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NMOCIBHUK I3 OJIEW-NAM'ATI

KomnaHia Kingston®, NpoBigHMIA CBITOBUI BUPOOHMK pilleHb Nam'aTi, NPOMOHYE WWPOKMA BUOIP KapT Gnel-nam'aTi,
USB-Hakonu1uyBauis Ta TBEPAOTINbHMX Hakonmuysauis (SSD) (Gnelu-cxoBuLLy), B AKMX 30epiraHHA AaHKx 3abe3neuyeTbca
Mikpocxemamu dnetw-nam'aTi. MeTa Liboro NocibH1Ka NonArae B ONMCi HAABHKX TEXHONOTIN Ta BUAIB dneL-nam'aTi.
MpuMmiTKa. Y pasi 3mMiH y TexHonoriax Gnew-nam'aTi TeXHIYHI XxapakTePUCTUKK, 3a3HaUEHI Y LIbOMY MOCIOHMKY, MOXYTb
OyT1 3MiHeHi 6e3 nonepemKeHHs.

1.0 Onew-nam’ATb: HOBE NOKOMNIHHA ¢pneLw-cxoBuLY,

Y 1980-x pokax koMnaHia Toshiba BrHanwwna dnet-nam’aTb AK HOBY TEXHONOT 0 NaM'ATI, WO 3abe3nevyBana 36epiraHHA
JAHNX HaBIiTb TOAI, KONWM NPUCTPIN He NiA'€AHAHNIA [0 AxKepena XMBNeHHA. o TaknMx AaHWX HaneKaTb Pi3HOMaHITHI
TMNW Gannie — JOKYMEHTW, 306paxeHHs, Bileo- Ta ayaiodannu, NporpamMHi 3aCTOCYHKM TOLLO. 3 TOT MOpU TEXHOMOT A
bnew-nam'aTi cTana NoNyAAPHUM TUMOM CXOBWMLLa ANA 6araTbOX MPUCTPOIB CNOXKIMBYOrO Ta MPOMUCIIOBOrO KNaciB.

HKLLI,O roBopuTn NPo CMOXMBYMM KNac, TO d)J'IeLLI-I'IaM'FITb LLIPOKO BUKOPWCTOBYETbCA Y TaKMX MPUCTPOAX:

+ Hoyt6yku + Lndposi kamepw (a3epkanbHi, besgsepkanbHi,
+ [lnaHwetn BileOpEECTPaTOPV TOLLO)

.+ GPS-obnagHaHHs + MobinbHi TenedpoHwm

+ Tenesi3inHi NpMCTaBKK + ENeKTpOHHI My3uUYHi IHCTRYMEHTK

« [lopTaTuBHI Ta JOMaLLHI KOHCONI A1A Bigeoirop - [poHu

- Bigeopeectpatopu +  ExkwH-kamepn

« Irpawkun «  OQiTHec-Tpekepu

- [lepcoHanbHi kKomm'toTepu - AsTOMOOGini

Dnew-nam'aTb TaKOX BMKOPUCTOBYETHCA Y HaraTbOX MPOMMUCIOBUX NPUCTPOAX, A€ HALIMHICTb | 30epexeHHa AaHuX Yy
pasi BiAKMOUYEHHA eNeKTPOEHepP il € BM3HaYaNbHUMN BUMOTaMU:

« Cuctemn 6e3nekn Ta IP-kamepu +  BiltcbkoBi cucTemm

- BbynosaHi Komn'ioTepu - KabenbHi gekogepn

+ MepexeBsi Ta KOMYHIKaLiNHI PiLLeHHA - be3gpotosi NpUCTpOI 38'A3KyY

« [puctpoi ans po3apibHoT Toprieni - ToprisenbHe obnagHaHHA (POS-TepmiHanm)

(HanpwKnaa, NopTaTUBHI CKaHepW)

MpumiTKa. BinblWicTb KapT dneww-nam’aTi Kingston € CymMiCHUMM i3 MPOAYKLIEI0 CNOXKMBYOIO PiBHA. AKLLO BM MNaHyeTe
BVKOPMCTOBYBATM X B MPOMMCIIOBUX yMOBaX ab0 He 3a CTaHAaPTHUM eKCrTyaTaliiHUM NPU3HaYeHHAM, PEKOMEHAYEMO
nonepenHbO NMPOKOHCYNBTYBATUCA i3 koMMaHieo Kingston. Moxe 3Hagobutvca cnellianbHa KOHoirypauia, ocobnmso
33 YMOB eKCMnyaTalii, Lo 3HaYHO BMAMBAIOTb Ha PeCypC KOMIpOK dnell-nam'aTi (ame. Po3ain 3.0).

2.0 EmHicTb SSD-HakonunuyBauiB, KapT ¢pnew-nam’ati ta USB-HakonunuyBauis

YacTvHa 3asBneHoi EMHOCTI dnel-nam’aTi BUKOPUCTOBYETLCA ANA GOPMATyBaHHA Ta iHWWX yHKUiR, i Tomy €
HeAOCTYMHOW ANA 30epiraHHA AaHuX.

Mg yac po3pobKM Ta BUPOOHMLTBA Grelli-HaKoMMYyBaYa BXKMBAOTbCA 3aX0AM AnA 3abe3nedeHHs HafiInHOCTI poboTK
HakomnunuyBaya Ta MOXMBOCTI OCTYMY OCHOBHOMO MPUCTPOIO (KOMM'toTepa, LdpoBOi Kamepw, MnaHLeTa, MobinbHOro
TenedoHa TOWO) 10 MOro KOMIPOK nam'ATi, TobTo 36epiraTh AaHi Ha drell-HakonmuyBadi Ta uMTaTh ix 3 Hooro. [lo
bopmaTyBaHHA HanexaTb Taki onepadii:

1. TecTyBaHHA KOXHOI KOMIpKM Mam'aTi pneL-cxosmiLa.

2. BrABNEHHA NOLWKOMKeHMX KOMIPOK Ta 3anobiraHHA 3anmncy AaHnx Ha Taki KOMIpKM abo UNTaHHA AaHWX 3 HUX.
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3. Pe3epByBaHHA OKpeMMX KOMIPOK AK «3amacHux». Komipku dnew-nam'ati MaloTb AOBMWM, NpoTe OOMeXeHN
eKkcnnyaTauiiHuin pecypc. Tomy aeaki KoMipKK 36epiratoTbCa y pe3epBsi A1 3amiHN KOMIPOK, WO MOXYTb i3 Yacom
MOLUKOAXKYBATUCA.

4. CrBopeHHs dannosoi cnctemun (FAT yum iHWOI). ns 3abe3nedeHHsa 36epiraHHa JaHyx Ha NMPUCTPOI Grell-nam'aTi
Ta 3pYYHOro AOCTyny A0 HWUX HEOOXiAHO CTBOPUTU CUCTEMY KepyBaHHA dainamu, 3a JONOMOrolo AKOI MPUCTPIN
abo komm'loTep 3Moxe ineHTMoIKyBaTM dainy, wo 36epiraloTbCa Ha Gnew-namATi. HannowmnpeHiwmnm TUnom
CUCTEMU KEPYBAHHA Galnamm ans npucTpois dnew-nam’ati € dannosa cuctema FAT (File Allocation Table, Tabnuus
Po3milieHHs MaliniB), Aka TaKOX BUKOPUCTOBYETbCA | Ha )KOPCTKMX AMCKAX.

5. Pe3epByBaHHA OKpeMMX KOMIPOK 3LIMCHIOETbCA ANA BUMKOPWUCTAHHA KOHTPOMEPOM MPUCTPOio dnel-nam'aTi,
Hanpwvknag, ansa 30epiraHHs OHOBEHb MPOLMBKM Ta iHGOPMaLLii KOHTPONEepa.

6. 3a HeoOXiAHOCTI OKpeMi KOMIpKM pe3epByioTbca Mif criedianbHi GyHKLil. Hanpuknaa, cneumdikalii kapT nam'aTi
Secure Digital (SD) noTpebytoTb HafaBHOCTI 3ape3epBOBaHMx 0bnacTel ana 3abe3nevueHHs creuianbHUX GYHKLIN
3aXMUCTY Bifl KOMitOBaHHA Ta He3neKku.

7. Onew-cxoBully 3aAa€TbCa APAMK ab0 HaMMEHYBaHHS, 3a [OMOMOIOK AKOrO BOHO iEHTUDIKYETCA Npu
nigKnoYeHHi o Komn'ioTepa.

8. Oneuw-cxoBuLle CTaE AOCTYMHUM N8 BUKOPUCTAHHA NiCNA NigKMoUeHHA [0 onepauiiHoi cuctemm Komn'iotepa um
Nicns NigKNOYeHHs [0 iHWLOro NPUCTPO, HaNpWKaa, kamepn abo MobinbHOro TenedoHa.

3.0 Oco6nuBocTi pnew-HakonuuyyBsauis Big Kingston

MpucTtpoi dneww-nam’ati Kingston maloTb HU3KY nepesar.

- [apaHTia Ha npwcTpoi dnew-nam'ati*: KomnaHia Kingston rapaHTye KiHLeBMM CrnoxuBadam il npoayKuii, o
NPOAYKLUIA He Ma€E XofHWX AedeKTiB maTepianis Ta BUrOTOBAEHHS, AK BM3HAYEHO HaBeJeHUMU HIKUYE YMOBAMM:
(*MprMiTKa. YMOBW rapaHTii MOXyTb Oy TV 3MiHEHI)

lapaHTia Ha BeCb TepMiH eKkcniyaTauii: [apaHTia Ha BeCb TepMiH eKCrnyaTaLii NOWMPIOETHCA Ha TaKy NPOAYKLiO
Kingston: moayni nam'sTi, 3okpema ValueRAM®, HyperX®, Kingston FURY™, Server Premier, Retail Memory Ta
momyni nam'ati Kingston, npu3HayeHi Ansa KOHKPETHUX CUCTeM; KapTu dnel-nam’aTi, 3okpema Secure Digital,
Secure Digital HC Ta XC (okpim kapT nam’ati Industrial Temp 1a Endurance), CompactFlash, MultiMediaCard,
SmartMedia Ta afantepu ans KapT nam'aTi.

lapaHTia Ha N'ATb POKiB: LA rapaHTia NOWMPIOETECA Ha 3a3HAYeHi HWXKYe NPOLYKTM KoMnaHii Kingston i gie
npoTAromM N'ATW POKIB i3 AaTW 3[INCHEHHA MOKYMKMX KiHLeBMM cnoxmneadem: USB-Hakonuuysaui Datalraveler®
(okpim DataTraveler 2000), Design-In Client DRAM («CBD»), Hakonunuysadi lronKey™ (okpim IKVP8OES, IKKP200,
IKKP200C, IKD500SM) Ta microSD-kaptu nam'aTi Industrial Temp (SDCIT).

ObmexkeHa n'aTupiyHa rapaHTia Ha SSD-HakonuuyBaui: Lld rapaHTia MOWMPIOETLCA Ha Taky NPOAYKLIio
KomnaHii Kingston, 3anexHo Bif Toro, sika nogis HacTaHe paHiue: (i) 5 (n'ATb) pokiB 3 AaTV NpUAGaHHA KiHLEBKM
cnoxumBauenm, (i) konu pecypc SATA SSD-HakonmuuyBaua, BUMIPAHWUIA 33 JOMOMOrOl0 peanizoaHoro Kingston
aTpunbyTa SMART 231, no3HaueHoro sk «[oKa3HK 3HoLyBaHHA SSD-HakonmuyyBavay, [OCAra€ HOPMasi30BaHOro
3HaueHHsA «oaunH» (1), o nokasaHo Kingston SSD Manager (KSM), abo (i) konu pecypc NVMe SSD-HakonunuyBsaua,
npeacTaBneHwin peanizoBaHuMm Kingston atpnbyTom TexHiYHOro CtaHy «BMKOpUCTaHUI pecypc», AOCAraEe
HOPMani30BaHOro 3HaueHHsA «CcTo» (100), Wo nokasaHo KSM.

IHbopmauia Npo KSM MicTUTbCA y TeXHIUHI [OKyMeHTaLii Ha NPWCTPOI, @ TaKoXK Ha calTi Komnawii Kingston 3a
nocunaHHam: kingston.com/SSDmanager. IHankaTop 3HOCY HOBOTO HeBMKOpPUCTaHOro SATA SSD-HakonuuyBaya
cTaHoBUTMME «CTO» (100), @ NPOAYKTY, AKMIN [OCAraE rapaHTINnHOro NiMiTy, — «oauH» (1). HOBMIN HEBUKOPUCTaHWN
NVMe SSD-HakonuuyBay MaTvme MoKasHuK «BUKOPUCTaHWI pecypey, Lo AOPIBHIOE «Hymtox» (0), a NPOAYKT, AKMIA
[OCAra€ rapaHTiMHOro NIMITY, MaTMe Liei MOoKa3HMK Ha piBHi «cTa» (100) abo binbLue.
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IHbopMaLlia Woao rapaHTil Ha KOHKPeTHI modeni SSD HaBefieHa y Tabnuui HVKue:

O6mexxeHa rapaHTist Ha 5 pokiB (SATA SSD)

JliHika ApTukyn
DC600M SEDC600Mxxx
DC500 SEDC500xxx
DC400 SEDC400S37xxx
DC450R SEDC450Rxxx
KC400 SKC400S37xxx
KC600 SKC600xxx
M.2 SATA G2 SM2280S3G2xxx
Uv500 SUV500xxx

Jlininka ApTukyn
A1000 SAT000M8xxx
DC10008B SEDC1000BMBxxx
DCP1000* SEDCT000Hxxx*
KC1000 SKC1000xxx
KC2000 SKC2000xxx
DC1000M SEDCT1000Mxxx
DC1500M SEDC1500Mxxx
KC2500 SKC2500xxx
A2000 SA2000M8xxx
KC3000 SKC3000xxxx
Kingston Fury Renegade SFYRxxxx
Ob6MerkeHa rapaHTia Ha 5 pokiB (nopTaTuBHi SSD)
XS1000 SXST000xxxx
XS52000 SXS2000xxxx

lapaHTia Ha Tpu poku: LA rapaHTia NOWWPIOETBCA Ha 3a3HaYeHi HuKYe NpomyKTV KOMNaHil Kingston i gie
NPOTArOM TPbOX POKIB i3 AaTV 3OINCHEHHA MOKYMKX KiHLEBMM CMOXKMBauem: 30BHIWHI SSD-HakonuuyBaui
IronKey™ Vault Privacy 80 (IKVP80ES), Keypad 200 (IKKP200), Keypad 200C (IKKP200C), microSD-kapTv nam'ari
High Endurance (SDCE), kapTi nam'ati Industrial (SDCIT2, SDIT), DataTraveler microDuo3 G2 (DTDUO3G2) Ta
HyperX Savage (SHSS37Axxx).

O6mexeHa rapaHTif Ha TpY PoKMU: LA rapaHTia NOWNPIOETLCA Ha Taky NPOAYKLio KomnaHii Kingston, 3anexHo
Bifl TOro, AKa Nofia HacTaHe paHille: (i) Tom POKKM 3 AaT NPUADAHHA KiIHLEBKUM CrioxXmnBadeM, (i) konu pecypc SATA
SSD-Hakonu4dyBaua, BUMIpAHWIA 3a JONOMOroto peanizoBaHoro Kingston atprbyta SMART 231, no3HauyeHoro Ak
«[okasHMK 3HOWYBaHHA SSD-HakonmyyBaya», JOCATAE HOPMANi30BaHOIO 3HaUYeHHA «oaMH» (1), WO NoKasaHo
Kingston SSD Manager (KSM), a6o (jii) konu pecypc NVMe SSD-HakonmuyBaya, NpefcTaBneHuin peanizoBaHnm
Kingston aTpnbyTom TexHiUHOro cTaHy «BUKOPWUCTaHWI pecypc», AOCATAE HOPMaIi30BaHOrO 3HAYEHHA «CTO»
(100), wo nokazaHo KSM.

IHdopmaLia npo KSM mMicTUTbCA Y TeXHIUHIN AOKYMEHTaLT Ha NPUCTPOI, @ TaKoX Ha canTi komnaHii Kingston 3a
nocunaHHam: kingston.com/SSDmanager. IHAMKaTop 3HOCY HOBOrO HeBMKOpUCTaHOro SATA SSD-HakonmuyBaua
cTaHoBUTUMeE «cTO» (100), a NPOAYKTY, AKUI AOCATAE rapaHTIMHOIO NIMITY, — «oauH» (1). HOBWIA HEBUKOPUCTaHU
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NVMe SSD-HakonmyyBay MaT1mMe MOKa3HWK «BUKOpUCTaHNUIM pecypcy, WO AOPIBHIOE «Hymo» (0), a MpOAYKT, AKAN
[OCATAE rapaHTiNHOro NiMITY, MaTUME LI NMOKa3HWK Ha piBHi «cTa» (100) abo bGinbuue.

