ABTOMATHIOBAHHA SMD MoHTaXK
APYHOBAHWX NAAT

PpezepysaHHa naHensh
HDpI'I'_\-'I:.'iF.l Ta NNACTHE !

3ID-gpyK

— CEpBIC 3 eKCrpec e
BMPOBHMWLITBA MPOTOTMNIB ﬁ\ﬂfi Pcb24
| HEBESTMKIMX MapTil OAHO- el
Ta ABOLUaPOBUX APYKOBAHWMX
nnart
TOB «KpienTis JTomxike»

3a 24 rog1H1 BUrOTOBMMO www.pch24.com.ua

Balue 3amoBneHHs
S pebprint24@gmail.com
BnacHe BVIpO6HVlLI,TBO Yy M. ISEEN 068 6143828

KOHTPAKTHUI
BUPOBHWK ENEKTPOHIKW
Mg 3AMOBJIEHHA

PCBA

+38 044 3389773

info@pcba.com.ua

pcba.com.ua

www.chipnews.com.ua
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~ PCBTYT -

3pyyHuii oHnaH PCB-kanbKynaTop
MiHiManbHe 3aMOBMNeHHA - 5 WT.
lNocmayvaHHs:
- OpykoeaHi nnamu FR-4;
- anromiHieasi OpykoeaHi nnamu;
- mpaghapemu Onsi nasisIbHOI nacmu;
- nasisibHa nacma;

- npunii. Cawnt: pcbtut.com
e-mail: pcbtut@pcbtut.com
+38 (067) 674 99 14

Bﬁyp,OBaHl npouecopHI nnatu www.proxis.ua

+380(44)4675977
COMexpress ™ +380(44)5995977
|
Qseven n
PC-104 NPOKCHUC
ETX

I'IpOMVICﬂOBi KOMI'I'}OTepVI Ta cuctemu

= aansHe
LT ET T ]

mPe3ucTopH

sCeiTnopiogHe
® BeHTHNATOPM ofnagHaHHgA

ETpaHChOPMATOPH  mAKYMYNATOpM
m Pene mBnoKKM MHBAEHHA
= KoHgeHcaTopH mMoGineHi akcecyapu

KYNYA BUrIHO

" RADIODETALI

i ZRAINBOW
o (c
IO NN O LD B ES
Rainbow Technologies — odiuinHumn
OMCTPUG'IOTOP i NOCTaYanbHUK B YKpaiHi:
MICROCHIP, MAXIM, INFINEON,
WINBOND, ALTERA, SAMSUNG (LED),
LEDIL, VISHAY, ANALOG DEVICES,
TEXAS INSTRUMENTS
04112, YkpaiHa, M. Kuis, Byn. [lertapiscbka, 62, 0. 46
Ten./dakc: +38 (044) 290-41-69, 290-41-82
e-mail: cov@rainbow.com.ua

.rainbow.co

"8 Rich E-2588

TOB “PUYEN” '

MocTaBku enekTPOHHUX KOMMOHEHTIB
ACOpPTVMEHT 3i cknafy Ta TexHiYHa niaTpumka

Byn. CemeHa CknspeHka, 9, og. 401
04073, m. Kuis
info@rekkon.kiev.ua

Ten.: +38 (044) 490-92-50
http://rekkon.kiev.ua

dbaxc: +38 (044) 494-27-08
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www.rcscomponents.Kiev.ua “rauaiare mors
F18(044)299-77-55 sales{@radiomag.com.ua
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HBII TEXHOCEPBICIIPUBI/
BCE ANA CUNOBOT ENEKTPOHIKW TA EJIEKTPOTEXHIKU
Lioan Ta MicTku,
niopaHi, TmpuctopHi, IGBT mopyni,
cunosi HaniBnpoBigHukn (SEMIKRON),
= KOHJEHCaTopy KOCUHYCHI, iMMYSbCHi, MOTOPHI
(ELECTRONICON)
Mpopax, peMOHT NnepeTBOPIOBaYiB 4acToTH,
npucTpoiB nnaBHoro nycky (DANFOSS)

ﬂl’l’l nowTu: M“ I, RHIB-!II, a7c Izl
Ten./takc: (044) 458-47-66, 456-19-57

E-mail: tsdrive @ ukr.net, Web: www.tsdrive.com.ua

NMpomucnosi Ta IT-wadm, WHTH, eNeKTPOHHI
CHCTEMM, CHCTEMMH KOHTPOMK MiKpokniMaTy,
cTpymopoanoginkye oBnagHaHHA, BcenorogHi wacu
Ta komnnekcHi piwensa gna OO, N3 EPLAN

