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1. Obwume cBepgeHUs

Ycrtponctea QMBox npegHasHaveHbl Onsi aBTOMaTU3auun U3MEPEHUN W YyNpaBfeHus B
nabopaTopHbIX UCCMEeAOBaHUAX UM MPOMbIWNeHHOCTU. B cepnio QMBOX BXOOMT LUMPOKUA CREKTP
YCTPOMCTB Onpoca AaTyMKoB, BBOAA-BbIBOAA aHANoroBon 1 Lngposon nHdopmaumnu.

KombuHunpoBaHHble yctponctea cepun QMBox — aTo ycTpoKnctBa, obbeauHsaowme B cebe
HECKOIbKO (PYHKUUR, T.e. cofepaliue uaMepuTernbHble U ynpaBnsgollMe KaHambl pasHoro tuna
(Hanpumep, AU pasHoro tvna, unn AUM + LA, unu AL + LA + penenHoe ynpasneHue n 1.4.).

KoMOGUHMpOBaHHbIE  YCTPOMCTBA COCTOAT M3  Habopa  (PyHKUMOHanbHbIX  MOAyNewn,
yCTaHaBnMBaeMbIX B €4uHbI Kopnyc. OTo moryT 6bitb mogynu AL, LIAM, guckpeTtHoro BBOAa-
BblBOAA, penerfHon KOMMyTauun 1 T.4., KOTOpble MOryT 00 bEAUHATLCSA B YCTPOMUCTBO B KONMYECTBE OT
OLHOro A0 BOCbMMU, Npuyem B Ntobbix KOMOMHaUUAX.

Takas macwtabvpyemasi MoaynbHas apxuTeKTypa Nno3BosisieT:

o 06bEeAUHUTL B OAHOM YCTPOMCTBE BCE HEOOXOANMbIE DYHKLUU;

e aBTOMATM3MpPOBaATb Kak HebonbliMe YCTaHOBKW, Tpebyoume BCEro HECKOSbKO
N3MepuUTEnbHbIX KaHanoB, Tak U co3daBaTb OonbluvMe uameputernbHble KOMMEKChbl Ha
COTHW KaHarmnos.

NameputenbHble mogynn QMS10, QMS17 n QMS85 BHeceHbl B ocyaapCTBEHHbIN
pPeecTp CPeACTB U3MEPEHUNA.

2. ApxutekTtypa

B 3aBMCMMOCTM OT KONn4ecTBa YCTAHOBIEHHbLIX MOAYNEN, YCTPONCTBO MOXET ObiTb BbIMOMHEHO B
1-, 2-, 3-, 5- 1 8-MoayNLHOM BapuaHTe:

%/

1 moaynb 2 mopynsa 3 mopynsa ot 4 oo 5 moaynen ot 6 Ao 8 moaynen
140x190x40 mm 140x190x60 mm  140x190x80 mm 180x260x160 Mmm 260x260x160 mm
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Ha npumepe aByxmogynsHoro yctporctsa (AU + LIAI) nokaszaHO BHyTpeHHee YCTPOMCTBO
annapatypbl QMBox:

A — ycTporicTBo B cbope
B — TO ke YCTPONCTBO CO CHATOW KPbILLUKOMW:

1 — ocHOBaHuMe Kopnyca

2 — moaynb AU

3 — moaynb LIATT

4 — nHTepdericHag nnara. YnpaenseT paboTon Moaynen 1 oCyLEeCcTBSIET CBA3b C
KomnbloTepom no wuHe USB

5 —CoeguHutenbHas nnata. ObecneymBaeT 3fIEKTPUYHECKOE COEANHEHNE MOAYIEN U
MHTepdencHom nnaTol

BHyTpwn Kopnyca Moaynun BCTaBMASOTCS B CrOTbl COEAMHUTENBHON NnaTbl, KOTOpas o6beanHseT
X B €QnHOEe YCTPOWCTBO M obecrneymBaeT 3feKkTpU4eckoe coeamHeHne Mogynen ¢ MHTepdencHom
nnaton USB. WHTepdencHas nnata ynpaensieT paboTon MoAynen WM OcyLlecTBNseT CBSA3b
YCTPOMCTBA C KOMMbOTEPOM MO wnHe USB.
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3. MpuHumn paboTbl

Yctponctea QMBox pabotatoT nog ynpasneHuem komnbtoTepa (OC Windows XP u 6onee
HOBbIE€), K KOTOpoMYy nogkntovatTca no wuHe USB. [porpammHoe obecneyeHue, Bxogsilee B
KOMMMekT noctasBku yctporcts QMBoX, ocylecTBnseT 0bMeH AaHHbIX C YCTPONCTBOM, X 06paboTky
1 nocneayoLLyo BU3yanm3aumio Ha 3KpaHe MOHUTOpa KOMMNbIOTEPa, a Takke COXpaHEHUe Ha KECTKUN

OUCK KoMnbloTepa:
XL Annapatypa
:I H QMBox Komnblotep
=

O61BLekT

CurHanbic Onpoc AaTYMKOB 1 I OGEETE AR I
AaT4yukoB ’ BXOAHbIX CUTHANoB

CurHansl Bbipaya
ynpaeneHus YHDABIIOUINX
CUrHanoB

I Busyanusaums gaHHbIX I

I CoxpaHeHlne AaHHbIX I

Yctponcteaa QMBoOX cocTtodat ns Habopa dyHKunoHanbHbix Mogynen (ALM, LA, anckpeTHbin
BBOA-BbIBOA W T.A4.), YCTaHaBnMBaeMbIX B eAuHbIA Kopnyc. B 3aBucMmMocTn OT HanpaBneHus
nepegayn AaHHbIX, BCE MOAOYMWU, U3 KOTOPbIX COCTOMT YCTPOWCTBO, MOAPA3AensTcs Ha moaynu
BBoga (AL, auckpeTHbIn BBOA) 1 Moaynu BeiBoaa (LLAI).

Mepen Havanom paboTbl C MOMOLLbIO NPOrPaMMHOro 06ecrneyYeHnst NPon3BOAUTCS KOHUrypaLmus
— 3agalTca napamMeTpbl paboTbl KaXOoro MOAYNs, BXOASILLEro B YCTPOWCTBO: yCTaHaBnMBaeTCs
YyacToTa AUCKpeTU3aLmm, KONMYeCTBO UCMONb3yeMblX KaHanos, 1 T.4.

Mocne 3TOro NpoM3BOAMUTCA 3aryck YCTPOMCTBA, T.e. 3amnyckaeTcsi HerocpeACTBEHHO ceaHC
nepenayun AaHHbIX.

Mogynn BBoga (Hanpumep, mogynu ALIM) B npouecce ceaHca nepedayvv AaHHbIX C 3a4aHHOWM
CKOPOCTbIO cOBMpalOT AaHHbIE U OTMNPaBMAIOT UX Yepe3 NHTEPAENCHYIO NnaTy B KOMMNbIOTEP MO LWMHE
USB, raoe aaHHble nomMeLlarTcs B KonbLeBon Oydep B onepatuBHon namsaTu. o mepe 3anosfiHeHus
aToro Oydepa, gaHHble u3 Hero 3abupaeT npuknagHoe nporpammHoe obecnevenue (MO) ans
nocneaywowen ob6paboTkM, Bu3yanu3auunm M COXPaHEHMS Ha XecTkom aucke. [lockonbky [10
3abunpaet paHHble M3 Oydepa CO CKOpPOCTbIO OonblIEN, YeM CKOPOCTb WX MNOCTYMfEHUs U3
YCTPOWCTBA, CeaHC nepefadn OaHHbIX MOXET MPOAO/KaTbCA CKOSMb YrogHO [OMro, M npu 3TOM
OaHHble M3 MOAYIen BBOAA MOCTYMNakwT B KOMMblOTEpP 6e3 paspbiBoB. Takum obGpa3omM, YCTPOMCTBO
MOXeT ObiTb MCMOMb30BaHO B KayecTBe MOSHOLLEHHOMo camonucua-pernctparopa 6e3 orpaHnyeHuin
no BPEMEHW 3anucu.