IHbopMaLlia Lo rapaHTil Ha KOHKPeTHI mofdeni SSD HaBefieHa y Tabnuui HVKYe:

O6mexKeHa rapaHTis Ha 3 poku (SATA SSD)

JliHinka ApTukyn
A400 SA400S37xxx
Q500 SQ500537xxx
Uv400 SUV400S37xxx
HyperX Savage EXO SHSX100xxx
NV1 SNVSxxx
NV2 SNV2Sxxx

lapaHTia Ha ABa poKW: Lia rapaHTia MOLWMPIOETECA Ha 3a3HaueHi HupKYe NPoayKT1 KomnaHii Kingston i gie
NPOTAroM ABOX POKIB i3 AaTV 3AIMCHEHHA MOKYMKM KiHLEBMM cnoxmBadem: lronKey™ D500SM, DataTraveler®
Bolt Duo, MobileLite® Wireless — Gen 3, MobileLite Wireless — Gen 2, kapapigep Mobilelite Reader, kapapigep
microSD Reader, Nucleum, gok-ctaHuia Workflow Station i kapapigepu Workflow Readers 1a ToBapn 3a
Mporpamoto kacTomizalii Kingston. MiaTprimka ToBapis 3a [Mporpamoto kacTomizalii Kingston obmexxeHa Tinbkm
HaZaHHAM KpeanTy abo KOMMNEeHCaLli€lo KOLITIB NMPOTATOM ABOPIUHOMO rapaHTIiHOTO CTPOKY. Y MEBHMX BMMaAKax
KomnaHis Kingston Moxe Ha BNacHWi pO3Cy/ yYXBanWUTL PilleHHA NPo 3aMiHy AedeKTHMX ToBapiB, NpuadaHMX 3a
Mporpamoto kacTtomizauii Kingston, GyHKLIOHaNbHO EKBIBANEHTHUMM TOBapPaMM.

lapaHTia Ha ofguH pik: LA rapaHTia NOWMPIOETECA Ha 3a3HaueHi HpKUe NpOoAyKTW KOMMaHil Kingston i gie
NPOTArOM OJHOTO POKY 3 AaTW 3[INCHEHHSA MOKYMKM KiHUEBMM crnoxmBadem: Mobilelite Wireless — Gen.1,
DataTraveler Accessory Kit, Wi-Drive®, TravelLite SD/MMC Reader Ta Bali microSDHC Class 10 UHS-1.

AKwo ToBap 3HATO 3 BUPOOHMLUTBA, KOMNaHia Kingston, 3a BNacHMM pilleHHAM, 3[iNCHIOE 10r0 PEMOHT,
3aMiHIO€ 1Oro Ha aHanoriyHUM ToBap abo BUMNNavye KOMMeHcaLlito 3a LiiHOo Kynisfi abo NOTOUYHOLO BapTicTio
ToBapy (B 3aneXHoCTi Bifj TOro, Aka byfe meHbLue).

Ha BigpemoHTOBaHi abo 3aMiHeHi TOBapW MNOLWMPIOETbCA OOMEXeHa rapaHTiA Ha 3aJMWKOBUIA CTPOK
opuriHanbHOI rapaHTii abo Ha cTpokK aeB’AHOCTO (90) AHIB, 3aN1€XKHO Bif TOrO, AKUIN CTPOK € JOBLUNM.

Lia obmexeHa rapaHTia NMOLMNPIOETLCA NMLLIE HA KIHLEBUX CMOXIMBAYiB i PErfMaMeHTYETbCA BU3HAUEHUMN
B Hill nonoxeHHAMM. Lia obmexkeHa rapaHTia He Moxe OyTn nepepaHa. Akwo ToBap 6yno npuabaHo B
KOMMJIEKTI, TO B paMKax rapaHTiiHKX 3060B'A3aHb MatoTb OyTV MOBEPHYTI BCi CKNAaf0Bi TAKOrO KOMIEKTY.

BOynoBaHi KOMMOHEHTV Ta KOMMOHEHTU OMepaTuMBHOI nam’ATi: [apaHTiNHI 3asBM WOAO KOHKPETHUX
TOBapiB HaBeAeHo Yy po3ginax «BoyaoBaHi komnoHeHTW», «OnepaTuBHa nam’sATb» Ta «CneuianizoBaHi
SSD-HakonuuyBaudi (Design-in)».

13 JOKNagHOI0 IHGOPMALIIEID MOXHA O3HAMOMUTUCSA 3a NocunaHHam kingston.com/company/warranty.asp

- TeeppaoTinbHi NpucTpoi: MNpucTpoi dnelw-nam'aTi € HaNiBNPOBIAHNKOBUMI CXOBULLAMM, TOMY HE MICTATb PYXOMMX
KOMMOHEHTIB Ta Ha BIAMIHY Bifl »XOPCTKMX OMCKIB HE CXWIbHI O MeXaHiYHMX NOWKOAXEHbD. 3aBAAKN 3aranbHin
HaainHOCTI 36epiraHHA [aHWX Ui NPUCTPOi NOCiAM MPOoBiAHE MiCLie Ha PUHKY OPIEHTOBAHMX Ha 3PY4HICTb
NOPTaTVBHWMX PilleHb Nam'ATI, PIBEHb LWyMy AKKX i Yac poboTu cTaHoBWTL O feunben.
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+ KomnakTHWit ¢iznuHmin posmip (@bo dopmdakTop): MNprcTpoi dnel-nam'aTi po3pobneHi Tak, Wobwv 6y T 3pyYHMN
Y TPAHCMOPTYBAHHI. 3pYUYHICTb € BaXMBUM KPUTEPIEM, OCOOIMBO Y CMIOXMBYOMY Ta KOPMOPATUBHOMY CETMEHTAX.

-+ Bwcoka HapinHicTb 36epiraHHa aaHux: Onew-nam'aTb € Ayxke HafdiHoW, a 6arato TMNIB NPUCTPOIB Gnel-nam'ATi
TakoX OcHatleHi TexHonorieto ECC (Koa BUMpPaBneHHA NOMUIIOK) Ta PO3LUMPEHNMU GYHKLIAMY BUPIBHIOBAHHS
3HOLUYBAHHA.

+  3bepiraHHa aaHnx Ha dnelw-nam’ati Kingston:Y npuctposx dnew-nam’ati Kingston 8 OCHOBHOMY BUKOPUCTOBYETHCA
dnew-nam'sTe SLC, MLC, TLC i QLC. 36epiraHHa aaHux Ha dnew-nam'aTi € ANHaMIYHUM, OCKINbKM KiNbKICTb LINKIIB
“NporpamyBaHHA-CTUPAHHA"NaM'ATI BM/IMBAE Ha Yac yTPUMaHHA AaHuX. Baxknmea iHbopmallis, Wo mMae 36epiratmcs
MPOTATOM TPMBASIOTO Yacy, MaE 3aBXAV KOMIOBATWCA Ha iHLWI HOCIT.

- TexHonoria BUpiBHIOBAHHA 3HOWYBaHHA: Onelw-Hakonuuysadi Kingston MIicTATb KOHTPOMEpM i3 HOBITHLOI
TEXHOSOTIEID BUPIBHIOBAHHA 3HOLLYBAHHA, WO PIBHOMIPHO PO3MOAIMAE KiNbKICTb UMKNIB NpOorpamysaHHA/
CTUPaHHA y dnew-nam'aTi. TakMM YMHOM, BUPIBHIOBAHHA 3HOLYBAHHA AO3BOSMIAE NPOAOBKMTA TEPMIH eKCcrnyaTauii
KapTu dnew-nam'aTi (goknagHy iHGopMaLito HaBedeHO Yy HacTynHOMy po3Aini «TepMiH ekcnayaTauii KOMipoK
dnew-nam'aTi Kingston»).

- TepmiH ekcnnyaTauii KoMmipok dnelw-nam’aTi Kingston: Komipku eHeproHe3anexHol dnel-nam'aTti MatoTb 0OOMeKeHy
KINbKICTb LMKINIB NPOrpamMyBaHHA/CTUPaHHA. MpocTille Kaxkyun, Nif Yac KOKHOIO 3anucy abo CTUPaHHA AaHuX
i3 NpUCTpOIO dnew-nam’aTi 3aINLLIKOBA KiNbKICTb LUMKIIB NPOrpamyBaHHA/CTVPAHHA 3MEHWYETLCA Ta MOCTYNOBO
AOXOAMTb A0 TOUKM, NiCNA AKOI Nofasnblle BUKOPWCTaHHA dnew-nam'aTi CTaE HEMOXKMBUM.

- [na onew-nam'aTi i3 oBOGITHUMK Komipkamu (MLC) Ha MOMEHT MifroTOBKM LbOroO JOKYMEHTa KinbKiCTb LIMKNIB
nporpamyBaHHsa/cTupaHHa (P/E) moxe gocaraty 10 000 3anexkHo Bif nitorpadiuHoro npouecy. [ina new-nam'aTi
i3 0IHOBITHUMM KoMipKamu (SLC) KinbKiCTb LMKNIB NporpamMyBaHHsA/CcTUpaHHaA (P/E) moxe nocsarati 100 000. Ans
bnew-nam'aTi i3 TPUGITHUMN KOMipkamu (TLC) KinbKiCTb LMKIB MPOrpamyBaHHA/cTUpaHHs (P/E) moxe gocaratu
3000. Ana dnew-nam'aTi i3 YoTMPUOITHMMUK KOMipKamu (QLC) KinbKicTb LUMKNIB NporpamMyBaHHsA/CTUpaHHaA (P/E)
morxe focarat 1000. Jlitorpadis KprcTanis Gnew-nam’aTi Bifirpae KMo4oBy posb AnA eKCryaTauinHoro pecypcy
KOMIPKM, AKNIA 3MEHLLYETLCA 31 SMEHLLEHHAM PO3MIPY KOMIPKN.

- TexHonoria ¢new-nam'ati: ¥ dnew-nam’ati i3 6araTopiBHEBUMIU KOMIPKaMK BUKOPUCTOBYETLCA [eKiNbKa PiBHIB
3apAdy Ha KOMIPKY, Lo Aa€ 3Mory 36epiratv BinblLuy KinbKicTb OiTiB 33 OAHaKOBOI KiflbKOCTi TpaH3ncTopis. Oneu-
TexHonoria MLC NAND BMKOPWUCTOBYE UYOTUPW MOXIMBUX CTaHW Ha KOMIPKY. Y BMMaAKy OAHOBITHOI KOMIpKM
(SLC) KokHa KOMipKa MOXe 3HaxoauTucsa y ABOX cTaHax. Lo cTtocyeTbca TpubiTHOI komipkn (TLC), To BOHa
MOe 3HaXO[UTUCA Y BOCbMU MOXIIMBUX CTaHax. A WO CTOCYETbCA YOTUPUOITHOT komipki (QLC), TO BOHa MoXe
3HAXOAUTUCA Y WICTHAAUATU MOXIMBIMX CTaHax. Jlitorpadia KpucTanis dnew-nam'aTi Bidirpae KNouosy ponb Ans
€KCNAyaTaUinHOro pecypcy KOMIPKU, AKNA 3MEHLLYETLCA 3i 3MEHLLEHHAM PO3MIPY KOMIPKU.

+ KoedilieHT 36inblieHHA obcary 3anumcy: KoedilieHT 36inblieHHs obcary 3anucy (Write Amplification Factor —
WAF) € ay»e BaXKIMBVM NOKa3HUKOM, LLIO BM3HaUa€ eheKTUBHICTb 3anmcy AanHmx Ha cxosuiia NAND dnel-nam'aTi,
Ta 3aCTOCOBYETLCA B YCiX dnell-Hakonuuyeadax. KoediuieHT 36inblieHHa obcAry 3anmcy — e CniBBigHOWEHHA
00cAry flaHnx, HaJaHWX AN 3an1cy XOCT-CUCTEMOID, 0 0OCATY AaHVX, GaKTUUYHO 3aMMCaHKX Ha MIKpoCxemm dnetu-
nam'aTi. Bucoknin nokasHmk WAF BKasye Ha HeeheKTVBHe KepyBaHHA AaHVMM, LLIO MOXKe NPKU3BECTH 4O NOTipLIeHHs
NPOAYKTUBHOCTI, 30iNblUEHHA 3HOLWYBAHHA Ta CKOPOUEHHA eKCMyaTalinHOro pecypcy dnel-nam'aTi.

- ABTOMaTWYHe nepenpu3HadyeHHa 30iMHKX cekTopiB: Pnelw-koHTponepu Kingston aBTOMaTMYHO 6GOKYIOTH
PO37iNK i3 OUTUMK KOMIPKaMK Nam'aTi («36iH1MM BNoKamu») Ta NepemilllytoTb faHi 10 iHWWX PO3AiNiB («3anacHux
6MOKiB»), OO YHUKHY TV iX NowKomKeHHA. [ia Yac 3aBoCbKOro dopmatyBaHHs (aume. Po3ain 2) Ha npucTpoi dnel-
nam'saTi BUAINAIOTBCA 3anacHi 6noKuM And NOoCTYNoBOro nepenpuisHadeHHs 36iHKUX cekTopis, Wob 36inbwntH
eKcrnnyaTauinHui pecypc i HaAiIMHICTb NPUCTPOIO.

+  BucokoskicHi po3'emu: Y BCix npuctposx dnet-nam’ati Kingston BUKOPUCTOBYIOTHCA BUCOKOSKICHI PO3'EMU, LIO €
3arnopyKOI0 TPMBANOI Ta HAZIMHOI eKcrnyaTauil.

- Poboua Temnepatypa Ta BOMONICTb:
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SSD-Hakonmyysauy: Big 0 o 470 °C, BigHOCHa BONOriCTb: 85%
USB-Hakonuuysaui: Big 0 0o +60 °C, BigHOCHa BosoricTh: 20-80%

KapTu nam'ati SD 1a Micro SD: Big —25 no +85 °C, BigHOCHa BONOricTb: 5-95%
Kapapigepw: B8ig 0 go +60 °C, BigHOCHa BonoricTe: 95%

[Nopatkosy iHGOpMaLilo WOAO YMOB CepefoBMLLa ekcnnyaTalil HaBeaeHo y NoCibHMKax Ao BiANOBIAHOT NpoAy KUl
Kingston.

+ Bucoka emHicTb: MpucTpoi dnel-nam'aTi MOXKyTb NOEAHYBATU 3HAUHY EMHICTb i Ay»KE KOMNAKTHUI dopmdaKkTop.
3aBAAKM TaKi THYYKOCTI, 3PYYHOCTI Ta MOPTATUBHOCTI BOHW MOXYTb BMKOPWCTOBYBATUCH CMOXMBAYaMU AK
umndposa «nnigka» abo cxosuLLie ANA AOKYMEHTIB.

MpumiTKa. YacTrHa 3aAB1EHOT EMHOCTI BUKOPUCTOBYETHCA AN1A GOPMATYBAHHA Ta iHLWIMX GYHKLIN, | TOMY € HEAOCTYNHOIO
Ans 30epiraHHA gaHux. JoknagHy iHdopmaliito HaBeaeHo y Posaini 2.

-+ Bwcoka npopaykTusHicTb: Kaptn ¢new-nam'ati Ultra High Speed (UHS) Ta USB-Hakonuuysaui DataTraveler Hi-
Speed/SuperSpeed 8ig Kingston € WBMAWMMY 33 HW3KY CTaHAAPTHVIX NPOAYKTIB dnew-nam’ati Ta npucTpois-
aHanoris. IHxeHepn Kingston 3a pe3synstaTamy BUNpobyBaHb 0OMPaloTb BUCOKOMPOMAYKTUBHI KOHTpONepwy Ans
TOro, Wobu kapTu nam'ati Kingston 36epiranv NposigHi No3uWuil Ha PUHKY 3a MOKasHWKamy NPOAYKTUBHOCTI.
[oknaaHy iHbopmaLlito Npo nokasHwkKn NnpoaykTneHocTi USB, Hi-Speed ta Super Speed HakonvuyBauis HaBefieHO
y Hopatky. CtaHaapTHi npoaykTv dnetw-nam'aTi Kingston xapakTepusyloTbCa cepeiHiMn PiBHAMU MPOAYKTUBHOCTI
B Pa3i BUKOPWCTAHHA 33 CTaHAAPTHUM NPU3HAYEHHAM.

+  Hu3bke eHeprocnoxmeaHHA: Ha BiAMIHY Big CTaHOAPTHOI onepaTWBHOI Mam'ATi, AKIM AnA 30epiraHHA AaHWX
HeobxifHe 6e3nepepBHe eHepProXMBieHHdA, del-Nam'aTb € eHepProHe3anexHo Ta He BUMArae HasaBHOCTI
XKUBNEHHA AnA 30epiraHHA JaHvx. Hu3bke eHeprocnoXueaHHA dnel-nam’ati 3abe3neuye TprBaniy poboTy
aKyMySIATOPa OCHOBHOT CUCTEMMN.

- [MigTpumka Plug-and-Play: Mpuctpoi dnew-nam'ati Kingston nigTpymytoTb onLilo aBTOMaTUYHOIO HanaluTyBaHHA
KoHoirypadii (plug-and-play). 3aBasku BUMKOpPUCTaHHIO TexHonorii plug-and-play Ta 3a ymoBWM CymicHOCTI i3
onepauiiHo CUCTEMOKD KOMM'toTepa, Grell-HaKoMMUyBay MOXHa BCTaBWTM B KOMM'loTep abo Kapapigep, Ak
WBWAKO PO3Mi3HatoTh MOro.

-« [inTpnmMka «rapsauoi 3amiHwy: «fapsua 3amiHa» (Hot-Swapping) Ao3Bonae nigkmoyaty drell-Hakonuuysaudi
[0 CyMiCHOrO Komm'toTepa abo Kapapiaepa (Ta, BiNMoBigHo, BinkmouaTk Big H1X) 6€3 HeoOXiAHOCTI BUKMOUaTH
abo nepesanyckatv komn'iotep. Lia GyHKLiA NigBuMilye NOPTATMBHICTL i 3pYYHICTb Grel-HakonMuyBadis nifg yac
nepeHeceHHs faHnx, 300paxeHb Un My3VKIU Mix KOMM'IoTepamu Y MPUCTPOAMM.