Cipotir wills ui
TOB “CEMICBIT™ EaexTROHH! KOMITOHENTH
By b Xsmoabumuseoro, 16-22 och, 504-1 | 2§ BCboro ChiTY.
D80T, m. Kibs, ¥Yepaina
TeA /roxec: + 380 44 5856-2580
www. semlsvil.com.ua
info@sembsvit.com.uva
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ENEKTPOHHI KOMNOHEHTH i i i i i i i

A SMD UKRAINE
KOHTPAKTHE BHPOBHHLTED

SoSe0S0EOOeSO0RS
-"Jil'J‘T . Kufw, o, Meaniosa, 2od, TEM:  (044) 223-12-42
w7, kb, 303 (073) 705-70-05

(096} 705-70-05

info@smdua.in.ua www.smdua.in.ua

HBII TEXHOCEPBICIIPUBI/J
BCE AN CUNOBOT ENEKTPOHIKWU TA EJIEKTPOTEXHIKU

[Lioan Ta mMicTku,
piopaHi, Tmpuctopi, IGBT mopgyni,
cunosi HaniBnpoBigHWkn (SEMIKRON),
KOHAEHCATOPU KOCUMHYCHI, iIMNYNbCHi, MOTOPHI
(ELECTRONICON)
Mpopax, peMOHT NepeTBOpPIOBaYiB 4acToTH,
npucTpois nnaBHoro nycky (DANFOSS)

Ten./thakc: (044) 458-47-66, 456-19-57
E-mail: tsdrive @ ukr.net, Web: www.tsdrive.com.ua
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'{m‘l E:B Al

m'.w.lpss.mm.ua
TOB «KM aTexnparpecs

04070, m. Kula,
Byn. lropiscesa, BM10-A, ob. 38

e
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s:[rafaret

MonimepHi Tpadapery ana SMD moHTaxy

www.trafaret.net.ua
e-mail: order@trafaretnet.ua
Ten, 063-851-12-76, 098-871-58-T6
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ELECTRO .
|NSTALL2024 -

: B VI MixHapoaHa cneyianizoBaHa BUCTaBKa

— ﬁ. - - %
l[@ ° ° L
MIPKHAPOOHUIA e
BUCTABKOBUW LLEHTP :

YKkpaiHa, M. Kui, BpoBapcbkuii np<t, 15 f | ]
Ten.: +38 (095) 268-05-84 -
e-mail: lyudmila@iec-expo.com.ua | E":; -._w

www.iec-expo.com.ua



http://www.iec-expo.com.ua/ei-2024.html

I MI2XKHAPOZIHA
CMEUIAJTIIBOBAHA BUCTABKA

E-Comps
+
DigiTec

15-17 xoBTHA 2024

m_- MIXHAPOOHUN
Y -/ BUCTABKOBUW LLEHTP @ +38(095) 268-05-84

m. Knis, Gpoeapcbkuin np-1, 15 B lyudmila@iec-expo.com.ua
cTaHlia meTpo «JliBo6epexHar { www.iec-expo.com.ua



http://www.iec-expo.com.ua/ecom-2024.html

BUCTABKU 2024

Hazea Caiir Opranisatrop | Micto | Aara npoeepgeHHs*

Kyiv Maker Faire https://kyiv.makerfaire.com/ rO «Meiixep Xa6» Knis 02.03.2024

GreenExpo WWW.greenexpo.com.ua €spoiHaexc Kuis 23.05-24.05.2024
MixHapogaHuit npommucnosuit popyM |  www.iec-expo.com.ua/pi-2024.himl MBLL Kuis 28.05-30.05.2024
Addit EXPO 3D www.iec-expo.com.va/addit-2024.html MBLL Kuis 28.05-30.05.2024
Expert Security https://expert-security.com.ua/ MBL| Kuis 28.05-30.05.2024
SECURITY 2.0 www.bezpeka.ua €spoiHaexc Kuis 02.10-03.10.2024
ELECTRO INSTALL www.iec-expo.com.ua/ei-2024.htm/ MBL| Kwis 15.10-17.10.2024
E-Comps+DigiTec www.iec-expo.com.va/ecom-2024.htm| MBLL Kuis 15.10-17.10.2024
EcoEnergy Expo www.iec-expo.com.ua/ee-2024.himl MBL, Kuis 15.10-17.10.2024
Enepretvka B npomucnosocri www.iec-expo.com.ua/ep-2024.html MBL| Kuis 15.10-17.10.2024

* Indbopmauis oTpUMaHa Bif, opraHisatopis BUCTaBOK. MOXNMBI 3MiHM B 3aNeXHOCTI Big cuTyaLii.