Mogynn BbiBoga (LJAM) Tawke moryT paboTtatb B pexume MOTOKOBOrO BbiBOAA. OTOT PEXUM
Nno3BoNseT reHepMpoBaTb Henepuoanveckue curHanbl NPOM3BONbHON (POPMbI U ONUTENbHOCTU, a
Takke «npourpbiBatb» 4Yeped LIAIM ycTponctea hannbl Npon3BOSfibHOM OMWMHLI. B 9TOM pexnme B
npouecce ceaHca nepegayn AaHHbIX MOAYNM BbIBOAA NOCTOSHHO NOMyYaloT AaHHbIe N3 onepaTuBHON
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namMmATn KOMMNbroTEPA NO WNHE USB. B npouecce nepeagadun oqepenHOVl nopunn gaHHbIX NpuUKiagHoe
nporpaMmmMHoe obecnevyeHne rotToBuT cnegyrowyro nopuuio. T.o. nepegava gaHHbIX U3 KOMMNbOTEPA B
MOoAynb BbiBOAaA nponcxoanT be3 pas3pbiBOB CKOJ1b YrOAHO O0rO.

MockonbKy AaHHble MOryT nepefaBaTbCA MeXay YCTPOMCTBOM U KOMMbOTEPOM B 06€ CTOPOHBbI
6e3 pas3pbiBOB Kak YrogHO [JOSro, YCTPOMCTBO MOXET OblTb MCMNONb30BaHO Kak B KayecTBe
MOSTHOLIEHHOTO caMonucua-perncTpaTopa, Tak U B KAYeCTBe reHepaTtopa HeMepuogNYeCcKUX CUrHasnoB
npoun3BosnbHo dopMmbl (Npu Hanuunmn moaynsa LIAI).

MomMumMOo onmcaHHOro Bhille NOTOKOBOro BBOAA/BbIBOAA AAHHbIX, yCTponcTea cepum QMBox moryT
paboTtaTb B pexume acMHXPOHHOro BBOAA/BbiBOAA. B 3aTOM pexume yCTpPOWCTBO OCyLLUeCTBRseT
OOHOKpaTHble CYMTbIBAHUSA/3annCb AaHHbIX MO KOMaHAam C KomnbtoTepa. Ecnu yctponcTtso coctonT
N3 HECKOITbKMX MOAYIIEN, PEXMM paboTbl (MOTOKOBbLIA MM aCUHXPOHHLIN) MOXET OblTb 3agaH AOns
Kaxgoro Moayns nHamesuayarnbHO.

4. PeXXnuMbl CUHXPOHU3aLNN

Bce mogynu, Bxogsawme B coctaB yctponctea QMBOX, TakTMpylOTCS OT OAHOrO reHepaTopa,
Haxogsuweroca Ha uWHTepdencHon nnarte. [Nostomy B npouecce paboTbl BCe MoOynn YeTKO
CYHXPOHU3NPOBaHbI Mexay cobon.

Tem He MeHee, nHorga 6OblBaeT HEOOXOAMMO He TOMbKO CUMHXPOHM3MPOBaTb paboTy Bcex
MOAYIen ycTpoucTBa Mexay coboi, HO M TOYHO MpuBSA3aTb MO BpPeEMEHM paboTy yCTpOWCTBa K
KakoOMy-NTMBO BHELLHEMY COBbITUIO.

Mo ymonuyaHuio yCTPOMCTBO HAuMHAEeT ceaHC nepefadn AaHHbIX NMocne MonyYeHWss KoMaHgbl
«CTapT» ¢ KOMNbloTepa. ATa KOMaHAa MOXET BbIMOMHATLCS HECKOSTbKO MUNNNCEKYHA. TOYHOE Bpems
ucrionHenmst komaHagbel nog OC Windows (kotopas He sBndetca OC peanbHOro BpeMeEHW)
npegyragatb 3apaHee HEBO3MOXHO. [ns cryyaes, Korga HeobxoguMMO TOYHO MpuBSA3aTb CTapT
ceaHca nepefayn AaHHbIX K KakOMy-nMbo BHELUHEMY COObITUIO, NPeayCMOTPEH PEeXMM BHELLHEN
CVMHXpPOHU3auun ctpaTta. B aTom pexvme onsa 3anycka ceaHca nepegadv AaHHbIX MOCMe BbINOMIHEHUS
nporpammMmon KomaHgbl «CTapT» HeobxogMmo nogatb oTpuuaTenbHbii  LMAPOBON  MMMYIbC
(nornyeckmne «1» - «0» - «1») Ha kKoHTakT “SYN” ycTponcTtea. epefaya gaHHbIX 3anycTUTCS cpasy
nocne otpuuatensHoro d¢poHta («1» - «0»). [OnuTtenbHOCTb uMnynbca (T.e. OAUTENbHOCTb
norndeckoro «0») 0.6. He meHee 50 Hc. JluHua “SYN” nogTsaHyTa K NUTaHWIO BHYTPU YCTPOWCTBA,
NO3TOMY NS reHepaLymn HYXHOro MMMyNbca JOCTAaTOYHO NPOCTO 3aMKHYTb NuHKo “SYN” Ha 3emmio.”

nepeKJ'II'O‘-IeHI/Ie MeXxay pexmMmamun CUHXPOHMU3auUnn oCylecTBnAaeTCcAa nporpamMmmHoO.

! Ons mogynenn QMS17, QMS85 B kauecTBe MMMyNbCa CUHXPOHM3ALMM UCNONb3YeTCs HE OTpMUaTenbHbIN, a
NONOXUTENbHbIN (nornyeckne «0» - «1» - «0») umnynsc 5B mexay koHTaktamu +SYN 1 —SYN.
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5. HomeHknatypa moaynemn cuctembl QMBoOX

KombuHmnpoBaHHbIe

yCTponcTea

COCTOAT

M3 Habopa  (PYHKLMOHAmNbHbLIX

MoAaynen,

yCTaHaBnmMBaeMblX B eAuHbIA Koprnyc. OTo mMoryT 6bitb moaynu AL, LIAM, auckpeTHoro BBOAa-
BblBOAA, penerHon KOMMyTauun 1 T.4., KOTopble MOryT 00 bEANHATLCA B YCTPOMUCTBO B KONMYECTBE OT
OQHOro A0 BOCbMMU, Npuyem B nobbix KOMOMHaUUAX.