TexHonorii eHeproHe3sanexHoi ¢pnew-nam’ati NOR ra NAND

Ha BigmiHy Big OuHamiyHoi nam'aTti 3 goBinbHUM poctynom (DRAM), dnew-nam'aTb € eHeproHesanexHolo.
EHeproHesanexHa nam'sTb 36epirae [aHi HaBiTb 3a BIACYTHOCTI XMBMEHHA. Hanpuknan, y pa3i BigKMOUeHHs
KommM'toTepa BCi faHi, AKi MICTUIWCA B MOro onepaTuBHIKN nam'aTi, OyayTb BTpayeHi; Npy UbOMy B pasi BUTyYeHHS
dneuw-Hakonunyysava 3 UMPPOBOI Kamepn BCi AaHi (Ta 300paxeHHs) 30epiraloTbCA Ha HakonuuyBadi. Taka 3AaTHICTb
30epiraTv flaHi Ma€ KPUTUYHE 3HaUYEHHA AM1A 3aCTOCYBaHHSA NPUCTPOIB Gell-nam’aTi, 30Kpema y LMGPOBKX Kamepax
(AK uMdpoBa nniska), MOBINBHNUX TenedoHax, NNaHWETaX Ta IHWWX NOPTATUBHUX NMPUCTPOAX.

IcHye aBi ocHoBHi TexHonorii dnew-nam'aTi: NOR 1a NAND. O6uasi TexHONOri MatoTb CBOI MepeBaru, siki BU3HavaloTb
iX NPUAATHICTb N4 3aCTOCYBaHHA 3a BiANOBIAHM NPU3HAYEHHAM (1B. TAONNLIO HUXKYeE):
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Onew-nam’atb NOR Onew-nam’atb NAND

LLBnpaKicHM goctyn Tak Tak

MNocTopiHKoBMI OCTYN A0 AaHWX Hemae Tak

JocTtyn foBiNnbHOro 6aTOBOrO PiBHSA Tak Hemae

TvinoBe BUKOPUCTaHHA [am’aTb MepeXkeBoro NPUCTPot | CxoBuLLe AaHUX MPOMUCIIOBOrO KNacy

4.1 ®new-nam’atb NOR

Onew-nam'ate NOR, Wo oTprmana Ha3By Bif Ha3BW JIOTYHOI CTRYKTY P MacKBy KOMIpOK “Not OR', € BUCOKOLIBUAKICHO
TexHonorielo dnew-nam'ati. Onew-nam’ats NOR 3abe3neuye BUCOKOWBWAKICHUIA AOBINbHUA [OCTYN, MOXIMBICTL
YMTaHHA Ta 3aMUCy AaHUX Yy KOHKPETHMX 00nacTax nam'ATi 6e3 HeobxiAHOCTI 3BepHEHHA A0 Nam'ATi B MOCNIAOBHOMY
pexunmi. Ha BiamiHy Big dnew-nam’ati NAND, dnew-nam'ate NOR A03BOMAE NPOUNTATV laHi PO3MIPOM HaBiTb B OAMH
6anT. Onew-nam'atb NOR npekpacHo noka3ye cebe y TUX BUMNaAKax, Konu 3AiNCHIOETbCA AOBINbHE YWTaHHS abo 3anuc
naHnx. NOR HaluacTiwe peanizoBaHa y MobinbHUX TenedoHax (ana 36epiraHHa onepauiiHol cnctemu TenedoHa) Ta
KIMK, a Takox BUKOPUCTOBYETHCA B KOMM'toTepax s 30epiraHHA nporpamu BIOS, wo 3abe3neuye 3anyck kKommn'totepa.

4.2 Onew-nam’'atb NAND

Onew-nam'atb NAND 6yno BuHanaeHo nisHiwe po3pobky NOR nam'aTi, i BOHa oTprmana Ha3sy Bif Ha3BW NOriYHoI
CTPYKTYpU Macny komipok “Not AND”. Onelu-nam'aTe NAND 34iCHIOE UiTaHHA Ta 3aMUC JaHWX Y BUCOKOLWBMAKICHOMY
NOCNIAOBHOMY peXxumi, 06pobAAoYN AaHi HEBENMKOro 610KOBOrO po3mipy (CTopiHKKM). Oneww-nam’ats NAND moxe
YMTaTV Ta 3aMNCYBATU laHi OKPEMUMI CTORIHKaMM, ane Ha BigmiHy Big NOR He MoXe umTaTyi oKpemi 6anTu.

Onew-nam'atb NAND 3a3Bruain peanizoBaHa y TBEPAOTIIbBHUX HAKOMMUYYBaYax, MybTUMEAIRHNX GneL-npucTposx
ANA BIATBOPEHHA ayfio Ta Bifeo, pecuBepax UMPPoBOro TenebayeHHs, UMGPOBUX Kamepax, MOBifbHYX TenedoHax
(nna 36epiraHHA AaHNX) Ta IHWKX NPUCTPOAX, B AKMX 3aMMC ab0 UMTaHHA AaHKX 3a3BM4Yal BiAOYBAETHCA MOCIAOBHO.

Hanpwknag, y 6inbloCTi UMGPOBNX Kamep BUKOPUCTOBYETHCA LMdPOoBa nnieka Ha 6a3i NAND dnew-nam'ati, Tomy
WO 3MOMKa Ta 3bepexkeHHs GoTorpadiii 3a3BmMyalt BiabyBaloTbCA Y NOCNifoBHOrO pexumi. Onew-nam’ate NAND
TakoX 3a3BMYall € edeKTMBHILIOW B Pa3i 3BOPOTHOrO BiATBOPeHHA doTorpadin 3aBAsAKM [yXKe WBWUAKIM nepenadi
Linnx cTopiHok gaHux. Ockinbkn NAND dnew-nam’atb € cepenosuilem NocnigoBHOro 36epiraHHaA, BOHa igeanbHO
nigxoanTb Ana 36epiraHHA AaHWX.

Onew-nam'atb NAND € peweswoto, aHixx namate NOR, Ta MOXe MaTi 6inblly EMHICTb i3 KPUCTANOM TOrO CaMoro
PO3MIpY.

Onew-nam'aTb, WO 36epirae oanH HIT Ha KOMIPKY (Hanpvknad, 3HaueHHs «0» abo «1» Ha KOMIPKY), Ha3VBaEeTbCA dneL-
Nam'saTTIo 3 O4HOOITHUMM KoMipKamu (SLC).

Onew-texHonorii HaknapaHHa Kpucrtanis, 3D NAND Ta 6araropiBHeBux ab6o
6arato6iToBNX KOMipoOK

[nA ekoHOMHOrO 36inblUeHHA 0bCAry ABIMKOBOI Mam'ATi, WO MICTUTLCA Ha MIKpOCxemi dnew-nam'aTi, BUPOOHWKM
BUKopucToBYtoTh TexHonorii 3D NAND Ta 6aratopiHeBux abo 6araTobiToBMX KOMIPOK. 3aBAAKM LIYIM TEXHOMOTIAM Ha
O[fHIN MikpoCxemi Gnelu-nam'aTi Moxe 36epiraTnca HinbwWn 06CAr AaHWX.

5.1 3D NAND and Die-Stacking

TexHonorii 3D NAND Ta HaknagaHHaA KpUCTanis CTany 3Ha4HUM NPOrpecom y po3pobLi HaniBNPOBIAHWKOBOT Nam'aTi.
3D NAND 3abesneuye MOXANBICTb BEPTUKANbHOTO HaKNafaHHA WapiB KOMIPOK NMam'aTi Ha OfHIM Mikpocxemi ang
36inblWeHHA EMHOCTI Ta NiABMULLEHHA MPOAYKTMBHOCTI Ha BiAMIHY Bif TPaAMLinHOI nnowmnHHOT cTpykTypy NAND.
Monpu Te, WO TEXHONOTIA HakNaaaHHA KpUCTanis He obmexyeTbca nuwe npuctposamu NAND dnew-nam'aTi, BOHa y
noenHarHi 33D NAND moxe cTBoptoBaTy Taki KoHirypadii, sk DDP (nakeT i3 ABox kpucTanis), QDP (nakeT i3 uoTnpbox
KpucTanis), ODP (nakeT i3 Bocbmu KprcTanis), axk Ao HDP (nakeT i3 16 kpucTanis). Taka TexHosnoria 3abe3neuye OinbLuy
EMHICTb MPUCTPOIB i3 HeBennkMmK dopmdakTopamu, ak-oT USB-Hakonmuysaui abo TBEpAOTINbHI HakomMuyBaui
dopmaty M.2. MNakeTw i3 ABOX Ta YOTUPLOX KpWcTanis. Li KoHirypauii noeaHyioThb y cobi NnepeBary 06ox TEXHONOTI,
30Kpema 30iMblIeHHs EMHOCTI Nam'aTi, NiaBULLIEHHS NPOAYKTUBHOCTI Ta peHTabenbHOCTI.
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LLlo6u 3po3ymiti, sk npauioe 3D NAND, cnpobyeMo po3rnaHy T cam npoLec Ta Moro CKNagosi:

NAND ¢new-nam’aTb CKNaaaeTbCa i3 KOMIPOK Nam'ATi, Wo GopMyioTb NOAIGHY Ha CiTKy CTPYKTYpPY. KoxHa Komipka
nam'aTi Moxe 36epiratv 6arato 6iTiB iHGopMaLii i3 BUKOPUCTaHHAM PIi3HKX PIBHIB HAaNPYrK, 3a3BKyait 2, 3 abo 4 6iTu
Ha komipky (MLC, TLC abo QLC, BignosiaHo).

MnowwmHHa cTpykTypa NAND: Cnouatky NAND dnel-nam’ats 6yna nobynosaHa y NIoWmMHHIN CTRYKTYPI, A& KOMIPKHM
nam'ATi 6ynm po3TalioBaHi naiv-o-nniy B ogHoMy Wapi. OAHaK i3 pO3BUTKOM TEXHOMOTI CTano CKNaaHo 36ibluyBaTy
EMHICTb Ta 36epirat NPUAHATHAI PO3MIP Mikpocxemu. Lo noponatv obmexkeHHsa NaoLmHHOT cTpyKTypr NAND,
BUPOOHMKIM Nodanu BMkopuctoBysath TexHosnorito 3D NAND ana 36inblieHHs EMHOCTI HakonuuyBaya, 30epiratoun
npu LUboMy Manui dopmbakTop.

TexHonoria 3apAn0oBOI NACTKK: TeXHONOTiA 3apAR0BOI NACTKM € OAHIE i3 nowmrpeHux TexHonorin y 3D NAND. 3amicTb
BMKOPWICTaHHA NIaBatoyoro 3ateopa (AK y nnowmHHin NAND), TyT 3aCTOCOBYETbCA CTPYKTYpa 3D-nacTku Ans 3apagy.
BoHa 3abe3neyye Kpallyii KOHTPOb Haf 3AaTHICTIO KOMIPOK Mam’aTi yTRUMYBAaTV 3apAf, WO NPU3BESo A0 NifBULIEHHS
NPOAYKTVMBHOCTI Ta HaLIMHOCTI.

BepTnkanbHWiA 38'A30K: BEPTUKANbHUN 3B'A30K 3aBAAKM CKNAAHIN CTPYKTYpi 3abe3neudye MOXNMBICTb HaKNadaHH:A
KINTbKOX WapiB KOMIPOK NaM'ATi Ha OAHIN MIKpOCXemi, Hapasi Ao 256 WapiB. KoxeH Wwap MICTUTb CITKY KOMIPOK Nam'ATi
Ans 36epiraHHA faHwx. Li Wapw HaknagaTbca OAMH Ha OAHOTO ANA 30iNbLUeHHA EMHOCTI HaKOMMYyBaya.

MepudepinHi cxemu: [lonatkoBo A0 KOMipoK nam'aTi npucTpoi ¢new-nam'ati NAND Takox MiCTATb nepudepilHi
CXeMM, 30KpeEMa KOHTPONePH, MeXaHi3MW BUMPAaBNEHHA NOMUIOK Ta iHTepdencn nepefauvi aaHmux. L cxemu kepytoTb
onepauiamun 36epiraHHA AaHKnx, 3abe3meuyioTb LiNiCHICTb JaHKX, @ Takox 3abe3neydyioTb B3aEMOfiI0 i3 OCHOBHO
CUCTEMOIO.

33 [OMNOMOrol0 METOAVK HallapyBaHHSA Ta HakNafaHHA KPUCTaniB BUPOOHUKM MOXYTb 30IIbLINTU EMHICTb
npuctpois NAND dnew-nam'aTi. KinbkicTb wapis abo HaknageHWx KpUCTaniB 3anexuTb Bif TOro, sika TeXHOMOoris
BUKOPWCTOBYETBCA, Ta bakaHO! EMHOCTI. 3aBaakn nepeaoBum TexHonoriam 3D NAND 3'aBununca HakonvdyBadi i3
Manvm GopMPaKTOPOM i EMHICTIO, LLIO BUMIPIOETbCA B TepabaiiTtax (Th).

Baxknumeo nam'ataty, wio 3D NAND - nulie ofuH i3 acnekTiB 36inblieHHA EMHOCTI HakoMuuyBaya. 3aranbHa eMHICTb
TaKOX 3aNeXNTb Bif Taknx GaKTOPIB, AK PO3MIP OKPEeMMX KOMIPOK Mam'aTi, KinbKicTb 6iTiB Ha komipky (SLC, MLC, TLC
abo QLC), a TaKoX TEXHONOTIYHOIO NPOrpecy B LiNOMy.

3aranom TexHonorii 3D NAND Ta HaknagaHHA KpuCTanis daloTb 3MOry NIABULMTA EMHICTb, MPOAYKTUBHICTD,
peHTabenbHiCTb i FHYYKICTb HaniBMPOBIAHMKOBOI MaM'ATI, WO PobUTb X HEBIA'EMHMM KOMMOHEHTOM Cy4YacHUX
TEXHONOriN 36epiraHHA AaHWX Y LIKMPOKOMY CMEeKTPi 3aCTOCyBaHb, OCKifbKM MpucTpoi Ha 6asi NAND nam'aTi
KOPUCTYIOTbCA BENMKIM MOMUTOM Y CMOXMBUOMY Ta KOPMOPATUBHOMY CErMEHTaXx.

5.2 Onew-texHonorii ABo6iTHUX (MLC), Tpn6iTHUX (TLC) Ta YoTnpm6iTHNX (QLC) KOMipoK

Mikpocxemu dnew-nam’ati NAND 1a NOR 36epiratotb 1 (ofHe) 6iToBe 3HaueHHsA («0» um «1») y KOXKHI KOMipLi. Y
BUMaKy ABOBGITHOI Grel-TexHONOrii B KOXHIM KoMipLi 30epiraloTeca 2 (ABa) 3HaueHHs. Y B1UnaaKy TpubiTHOT dnetu-
TEXHONOTIT B KOXHIN KOMIpLi 30epiratoTbca 3 (Tpu) 3HaueHHs. Y BUMNaAKy YOTUPUBITHOI drell-TeXHOMOrT B KOXKHIN
KomipLi 36epiratoTbca 4 (4otnpu) 3HaueHHs. Kingston peanidyBana BCi Lii TeXHOMOTT y CBOIX NiHIKax KapT dneLu-
nam'ati, SSD-Hakonuuysauis i USB-HakonmyyBauis DataTraveler. KomnaHia Takox BTifOE HOBI dnew-TexHonorii 8
XKUTTA NICNA IX NOABM Ta YCMilHUX BUNPOOYBaHb.

TexHonoria 3apAnoBOI NACTKK: TeXHONOTiA 3apALOBOI NACTKM € OAHIELD i3 nowmrpeHnx TexHonorin y 3D NAND. 3amicTb
BMKOPWCTaHHA NNaBaoyoro 3ateopa (Ak y nnowmHHin NAND), TyT 3aCTOCOBYETbCA CTPYKTypa 3D-nacTkn Ana 3apaay.
BoHa 3abe3neyye Kpallyin KOHTPOMb Haf 3A3THICTIO KOMIPOK Mam’aTi yTPUMYBaTV 3apAf, WO NPKU3BENo A0 NiABULIEHHS
NPOAYKTUBHOCTI Ta HaAiIMHOCTI.
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7.0

MpoaykTuBHicTb Ppnew-HakonnyyBaya

MPOoAYKTUBHICTb Grell-HakomnMuyBaya BU3HAYAETbCA TaKMMM TPbOMa hakTopamu:

« Tun mikpocxem dnew-nam'ati: TLC NAND 36epirae Tpu 6iT AaHnx Ha KOmipky, B To yac Ak QLC NAND 36epirae
yoTMpW BiTK Ha KOMIPKY, WO 3abe3neuye BULLY WiNbHICTb Ta HWKUY BapTicTb rirabanta ana QLC NAND. OgHak
Taka MiAgBWLLEHa WiNbHICTb JOCArAETbCA 3aBAAKN 3HVPKEHHIO eKCMyaTauiiHoOro pecypcy Ta MpPOAYKTUBHOCTI,
nopigHiotoun 3 TLC NAND. TLC NAND 3a3BM4Yait XxapakTepmnsyeTbCA AOBLUMM eKCryaTauiiHiM pecypcom Ta
6inNbLIOIO WBMAKICTIO UNTAHHSA Ta 3aMMCy AaHKX.