PO3MIPU PEKJIAMHUX BJIOKIB * [Ins yCyHeHHs HETOYHOCTeM Npu obpi3aHHi, po3Mip peknamu, sKka NoAdeETbCs,

nosuHeH 6yt 210x280 mm (Bo06pisHMIt popMAT 3 ypaXYBAHHAM KBMALOTIBY

I - 5 ...  Koxcoro oKy, AKI KpLLe AMOBHMT OCHOBHHM boHOM peKnaH).

1 cropinka (200270 mm)* 3HQUUMI CUMBOIM (TEKCT, IOrOTHUN Ta iHLLI eNleMeHTH 0bOPMAEHHS, SiKi FAPAHTOBA-
2/3 cropiHku (112x240 mm) HO He MOBMHHI MOTPANMTH NiA 06pi3Ky) He NOBMHHI MIAXOAUTM A0 KPAIO CTOPIHKM
1/2 cropinku (170x120/83.5 x 240 mm) MeHLwW HiX Ha 10 MM (nicnao6pisHuin dopmart cropiHkn 200X270 Mm).

1/3 cropinku (54x240/112x120/170x 80 mm) Pepakuis xypHany «CHIP NEWS» npuitMae Ao pO3MilLieHHS Tinbki NOBHOKONbO-
1/4 cropinku (112X 100 mm) poBi peknamHi 6110KkK, PoO3MipH SKMX MOBUHHI B TOYHOCTI BiANOBIAATH PO3MIPAM,
1/6 cropinku (54x120/112x60/127 x55 mm) HaBeaeHMM y Tabnuui.

«Bisutka» (8040 M) TeKCT peksiaMu NOBMHEH 6YTHU BUKJIIOYHO YKPAiHCbKOIO MOBOIO.

BMMOIU A0 PEKJIAMHUX | ABTOPCbKUX MATEPIAJIIB

Pexnamui marepianm npuitmaiotses TiNbKM YKpaiHCbKOIO MOBOIO B popmarax «.eps» abo «.tif» (300 dpi). Konsopora mo-
penb — CMYK. Cymaphuit npoueHT ¢apb — He 6inbwe 300%. Akwo B popMarti «.eps» € BNPOBAAXEH PACTPOBi 306paXEHHS, BOHM TAKOX
NoBMHHI MaTH po3painbHy 3aartHictb 300 dpi i konboposy mogens CMYK. Bci ipud¢Ti 060B’93K0BO NOBUHHI 6yTH NnepeBeeHi B KPUBI.

Asropcbki marepianm. Texkcr cratTi npuimaetses B popmari «.doc» (Microsoft Word). Bci pucyHkm noeuHHi 6yTi nigrotosneHi Tinbku
B popmarax «.eps», potorpadii — B bopmari «.tif» (300 dpi), konsoposa mogens — CMYK i Hagani okpemumn daitnamn. Koxnui pu-
CYHOK NMOBMHEH MATM MiAPMCYHOUHMM NIANMC | NOCUNAHHS HA HBOTO B CTATTI. KLLO B CTATTI € TABAML, TO KOXHA TA6AMLS NOBUHHA MATH HA3BY,
NOCMNAHHS HA Hei B cTaTTi | HapaeaTuch B popmatax «*.doc» abo «*.xls».

www.chipnews.com.ua
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61072, YKkpaiHa, M. XapkiB, By/. TobonbcbKa, 42, 0. 222,

daKc: (+38) 057-728-1808,

e-mail: ferrite@ukr.net Ten.: (+38) 057-757-2859, (+38) 050-323-3763,
www.ferrite.com.ua (+38) 067-575-4440, (+38) 068-616-7777


http://www.ferrite.com.ua

KomnaHia Ampleon —
Baw npoeigHwnia rnobankHniA napTHep
B 06nacTi paaioyacToTHOI EHEePreTnKn

(RF Power)

CkopucTanTech piueHHAaMU RF Power
Big Ampleon gnsa cncrem MOB/IEHHSA,
NPOMUCNOBOCTI, HAYKW Ta MegULIUHW,
aepoKocmivyHoil Ta o60poHHOI
npomucnoBocTi, MobinbHoro

WWPOKOCMYTroBOoro gocryny, Towo

ABTOpHU3oBaHWMK OMCTpUB'oTOp
Ampleon B YKkpaiHi

M. Kuig, npos. KO. Marywaxa, 3, oth. 307
1en. +38 (044) 451-60-80, mob. +38 (067) 919-51-15

info@mastek.com.ua
www.mastek.com.ua



http://www.mastek.com.ua