5.1. Moayne AUM QMS10

Mogynb QMS10 — MHOrokaHasnbHbI mogynb AL, nvetowmn 16
anddepeHumanbHbix / 32 ¢ obLen 3eMnen BXogHbIX KaHamnoB.
Makc. yacTtoTa anckpetumsauum: 400 kM

e YeTblpe BxoaHbIXx AnanasoHa: =10B, +2.5B, *0.625B, +0.156B
(3agatoTca nporpaMMHO, OTAENbHO AN1s KaXK4oro kaHana)
5.1.1. TexHuyeckne xapakTepucTmkm
KonunyecTtBo BXxoaoB 16/32
(ondbd / ¢ obw. 3emn.)
[nana3oHbl BXOQHOro curHana +10 B, +2.5 B, +0.625 B, £0.156 B
MakcumanbHas obLas ckopocTb
OUNPPOBKN AaHHbIX 0.4 MeracamnnoB / cek
MakcumanbHas yacTtoTa
OVCKpeTusaLumm, Ha KaHan 400 klMy,
PaspsagHocTtb ALIM 14 6ut
PaspeLuatoLast cnocobHOCTb 0.7 mB (Tun, onga guanasoHa +2.5 B)
Mpenensl gonyckaemomn
NpUBEAEHHON K AnanasoHy
M3MepeHui NorpeLlHoOCTum
M3MepeHuin HanpsXKeHus
NOCTOSAHHOIO TOKa
- B gnanasoHe +10 B +0,02 %
- B gManasoHe 2,5 B +0,04 %
- B gmanasoHe +0,625 B +0,1 %
- B gmanasoHe +0,156 B +0,5 %
MopasneHne cnMHgasHon nomexm
(ansa BxogHoro curHana 5B, 10 kI'y) -75 pb (Tvn.)
MopaBneHne MexKaHanbHOro
NPOXOXAEHNS
(Mpn yacToTe nepeknyeHns -83 ob (Tvn)
kananos 100 kl'u, ona AnanasoHoB
+10B, +2.5B, +0.625B)
3alyuTa BXxogoB oT
nepeHanpsiKeHust:
- MocTosiHHOE HanpshkeHne (10 15 B
CEeKyH[)
- mnynece (1 mc)
50 B
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Ha pucyHkax Hwxke npeacTaBrneHbl TUMUYHbIE XapaKTepucTukn kaHana AL moayna QMS10:

HENMNHENHbIE WNCKaXKeHMWS, wym B nonoce Va fALJ,I'I, a TaKxke rpaq)vn( 3aBUCUMOCTU MEXKaHallbHOro
NPOXoXAeHNA OT HaCTOThbl NEPEKITIOY4EHNA KaHalloB.

HenuHenHble nckaxxeHus. Curdan — cuHyc 10 kl'y amnnutypon 3B.

YacTtoTa pabotbl ALM - 400 kM.

Wym B nonoce 2 fALIN npu yactoTte pabotbi ALIM 400 klu,.
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—x1
—2—x4
—>—x16
—&— x64

MexkaHanbHoe npoxoxaeHue, ob

'90 L L L Ll
0 100 200 300 400
YacToTa nepeknoyeHns KaHanos, Kl'y

3aBUCMMOCTb MeXKaHarbHOro NPOXOXAEHUA OT YaCcTOThbl NepeKsItYeHUs1 KaHanoB U KoaddpuumeHTa
yCUneHusa aHanoroBoro Tpakrta
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5.1.2. lMoakntoyeHne K 06BLEKTY

BxogHown pasbem mogyns QMS10 onucaH B cneaytowlen Tabnuue, rae:
Mapbl BXogoB Xn — Yn — BXoAbl N-HOro anddepeHumansHOro kKaHana;
NC — KOHTaKT He nogkn4aeTcs;

N N
- HasHauyeHue - HasHauyeHue
1 Bbixog +15B (aHanoroeoe nutaHue) 20 SYN — BX0OA BHELLUHEN CUHXPOHM3aLMN'
2 Bbixoa -15B (aHanorosoe nutaHue) 21 AGND32 — aHanorosas 3emnsa ans
pexuma «c obLien semnen»
3 AGND - aHanoroasi 3emns 22 Bxog X16
4 Bxoa Y16 23 Bxoa X15
5 Bxoa Y15 24 Bxoa X14
6 Bxoa Y14 25 Bxoa X13
7 Bxoa Y13 26 BXxog X12
8 Bxoa Y12 27 Bxog X11
9 Bxoa Y11 28 Bxoa X10
10 Bxoa Y10 29 BxoAa X9
11 Bxoa Y9 30 BXxoa X8
12 Bxoa Y8 31 BXxog X7
13 Bxoa Y7 32 BXxofa X6
14 Bxoa Y6 33 Bxoa X5
15 Bxog Y5 34 Bxoq X4
16 Bxog Y4 35 Bxog X3
17 Bxog Y3 36 Bxog X2
18 Bxog Y2 37 Bxopg X1
19 Bxoa Y1

Heobxoanmo yunteiBaTh, 4TO aHanoroas 3emns AGND coegmHeHa BHYTpW yCTponcTBa
¢ undpoBon 3eMnén pasvéma USB.

Mpy NoakNO4YEeHNM NCTOUYHNKOB aHaNoroBoro curHana HeobxoanMo NpUAepPXNBaTLCS CreayoLnX
pekoMeHgauni:

1. Mpn puddepeHunansHOM MNOAKMAYEHNUN U3MEPSAETCA WMMEHHO pPa3HOCTb HanpsihKeHUi
MeXay MHBEPTUPYIOLWUM U HEMHBEPTUPYIOLLMM BXOA4aMu KaHana, T.e. auddepeHumnansHoe
HanpsbkeHne. TeM He MeHee, HeODXOAMMO MOMHWUTb, YTO HamnpsiKeHMe OTHOCUTENbHO
aHanoroBow 3emMnu mMoayns Ha o6oux Bxoaax (CMH(a3HOe HanpsikeHUe) He JOIMKHO
npeBbIWaTb AOMNYCTUMOro AMana3oHa BXOAHOro curHana.

2. MpaBunbHOe noaknoyeHne curHana Kk aguddepeHumansHOMy BXxogy — 93TO Bcerga
TpexnpoBoaHoe coeauHeHue. Heobxoammo pasgenatb curHanbHble  NPOBOAA,
NOAKIMIOYEHHbIE K BbICOKOMMMNEOAHCHOMY BXO4y, M OOLWWMA NpoBOA 3a3emMneHus. Takum
obpasomMm, uCKn4yaeTcsd npoTekaHue 60mMblIOro TOKa MO CUrHamnbHbIM  MpOoBOAAM,
CHUXaroLLee TOYHOCTb U3MEPEHUIA.

T CM. PexuMbl CUHXPOHU3ALMMN. Honyctumoe HanpshkeHue Ha Bxoge SYN — 0... 5,5 B oTHocutenbHo 3emnu
moayns (koHTakTel AGND).
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3. Mpn NOOKNIOYEHNN HECKONBbKUX MCTOYHWKOB CUrHamna K MOAYS0 KenaTenbHo, YTobbl KX
oOuwme nNpoBoada CoeaVHSNNCh TONMbKO B OOQHOM Touke — Ha koHTakte AGND BxogHoro

pasbema mMoaynA. OT0  nCKNYUNUT o6paaoBaHme «3eMInAHbIX neTenb», ABNALNXCA
MCTOYHMKOM OONOJTHUTESIbHbIX MOMEX.

4. Heucnonb3yemblie BxoAbl Heob6X0AMMO 3a3emMnuMTb — T.€. NPOCTO COeAUHUTb C
koHTaktoMm AGND aHanoroeoro pasbema Moaynsi.

Ha cneaytowem pucyHke npuBeneHbl NpUMepbl KOPPEKTHOro anddepeHumnansHOro NogknoyeHns
ofHoMasHbIX 1 AByxdasHbix (anddepeHumnanbHbIX) CTOYHMKOB curHana. Obpatute BHUMaHWE, 4YTO

noaknioYeHne kK auddepeHumnanbHOMy Bxody Aaxe OAHOMAa3HbiX WUCTOYHWKOB CUrHama [OOMKHO
OCYLLECTBNATLCS Tpemsi nposogamu!

MNoaknoyeHne MNoagkntoyeHne
0Hoha3HbIX MCTOYHUKOB andpepeHumanbHbIX
curHana WCTOYHMKOB curHana
X1 X1
Y1 Y1
Xn Xn
Yn Yn
AGND32 AGND32
AGND AGND

OuddepeHumanbHoe noakno4YeHne CMrHanoB

OnddepeHumansHoe NOAKMNIOYEHNE UCTOYHMKA CUrHana CHWXaeT YpOBeHb CUMHMA3HbLIX MOMEX.
Momumo aToro, anddepeHumanbHble BXOAbl MO3BOMNSAT MOAKMNIOYATb MCTOYHWKM CUrHama Takum
obpa3om, 4Tobbl TOKM CUrHambHbIX Liernen He npoTekanu Yyepes oauH obLWwuin NpoBoOA, YTO NOBbILWAET
TOYHOCTb U3MEPEHUN.