« KoHTtponep ¢new-Hakonuuysaya: CyuacHi dneli-HakonuuyBadi MaloTb BOYAOBaHWIA KOHTpOMep dnelu-nam'aTi.
Lleln cneuianbHWii unn kepye iHTephencom Ao XoCT-CUCTeMN Ta 3abe3neydye YMTaHHA Ta 3anmc AaHUX 3 MIKDOCXeM
Nam'sTi, PO3TallOBaHUX B Griell-HaKomnMyyBaui. AKLLIO KOHTPOMEeP XOCT-CUCTEMU MOXE MIATPUMYBATV Binbll BUCOKY
WBWAKICTb NMepedadi faHWX, BUKOPUCTAHHSA OMTUMI30BaHMX dreLl-KOHTPONepiB 3abe3neunTb 3HaYHy eKOHOMIIO
yacy nig Yac YMTaHHA 3 dneww-nam'aTi abo 3anucy B Hel.

+  XOCT-NpuCTpii, O AKOrO NigKMtoueHo dnel-Hakonuuysad: AKLLO XOCT-NPUCTPIl (komm'loTep, undpoBa Kamepa,
MOBINbHWI TenedoH TOLIO) MAE OOMEXeHHS WOAO LWBMAKOCTI YMTAHHA Ta 3anucy AaHWX, TO BUKOPWCTAHHSA
WBMAKUX Grell-HaKoNMUyBaYiB He Npu3sefe A0 MOKPalleHHA MPOAYKTUBHOCTI. Hanpuknag, BMKOPUCTaHHSA
dnew-Hakonuyysaua 3i wewakicTio 20 [6iT/c Ha KoMn'loTepI, AKMI NIATPUMYE MakcMmym 5 [6IT/c, He npvissene
[0 NiABWLLEHHA WBMAKOCTI Nepeaadi AaHWX. TakoX NiABULEHHA WBMAKOCTI Nepefadi AaHUX BUMAra€ HanexHoro
HanalTyBaHHA anapaTHOro Ta MPOrpaMHoro 3abesneyeHHsa Komn'tloTepa. Y Bunaaky K cuctemHa nnata noBMHHa
MicTUTK BOYAOBaHi po3’'emmn USB 20Gbps, a B onepauiinHin cuctemi (Hanpuknag, Windows) maioTb Oy T BCTaHOBAEHI
BignoBiaHi USB-gpaiBepu ans niaTpUMKM WBMAKOCTI nepeaadi aaHux 20 I6it/c.

[NopaTkosy iHbopMmaLito HaBeaeHo y dodaTky A.

BMPOOHMKYM BM3HAYaloTb MOKA3HWIKM KAacy WBMAKOCTI And CBOIX kapT dnew-nam'ati. Acouiauia SD Association
PO3pobVNa METOAMKY CTaHAAPTMU3ALT PENTUHTIB LWBMAKOCTI AN KapT nam'aTi. Lii peTnHIv nprsHadeni ona Toro, abw
JOMOMOTTY CMOXKMBaYaM NpPaBUbHO BUOPATW KapTy Nam'aTi 4na CBOIX NPUCTPOIB Y MNaHi LWBWAKOCTI. 13 40[aTKOBO
iHbopMaLli€o MOXHa 03HaMOMUTMCA 3a MocKNaHHaM: kingston.com/en/blog/personal-storage/memory-card-speed-
classes.

KomnaHisa Kingston TicHO cniBnpaLiioe 3i CBITOBMMU BUPOOHVIKaMM HaMiBMpPOBIAHVIKIB | KOHTPOMEPIB, W00 3abe3neyntu
HalKpalle CriBBiAHOLWEHHA BapTOCTI Ta MPOAYKTUBHOCTI ANA Il NPoAyKLUii. EHTy3iacTam Ta LOCBIAYEHM KOPUCTYBaYaM,
AKMM NMOTPIOHA HaMBMLLA NPOAYKTUBHICTb, KOMMaHiA Kingston nponoHye niHinky kapt nam'ati Canvas Go! Plus i React
Plus dopmaty microSD i SD, USB-Hakonunuysaui DataTraveler 3i wswuakicTio nepenavi aaHmx 10 6it/c i 20 [6i1/c, a
Takox SSD-Hakonwmuysaui Fury.

JNiHinkn npuctpoiB ¢pnew-nam’aTi Kingston

Kingston mae fekinbka Tvnis Gret-HakonmuyyBauis:

- USB-Hakonunuysaui (DataTraveler®)

- USB-HakonuuyBaui 3 windpysaHHam (IronKey™)

- Kaptu nam'ati Secure Digital (SD, SDHC, SDXC, microSD, microSDHC, microSDXC)
- TBepaoTinbHi Hakonuuysaui (SSD)

- B6ynosaHi piweHHa (Design In)

7.1 USB-HakonuuyBaui

USB-Hakonuuysaui 3'asununca 8 2002 poui; BOHW XapaKTepu3yloTbCA MOEAHAHHAM 30inblUeHOi EMHOCTI, BUCOKOT
WBMAKOCTI Nepedadi AaHMX, YHIBEPCANbHOCTI Ta KOMMAKTHOCTI. BoHW Bynin 3aaBneHi Ak 3amiHa AWCKETaM | KOMMaKT-
Anckam, xoda USB-HakonmuyBaui matoTb HabaraTo binblly emHicTb. Hanpuknag, Kingston Bunyckae USB-Hakonunuysau
Ha 2 TB, 33 emHicTio ekBiBaneHTHMM 2900 CD-gnckam Ha 700 Mb, 425 DVD-gnckam Ha 4,7 b Ta 40 aBowapoBumM
anckam Blu-ray Ha 50 I'b. USB-HakonmuyBaui CTany npocTm CNOCOHOM 3aBaHTaX)EHHS Ta NepeHeCceHHs eNeKTPOHHNX
bannis Mix Komn'toTepammn Ta NPUCTPOAMM.
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USB-Hakonuuysau mictute NAND dnelw-namaTe Ta KOHTpoOnep Y KOMmnakTHomy kopnyci. USB-Hakonuuysaui €
CYMICHVMM i3 WWPOKMM CMEKTPOM KOMM'IoTepiB i NPUCTPOIB, WO MaloTb iHTepdernc Universal Serial Bus (USB,
yHiBepCanbHa NOCNifoBHa WKHA). o HUX HanexuTb 6inblicTb MK, nnaHweTis, Tenesizopis i MObINbHYX TenedoHiB.

Kingston nponoHye noBHy niHiiky USB dnew-Hakonuuysauis DataTraveler. 13 goaaTkosot iHGopmaLielo MOXHa
03HaNoOMUTMCA 3a nocunanHAMK: https://www.kingston.com/en/usb-flash-drives.

[loknaaHy iHbopmaLlito Woao NokoniHb USB HaBeaeHo 3a NocunaHHAM:
https://www.kingston.com/en/usb-flash-drives/usb-30

7.2 USB-HakonuuyBaui 3 Wun$ppyBaHHAM

USB-HakonuuyBayi CTanm He3amiHHUMU MPUCTROAMM AnA 36epiraHHs Ta nepeaadi AaHnX 3aBAAKM CBOIM MOPTAaTUBHOCTI
M 3pyyHocTi. OaHaK 3pOCTaHHA 3arpo3v BUKPAOEHHA OaHMX Ta HECaHKLUIOHOBAHOrO AOCTYMy A0 HWX BMUMAarae
BMPOBAIPKEHHS KOMMIEKCHMUX 3acobiB 3ax1CTy UyTnnBol iHdopmalyil. JliHika USB-HakonmuyBauis i3 wndpyBaHHAM
IronKey Big Kingston — ue HapiiHe pilleHHaA, Wo 3abe3neuye HafdiMHWA 3aXUCT JaHVX 3aBAAKM anropuTmMam
WNPPYBAHHA Ta MEXaHi3Mam aBTeHTUOIKaLT.

B USB-HakonuyyBauax i3 wudpyBaHHAM Kingston BUKOPUCTOBYIOTBCA anrOpUTMKU CUMETPUYHOTO LUMPPYBAHHS,
Hanpwuknaa, AES (Advanced Encryption Standard, po3wwuperuin ctaHgapT wudpyBaHHsA). [pyu UuboMy AK AnA
WNOPYBaHHA, TakK i Ana PO3WNOPYBaHHA [NaHUX BUKOPUCTOBYETHCA OAWH LUMGPYBANbHWM Koy, Takuid nigxin
3abe3neuye epeKTUBHICTb LUIMGPYBAHHA Ta Nepeaady AaHNX Y PEXMMi peanbHoro vacy.

KomnaHia Kingston BMKOPWCTOBYE amapatHe wWudpyBaHHA, AnAa Akoro B USB-HakonmuyBaui 3acTOCOBYETbCA
cneujanbHNA KpunTorpadiuHMn Npouecop. Takmi Niaxin Aornomarae 3BinbHUTA KOMM'I0Tep Bif 3aBAaHb LXPPYBAHHS
Ta po3LWNdPYBaHHS, LLIO CNPUAE NOKPALLEHHIO PiBHA Oe3MeKr Ta NPOAYKTUBHOCTI.

Kingston nponoHye aamiHicTpoBaHi USB-HakonmuyBaui KopnopaTvBHOro knacy 3 wudpysaHHAm (Managed):
3aBasAKM onuii 6e3nekoBoro agmiHicTpyBaHHA USB-HakonmuyBauiB opraHisadlia MOXe WBNAKO Ta MPOCTO BCTAHOBUTM
LeHTP agMiHICTPyBaHHA 41A NPOBEAEHHSA IHBEHTapu13aLlii, ayauTy Ta KOHTPOSMO CBOIX 3axMiieHnx USB-HakonnuyBsauis
y cepeposuuli Windows/Mac OS.

Cepen QyHKLIM MOXHa BIA3HAYNTK TaKi:
« [ncTaHuinHa 3miHa napona

« [lonitnka BUKOPWCTaHHA NaponiB

« AyguTt NpucTpoto

+ KepyBaHHA CTaHOM MPUCTPOIO

- [eonokaLid Ta reo3oHu

(Ha Linux nigTpnmMka obmexyeTbca 0a30BMMM KOMaHAamu «bnokyBaTu» Ta «Po361a0KyBaTh», @ MOBHWUI nepenik
GYHKLUIM € HeQOCTYNMHNM)

AKTyanbHicTb USB-HakonmuyBauis i3 WMQPYBaHHAM:

3axucT gaHnx: USB-HakonuuyBaui 3 WWdpyBaHHAM 3abe3mneuytoTb 3axXUCT UyTIMBUX AaHUX Bif] HECAHKLIOHOBAHOMO
[OCTyny, KOHIOeHUIMHICTb | 3anobiraHHA 3naMam AaHux. Y pasi BUKpadeHHa abo BTPaTV NPUCTPOIO 3alMdpoBaHi
JaHi 3aMWaTUMYTbCA HEAOCTYNHUMM 63 NGPYBaNbHOIO Ko, Lo MIHIMI3YE PU3UK BUTOKY AaHWX.

BMKOHaHHA HOPMAaTUBHWX BUMOT: Y TaKWX PErynbOBaHUX chepax AisnbHOCTI, AK OXOPOHa 3A0poB'A, diHaHCK Ta
JepKaBHe YrNpaBniHHA, BUKOPUCTaHHA USB-HakonuyyBauis 3 WwindpyBaHHAM YacTo € OOOB'A3KOBUM 18 BUKOHAHHSA
BMMOT WOAO 3axXMCTy AaHMX. OQHWM i3 HANBAXKNUBILLIMX HOPMATUBHMX JOKYMEHTIB 3a UMM HanpaMom € QefepanbHi
ctaHpapTn CLUA 3 06pobku iHdopmauii (FIPS), BuaaHi HauioHanbHUM IHCTUTYTOM CTaHAapTV3aLlii Ta TeXHOMOriN
CLUA (NIST). BukoHaHHs BuMor cTaHaapTie FIPS nepenbavae BignoBigHiCTb anropuUTMiB LWKdPYBaHHA Ta MeXaHi3MIB
3ax1CTy, peanizoaHvx 8 USB-HakonmuyBaui, CyBOPUM BUMOraM OPraHiB Aep»KaBHO! Blaau.

MopTatvBHICTb i 6e3neka: USB-HakonuuyBadi 3 WMPPYBAHHAM € pilleHHsAM, WO NOEAHYE B CObi MOPTATMBHICTL
i 6e3neky Ta Ake CTaHe MpeKpacHUM BMOOPOM Ana npodecioHanis 1 ocib, AKMM 4acTo AOBOAMTLCA MaTh CrpaBy
3 UyTAMBMMY JaHuMK. Taki NpucTpoi 3abe3nedyioTb besneuHe 36epiraHHA Ta Nepefdady AaHWx 6e3 3arposun ans ix
LiNiCHOCTI.
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7.2.1 USB-HakonuuyBaui 3 anapaTHUM WwWngpyBaHHAM, He3anexHi Big OC

Kingston IronKey™ Keypad 200 — uie yHikanbHui USB-HakonmuyBad 3 anapaTHM WUGPYBaHHAM, OCTYN A0 QyHKLi
AKOro 3[INCHIOETLCA 3a PIN-KofoM, WO BBOAMTLCA Ha Moro BOYAoBaHi niTepHo-LUMdPOBI KnasiaTypi. Hakonunyysau
DYHKLIIOHYE He3anexHo Bif onepauifHol cUcTemu.

Y KP200 3acTtocoBaHo anapatHe wudpysaHHa XTS-AES 256-bit, o 3abe3neuye BUCOKMIN piBEHb 3aXUCTY iHdOpMaLLT.
Hapasi TpuBae ceptudikauia mogeni 3a ctaHaaptom FIPS 140-3 Level 3 (ua ceptnoikauia € NiaTBEPAKEHHAM 3aXUCTY
JaHWX BiCbKOBOro piBHsA). LLlobn AoAaTKOBO MOCKMAWTK 3axUCHI QyHKLII MPUCTPOIO, MOro nnaty BKPWUTO LIAPOM
cneuianbHOro eNOKCUAHOIO MaTtepiany, Wo pobuUTb MexaHiuHe BTpyYaHHA abo CNpobu BUAYUEHHA KOMMOHEHTIB
Malke HEMOXIIMBKM 63 HaHeCEHHA HeMOMNPaBHOI LWKOAW. 3aBAAKM LIbOMY BIACHVK HakomnmdyBada ofpasy NomiTUTb
CNigM CNpob HeCaHKLIOHOBAHOTO BTPYYaHHA. HakonmnuyBay Takox Mae MexaHiamMu 3ax1CTy Bif aTak LWAAXOM Nigbopy
naponis (Brute Force) Ta atak Tvny BadUSB 3aBaAkn npowwmsLi i3 LMdPOBMM MigMNCOM.

Jlitepo-undposa knasiatypa KP200 € He nuiLe 3pyUHOL0 Y BUKOPUCTaHHI, ane 1 3abe3neydye AOAATKOBUI 3aXUCT AaHWX.
Knasilwi NOKpuTi Wapom NoniMepHOro mMatepiany, Wo 3aXMLWace ix Bif 3HOLYBAHHA Ta YHEMOXIMBIIIOE BiACTEXEHHA
HaTMUCKaHb Ha KNaBilli WNAXOM aHanisy BigoWTKIB NanbLiB.

OpnHieto3aBMaaTHnx ocobnmnsocteit KP200 € BOy0BaHMM akyMynaTop, 3aBAAKM AKOMY KOPUCTYBaY MOXe PO30/10KyBaTH
HakonuuyBau 6e3 HeobXiAHOCTI 3BepTaTCcA A0 OyAb-AKOrO MPOrpamMHOro 3abesneverHs. Llel akymynatop Takox
3abe3neuye WeMake NigKIYEHHA [0 OyAb-AKOro NPUCTPOIO, WO NIATPUMYE HakonMuyBaui 3 po3'emammn USB Type-A
abo USB Type-C, 3aBAAKM YOMY HaKOMMUUyBaY € CYMICHUM i3 HMU3KO Pi3HUX NNaTGopM Ta onepaLjinHux cucTem.

HoknagHy iHdopmauito npo Kingston IronKey™ Keypad 200 HaBefgeHO 3a nocunaHHam: USB-HakonuuyBaui 3
wudpysaHHAM Kingston IronKey Keypad 200 - Kingston Technology

3oBHiwWwHin SSD-Hakonunuysau Kingston IronKey™ Vault Privacy 80 € nepwum 308HilWHIM SSD-HakonuuyBayem
Bif, Kingston, o Mae oyHKuUito HesanexHoro Big OC anapaTHOro WMGPyBaHHSA Ta CEHCOPHUN eKpaH. 3aBasKu
npowwaLi i3 undposumM nignucom VP8OES 3abesneuye 3axucT Bif atak wnaxom nigdopy naponis (Brute Force) ta
atak TMny BadUSB. ®yHkuia 3ax1cTy Big atak Brute Force 3a 3amMoBUyBaHHAM 3giMCHIOE KpunTorpadiuHe CTUpaHHA
AaHNX HaKoMMYyBaYa B pasi 15 HeycniwHWx cnpob BBefieHHA Napona aAMiHiCTpaTopa Ta KopucTysaya. Hakonuyysau
ceptndikoBaHU 3a ctaHaapTom FIPS 197 i BukopucToBye anapaTHe wudpyBaHHA XTS-AES 256-bit Ha ocHOBI
3axuuleHoro Mikponpotecopa i3 ceptudikatom Common Criteria EAL5+ (CC EALS+), a Takox Bignogigae BMMoram
cTaHgapTy TAA.