[na yaBoeHWst yncna BXOAHbIX KaHaroB UCnonb3yeTcs HeauddepeHumanbHOe MNOAKMYeEHME,
T.H. peXnm ¢ obLLen 3emnen, B KOTOPOM UCTOYHMKU CUrHana SOKHbl MOAKMYATLCS K YCTPOUCTBY MO
cxeme, NpuMBeaEHHON HUXE:

MoaknioYeHne NCTOYHUKOB cUrHana
B 32X KaHanbHOM pexume

X1
Y1

Xn
Yn

AGND32
AGND

MoakntoyeHne CUrHanoB B pexume «C odLien semnen»

QMBox Combined Devices User manual Rev. 4.1. 11 of 53



5.2. Moayne AU QMS17

Mogynb QMS17 — npeuun3anoHHbI MHorokaHanbHbl mogyne AL, nmetowmin 16
anddpepeHumnanbHbix 6ydepmampoBaHHbIX BXOAHbIX KaHamoB.

PaspsagHocTtb ALIM: 18 6ut

CBepxHuM3Kasi NOrpeLlHOCTb U3MepPEHNI

OTcyTCcTBME MEXKaHarnbHOro NPOXOXAeHUs

Makc. yacTtoTa anckpetmsauuun: 1 My,

Hun3kne BxoaHble TOK U EMKOCTb Npy Nobbix pexxmmax paboThbl
[lBa BxogHbIX AnanasoHa: £10B, £5B (3agatoTca nporpaMmHo)

5.2.1. TexHu4eckne xapaKkTepucTmKku

Konn4yecTBO aHanorosbIxX
BXOA0B

16 amndhepeHumanbHbIX

[nana3oHbl BXOQHOro
curHana

+10 B, £5 B, nepekntoyaloTcs nporpamMmmMmHo

MakcumanbHasa obwas
CKOpPOCTb OLMPOBKN
OaHHbIX

1 MeracamnnoB / cek

MakcumanbHas yacTtoTa

OVCKpeTusaumm, Ha KaHan 1 Mly
PaspsagHocTtb ALITM 18 6ut
OddhekTnBHas

paspsigHoOCTL (ans
ananasoHa =10 B)

15,6 6ut (T!N)

Mpenensl gonyckaemomn
NpUBEAEHHON K AManasoHy
M3MepeHUI NOrpeLLlHOCTH
M3MepeHUI Hanps>KeHnst
NMOCTOSIHHOTO TOKa,

- B gmanasoHe +10 B +0,01 %
- B gmanasoHe o1 5 B +0,015 %
MexkaHanbHoe

nNpoxoXxaeHue (ans cuHyca

1 kl'y makc. amnn., yacrtota OoTCyTCTBYET
nepeknovyeHnsa kaHanos 1

MIu)

PaspeluatoLas

CMOCOBHOCTD,

- Ans ananasoHa +5 B 0,15 mB
- Ans gnanasoHa +10 B 0,25 vB

CooTHoLEeHMe curHan/wym,
- Ans ananasoHa +5 B
- Ans gnanasoHa +10 B

-94,0 pb (Tvn)
-96,5 gb (Tvn)

CpegHekBagpaTnyHoe

HanpshkeHue wyma (Koadd.

ycpeaH. 128)
- Ans ananasoHa +5 B

0,02 mB (Tnn)
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- Ans gnanasoHa +10 B

0,03 mB (Tun)

CpeaHekBagpaTuyiHoe

HanpskeHne wyma 6e3

ycpenHeHus

- ANa Aananas3oHa +5 B 0,2 mB (Tun)
- Ansa auanasoHa +10 B 0,3 mMB (Tun)
BxoaHon Tok, ans niodoro 0.1 HA (Tun)

pexvnma paboTbl

BxogHasa émkocTb, Ans 25 n® (tun)

noboro pexma paboTbl

MNopasneHune cnuHdasHom -85 ob (Tun.)
nomexu (cuHyc 1klu)

3alyurta BxogoB OT

nepeHanpskeHus:

- [NocTosAAHHOE HanpsiKeHne +30B

- Umnynec (1 mc) +125B

Ha pucyHke HuXe npeacTaBrneH CnekTp cCO6CTBEHHOrO Wwyma yctponctea QMBox17.

Signal leval (dB |

X= 16844Hz Y= -899dB

1000
Frequency (Hz}

U3 pucyHka BMAHO, YTO COOGCTBEHHbIN WyM KaHana AL poBHbIN, 6e3 cTauMoHapHbIX Momex. JTO

nosBonser,

ncnonb3ysa HakKonrneHue,

peructpupoBatb cnabble CcurHanbl

HUXe TeopeTn4ecKom
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paspewarowiern cnocobHocTu ycTpoucTBa. Hanpumep, HuXe npeacTtaBneH CNeKTP Npu nogaHHOM
CuMHycomganbHOM curHane yactoton 1kl'u u amnnutynon scero 20 mkB, KOTOPLIN YEeTKO AETEKTUPYETCA:

Signal level [dB|
=
i
|
|
|
|
|
|
i
|
|
|
|

100000
¥.= 500025 Hz Y= 700dE Frequency (Hz)
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5.2.2. loakntoyeHne K 06bLEKTY

BxogHown pasbem mogyns QMS17 onucaH B cneaytollen Tabnuue, rae:
Mapbl BXxogoB Xn — Yn — BXoAbl N-HOro anddepeHumansHOro kKaHana;
NC — KOHTaKT He nogkn4aeTcs;

N N

- HasHauyeHue - HasHayeHue

1 +SYN — BX0Z BHeLLUHel CUHXPOHM3aLmn'’ 20 Bbixog +12B (aHanorosoe nutaHue)

2 -SYN — BX0A BHELLHEWN CUHXPOHM3ALNK 21 Bbixog -12B (aHanoroeoe nutaHue)

3 AGND —aHanoroBas 3emns 22 Bxog X16

4 Bxoa Y16 23 Bxoa X15

5 Bxoa Y15 24 Bxoa X14

6 Bxoa Y14 25 Bxoa X13

7 Bxoag Y13 26 BXxog X12

8 Bxoa Y12 27 Bxog X11

9 Bxoa Y11 28 Bxoa X10

10 Bxoa Y10 29 Bxoa X9

11 Bxoa Y9 30 BXxoa X8

12 Bxoa Y8 31 Bxog X7

13 Bxoa Y7 32 BXxof X6

14 Bxoa Y6 33 Bxog X5

15 Bxog Y5 34 Bxoq X4

16 Bxog Y4 35 Bxog X3

17 Bxog Y3 36 Bxog X2

18 Bxog Y2 37 Bxopg X1

19 Bxon Y1
Heobxoanmo yunteiBaTh, 4TO aHanoroas 3emnsa AGND coegmHeHa BHYTpW yCTponCTBa
¢ undpoBon 3eMnén pasvéma USB.

Mpy nogknNio4YeHN NCTOUYHNKOB aHanNoroBoro curHana HeobxoanMo NpUAEpPXNBaTLCS CreayoLLnX

pekoMeHgaunin:

5. Mpn guddepeHunansHOM MNOAKAYEHNUN N3MEPSETCA WMMEHHO pPa3HOCTb HanpshKeHUi
MeXaOy MHBEPTUPYHIOLLMM N HEMHBEPTUPYIOLMM BXOA4aMK KaHana, T.e. anddepeHumansHoe
HanpsbkeHne. Tem He MeHee, HeobXoAMMO MOMHUTb, YTO HanpsXXeHue OTHOCUTENbHO
aHanoroBow 3emMnu mMoayns Ha o6oux Bxoaax (CMH(a3HOe HanpsikeHUe) He JOIMKHO
npeBbIWaTbh JONYCTUMOro AManasoHa BXOAHOro curHana.