3pyuHy y BUKopUcTaHHi Moaens VPSOES po3pobneHo cneuianbHO Ans 3axXMCTy AaHNX, a MPauioBaTy 3 HElo, HAaNPUKag
nepeTaryBat Gannu, He CKNaaHilwe, Hixk po36nokysaTh cmapTdoH. Vault Privacy 80ES mae iHTYITUBHWI KONbOPOBMIA
CEHCOPHWI eKpaH, OMuil0 BUKOPWCTaHHA AeKiNbKOX Maponis (aAMiHiCTpaTopa Ta KOpUCTyBaya), BXif 3a UMGPOBUM
PIN-kopom abo KofoBO $pasoto, i MPeKpacHoO 3apekomeHayBaB cebe WOoAo 3axMCTy AaHvX Mg vac pobotu B
[HTepHETI ab0 y XMapHOMY CepefoBULL.

HakonwnuyBau igeanbHO MiaxoauTb ANA NPeACTaBHWMKIB Manoro Ta CepefHboro BGi3Hecy i TBOPLIB KOHTEHTY, AKi
LWYKaloTb PilleHHA ANA 36epeeHH:A BaXKNMBOT KOPNopaTUBHOT iHGOPMaLLl, KNIEHTCbKNX JOKYMEHTIB ab0 306parkeHb
i BijeO 3 BMCOKOIO PO3AINBHOI0 3AaTHICTIO. Y KOMNNEKT BXOAATb ABa Kabeni USB 3.2 Gen 1: USB Type-C® Ha Type-A
Ta Type-C Ha Type-C, wo 3abe3neuytoTb NpoCTOTY NiAKMOUYEHHA A0 KOMM'IOTEPIB Ta iHWWX NpucTpoiB. VP8OES ctaHe
4yOOBMM HaMAaPHMKOM Y MOJOPOKAX — Y LIbOMY MafIEHbKOMY HaKOMMYyBayi, LO NIerko NOMICTUTbCA Y KMULLEH], MOXHA
HaAiHO 36epiraTi UyTNVBI AaHi Ta BaXKVBUA KOHTEHT.

JoknaaHy iHGopmauilo Npo 30BHIWHIN SSD-Hakonuuyeay Kingston IronKey™ Vault Privacy 80 HaBegeHo 3a
nocunaHHAM: 30BHilUHIN SSD-HakonuyvyBay 3 wndpyBaHHAM IronKey Vault Privacy 80 Big Kingston

7.2.2 loTpmaHHA BUMOT cTaHgapTiB FIPS

FIPS € 3ibpaHHsaM CTaHAapTiB i HOPMATUBHUX BUMOT AnA deaepanbHux komn'totepHux cuctem CLUA, po3pobneHnx
HauioHanbH1M iHCTUTYTOM CTaHAapTM3adii Ta TexHonorin CLUA (NIST) signosigHo go 3akoHy CLUA «[1po ynpasniHHA
denepanbHoto iHdopmaLinHoo He3nekoto» (FISMA) Ta 3atBepmkeHux miHictpom Toprisni CLIA. Ui ctanaapTi Ta
HacTaHOBW Byno Po3pobeHO B Ti Yack, KOMM He iCHYBaNo 3aranbHOMPUIAHATHIX rany3eBux CTaHaapTiB abo pilleHb
OO0 KOHKPETHWX BUMOT iepKaBHOI Bnaau. Xoua ctaHaapTv FIPS 6yno po3pobneHo ana BMkopucTanHA defepanbHim
ypanom CLUA, 6araTo cy0'eKTiB NpMBATHOrO CekTopa A0OPOBINLHO X AOTPUMYIOTECA («TTOWMPEHT 3aNMTaHHA WOAO
BMKOHaHHA Bumor: MepepanbHi ctangaptv CLUA 3 06pobki iHdpopmauii (FIPS) | NIST», 2021)
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36ipka ctangapTiB FIPS 140-3, wo 3'asunaca nicns FIPS 140-2, 3anpoBafyKye 3HauHi 3MiHW CTaHAapTiB Oe3neku 3
METOI0 BijNOBIAi Ha HOBI KpUMTOrpadiuHi 3arpo3un Ta BPa3nmMBoCTi:

MopepHizauia 6esnekoBrx npaktuk: FIPS 140-3 Bifobpakae cyuacHe po3ymiHHA Ge3neKoBMX NPakTuK. Mpu Libomy
BPaxXOBYETbCA NaHAWAGT Kibep3arpos, Lo AMHAMIYHO 3MIHIOETLCA, | BUCHOBKM, 3p00eHi 3a pe3ynsTaTami 3namis
JaHnx, AKi Mann micue nicna sBrxody ctangapTis FIPS 140-2y 2001 poui.

[NocuneHHs BuMOr Ao TecTyBaHHs: FIPS 140-3 BCTaHOBMIOE GiMblLL OPCTKI BUMOIM [10 NPOLIECIB TECTYBaHHS Ta OL|iHKM
KpuntorpadiuHnx mogynie. Lle nepenbayae npoBefeHHA KOMMIEKCHVX BUMPOOYBaHb Ha MPOHWKHEHHS, aHanisy
BPa3NMBOCTI Ta A€TaNIbHOrO BUBUYEHHSA NOTEHLIMHIMX CNAOKMX MiCLb And 3abe3nedeHHsA 3ax1CTy MOAYAIB Bif CKNAAHMX aTak.

2KopcTkili Brmorv 4o anroputmie: Llei ctaHaapT nigiiMae nnanHky Ana KpuntorpadiyHmnx anroputmie. BiH cnpuse
33aCTOCYBAHHIO HOBILLVIX | He3MeYHilINX anropuTMIB 3 ypaxyBaHHAM Nporpecy y chepi KpuntorpadiuHmx AOCTiAKEHD.
Lle 3abe3neuye 3axucT KpuntorpadiyHnx MOAYNIB Bif CyudacHMX KpuntorpadiyHMx aTtak, Mig 4Yac SKUX 4acto
BMKOPWUCTOBYIOTbCA BPA3/IVBOCTI Y CTaPILLMX anropuTMax.

[ocuneHi 3acobu ¢izunyHoi 6e3neku: Y FIPS 140-3 6inblwe yBarn npuainaeTbca BuMoram 1o GiznyHoi besneku. Lle
nepenbayae BNPOBaAXeHHA 3aCObiB 3aXMCTY Bi MEXAHIYHOTO BTPYUYaHHS, 30KPEMa, HOBITHIX MEXaHI3MIB BUABNEHHS
CNpo6 BTPYUAHHS, @ TAKOX MOCUNEHNI 3aXICT Bifl Qi3VUHKX aTaK, WO YHEMOXIVBIIIOE HECAHKLIIOHOBAHWIM [OCTYN 0
KpuntorpadiyHmMx Ktovis abo Yy TMBIX JaHWX.

BoockoHaneHe kepyBaHHA knoyamu: B cTaHAapTi ocobnmnBa yBara NpUAINAeTbCa MUTAHHAM KEPYBAHHA KOUaMM.
B13HauaoTbCA KOPCTKILL BUMOTY OO reHepyBaHHs, 30epiraHHaA KoyiB Ta MOBOAXKEHHS i3 HAMM 3 METOIO 3HUXKEHHS
PU3MKY HECaHKLIOHOBaHOIO AOCTYMy abo BUKPAAEHHS KToUiB.

ApanTauia Ao HOBITHIX TexHonorin: Y FIPS 140-3 BM3HAUaETbCA 3pOCTaHHA iHTerpauii KprnTorpadgiuHmMx Moaynis y
CYyYaCHWX TEXHOMOriAX, 30KPemMa, XMapHUX OOUMCNeHHsX, [0T-NPUCTPOAX | MOBINbHMX 3acToCyHKax. CTaHaapTu
BM3HAYa0Tb NMOPAACK He3neuHoi ekcrnyaTauii Lnx Moayis y HOBOMY KOHTEKCTI.

CymicHicTb Ta nepexig: Xoua FIPS 140-3 cnpaAMoBaHUiA Ha CyTTEBE MiABWLLEHHA PIBHA Oe3MeKky, B HbOMYy TaKOX
naeTbca Npo HeobXxiaHiCTb Nepexody 3 FIPS 140-2 Ha HoBiWwMiA cTaHAapT. BiH MiCTUTL pekoMeHaauii Ana opraHisadii,
AKi HVHI BUKOPUCTOBYIOTb MOAYII, CyMiCHI 3 FIPS 140-2, rapaHTytoun MOXMBICTb nepexofy Ha cTaHaapT FIPS 140-3 3i
36epexeHHAM HaNexHOro PiBHA be3neku.

3aranom ctaHgaptn FIPS 140-3 6yno po3pobneHo ana 3MilHeHHs 6e3neKoBrX acnekTiB KpunTorpadgiuHux Moaynis
33 JONOMOTOI0 MPOAKTUBHOTO MiAxody, Wo nepeadayac aHanis 3MiH naHawadTy 3arpos i BNpoBafAKeHHA HanKpaLLmx
Cy4YacHUX NPaKTUK. MeTolo 3anpoBafKeHHA LUMX BAOCKOHanNeHb Oyno 3abesneueHHsa HaBULWOrO PIBHA 3axXMCTY Bif
HaABHWX Ta MaMOYTHiX 3arpo3 3a AOMOMOrO KpUITOorpadiuHmnx Moaynis.

FIPS 140-2 € cTaH#apToOM, WO BM3HAYaEe BUMOrK 0 He3nekn kpuntorpadiuHmx moaynis. CTaHAapT BU3HAUAE YoTUpH
pisHA be3nekn (Level 1 — Level 4) 3a BumMoramun o 6e3nekn. Hikue HaBejeHO OCHOBHI BMMOIM Ta mpouenypu
BMNPOOYBaHb Ha BiANoOBiAHICTL FIPS 140-2:

KpunTorpadiuHi xapakTepucTtvku moayas: Ha KpuntorpadiyHnii Moayb Ma€ 6y Ty CKNaaeHnin AeTanbHUN TeXHIYHNIA
JOKYMEHT, WO BMW3HAuYae Moro 6esnekosi OyHKL, KpunTorpadiuHi anroputmu, KepyBaHHA Kil0UaMK, MEXaHi3MK
aBTeHTUdIKaL i Ta i3nuHi 3acobn He3neku.

Banigauia kpunrorpadiyHoro anroputmy: PeanizoBaHi B mMomyni KpuntorpadiuHi anroputmu, Hampwknag AES
(Advanced Encryption Standard), noBuHHi Oy BanigoBaHi 3a ctaHgaptamu FIPS. Taka Banigauis 3abe3neuye
BIZNOBIAHICTb ANTOPUTMIB BU3HAUEHVM GE3NEKOBUM KPUTEPIAM.

KepyBaHHa kntouyamum: Moaynb NoBuHeH nepeabayati be3neyHe reHepyBaHHA Ta 36epiraHHA KNtoua, a TaKoK MexaHiamu
MOBOMPKEHHSA i3 HMM. Taki MeXaHi3Mu MatoTb 3abe3nedyBaTi KOHOIAEHLIMHICTb Ta LiNiCHICTb KpMNTOrpadiuHmx Kodis
NPOTArOM iX KUTTEBOTO LMKIY. [MpoLiefypun KepyBaHHA KNtoYamMy MOBUHHI By TV HadiHVMK Ta 3abe3nedyBaTi 3aXm1cT
Bif aTaK.

3acobu diznyHoi besneku: Y mogyni NOBUHHI Oy Ty peanizosaHi 3acobu GisnyHol 6e3nekn ans 3abesneyerHa 3axmcTy
Bi CNPOb BTPYYaHHA Ta HECAHKLOHOBaHOro JocTyny. o Takux 3acobiB Hanexarb NOKpUTTA, Wo 30epirae cnign
CNpob BTPYYaHHS, MEXaHI3MV BUABNEHHA BTPYUYaHHA Ta 3axuLLieHa KOHCTPYKLA Kopnycy.
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YMOBWM ekcnayaTaLlii: MaioTb 6yTW BM3HAUEHi yMOBI ekcnnyaTauii Moayna, Taki, AK TeMnepaTypHUIA PeXKM, BONOra Ta
Hanpyra Xm1BneHHA. Tako MatoTb Oy TV BU3HAUEHi MOTEHUiMHI PU3MKK, MOB'A3aHI i3 yMOBamMM ekcnnyaTauii.

Camonepesipka: Mofynb NOBMHEH MPOBOAWTW CamoOMepeBipKM BNacHO! LificHOCTI Ta dyHKUioHanbHOCTI. Taki
nepeBipKM NOBWHHI BUABNATK OyAb-AKi HaABHI Oe3neKoBi BPa3NMBOCTi abo NOPYLLIEHHS.

BignoBigHiCTb BMMOram 1oAo po3pobkm: Mg Yac po3pobKM Ta BUPOOHMLITBA MOLYAA MOBMHHI 3aCTOCOBYBATMCA
nepeno.i NPaKTUKK i3 MiHiMi3aLii 6e3nekoBux BpasnmeocTelt. Po3pobka Mae nepeabavatvi npoBefeHHsA ekcrnepTunsu
Ta BUNPOOYBaHb Ha BiANOBIAHICTb 6E€3MEKOBVIM BUMOTaM.

[okymeHTauia: Mogynb NOBMHEH CYNPOBOAXKYBATUCA [AETANbHOID [LOKYMEHTAUIEID, 30Kpema iHCTPYKLUiAMM,
NOCIOHMKamK 3i BCTAHOBNEHHA Ta MNoniTvkamu 6e3nekn. [JoKymeHTauis MOBMHHA MICTUTW YiTKi BKasiBKW LIOAO
6e3neyHoi ekcnnyaTaii moayns.

FIPS 197 BM3Haua€e po3wWwmpenmnin cTaHaapT WidpyBaHHs (AES), anropuTm cumeTpryHoro WwindpysaHHa. BignosigHicTs
BumMoram FIPS 197 o3Hauae, wo ua peanisauia AES BianoBifae BCTaHOBNEHNM CTaHAapTam 6e3neku. Hukue HaBeeHo
OCHOBHi BUMOTW Ta NMpoLielypu BUNPoOyBaHb Ha BifnosigHicts FIPS 197:

[osxurHa knoda: AES mae nigTpumysaT Kntoui gosxkuHo 128, 192 Ta 256 6iT ans 3abe3neyeHHs pi3HKX piBHIB
WNdPYBanbHOT MOTYXKHOCTI.

WrdpyBaHHA Ta po3lmndpyBaHHs: BnpoBamkeHWin mexaHiam AES mae 3abe3neudyBatii HanexHe WWbPYBaHHSA Ta
PO3WNdPYBAHHA [AHVIX i3 BUKOPUCTAHHAM BM3HAYeHOT JOBXMHM K/oYa Ta anropuTMmy.

Po3ropTaHHaA Koya: ANroprTM PO3ropTaHHA KIlioua Mae TOYHO reHepyBaTu Kiodi Ha KOXHWI payH[ WindpyBaHHs
Ta Po3LMdPyBaHHS.

[HBEPCUBHMN LINDP: IHBEPCHBHMM UMD NOBUHEH HANEXHMM YMHOM 34IMCHIOBATU PO3LIMGPYBAHHA 3alUMPPOBAHOTO
TEKCTY N1A BIAHOBNEHHA BUXIGHOMO TEKCTY Y 3BMYaliHOMY GopmaTi.

AHaniz 6esneku: BnposagkeHwn anroputm AES nignArae petenbHOMy aHanisy Ha npeameT 3axWCTy Bif BiAOMUX
KpuntorpadiyHMx atak. AHani3z nepenbavae AOCNIMKEHHS MaTEMaTUUYHKX BNACTUBOCTEN anropuTMy, YyTInMBOCTI
KIoua Ta 3axX1CTY Bif ANdEPeHLHOIO Ta NiHIMHOIO KpUnTOaHani3y.

7.3 Kaptu nam’aTi Secure Digital (SD, SDHC, SDXC, microSD, microSDHC, microSDXC)

Kaptv nam'ati Secure Digital 3'aunuca y kiHui 2001 poky Ta € ApPYrMM MOKOMIHHAM KapT Mam'aTi CTaHAapTy
MultiMediaCard (MMCQ). KapTu nam'sTi SD (Secure Digital) Ta microSD 3aiicHunu peBontoLiio B iHAYCTpIi cxoBuL
JaHWX 3aBOAKN CBOIW KOMMAKTHOCTI, EMHOCTI Ta CyMiCHOCTI i3 PI3HUMWN eNeKTPOHHUMMK NpucTpoamu. Acouiauis SD
Card Association, B sk KomnaHia Kingston € BUKOHaBUYMM UNEHOM, BM3HAYaE CTAHAAPTU ANA KapT nam'aTi Secure
Digital. Kingston nponoHye NiHinKy kKapT Nam'aATi, Lo CKNadaeTbea i3 Moaeni 6azosoro pisHa Canvas Select Plus, mogeni
cepeaHboro pieHa Canvas Go! Plus Ta Tonosoi mogeni Canvas React Plus. Ha Ui KapTv nam'aTi NOLMPIOETbCA rapaHTis
Kingston Ha Becb 3anaBneHuin CTpok ekcrnnyatauil. Kaptu nam'aTi Secure Digital High Capacity (SDHC) i3 emHicTio Big
4 TB Ta kapTn nam'ati Secure Digital Extended Capacity (SDXC) i3 emHicTio Bifi 64 b XapakTepu3yoTbCs GinblIo0
EMHICTIO AnA 36epiraHHA AaHKX Ta OMTUMI30BaHNM BMKOHAHHAM 3amnucy i3 NigTpymkoto Garnosux cnctem FAT/FAT32/
exFAT. Kaptn nam'ati SDHC 1a SDXC Big Kingston Takox BiAnoBifatoTh TaknumM perTuHram Knacis wanakocTi, Ak Class
10, UHS speed Class 1 1a 3 iVideo Speed Class 10, 30, 60 Ta 90, wo 3abe3neudye nepefady AaHnx 3a MiHIManbHW Yac Ta
ONTUMaSbHY CYMICHICTb i3 MPUCTPoAMM 3 NiaTPUMKOI0 SDHC Ta SDXC. Xoua kaptn nam'ati SDHC 1a SDXC 3a po3mipom
€ IDEHTUYHNMN OPUTIHANBHMM KapTam Nam'aTi SD, BOHM MaloTb iHWWIA AW3aMH | pO3Mi3HAIOTLCA NKLEe NPUCTPOAMN 3
ninTpumkoto SDHC abo SDXC. [1ns 3abe3neueHHsA CyMiCHOCTI HeObXifAHO nepeBipuTy HasBHICTb norotuny SDHC abo
SDXC Ha kapTax nam'aTi Ta XOCT-NPUCTPOAX (KaMepax, BifeopeecTpaTopax TOLLO).

microSD (SDC) - ue dopmbakTop KapTtv nam'aTi SD ana MobinbHMX Nnatdopm, NpU3HaYeHU Ansa BUKOPUCTaHHA B
MOBINbHUX TenedoHax Ta iHWMX NOPTATUBHMX NPUCTPOAX. Po3mip microSD mMeHLIWI 33 pO3Mip CTaHAaPTHOT KapTK
nam'aTi SD, ane i3 3aCToCyBaHHAM afantepy iX MOXHa BUKOPWCTOBYBATM i B CTAHAAPTHUX CIOTax ANA KapT nam'aTi
dopmaty SD (Hanpurknag, y kapapinepax).

KapTn microSDHC T1a microSDXC matoTb 6inblly eMHICTb AnA 36epiraHHa My3ukK, Bifeo, $oTo Ta irop — ycboro
TOrO, 3 YOrO CKNAfAETbCA CyUYaCHWUI MOBINbHWI CBIT. KapT nam'ati microSDHC 1a microSDXC Big Kingston Takox
BIAMOBIAAIOTb TaKMM PeTMHIaM KnaciB wemakocTi, Ak Class 10, UHS speed Class 1 1a 3 i Video Speed Class 10, 30 Ta
90, wjo 3abe3neyye nepenavy AaHUX 3a MiHIMaNbHWUIA Yac Ta ONTUManbHy CYMICHICTb i3 npucTposamm microSDHC Ta
microSDXC. KapTi nam'ati microSDHC Ta microSDXC faoTb KOpUCTyBadaM MOXIIMBICTb MAaKCUMANbHO 36inbwmntu
EMHICTb Cy4acHUX MOOINbHUX MPUCTPOIB.
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IHTEPOENC HAMMPYTA KUIbKICTb TABAPUTU (MM)
*KUBNEHHA KOHTAKTIB
Secure Digital/SDHC/SDXC
(non-UHS Ta UHS-) 2,7-338B 9 32x24x%x2,1
Secure Digital/SDHC/SDXC (UHS-II) 2,7-338B 17 32x24x2,1
microSD/microSDHC/microSDXC 2,7-338B 8 15% 11X 1

7.4 Kaptun nam’aTi Secure Digital (SD) Endurance Ta Industrial

KopuctyBauam, Afd AKMX NPIOPUTETHE 3HAYEHHA MaloTb TaKi KpUTepIl, AK HadiMHICTb | JOBMMA eKCrtyaTauinHum
pecypc KapT nam'aTi, komnaHia Kingston nponoHye niHiiky microSD-kapT nam'aTi Endurance ta Industrial, a
TaKOX MOBHOPO3MIPHMX SD-KapT, WO XapaKTepu3yloTbCA NiABUWEHOI0 BUTPUBANICTIO Ta HAZIMHICTIO (Ha HMUX TakoX
NOWVPIOETLCA 3-piYHa rapaHTia Ta 6e3KOLWTOBHA TeXHIYHA NIATPUMKA).

Y niHinui microSD-kapT nam'ati Endurance sig Kingston npeactasneri mogeni emHicTio 32, 64, 128 1a 256 6. Y niHinui
KapT nam'aTi Industrial Big Kingston npeactasnexi mogeni emHicTio 8, 16, 32 1a 64 I'b. Kapt nam'ati Endurance Ta
Industrial Big Kingston mMatoTb BAOCKOHaNEHi XapaKTepuCTUKM BUTPUBANOCTI Ta HaAiHOCTI, WO € HeobXiaHUMM
[N BUKOHAHHA HTEHCMBHMX onepaui 3anucy. Y LUmnx KapTax peanizoBaHO nepefoBy TeXHONOrio drelw-nam'aTi Ta
CKNafHi anropuTMK BUPIBHIOBAHHA 3HOLYBaHHA. microSD-kapTu nam'aTi Endurance 3a3sunyalt MatoTb 3HaYHO BinbLy
KINbKICTb LMKNIB NPOrpaMyBaHHA/CTUPAHHA, aHiX CTaHAapTHI microSD-kapTh, wo 3abe3neuye TpyBaniWUA TEPMIH
eKkcntyaTauii Ta cTabinbHy NPOAYyKTUBHICTb.

o cTocytoTbCA NOKa3HWKIB BUTPUBANOCTI, Ui KapTy NaM'aTi MaloTb BPaXkatouy KifbKiCTb LMKNIB NporpamyBaHHA/
CTMpaHHA. Hanpuknag, y microSD-kapT Kingston Endurance welt noka3sHuk ctaHoswTb 4o 3000 umnknis, a'y Industrial -
10 30 000 umkni. Taka BUHATKOBA BUTPUBANICTb 3abe3neuye AKiCHE BUKOHAHHA IHTEHCUBHIIX ONepaLii 3anmcy AaHKX,
3aBAKM YOMY Lii KapTW NaM'AT € iaeanbHUM BUOOPOM [NA BUKOHAHHA 3aBAaHb, WO NepeadayaloTb be3nepepsHuii
3aMnC JaHnx, 30Kpema B CMCTeMax BileOCNOCTEPEXEHHS, BileOpeeCcTpaTtopax ToLWO.

OkpiM LbOro, KapTv NaMm'ATi 3 NiHinok Endurance Ta Industrial MaloTe PO3WMpPEHi MeXaHi3MV BUMPaBAEHHA MOMMNOK
Ta TexHonorii 36epiraHHa gaHux, Aki 3abe3neyuytoTb LiNiCHICTb | AOBFOCTPOKOBY HAAIMHICTb AaHUX. TaKOX Y HUX Ha
PIBHI NPOLLUMBKYM peani3oBaHO MEXaHI3MM 3aXMCTY Bif NepeboiB EHEeProXMBIEHHS, WO 3HVKYE PU3MK NMOLIKOAKEHHS
[AaHWX MiJ YaC BUKOHaHHA onepaLin 3anumcy.

o cTocyetbcs npoaykTMBHOCTI, microSD-kaptv Endurance Bing Kingston mMatoTb WBMAKICTb YMTaHHSA AaHWX [0 95
MbB/c i wemaKicTs 3anmcy aaHnx ao 45 Mb/c. KapTn nam'ai Industrial Big Kingston 3a6e3neuyioTs cTabinbHy LWBUAKICTb
3anucy He Hxkue 30 MbB/c. BoHM rapaHTytoTh epeKTVBHE BUKOHAHHSA OrnepaLliii UNTaHHA Ta 3anucy AaHux i3 WBUAKUM
[OCTynom o iHhopmaLlii, Lo 36epiraeTbesn.

Kaptn nam'aTi Industrial dopmaty microSD Ta SD MatoTb ekcrnnyaTauiiHi BUMOr [0 TemnepaTypHOro pexumy
MPOMUCAIOBOIO KNacy, OCKiNbKM ix 6yno po3pobneHo Ana BUKOPUCTaHHA B eKCTPEMabHUX TeMnepaTypHUX YMOBAX.
3aBAAKN MNOCKNEHNM KOMMOHEHTaM Ta Cy4YacHVM TEXHOMOTIAM Lji KapTy 3abe3mneuyioTb HafiNHICTb, LiNiCHICTb AaHWX
Ta CTany NPOAYKTMBHICTb HaBiTb Yy CKMagHOMy cepedoBuLLi. [ONOBHO XapakTepHOI0 OCOBNMBICTIO KapT Mam'ATi
Industrial dopmaty microSD Ta SD € WMpoKuWin fiana3oH TemMnepaTyp, B AKOMY BOHW MOXYTb ekcrnnyaTyBatuca. Lii
KapTu NaM'ATI pO3paxoBaHi Ha ekCTpemManbHi nepenaan Temnepatyp y Aiana3oHi Big —40 go +85 °C. BoHW MOXyTb
6e3nepebiiHO NPaLoBATK B YMOBAX CUSIbHOTO Meperpisy, xonofy abo piskux CTPUOKIB TeMnepaTypu, HanpuKknag,
y CMCTeMax MPOMMCIIOBOI aBTOMaTK3allil, 30BHIlIHBOIO BiJEOCNOCTEPEKEHHSA, aePOKOCMIUHOT abo aBTOMOOINBHOT
ranysi.

3aranom kapt nam'aTi Endurance Ta Industrial Bigpi3HAOTbCA BUHATKOBOK BUTPMBANICTIO, HAAIMHUMK MEXaHi3MaMu
3aXMCTY [JaHWX Ta BWUCOKOK MPOLYKTMBHICTIO, 3aBAAKM UYOMY Ha HWX MOXHa CMOKIMHO MOKMNAaCTUCA HaBiTb Y
HaCKNafHiWmX BMUNagKkax.
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7.5 TeeppoTinbHi Hakonnuysaui (SSD)

TeepfoTinbHUIN HakonuuyBau (SSD) — ue CxOBWLLE AaHMX, Ha AKOMY 30epiraHHsA [aHVX 3AINCHIOETCA 3aBAAKM
TBEPAOTIbHIN NMam'ATi, a JOCTYN A0 AaHUX 3a0e3MneuyeTbCA Yy Takui caMmuii Crocib, AK y TPaAMLINHNX XKOPCTKNX
anckax (HDD). 3a paHvmu 2023 poky y 6inbliocTi SSD-HakonuuyBauiB 36epiraHHsA AaHUX 3AiCHIOETBCA 3@ JONMOMOrO0
eHeproHe3anexHoi ¢new-nam'aTti Ha 6a3i NAND, a TakoK BOHW He MICTATb PyXOMMUX KOMMOHEHTIB. [MopiBHIOuUN 3
XOPCTKUMM AnCKamu, SSD-HakonmuyBadi 3a3BMYan MeHLUe MiAaATbCA MEXaHIYHOMY BMMBY, MAIOTb HUXKUMIA PiBEHD
LyMY, KOPOTLINI YaC AOCTYMY, HN3bKY NATEHTHICTb Ta HabaraTo BULLY NMPOAYKTUBHICTb.

KomnaHis  Kingston nponoHye WWPOKWIA BUOIP TBEPAOTIIbHNX HAKOMWUyBaYiB Pi3HUX GopmdakTopis, Lo
3310BOMbHAIOTL NOTPebU NpodecioHanis, CNOXKKMBaYIB, CUCTEMHIMX IHTErPATOPIB | KOMM'IOTEPHUX eHTy3iacTiB. SSD-
HakonunyyBaui 6isHec-knacy sif Kingston € 0HVMMM 3 HAMLLBMALLIVIX Y rany3i Ta MaloTb JOBLUMIA FAPaHTINHNA TEPMIH, aHK
KOHKypeHTU. SSD-HakonuuyBaui KNiEHTCbKOro Knacy Bifg Kingston Bigpi3HAOTbCA NprBabnveMM CMiBBIAHOWEHHAM
UiHW Ta AKOCTI, @ 6BNMCKaBMYHA NPOAYKTUBHICTb | HEMOBTOPHUI CTUb SSD-Hakonuuysauis Kingston FURY TouHo He
3a7MLWaTh KOMM'IOTEPHWX eHTY3IacTiB 6arayKMmum.

Onew-nam'aTb i SSD-Hakonnuysaui:

Y SSD-HakonuuyBauax BUKOPUCTOBYIOTbCA Pi3Hi TUNK  dnew-nam’ati. Onew-nam'atb 3 ogHobiTHUMK  (SLC),
ABobiTHUMK (MLC), TpmnbiTHUMK (TLC) Ta yoTupmbiTHUMK (QLC) Komipkamu. YCi Ui Tvnv dnel-nam'aTi Bigpi3HAOTbCA
33 NPOAYKTUBHICTIO Ta BUTpMBanicTio. Yepes Bucoky BapTictb SLC Ta MLC dnew-nam'ati B SSD-HakonmuyBauax,
NpU3HaYeHWX ANA KNIEHTCbKMUX HOYTOYKIB | HacTiNbHKX MK, HauacTiwe BrukopuctoByeTbcA TLC Ta QLC dneww-nam'aTb.
B SSD-HakonuuyBayax, Npr3HauYeHnx 18 CepBepiB, BUKOPUCTOBYIOTHCA CrellianbHi KombiHaLii dnew-nam'ati NAND
i KOHTPONEPIB, WO BIANOBIAAOTL BUMOram CXOBWILL LIEHTPIB 0OPOOKM AaHKX | Kopropauil, a BbynoBaHe nporpamHe
3abe3neyeHHss KOHTPONEPIB OMTWMMI30BaHe Ans pobounx HaeaHTaxkeHb LIO[/koprnopauiin. SSD-HakonuuyBaui,
npu3HaYeHi AnA UeHTPIB 0OPOOKM faHWX | BUKOPUCTAHHA Ha KOPNOPaTUBHOMY PiBHI, XapaKTepusyloTbCa OinbLLIO0
BUTPUBANICTIO A0 IHTEHCUBHUX HAaBAHTAeEHb.

Pecypc ekcnnyatauii SSD-Hakonuuysauis: Pecypc SSD-HakonmnyyBauis BM3HaYaEe 00CAr AaHNX, AKi MOXHa 3an1caTi Ha
HakoMnuyBay, i 3a3BMYal BM3HAYAETHCA FPAHUUHKM 00CAroM 3anrcaHnx fanux (TBW). Lle 3aranbHa KinbKicTb AaHumx,
AKi MOXHa 3amnmMcaT Ha HaKoMuuyBay NPOTArOM MOro TepMiHY KOPUCHOTO BMKOPUCTaHHA. Pecypc drneln-nam'aTi B
OCHOBHOMY 3MEHLLYETbCA Yepe3 3meHLIeHHs po3mipy kpuctanie NAND, a Takox uepes Tak 3BaHuin «KoedilieHT
36inblweHHA 06cary 3anucy» (WAF). Moka3Huk WAF — Lie pi3HWLSA MK 0OCATOM [aHVX, WO NPUALLAN Ha 3amnuc 3
XOCT-MPUCTPOI Ta 3arasibHO KiNbKICTIO faHWX, GaKTUYHO 3anucaHnx y ¢nel-nam’aTb 3a onepaiio 3anucy. Taki
npucTpoi dnelw-nam'sTi, sk SSD-HakonuuyBaui, 30iMCHIOI0Tb 3aNMC CTOPIHKaMK. [1ns 3anmcy AaHuX Ha CTOPIHKY, AKa
BXKe MICTUTb AaHi, MOTPIbHO 06'€AHAT BCE LWie MOTPIOHI AaHi Ha CTOPIHLI 3 HOBMMM JaHNMK, Ta MOBTOPHO 3amnmncaTu
Xy dnew-nam'ate. Hanpuknag, y pasi 3anvcy Ha SSD-Hakonmuysau faHux ob6carom 2 b GakTnuHmin obcar faHux, Wo
3aMnCYETbCA Ha drel-nam’aTb, Moxe CTaHoBUTK 4 ['B. B Takomy BMnaaky nokasHnk WAF fopisHIoe 2.

SSD-koHTponepn (SATA): B SSD-HakommuyBauax BWKOPUCTOBYIOTbCA CrelianizoBaHi dnel-koHTponepn AnA
3abe3neueHHa OOMiIHY AaHuMK Mix Serial ATA KOHTpONepoMm XOCT-MPUCTPOIO0 Ta MiKpocxemamun dnew-namaTi B
HakonuuyBaui. Lia cneuianizoBaHa Mikpocxema 3AiMCHIOE KepyBaHHA BCiMa onepauiaMi UATaHHSA Ta 3anucy y dnetu-
nam'aTb SSD-HakonmuyBaya. SSD-KOHTPOMep TakoxX Kepye iHWNMMN BaXIUBUMU GYHKLIAMY, TAKUMU, AK BUPIBHIOBAHHSA
3HOWYBAHHA Ta 36ip «CMIiTTA», HeoOXiAHMMKM [AnA 30iNblieHHA eKCnayaTauimHOro pecypcy HakomudyBada Ta
NiaTPUMAaHHA MOro CTabiNbHOT MPOAYKTUBHOCTI.