6. MpaBunbHOe noaknyeHne curHana Kk auvddepeHumMansHOMy BXxody — 93TO Bcerga

TpexnpoBogHoOe coeaAuHeHMe. HeobxoaMmo pasgensaTb  CurHanbHble  NPoBOAA,
NOAKIIOYEHHbIE K BbICOKOMMMNEZAaHCHOMY BXxody, W o0WwwuiA npoBoa 3as3emreHus. Takum
o6pasomM, UCKNoYaeTcss npoTekaHne O6onfblIOro Toka MO CUrHanbHbIM  MpPOBOAAM,
CHWXalolllee TOYHOCTb U3MEPEHWIA.

' CM. CuHxpoHu3aums. [1nst AaHHOTO MOAYNS B KAYeCTBE CUrHana BHeLUHel CUHXpOoHMU3aLmy cTapTa cbopa

OaHHbIX NCMOMb3yeTCs NONOXMTENBHbBIA OPOHT LMdpPoBOro umnynsca 5B, nogaHHoro mexay BeiBogamu -SYN

n +SYN.
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7. Mpn NOOKNIOYEHNUN HECKONBbKUX MCTOYHWKOB CUrHamna K MOAYS0 KenaTenbHo, YToObl KX
oOuwme nNpoBoada CoeaVHSNNCb TONMbKO B OOQHOM Touke — Ha koHTakte AGND BxogHoro
pasbema Moayns. OTO UCKNOYMT obpasoBaHMe «3eMMsHbIX MeTenb», SBMAILWNXCS
NCTOYHUKOM [OMOSTHUTENBHbLIX MOMEX.

8. Heucnonb3yemblie BxoAbl Heob6Xo4MMO 3a3emMnuTb — T.e. NPOCTO COeAUHUTb C
koHTaktoM AGND aHanoroeoro pasbema Moaynsi.

Ha cnepytowem pucyHke npuBegeHbl NPUMepbl KOPPEKTHOro anddepeHumnansHOro NogkniyeHns
ofHoasHbIX N AByxdasHbiX (anddepeHumnanbHbiX) CTOYHMKOB curHana. Obpatute BHUMaHWE, 4YTO
noaknoyeHne K anddepeHumanbHOMy Bxody Aae OAHOMAa3HbIX MCTOYHWMKOB CUrHama OOJSDKHO
OCYLLECTBNATLCA Tpems nposogamu!

MNoaknoyeHne MNoagkntoyeHne
0Hoha3HbIX MCTOYHUKOB andpepeHumanbHbIX
curHana WCTOYHMKOB curHana
X1 X1
Y1 Y1
Xn Xn
Yn Yn
AGND32 AGND32
AGND AGND

OuddepeHumanbHoe noakno4YeHne CMrHanoB

OnddepeHumansHoe NOAKNIOYEHNE UCTOYHMKA CUrHana CHWXaeT YpOBeHb CUMHMA3HbLIX MOMEX.
Momumo aToro, anddepeHumanbHble BXOAbl MO3BOMNSAT MOAKMNIOYATb MCTOYHWKM CUrHama Takum
o6pa3om, 4Tobbl TOKM CUTHamMbHbIX Liernen He npoTekanu Yyepes oguH obLwuin NpoBOA, YTO NOBbILWAET
TOYHOCTb U3MEPEHUN.
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5.3. Moayne AU QMS20

Mogyne QMS20 — mHorokaHanbHbI mogyns AL, nvetownin 8 guddepeHumnanbHbIX

aHaroroBbix BXo4o0B.

Bblcokaga makc. YactoTa guckpetmnsaumm: 3 My,

Hu3skne BxodHbIe TOK M EMKOCTb Npu MoObIX pexumax paboTbl
PaspsgHocte AL 14 GuT

[lBa BXoOHbIX gManasoHa: 5B, £0.99B (3agatoTcs nporpaMmHo,
OTAENbHO ANS KaXkgoro kaHana)

5.3.1. TexHu4eckne xapaKkTepucTmKku

KonnyectBo aHanoroBbIX 8

BX0/0B

Tun Bxogos OnddepeHymnaneHble
[nana3oHbl BXOQHOMO cUrHana +5B;£0.99B

MakcumanbHas obuias
CKOPOCTb OLMPOBKN AAHHbIX,

3 MeracamnnoB / cek’

MakcnmanbHas YacToTa 3 My
ANCKpeTu3auum, Ha KaHan

PaspsagHocte AL 14 6ut
Paspewatowasa cnocobHoCcTb

- ANS BXOAHOroO AnanasoHa + 5 B 1.2 mB

- ANs BXOAHOro AvanasoHa + 0.99 B 0.7 vB
BxogHon Tok, onsa noboro 0.1 HA (Tun)
pexuma paboThbl

BxogHasa émkocTb, Ans nodoro 25 n® (Tun)

pexuma paboThbl

OcHoBHasi MOrpeLlHoOCTb,
npvBeaeHHas K ananasoHy

0.05 % (makc)

lMopaBneHne cnHdasHom
nomexm (Ans BXO4HOro curHana
4B, 10 kW)

-75 gb (Tvn)

lMopaBneHne MmeXxkaHanbHOro
NPOXOXAEHUS

(ans BxogHoro curHana 10 kl'y
npu 4acToTe NepPEKOYEHNS
kaHanos 2 MI'u)

-89 ob (Tun)

3alwmTa BXoaoB OT
nepeHanpspkeHns:

- MocTosiHHOe HanpsikeHne (10
CeKyHA)

- mnynec (1 mc)

+25B

+250 B

' HeoBxoanmo yuuTbIBaTh, YTO 06LLasa ckopocTb paboTbl Bcex moaynen yctporictea QMBOX He MOXeT

npesbiwatb 10 MMy, Hanpumep, ecnu ycTponcTeo cogepxuT 4 (unu 6onblie) moagynen QMS20, To Tonbko 3 n3
HUX MOryT paboTaTb Ha MakcMMarnbHomn YactoTe (3 My Ha Moaynb), @ OcTarnbHblE MOAYIN YCTPOMCTBA B 3TOM
cny4vae gomkHbl paboTtaTb Ha YacToTe, He npesbiwatowen 10 -3 * 3 =1 Mlw.
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Ha pucyHkax Hwxke npeacTaBreHbl TUMUYHbIE XapaKTepucTukn kaHana AL moayna QMS20:
HeNMVHerHbIE UCKaXeHus, WyM B nonoce 7z fayn, @ Takke rpaduk 3aBUCMMOCTU MEXKaHarbHOro
NPOXOXAEHNSA OT YacTOThbl NEPEKNIOYEHNS KaHamnoB.

-60

-90

-105

1200 II. |||| d I h il L[, |J| ||I 5 ”| b b |IJ | |” | .hl

LLym B nonoce "z fayn npu yactote pa6otkl ALIM 3 MINy.

HenuHenHble nckaxeHus. CurHan — cudyc 10 kl'y amnnutygon 5B. Yactota pa6otbl ALM - 3 MIMu.
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3aBUCMMOCTb MeXKaHarbHOro npoxoxpaeHunsa oT 4YaCToThbl NepeKnrYeHns KaHanoB.
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5.3.2. lMoagkntoyeHne K 06BLEKTY

BxogHown pasbem moagyns QMS20 onucaH B cneaytollen Tabnuue, rae:
Mapbl BXxogoB Xn — Yn — BXoAbl N-HOro anddepeHumansHOro kKaHana;
NC — KOHTaKT He nogkn4aeTcs;

N N
- HasHauyeHue - HasHauyeHue
1 NC 20 NC
2 NC 21 NC
3 NC 22 NC
4 BbixoA + 6.3 B (aHanorosoe nutaHue) || 23 NC
5 BbIxo - 6.3 B (aHanorosoe nutaHue) || 24 SYN — BXO[, BHELLHE CUHXPOHM3aLuK’
6 NC 25 NC
7 NC 26 NC
8 NC 27 BbIxoA + 3.3 B (umdpoBoe nutaHue)
9 NC 28 NC
10 NC 29 AGND - aHanoroBas 3emnsi’
11 AGND — aHanoroBas 3emns 30 BXxoa X8
12 Bxoa Y8 31 Bxog X7
13 Bxoa Y7 32 Bxoq X6
14 Bxoa Y6 33 Bxog X5
15 Bxog Y5 34 Bxoq X4
16 Bxog Y4 35 Bxog X3
17 Bxona Y3 36 BXxoa X2
18 Bxoa Y2 37 Bxopa X1
19 Bxon Y1

Heobxoanmo yunteiBaTh, 4TO aHanoroas 3emnsa AGND coegmHeHa BHYTpW yCTpoMCTBa
¢ undpoBon 3eMnén pasvéma USB.

OudbdepeHumnansHoe NoaknNiYeHne UCTOYHUKA CUrHana CHWXaeT YpoBeHb CUH(a3sHbIX MOMEX.
Momumo aToro, anddepeHumanbHble BXOAbl MO3BOMNSAT MOAKMNIOYATb MCTOYHWKM CUrHama Takum
o6pa3om, 4Tobbl TOKM CUrHarbHbIX Liernen He npoTekanu Yyepes oauH obLWwuin NpoBOA, YTO NOBLILWAET
TOYHOCTb U3MEPEHUN.

Mpn  NOOKNIOYEHMM  WCTOYHWMKOB  aHANOroBOrO  CWUrHama K  yCTpoWcTBy  Heobxogumo
NpyaepXMBaTbCs CreayloLWwmx pekoMeHgaunn:

1. TMpn guddepeHunansHOM NOAKMIOYEHNUN U3MEPSETCA UMEHHO Pa3HOCTb HaMpPsXKEHUN MeXay
WHBEPTUPYIOLWLMM W  HEWHBEPTMPYIOLWMM BXOA4amMu KaHana, T.e. auddepeHumnansHoe
HanpsbkeHne. Tem He MeHee, Heo6XOOUMO MNOMHUTb, YTO HaNpsXKeHUe OTHOCUTENbHO
aHanoroBomn 3emMJsiM yCTpoMTBa Ha o6oux Bxoaax (CuHcpasHoe HanpsikeHue) He AOJMKHO
npeBbiWwaTb AONYCTUMMOro AMana3oHa BXOAHOro curHana.

2. [lpaBunbHOE nNOAKMOYEHWE curHana K audpdepeHumansHoMy BXxoQy — 9TO Bcerga
TpexnpoBogHoe coeauHeHue. HeobxooMmMo  pa3gensaTb  CUrHanbHble  NpoBOAA,

T CM. PexvMbl CUHXPOHM3ALMM. Honyctumoe HanpsxkeHue Ha Bxoge SYN — 0...5,5 B oTHocutensHo 3emnu
(AGND).
2 BHyTpu ycTpoKrcTBa aHanoroeas 3emrns coeguMHeHa ¢ 3emnen uHtepcenca USB.

QMBox Combined Devices User manual Rev. 4.1. 20 of 53



NOOKMIOYEHHbIE K BbICOKOMMMEOaHCHOMY BXod4y, M 06lWMi npoBop 3asemnieHus. Takum
06pa3om, UCKNYaeTcsa NpoTekaHne BoMbLLIOro ToKa MO CUrHanbHbIM NMPOBOAAM, CHUXaloLLee
TOYHOCTb U3MEPEHWIA.

3. Mpu nNoaknoYeHUN HECKONbKUX MCTOYMHMKOB CUrHama K YCTPOWCTBY XenaTenbHo, YTobbl uX
obLme npoBoda CoeaVHANUChL TONMbLKO B OOAHOW TOouke — Ha koHTakte AGND BxogHoro
pasbema. JTO UCKMIOYUT 0Opa3oBaHUe «3eMNsHbIX MNeTenby», SABNAKLWMXCA WUCTOYHUKOM
OOMONMHUTENNBbHBIX NMOMEX.

Ha cnegytowem pucyHke npvseneHbl NpuMepbl KOPPEKTHOro anddepeHumnanbHOro NoAKMoYeHns
ogHodasHbix M AByxdasHbix (anddepeHumanbHbiX) WUCTOMHUMKOB curHana k mogymo QMS20.
O6paTtute BHUMaHWe, 4YTO MNOAKMNOYEHWEe K AuddepeHumanbHOMy BXxody Aaxe oOHoMasHbIX
WCTOYHUKOB CUrHana gOSPKHO OCYLLEeCTBNATLCA Tpems nposogamu!

MNopgkntodeHne MNoakntoveHne
opHodasHbIX MCTOYHNKOB anddepeHumnanbHbIX
curHana WCTOYHUKOB cuUrHana

X1 X1

Y1 Y1

Xn Xn

Yn Yn
AGND AGND
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5.4. Moayne LIAI QMS45

Mogynb QMS45 - MmHorokaHaneHbIn Moayne LIATT, nmerowmn 8 He3aBUCUMbIX
aHanoroBbIX BbIXOAO0B.
o PaspsagHocTtb LIAIM: 16 6ut
e Bbicokast TOMHOCTb M CTAabUNBHOCTL NAapamMeTpoB
e BbixogHown gnanasoH: £+10B
e Manbln WyM nepekroveHns
e Pexum MOTOKOBOrO  BbiBOAA  MO3BONSIET  FeHepupoBaTb
HenepuoaNYECcKUe CurHarbl NPON3BOLHON OPMbI U AnNMTeNLHOCTH .

5.4.1. TexHu4eckne xapaKkTepucTmKku

KonnyecTtso aHanoroBbIX 8
BbIXOA0B

[nanasoH BbIXOAHOIO cUrHana +10B
PaspsagHocTte LIAT 16 6ut
O6uas ckopocTb 1 Meracamnn / cek
npeobpasoBaHus,

YacTtoTa npeobpa3oBaHus, Ha

KaHan 125 kl'y
Paspewatolasa cnocobHoCcTb 0.5mB

Bpems ycTaHOBKM curHana go
0.0015% 3HauyeHus (c
OTKMOYEHHBIM (PUNBTPOM)

- Harpy3ka go 100 nd He Gornee 2 MKC
- Harpy3ka go 500 nd He Gornee 4 MKC
CooTHowweHune C/LL+ 90 gb (Tun)

HENTMHENHbIE UCKaX.
(BbIxogHOM TOk 4o 10 MA)
OcHoBHasi MOrpeLlHoOCTb,

npuBedeHHas K AnanasoHy 0.03 % (makc)

BbixogHoe conpoTmBrieHne 0.1 Om (makc)

MakcumanbHas Harpyska 600 Om

BcTpoeHHble hUnbTpbI® Otkntovaemble, PHY BatrtepBopTa 3ro nopsigka, Yacrtota

cpesa Ha yposHe 3 ab — 50 kI'u,.