IHTepdenc Serial ATA (SATA) xocT-npucTpoto: SSD-Hakonmuysadi SATA Bia Kingston nigTpumyioTs SATA nigkntoueHHs,
3aBAAKM YOMY TX MOXKHa MiAKMoYaTV A0 OiNbLUOCTI NOWUPEHMX HOYTOYKIB, CTaLiOHaPHWX Ta CEPBEPHNX KOMM'IOTEPIB,
wo 6ynu BUrOTOB/EHI MPOTATOM OCTaHHIX AecATW pokiB. SATA SSD-Hakonumuysadi Big Kingston € cymicHumu i3
GinbLuicTio SATA revision 2 (3 T6iT/c) Ta SATA revision 3 (6 I6iT/C) KOHTPONEpRIB XOCT-NPUCTPOIB. BinblicTb SATA-
KOHTPONEPIB XOCT-MPUCTPOIB MaloTb 3BOPOTHY CYMICHICTb, ofHak AKWO SATA-KOHTpOnep XOCT-MPUCTPOK Ma€e
0OMEXeHHS LWOAO WBMAKOCTI YMTAHHA Ta 3aNUCy AaHWX, BUKOPWCTAHHA WBWALWOrO HakonMYyBaya He npu3Bseae Ao
NiABMLLEHHA WBWAKOCTI Nepeaadi AaHvx. Hanpuknag, Akwo SATA Rev. 3 SSD-Hakonmuysay nigknountin o SATA Rev.
2 KOHTPONEPa, WBNAKICTL Nepeaadi JaHnx He Byae NepeBuLLyBaTW WBUAKICTb KOHTPOMEPA.
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IHTEP®ENC Weunpakictb  HAMPYFA UBJIEHHA  KUIbKICTb KOHTAKTIB FTABAPUTU (MM)

SATA Rev. 2 3 [6it/c 5B SATA 3 22 KOHTaKTamu 69,85 x 100 x 9,5/7
SATA Rev. 3 6 [6iT/c 5B SATA 3 22 KOHTaKTamu 69,85x 100 x 7
MokoniHHA LWeunakictb x4  Hanpyra »XnBneHHA Gopmpaktop RInbKIcTb KOHTAKTIB
SSD-HakonunuyyBaua (M.2 2280 M-key)
PCle 3.0 4Tb/c 33B M.2 2280 75
PCle 4.0 8b/c 1,8B/33B M.2 2280 75
PCle 5.0 16 b/c 1,8B/33B M.2 2280 75

Mpotokon NVMe (Non-Volatile Memory Express):lMpoTtokon NVMe 6yno ctBopeHo cnelianbHo Ana SSD-Hakonuuysadis
3 MEeTOI0 MOBHOLHHOMO BUKOPWCTAHHA BUCOKOWBUAKICHOTO iHTepdency PCle. BiH 3abe3neuye edekTMBHICTb Ta
WBWAKICTb AOCTYNY [0 AaHNX, WO 36epiratoTbcsa Ha SSD-Hakonmuysaui. [pur LboMy 3aBAAKM NapaneniaMy Ta H13bKil
nateHTHocTi PCle 3abe3neuyeTbCa 3HAUHO BUMLLA WBUAKICTb YMTAHHA Ta 3anmnCy AaHWX, WO 3MEeHLIYE Yac Ha JOCTyn
[0 HaHux Ta ix nepepady. NVMe 3abezneuye CUHXPOHHY nepeaady AaHWX Ha fekinbka SSD-HakomuuyBadis Ta 3
HVX. Taka MaclWwTaboBaHICTb € AyXKe aKTyaflbHOIO Y KOPMopaTMBHOMY cepeaoBuLli abo y cucTemax, WO BMMAratoTb
BMKOPWCTAHHA BUCOKOLWBUWAKICHMX CXOBULL (Hanpuknad, cepeepax abo BUCOKOMPOAYKTUBHMX POOOUMX CTaHLIifAX).
NVMe [03BOMAE 3HaYHO 3MEHLUMTI NATEHTHICTb OOMIHY AaHMMK, NopiBHIOUM i3 SATA SSD-HakonuuyBadamn. Take
3HWMKEHHA NATEHTHOCTI MOKPALLYE BIATYK CMCTEMM Ta iT 3aranbHy WBUAKOLII, 30KpemMa, Nif Yac BMKOHaHHA 3aBAaHb,
WO BMMAratoTb JOCTYMNY [0 3HAYHOrO 06CAry AaHMX.

7.6 TBepgoTinbHi HakonuuyBayi mSATA (M0O300) Ta Half-Slim (MO297)

Kingston npomnoHye iHTerpatopam Ta CknafanbHukam cuctem MSATA Ta Half-Slim SSD-Hakonumuysaui SATA ans
KOMEPLiIMHOro 3aCTOCYBaHHA.

MO-300 — mSATA, abo Mini-SATA, 6ys npenactasnenuin Serial ATA International Organization y BepecHi 2009 poky.
Cdepa 3acTocyBaHHA: HETOYKM, YNbTPabyKu Ta iHLI NPUCTPOI, AKMM NOTPIOHI HEBENWKI TREPAOTINbHI HakonmnyyBadi. 3a
30BHILLHIM BUNAAOM po3'em Haraaye iHtepoeiic PCl Express Mini Card Ta € eneKTpruHO CYMICHVM i3 HAM, OfIHaK CUrHanm
JaHVX MatoTb NOCTynaTh He Ha PCI-Express koHTponep, a Ha SATA-KOHTponep xoCcT-NnpucTpoto. He BCi pos'emn mini PCle
niaTpumytoTb SATA, TOMY 3a 1OAATKOBO iHGOPMALIIEI0 pEKOMEHIOBAHO 3BEPHYTUCA 10 NOCTaYasbHIKa CUCTEMM.

MO-297 — Slim SATA, TBepAOTiNbHMM HakoMMuyBay 3i crelianizoBaHymM GOpMGaKTOpOM, WO 3abe3neuye BiaMiHHY
NPOAYKTUBHICTb; CTaHAAPTHUN GopMbaKTOP € 6e3KOPNYCHMUM, @ PO3MIP CTAHOBUTL MeHLLE MOAOBUHH 2,5-4t0MMOBOTO
SSD-HakonmuyBaya. Slim SATA BMKOPWCTOBYE Ti cami CTaHAAPTHI po3'emMy ANA MiAKMOUEHHA HakomnmuyBada SATA
Ta [pKepena XMBNeHHsA, Wwo 1 2,5-aonmoBsi SSD-HakonmnuyBadi, 3aB4AKM YOMY BiH € CYMICHUM i3 WWPOKMM KONMOM
cnctem. Slim SATA € dopmdakTopom, BU3HAUYEHUM rany3esum ctaHgapTom JEDEC (MO-297), Ta nepeabavae 4 Toukm
NiOKNIOUYEHHA HAKONWUYBaYa 10 CUCTEMM.

M.2 — M.2 € dopmPaKkTOpOM HACTYMHOrO MOKONIHHA, CTBOPEHMM [N YNbTPAaKOMNAaKTHUX pilleHb Ha 6a3i SATA Ta
PCle. M.2 po3pobneHwin PCI-SIG i Ma€ pi3Hi TMMK KMtoYiB, O BM3HAYaOTb GYHKUIOHANBHICTb | CYMiICHICTb i3 po3'eMamu
M.2. Kntou B BukopucTosyeTbca ana SSD-Hakonmuysauis PCle xX2/SATA, kntou M — ana SSD-Hakonunuysauis PCle x4,
a Koy B+M — ana yHisepcanbHoI NigTpumKmn 060X TMniB. Ana 3abe3neueHHA HanexHoi CyMiCHOCTI Nif YaC MOHTaXy
HeobxiaHo 3icTaBUTM TMN Ktoda SSD-HakonuuyBaua M.2 3 TMNom po3'emMy B cnctemi. Mogyni M.2 MatoTb MPAMOKYTHY
dopMy Ta BifPI3HAIOTHCA 33 AOBXMHOIO Ta LIMPUHOIO; MPY LbOMY KOMEPLIIMHO AOCTYMHI moayni M.2 MatoTb LNPpUHY 22
MM i pi3Hy goBXumHy (30,42, 60, 801 110 mm). He Bci M.2 nopTu niatTpumyioTs SATA, TOMy 3a O4aTKOBO iHGOpMaLli€o
pPekoMEHA0BAHO 3BEPHYTUCA O NOCTayabHUKa CUCTEMMN.
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IHTEPOENC IHTEPO®ENC HAMPYTA »XUBJIEHHA KINbKICTb KOHTAKTIB FTABAPUTU (MM)
MO-300 SATA 338 PCle Mini Card 3 52 koHTakTamu 50,8 x 30
MO-297 SATA 5B SATA 3 22 KOHTaKTaMu 54x39

M.2 PCl Express 33B PCle M.2 3 75 koHTaKTamu 22x30,42,60,80,110

Komnanisa Kingston TicHo cniBnpautoe 3i CBITOBMMM BUPOOHWKaMM HaMiBMpPOBiAHVIKIB | KOHTPONeEPIB, o6 3abe3neyntu
HaMKpaLle CniBBiAHOLWEHHA BaPTOCTI Ta MPOAYKTUBHOCTI ANA IT NPOAYKLiT.

7.7 BoypoBaHi Ta cneuianizoBaHi pilleHHA

Kingston® nponoHye HW3Ky BOYAOBaHMX pilleHb Nam'aTi Ta HaKoMM4YyBauiB, 30KkpemMa komnoHeHT eMMC Ta DRAM,
ONA KNIEHTIB Y BCboMy CBITI. QaxiBUi 3 iHKeHEePHO-TEXHIUHOT PO3POOKM AOMNOMaraloTb y CTBOPEHHI, BMPOBaAKEHHI Ta
NiOKNOUYEHHI HACKPI3HWX pilleHb. Lli HakommuyBaui Ta NpUCTPOT Nam'aTi € CNPaBXHbOIO 3HAXIAKOK ANA PO3POOHUKIB
MOOINBHYIX Ta BOYNOBaHMX 3aCTOCYHKIB | cucTem. HasBHa npoayKLis:

eMMC: BGyjOBaHa CUCTEMA EHEPrOHE3aNEXHOT NaM'ATi, AKa CKNaAaETbCA 3 dnelu-nam'aTi Ta KoHTponepa GreLl-nam'aTi,
WO A€ 3MOry CMPOCTUTA 30BHILLHIN BUMAL iHTEPOECY Ta 3BiNbHAE NPOLIECOP XOCT-CUCTEMM Bif] HVM3bKOPIBHEBOTO
KepyBaHHA drel-nam'aTTo.

eMCP: noepHye cxoBuie BOYNOBaHOI MynbTUMeiMHOT KapT nam'ati (esMMC) Ta nam'atb LPDDR DRAM B ofHOMY
KOMMaKTHOMY KOPMYyCi.

ePoP:B1COKOIHTErPOBaHNIA KOMMOHEHT, WO BiAnosigae ctaHaapTy JEDEC Ta cknagaetbea 3 86ya0BaHOI MyIbTUMEAIAHOT
kaptv nam'aTi (esMMC) Ta nam'aTi LPDDR DRAM, noegHaHnx y pileHHi PoP-tuny.

UFS: yHiBepcanbHi dnew-cxosumula (Universal Flash Storage, UFS) igeanbHo NigxofsaTe AnA pilleHb, WO BMMAratoTb
O[IHOYACHO BUCOKOT MPOAYKTUBHOCTI Ta HV3bKOTO EHEPrOCNOXMBAHHS.

CneuianizoBaHi SSD-HakonuuyBaui (Design-In): CneuianizoBaHi TBepAoTinbHI HakomnuuyBaui SATA Ta NVMe,
CTBOPEHI CrelianbHo A8 PO3POOHVIKIB Ta CKnafanbHUKiB cuctem. CrietianizoBaHi SSD-HakonmnuyBayi MiCTATb HOBITHI
KOHTpOMepw, siKi aBTOMaTUUHO «BMPIBHIOOTb» 3HOLLYBAHHS, 30MPAl0Tb «CMITTA», @ TakoX MaloTb iHWI yHKUii ana
KepyBaHHi ¢new-nam’aTTio NAND.

I3 popaTkoBol iHGOpMaLlielo Npo BOYAOBaHI Ta crelianizoBaHi pileHHA Kingston MoMHa O3HanmomuTMCA 3a
nocunaHHam: BoyaosaHi ¢new- a DRAM-piweHHa ana mo6inbHux npuctpois Ta loT — Kingston Technology

Kapgpigepu Kingston

3aBaAKM Kapapiaepam, KapTu Nam'AaTi MOXKHa BUKOPUCTOBYBATH AK MOPTATVIBHI CXOBULLA Ta i1 30epiraHHsA 300paeHb,
MY3VIKWM Ta iHLWKMX JaHWX 1033 MeXamy OCHOBHOMO MPUCTPOIO (Hanmpwknagd, uMdpoBOi Kamepn), He CTBOPIOOUM
[OLATKOBOrO HAaBAHTAXKEHHA Ha aKyMyNATOP.

Kapapigepu MoxyTb 3abe3neunTi nepefady AanHWx i3 6inbWo WBWAKICTIO, aHiK NiATPYMYE XOCT-MPUCTPIl; 30Kpema,
USB-kapgapigep 6yae Habarato WBMAWWM, aHiX XOCT-NMPUCTRIN (Hanpuknag, uMdpoBa Kamepa), Lo BUKOPUCTOBYE
NOCNIAOBHUI iHTEpdEC. AKLO XOCT-NPUCTPIN He NIATPUMYE WBWAKICHY Nepedady AaHWX, TO Yac nepefadi aaHmnx
Oyfe 3HaUHO CKOPOYEHWIA 3aBAAKN WBWALIOMY Kapapiaepy.

Kingston nponoHye Kapapiaepu 415 3py4YHOro NiAKIIOYEHHA KapT Nam'aTi A0 KOMM'loTepa un HOyTOYKa.

[na kapt nam'aTi Kingston npononye USB 5Gbps kapapinep Media Reader ans wsmakicHoi nepefavi faHvix (oo
10 pasis BuLLe, NopiBHIOLYM 3 Kapapidepom USB 2.0 Media Reader). Takox Kingston npomnoHye 3pyuHi nopTaTvBHi
Kapapinepn — MobileLite Plus SD ta MobileLite Plus microSD, uwio 3abe3neuyioTb WBUAKICHY nepeaady gaHvx Ao
cncTem, Wwo nigrpumytots Hi-Speed USB 2.0 Ta USB 5Gbps.
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9.0 [A6aemo npo ¢new-nam’aTb

Kaptn dnew-nam'ati Kingston®, USB-Hakonuuysaui DataTraveler® ta USB-HakonuuyBsaui lronKey 3 windpysaHHsM —
3pYyHi pilleHHs Ans 30epiraHHA Ta nepefavi GoTo, Biaeo, ayaiopannis i JOKyMeHTIB.

[loTpumynTeca uMx NPOCTUX NOPag, LOOW MiHIMI3yBaTV BTPATH JaHVX Ta OMTVMI3YBaTV BUKOPUCTaHHA Gnel-CxoBumLLa:
1. 3aMiHWTb ab0o 3apAAITb akyMynATOP XOCT-CUCTEMM B Pa3i MOro PO3PAIKEHHS.

Po3pAmKEHHA aKyMynaTOpa € OAHIEI0 i3 HaMbINbLW MOWMPEHNX NPOBIEM, WO MOXe MPU3BECTW [0 BTPATU AaHUX
Ha Gnew-cxoBuLL. AKWO aKyMyAATOP XOCT-NPUCTPOIO PO3PAAMTLCA NMOCEPEA 3aMNCy AaHWX Ha dnel-CXoBuLLE, Le
npu3Bee He uLe [0 NMOWKOAXKEHHA Galny, LLO 3aNnCYETbCA, ane MOXe TaKOXK MPU3BECTU 1 A0 NOWKOLKEHHA BCbOTO
CxoBMUWA. Hanpwviknag, sKWo OHOBNEHHs KaTanory y ¢annosii cuctemi FAT 6yno HenoBHWM, i ByNo MOLWKOAXKEHO
camy Tabnuuo FAT, dalinm Ha dnel-cxoBuLLi MOXYTb CTaTV YaCTKOBO abo HaBiTb MOBHICTIO HEAOCTYMHUMU. TOMy He
3abyBaiiTe NigTPYMYBATN PiBEHb 3aPALY TaKUX MPUCTPOIB, K Kamepy Ta NMosboBi NPUCTPOT 3amnuncy.

BigHOBUTY dnels-HakonMuyBay MOXHa 3a AOMOMOro KOMEPLIMHOMO MPOrpaMHOro PillleHHs 18 BigHOBEHHS
nanvx. [lesi aaHi abo dannm Ha NpUCTPOi MOXKyYTb OyTW BTpaueHi, ane peLuty Mmoxe OyTu BigHOBEHO.

Wobw yHUKHYTV Umnx Npobnem, TPUManTe Nig PYKOK 3amacHWU akyMynatop abo NpUMNUHANTE BUKOPUCTOBYBATH
NPUCTPIN, AKWO 3apAg akyMynaTopa Naga€ ao Ay»e HW3bKOI BIAMITKN.

2. Baxkn1BO NpaswibHO Bif'€AHYBATU GRell-HaKoMMUyBay Bif, XOCT-CUCTEMN,

Min yac poboTh Ha Komn'loTepi BaxkNMBO 3ynuHUTY USB-nigknioueHHs Hakonuuyeada DataTraveler abo kapapiaepa
uepes OC. o6 3ynuHuty USB-Hakonuuysay y Windows 10/11, ckopucTaliTeca niktorpamoto «besneune BuganeHHs
NPUCTPOIO» B CUCTEMHI NaHeni. LLlo6 3ynuHmuTi USB-HakonudyBay y MacOS, nepeTarHiTe niktorpamy USB 3 poboyoro
CTONY B KOWMWK ab0 HATUCHITb KHOMKY «Buaanuti» y CNUCKY 3MOHTOBaHMX TOMIB. KOMM'tOTepY YacTo KellytoTb [aHi
B MaM'ATb, WO MOXeE BiAKNACTM 3anuc AaHux Ha USB-Hakomuuysau. 3o0n0Te MpaBWiO — MICAA 3akiHUeHHA 3amnmcy
JaHVX Ha HakonmuyBay DataTraveler noyekatu e MiHiMym ABi XBUNUMHW. Y Taknx MOAENAX HakomMuyyBauis, ik X52000,
XS1000, DTMax Ta lronKey, € citTnogiopa, Wwo 6nmMmag, Konm cucTema 3BepTaETbCA 10 HaKOMMUyBaua.

barato umdpoKx kamep OyayTb ONMMaTK HAMKATOPOM Mif Yac 3anucy Ha KapTy dnew-nam'sTi, TOMy BaXKNMBO
[l0YeKaTUCA 3aKiHUeHHS NOro BUKOHAHHS.