' Ecnn ycTpoiictBo QMBoOX cocTouT U3 2 (unu 6onee) moayneit QMS45, To TONbKO OAMH U3 HUX MOXeET
paboTaTtb B pexunme noTtokoBoro Bbieoga. OctanbHble mogynu LLAT ycTporicTBa MoryT npu aTom paboTaTb
TONbKO B peXxrMe aBToreHepaTtopa. B aTom pexvme moaynb LMKNNYECKU BbIBOAUT COAEPKMMOE CBOErO
BHYTpeHHero bydepa (pa3mep 6ydepa — 32 kCnoe Ha kaHarn) 6e3 «nogkavkm» HoBbIX AaHHbIX 13 K. 3T1oT
PEeXUM NOAXOAUT ANsi reHepauum NPoCTbIX NEPUOANYECKUX CUTHAMOB U NOCTOSIHHBIX HANPSKEHWN.

2 MoppobHee cm. rmaey Micnonb3oBaHWe BCTPOEHHbIX (hUnbTPOoB
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5.4.2. Ncnonb3oBaHne BCTPOEHHbIX (OUNbTPOB
Kaxabli BbIXOOHOW KaHan MoAyns umeeT ABa Bbixofa — (unbTpoBaHHbIA (curHan c¢ LIAlMa
NPOXOAUT Yepe3 BCTPOEHHbIN (PUNbTP) U HEMUNLTPOBAHHLIN (TOT Xe curHan uaeT HanpsaMy c
LIAMa).

Mcnonb3oBaTb HeUNbTPOBaHHLIN BbIXOL cnegyeT B Ccriydyasx, Korga Mo YcroBusM 3ajauvu
TpebyeTca nepeknioYaTtb YPOBHM CUrHama 3a MuHMManbHoe Bpems. [apaHTupyeTcss TouvHoe
YCTaHOBIIEHME YPOBHS 3a Bpems nopsigka 4 MKC Npy eMKOCTU Harpy3ku He 6onee 500 nd, kak 3aTo
BMAHO Ha NpBEOEHHOM HUXE PUCYHKE:

paboma HegburibmMpoeaHHO20 8bixo0a Ha Hagpy3ky 470 nd.

Mcnonb3oBaHue HerI/IJ'IbTDOBaHHOFO BblXO4a MOXET co3aaBaTb TPYAHOCTU B TEX Cny4dadx, Koraa
no ycnosudamM 3agayun Tpe6yeTc;| nnaBHOE nepeknyeHne mMexay ypoBHAMU BbIXOAHOro CurHana.
|.|.|yMbI nepekKkrniyYeHna XopoLwo 3aMeTHbI Npn MarlbiX 3HA4YEeHUAX USMEHEeHUA CUrHana, Kak 3To BMgHo
Ha I'IpI/lBe,El,éHHOM HWXe PUCYHKE!

U3MEHeHUE ypOBHS cuzHana Ha 2 MB Ha HegburibmpoeaHHOM 8bIX00e.

CnepnyeT yunTbiBaTb, YTO pasmax LUYMOB MEPEKMIOYEHUS HE 3aBUCUT OT YPOBHS CUrHana vnu
BENNYMHBbI U3MEHEHUsI CUrHama W CcocTaBnsieT eauMHUUbl MUNNKUBOMLT, T.0. MpW HabnwgeHun B
BOSNIbTOBOM MacLuTabe LyMbl NepekntoveHns He NPOSIBMSIOTCS, Kak 3TO BUAHO HA PUCYHKE HUXKE:
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U3MeHeHUe YPOoBHSs cueHana Ha 2 B Ha HegburibmpoeaHHOM 8bixo0e.

Tem He MeHee, B criyyae reHepaumm nnasBHbIX OYHKUMIA cnefgyeT NCNonb30BaTh (PUibTPOBaHHbIN
BbIXOA, YTOObI UCKMOYUTL BKMa LUYMOB MNEPEKMOYEHUS B CUrHan, a Tak e ocnabutb BnusHUe
PPOHTOB NEePEKNIOYEHUS Ha CNEKTp curHana.

BnnaHne d)VIJ'IpraLl,I/IVI Ha noBeaeHne curHana npu mMmanbiX 3Ha4eHNUAX N3aMeHeHUa ypoBHA BUOHO
Ha PUCYHKeE:

U3MEHeHUE ypOBHS cuzgHasna Ha 2 MB Ha ¢hunbmposaHHOM 8biX00e.

OTO MO3BONSIET YBEPEHHO FEHEpUpPOBaThb (PYHKUMM C TOYHO 3afaHHbIMK KPMBLIMW B OManas3oHe
aMmnnnTyg ot cyomunnumeonbToBoro, Ao +10B, B yactotHom gmanasoHe ot 0 go 50 kly;
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CHl= 286mUE

cuHyc 1 kl'y ¢ amnnumydold +1mB Ha hunbmpoeaHHOM 8bix0o0e.

5.4.3. lMogkntoyeHne K 06BLEKTY

Pasbem Moayns onuncaH B crieaytollen Tabnuue:

KoHT. KoHT.
HasHayeHue HasHauyeHue

1 Bbixog DAC1 20 unbTpoBaHHbIN Bbixog FDAC1
2 COM1 — obwwun 1 21 ECOM1 — BHeluHur obwmn DAC1
3 Bbixogq DAC2 22 punbTpoBaHHbIN Bbixog FDAC2
4 COM2 - obLumn 2 23 ECOM2 — BHeluHur obwmn DAC2
5 Bbixoq DAC3 24 punbTpoBaHHbIN Boixoq FDAC3
6 COM3 — obwun 3 25 ECOM 3 — BHelHuin oowmin DAC3
7 Bbixogq DAC4 26 ¢unbTpoBaHHbIv Bbixog FDAC4
8 COM4 — obwmn 4 27 ECOM 4 — BHewwHu obwmn DAC4
9 Bbixog DAC5 28 ¢unbTpoBaHHbIv Bbixog FDACS
10 COMS5 — obwmm 5 29 ECOM 5 — BHewwHu oowmn DACS
11 Bbixog DAC6 30 dunbTpoBaHHbIv Bbixog FDACG6
12 COM®6 — obwmi 6 31 ECOM 6 — BHelwwHu oowmn DAC6
13 Bbixogq DAC7 32 dunbTpoBaHHbIv Bbixog FDAC7
14 COM7 — obwmn 7 33 ECOM 7 — BHewHu oowmn DACT
15 Bbixogq DACS8 34 dunbTpoBaHHbIv Bbixog FDACS
16 COMS8 — obwui 8 35 ECOM 8 — BHeluHuin oowmn DACS
17 AGND - 06wwmii’ 36 Bbixog - 12 B (BbIxog NUTaHUS)
18 Bbixog + 12 B (Bbixog nutanus) || 37 AGND - o6wwuin
19 SYN — Bxop BHelUHel

CMHXPOHU3aLMN?

! BHyTpm ycTponcTBa aHanoroBas 3eMnsi coegnHeHa ¢ 3emnen uHtepdgerica USB
% CM. CUHXpOHM3aLMS. Honyctumoe HanpsixeHue Ha Bxoge SYN — 0...5,5 B otHocutenbHo 3emnu (AGND)
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Heobxoanmo yunteiBaTh, 4TO aHanoroas 3emnsa AGND coegmHeHa BHYTpW yCTponcTBa
¢ undpoBomn 3eMnén pasvéma USB.

Kaxgbin kaHan LIAT ncnonbayeTt Ha pasbéme 4-pe BbiBOAA:
DACX — He dunbTpoBaHHbIN Bbixog LIAlNa kaHana x
FDACX — counbTpoBaHHbIn Bbixog LIAlMNa kaHana x

COMx — KOHTaKTbl MpedHa3Ha4veHbl ANns MoAkMYeHus obulero (obpaTHoro) npoBoga BbixoAda
LIAM «kanana x. BHytpym wmogyna Bce koHTaktel COMx, a Takke AGND coeguHeHbl
HEMNOCPeACTBEHHO, HO Ana  obecnedyeHus MMHMManbHbIX MOMEX B LUMPOKOM AManas3oHe 4acToT
pekomeHOyeTcss npu nogade curHanoB kaHanoB LUAI wucnonb3oBate KoHTakTel COMXx c
COOTBETCTBYIOLLUMN HOMEPAMMWN.