Ha K HeobxigHo cnouatky Bia'eaHat Datalraveler uepe3s Windows (y Windows XP ckopucTtaiitecs dyHKUi€
«be3neyHe BMAaNeHHA NPUCTPOIO» B CUCTEMHI NaHeni). Y pa3i BUKOPUCTaHHA Hakonuuysauis cepil DataTraveler Elite
MOXHa ckopucTaTnca dyHKuieto MyTraveler’s Eject. Komn'loTepn 4acTo KellyioTb fjaHi B Mam'aTb, WO MOXe BifKnacTu
3anunc aaHnx Ha USB-HakonmuyBau. 3o010Te NpaBuio — Nicia 3akiHUeHHA 3annucy AaHmnx Ha Hakonuuysau DataTraveler
noyekaty we MiHiMym ABi XBUINHW.

3. Baxxnuneo pbannmneo 36epirati kaptv dnew-nam’ari y NaacTMacoBux GyTnapax i 3aKpWBaTH 3HIMHI KOBMAYKM Ha
Hakonuuysauax DataTraveler.

KapTn dnew-nam'aTi, Hakonuyysaui Datalraveler ta USB-HakonuuyBaui IronKey 3 wudpysaHHaAM Big Kingston
3axuILLeHi Bifl IHTEHCMBHOIO BNMBY €N1EKTPOCTAaTUYHOIO PO3PALY, OO4HAK MOrO HAABUCOKMIA BB MOXE MPU3BECTU
[0 NOWKOIXKEHHS.

CTaTvuHa eneKTpriKa TaKOX MOXKe MOWKOANTY dnell-HakonuuyBadi. Hanpuknag, y AHi 3 NigBu1ieHO CyxicTio MOBITPS,
TOPKaKUNCh [10 ABEPHOI PyUKM abo iHLIVX MeTaneBnx NpeamMeTiB, MOAMHA MOXKe 3reHepyBaTy JOCTaTHbO CTAaTUYHOI
eNeKTPUKM ANA MOABU iICKP.

KapTndnew-nam'aTiTaHakonuuysaui DataTravelersig Kingston 3axuiieHiBif iHTEHCMBHOMO BM/IMBY €NeKTPOCTaTUYHOTO
PO3PALY, OHAK MOr0 HaABMCOKNI BNAVB MOXKE NPU3BECTY O MOWKOAKEHHS.
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4. He Tpeba Hamaratucs CUnoto BCTaBUTU Griell-HakomnmuyBay y PO3'em.

3a BMHATKOM HakonmuyBauis i 3uMTyBauis i3 poz'‘emamn USB Type-C, 6inblicte USB-Hakonwmuysauis i KapT dnew-
Nam'aTi MaloTb PO3'EMU, AKI MOXKHA MIAKIIOUATI TiNbKWA B OAHOMY MONOXeHHI. Lle o3Havae, wo npuctpin dnetu-
Nam’aTi MOXKHa BCTaBMATY NMLLIE OfHIEID CTOPOHOI. He Tpeba HamaraTics CUIOK BCTaBUTKU HaKoMMuyBad abo KapTy
nam'aTi. Tak BK 3MOXeTe YHUKHY TN NOWKOAXKEHHA drell-Hakonuuysada abo pos'emy. logatkoy iHdopmaLio oo
nigKnioueHHA KapT dnew-nam'aTi Ta USB-HakonmyyBauis AVB. y NOCIOHWKY BUPOOHMKa XOCT-NpucTpoto. Posz’em USB
Type-C € CUMETPUYHUM Ta MOXe MiAKMoUaTUCA A0 MPUCTPOIO OYb-AKO CTOPOHOIO.

5. 3a MOX/MBOCTI BAPTO NEPEBO3UTU dNELL-HAKONMUYBaUi y pyUYHOMY Haraxi.

Y CBITi BUKOPUCTOBYIOTHCA AECATKM MINIbOHIB dRell-HakonmnuyBauis, i JOCTOBIPHMUX BIAOMOCTEN NPO X MOLIKOMKEHHSA
BHACMiAOK BMIMBY aepONOPTOBUX PEHTIEHIBCHKMX anapaTie He 3adikCOBaHO.

3a pe3ynbrataMmn JOCHiAXKeHHs, npoBeaeHoro International Imaging Industry Association (I3A) y 2004 poui, 6yno
BCTaHOBNEHO, L0 CyYacHe PeHTreHIBCbKe 0bMafHaHHS, AKE BUKOPUCTOBYETLCA B aepOropTax, He Hece pY3MKIB AN
KapT dnew-nam'aTi.

Ane i3 MipKyBaHb 6e3nekn Kingston pekomeHZye MOBOAMTUCA i3 KapTamu dnew-namaTi Ta Hakomnuuysayamu
DataTraveler sik 3 HeobpobNeHOW MAIBKOKO Ta NePEeBO3NTU iX Y PyUHOMY Oaraxi, OCKiNbKM piBeHb BUMPOMIHIOBAHHS
obnafHaHHA [fA CKaHyBaHHA MacaxupiB € HabaraTo HWX4MM, MOPIBHIOIOUM i3 CyyacHMM obnafHaHHAM And
CKaHyBaHHsA Haraxy.

6. [lam'ATanTe Npo pe3epBHe KONitOBAHHA AaHVIX.

Onew-HakonmuyBaui He € «6e3CMePTHUMMY Ta MOXKYTb 3a3HaBaTW MOLWKOAKEHD YePE3 HaBeAEH BULLe GakTopu. ToMy
BaXKNMBO 3[IMCHIOBATU pe3epBHE KOMiloBaHHA AaHWX Ha Pi3Hi HOCIT abo HaBiTb PO3APYKOBYBaTH X Ha Manepi. He
TpVManTe AaHi BUKMIOYHO Ha dneLl-Hocisx.

IHdpopmauin WoA0 eneKTPOMarHiTHOI CyMiCHOCTi NPUCTPOIB

10.1 3AIBA ®EQEPAJIbHOT KOMICIT CLUA 3 MUTAHD 3B’A3KY:

Lle npucTpint BignoBigae B1Moram, BM3HaueHnm y yactuni 15 npasun QegepansHoi Komicii CLUA 3 nuTaHb 38'A3Ky
(FCQ). Ana ekcnnyatalii npucTpoto MatoTb OyTW BUKOHaHI ABi yMOBW: (1) el NPUCTPIi He MOBMHEH CTBOPOBATH
WKIANWBOrO BNMBY, Ta (2) Lel NPUCTPIN MOBUHEH BUTPUMYBATN Byb-AKWIA 3AINCHEHWI BMANB, BKIOYHO 3 TUM, O
MOe NPY3BOAUTH 10 36018 B eKcrsyaTalyi.

Lle obnagHaHHA NPOWMWNO TeCTyBaHHA 1 BiANOBIAAE OOMEXEHHAM ANA UMOPOBKUX NPUCTPOIB Knacy B, HaBedeHUM y
vacTuHi 15 npasnn GepepansHoi komicii CLIA 3 nuTaHb 38'A3ky (FCC). Lii obmexeHHs npr3HadeHi Ana 3abe3neyeHHs
PO3YMHOrO 3axMCTy Bifj WKIAAVBOrO BMAVBY Mifi YaC PO3MILLEHHA MPUCTPOID Y KUTNOBUX NPUMILLEHHAX. Llen Tun
00nafHaHHA CTBOPIOE, BUKOPUCTOBYE MMOKE BUMPOMIHIOBATM PaZlio4acTOTHY EHEePrito, TOMY, AKLLO MOro BCTAHOB/EHHS
Ta BYKOPUCTaHHA BiAOYBalOTbCA 3 MOPYLWEHHAM IHCTRYKLM, Lie MOXe NPU3BECTN A0 WKIANNBMX NePELIKO] Y pobOTi
3acobiB papio3s’a3ky. [poTe HeMa€e »KOAHOI rapaHTii, WO Taki NepewKkoan He BUHUKHYTb Y KOHKDETHOMY BUMAKy
BCTaHOBNEHHA. AKLO NepewKoan Pagio- Ta TENEBIi3iNHUM CUrHanam CrpUUYMHAE came Le obnadHaHH4, LWo MOXHa
BM3HAUYMTU OO BUMKHEHHAM i BBIMKHEHHAM, KOPUCTYBaY MOXe CNpobyBaTy BUNPaBMUTU Lie, 3aCTOCYBaBLUM OAMH abo
JeKinbka HaBeAEHNX HIXYe CNOCOOiB:

+ [NepeopieHTyBaTV b0 NEPEMICTUTU MPUAMANBHY aHTEHY.

+ 36inblUNTY BiACTaHb MiXX 0BNagHAHHAM | MPUIIMaYeM.

« [igkmounT 0bnagHaHHA O PO3ETKM, WO 3HAXOAUTLCA Ha iHLLIN NiHIT XKUBEHHSA, aHPK NMiAKMIOUYEHMI NPUAMAY.

+ [NpokoHCynbTyBaTMCA 3 AMNepomM abo AOCBIAYEHMM MaCTPOM 3 OOC/yroByBaHHA pafio- abo TenesisinHoro
obnagHaHHs.

« ***Bynb-AKi 3MiHM ab0 MoaVdiKaLlil, He CxBaneHi NPAMO CTOPOHOIO, BiAMOBIAANIbHOIO 33 JOTPVMAHHSA BUMOT, MOXYTb
NPW13BECTM 4O CKaCyBaHHA BALLOro Npaga Ha ekCrlyaTaliio NprcTpoio.
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10.2 3AABA MIHICTEPCTBA NMPOMUCNIOBOCTI KAHAAMU (IC):

Lle undposuin anapat knacy [B] Binnosigae kaHaacbkomy ctaHaapTy ICES-003. Cetappareilnumerique de la classe [B]
estconformea’lanorme NUM-003 du Canada.

11.0 JoanaTtkoBa iHpopmauin:

13 nopaTkoBoto iHGopMaLlieto NPo NpoayKLito Kingston MoxHa 03HalnoM1T1CA 3a nocunanHam: kingston.com
HopaTok: MpopyktusHictb USB

YHiBepcanbHa nocnigoBHa wrHa (USB) € pekomeHaoBaHUM iHTepdercoM Ans MigkMouyeHHs Kapapigepis oo
Komn'toTepi. HanHoBiwow cneundikauieto USB € USB4. MonepenHimm cneumdikauismm € USB 3.0 Ta USB 2.0.
Cneupndikauis USB4 Bkniouae wemakocTi USB 3.0 Ta USB 2.0 ona 3abe3neueHHA 3B0OPOTHOI CyMICHOCTI.

[nAa po3ymiHHA TOro, WO BMAMBAE Ha MPOAYKTVBHICTL diel-HakonuuyBaya, HeOOXiAHO PO3MAHYTY AeKifnbka
baKkTopiB (AVB. HACTYMHY CTOPIHKY).
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TexHonoria mixpocxem ¢pnew-nam’aTi

Onew-nam'atb 3 ogHobITHUMK (SLC),
ABobiTHUMK (MLC), TpnbiTHUMMK (TLC)
Ta YoTnpnbITHUMM (QLC) KoMmipKamm

3a3BMyain dnew-Hakonuuysadi Ha 6a3i NAND nam'ati 3 aobiTHUMK Komipkamm (MLC)
3abe3neuyioTb BULLY MPOAYKTUBHICTb, aHiXK cTaHgapTHa NAND nam'atb 3 TpubitHUMM (TLC)
abo yotmpnbiTHUMK (QLC) Komipkamn, KapTa nam'aTi Ha 6a3i NAND abo DataTraveler.

CraHpapTHi  KapTi  ¢dnew-nam'ati abo USB-Hakonmuysaui DataTraveler 3abesneuyioTb
OnTVManbHe CNiBBiHOLWEHHSA LiHW Ta NPpOAYKTUMBHOCTI ANA 6iNbLIOCTI KOPUCTYBaYiB LMPPOBIX
Kamep, NnaHWeTiB, MOOINbHMX TENeDOHIB Ta IHLWIMX eNeKTPOHHUX MPUCTPOIB.

Kaptu nam'ati UHS abo USB-Hakonmuysaui USB4 abo USB 3.2 3abe3neuytoTb BULLY WBMAKICTb
UMTaHHA Ta 3anucy, WO PoOWTb Ui NPUCTPOI igeanbHUM BMOOPOM ANA AOCBIAYEHNX
KOPWCTYBauiB, NpodeciiHmnx Gotorpadis i KOMM'IOTEPHUX EHTY3iacTiB.

3BicHO, AnA 3abe3nedeHHs MaKCMManbHOI LBMAKOCTI POOOTM KapT nam'ati abo USB-
HaKOMM4yBaYiB KOPNCTYBaY NMOBUHEH MaTV CYMICHI WBWUAKICHI MPUCTPOI Ta HANEXHUM YMHOM
HanalwToBaHWM Komn'loTep. HanexHe OyHKLIOHYBaHHA AAKNX LMPPOBKX Kamep Ta iHLMX
MPUCTPOIB BMMarae HaABHOCTI BUCOKOMPOAYKTUBHUX KapT GneLl-nam'aTi.

OCHOBHI CNOXKKMBYi NPUCTPOT

Lindposa Kamepa, MOBINbHU
TenedoH, APOH, MaHLLET,
MK abo iHWWM NpUCTpIi

BOynoBaHW KOHTpOMep, AKUA OBMIHIOETbCA AaHMMKM 3 KapTamu namAti abo USB-
HakomuuyBayamm B 6aratbOX MPUCTPOAX CMOXKMBYUOrO Knacy, MOXe MaTu obOMmexeHy
nponyckHy 3aaTHicTb. O3HalomTeca i3 NOCIOHMKOM KopucTyBada abo 3BEpHITbCA A0
BMPOBHMKa NPUCTPOIO 33 HEOBXiAHO IHDOpPMAaLLiEtD.

3a iHWWX PiIBHMX YMOB AOCAXHWI piBeHb NPOAYKTUBHOCTI byae AOPIBHIOBATH MiHIManbHOMY
piBHIO Nepefavi AaHwX, WO NiATPUMYETCA KOHTPONEPOM XOCT-NPUCTPOI0 abo KapTot drel-
nam'ati um USB-Hakonmnuysauem.

« [ligknioyeHHs KapT dneLw-nam'ATi
[0 KoMM'loTepa 3a A0MOMOroto
Kapapigepis Kingston Media
Reader abo MobileLite Plus SD Ta
MobileLite Plus microSD

- MNigkmoyeHHa USB-HakonnyyBaya
6e3nocepenHbo Yepes USB-pos'em
KoMmn'toTepa

OcTaHHbo cneymndikauieto USB € USB4. Cneumndikauia USB4 skntovae wewmakocTti USB 3.2 Ta
2.0 ans 3abe3nevyeHHs 3BOPOTHOT CYyMiCHOCTI.

USB-HakonmuyBaui Ta NpUCTPOI ANA UnTaHHA abo 3anmcy UMGPOBUX HOCITB NOBMHHI MaTu TaKi
NMO3HaYeHHA X PIBHA NPOAYKTUBHOCTI:

/mzm USB 2.0: nepenava fAaHUx i3 MakcvManbHoOW LWBWAKICTIO 480 merabiT 3a
e 0 L5 23  cekyrpy (480 M6it/c abo 60 MB/c). IHwa Hasga: USB 2.0 Hi-Speed. Hi-
N Speed USB y 40 pasis wawnaLwmi 3a USB Ta Mae NOBHY 3BOPOTHY CYMICHICTb
i3 USB 3aBgaku pexumy USB 2.0 Full-Speed 3 makcMmanbHOW0 WBMAKICTIO

12 M6it/c (abo 1,5 Mb/<).

SUPERSPEED USB4 Ta 3.2: ui cneumdikauii cToCytoTbCA YOTMPBbOX WBMAKOCTEN Nepeaaui

we (JSB, naHwx — 40 T6it/c, 20 T6it/c, 10 T6iT/C Ta 5 T6it/c. USB 40Gbps TeopeTnyHo

‘_- 3abe3neyye WBWAKICTb nepefdadi aaHwx 40 [6iT/c, 20Gbps TeopeTuuHO
3abe3neyye WBWUAKICTb nepenadi aaHmux 20 T6iT/c, i Tak aani. Yci 3a3HaveHi
cneumdikauii € 3BOPOTHO CYMICHUMK, OffHaK MpaLtoBaTUMyTb Nuvwwe 3a
moxnmeoctamu  USB-noptie. Hanpuknag, USB 20 [6iT/c € 3BOpOTHO
cymicHuM i3 USB 2.0, ogHak byae npattoBaTi Ha wemakocTax USB 2.0.

MpuMiTka. YacTrHa 3aABNeHol EMHOCTI BUKOPMCTOBYETLCA ANA GOPMATYBaHHA Ta IHLWIMX GyHKLIN, | TOMY € HeJOCTYMHO AnA 30epiraHHA faHVIX.
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