ECOMx — Bxoabl kOMMeHcauuu nomex Ha obwem nposoge. [Mpu Hambonee npocTon cxeme
nogkntoyeHna obbekta k ycTtponctesy QMBox45 Bxogbl ECOMX pgomkHbl ObITb CO€AMHEHBbI C
CcooTBeTCTBYOLWMMN KOHTakTamn COMX HenocpeCTBEHHO Ha pasbéme moaynsa QMS45:

QMS$45 Object
DAC1(FDAC1) — & ?

COM1 ‘2] S
ECOM1 —p
DAC2(FDAC2) —p» <

COM2 —} G
ECOM2 —1
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Ho, kak n niobas cxema coeguHeHUs1 yCTPOUCTB, He ncnonbaywaa anddepeHumansHbIX TUHUN
CBSA3W, Takas CTPYKTypa O4YeHb crabo 3awuuieHa oT BNMsiHMA OnyxaaloLwmx TOKOB, HaBOAUMbIX Ha
NPOBOOHUKW, COEAUHEHHbIE C OOWMM KOHTYypoM. Kpome TOro, B TakOM Cxeme COeAMHEHUN O4YeHb
cnabo nogaBnaTCA HABOAKN OT 3MEKTPOMAarHUTHbIX nonen. Mcnonb3oBaHMe Takoro NpeLm3noHHOro
M LUMPOKOMOSIOCHOIO UCTOYHMKA curHana, kak QMS45, npegnonaraeT noBblWEHHbIE TpeboBaHUA K
NnoaaBIIEHUIO MOMEX B CXeMe MNoakroyeHus Kk obbekTy. [MoaToMy Kak Oonee npegnoyvtuTesnbHas
pekomMeHOOBaHa cxema, ncnonb3aytowas andpdepeHumnanbHblie BXoabl Ha CTOPOHe obbekTa:

QMS45 Object
DAC1(FDAC1) —» &
COM1 — &
ECOM1T —3 &

COM2 — ;]\“_. a
ECOM2 — L

OcobeHHO BbICOKMI KO3hUUMEHT noAaaBreHns nomex OyaeT OOCTUrHYT Npu NpUMEHEHUn
AKpaHMPOBaHHbIX CKPYYEHHbIX Nap, Kak 3TO NokasaHo N4 kaHana Ne2.

DAC2(FDAC2) —>—— ——&
9

EcTecTBEHHO, NpMMeHeHUe Takon CXeMbl BO3MOXHO TOMbKO B TOM cry4vae, Korga obbekT nmeet
COOTBETCTBYIOLWME BXOAbl (AMddepeHunanbHble, C BbICOKUM KO3(OPUUMEHTOM MOAABMEHNS
CVH(a3HOM NOMEXM B LUMPOKOM AnanasoHe 4acToT). B BonblWMHCTBE NPpakTUYECKMX CUTyaunn aTo He
Tak. Noatomy QMS45 anga obecneyeHnsa peanmsaLmm BbICOKOro 3Ha4eHNA COOTHOLLEHNSA CUrHan/wym
Ha npakTUke MMeeT BXOAbl KOMMEeHcauuMm nomex B obpaTHoM npoeoge. [lpu 3Tom cxema
noaknyeHnsa ans 6onblUMHCTBA crydaeB OyaeT aKkBMBaneHTHa npeablayLuLen:

QUMS45 Object
DAC1(FDAC1) — &
ECOM1 —p» (ﬁ'
COM1 >

1
s

DAC2(FDAC2) —» ——<&
ECOM2 —Pr——3t——3<

COM2 —

el
el
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Mpn ncnonb3oBaHMM CKPYYEHHbIX Nap, 3KpaHUPOBAHHbLIX MPOBOAOB M KOAKCManbHbIX kKabenen ans
coegvHenns BbixogoB QMS45 ¢ Bxogamu yAaneHHbIX Ha 3HavuMTeNnbHOE paccTosHMe OObEeKTOB
cnefyeT yuuTbiBaTb, YTO EMKOCTb, NOAKIMIOYEHHAsA K BbIXO4aM YCTPOWCTBA, He [OMKHa npeBbllaTb
500..1000 n®. B npotMBHOM crniyyae, Kak u gns noboro WMpPOKOMOMOCHOr0O UCTOYHMKA CUrHana ¢
HU3KUM BbIXOAHbIM COMPOTUBMEHMEM, MOTYT BO3HMKHYTb NPOGNEMbl COXpaHEHUSI YCTOMYUBOCTM.
OcobeHHO 3TO KacaeTcst He PUNbTPOBaHHbIX BbIXO4OB. Ha pucyHke HWxe npuBenéH npumep paboThbl
He oMNbTPOBAHHOMO BbIXxo4a Ha Harpy3sky 4700 nd:
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5.5. TeHsomeTpuyecknin mogyns AL QMS85

Mogyne QMS85 — cneunanuanpoBaHHbIi 16-kaHanbHbI Mogynb AL gns ctatudeckom wm
ONHAMNYECKON TEH30METPUN.

MopoaepxmBaeTcsa NOAKMIOYEHME OATYMKOB Kak Mo Mofy-MOCTOBOM, Tak M NO MOMHOM MOCTOBOW
cxeme.

Moaynb  MOXeT  wucrnonb3oBaTbCA  ANA  perncrpauMmM U aHanu3a  AUMHaMUYEeCKUx
(BbICOKOYACTOTHBLIX) MEXaHWYEeCKMX Harpysok M gedopmaumii, B TOM uucrie ANs WUCNbITaHWUNA
asuratenewn, TypouH u T.0.

e Bebicokas ckopocTb oungpoBku — go 250 kl'y, Ha KaHar,
e ABTOMaTU4yeckas 6anaHcMpoBKa Hyns 4aTUYUKOB;

5.5.1. TexHu4eckne xapakTepuCTmKm

e BcCTpoeHHbIN NPeUn3noHHbIA NCTOYHUK NOCTOAHHOIO TOKa
ONS NUTaHnA JaTYMKOB.

Konn4yecteo N3MePUTESIbHbIX BXO40B

16

Cxema noaknoyeHns aaTunKkoB

Y2 MocCTa,
MOJIHbIN MOCT

MakcumanbHas obLas ckopocTb
oUMEPOBKN JaHHbIX

0,25 MeracamnnoB / cek

MakcumanbHas YyactoTa
ONCKpeTn3aunn, Ha KaHarn

250 kl'y

PaspsigHocTb ALM

16 out

,El,manaspol BXOO4HOro curHana

+35 mB, +25 MB, +10 mB, +5 MB, 2,5 mB,
nepekno4vaTcs NporpaMmMmHoO

[nana3oHbl namepeHunn koadduumeHTa
npeobpasoBaHnn

+7 mB/B, £5 mB/B, +2 mB/B, +1 mB/B, +0,5 mB/B,
nepeknoYanTca NporpaMMHO

BCTPOEHHbLIN MCTOYHUK NUTaAHUSA
JaTynKoB

5B, no 25 MA Ha kaHan

Mpeagensl gonyckaemon NnpuBeaeHHON K
OnanasoHy M3aMepeHuii NOrpeLLHOCTH
namepeHunin koapcumumneHTa
npeobpasoBaHnii, B 3aBUCUMOCTM OT

AnanasoHa:

+7 mB/B +0,15%
+5 mB/B +0,15%
+2 mB/B +0,20%
+1 mB/B +0,20%
+0,5 mB/B +0,30%

R.m.s. HuskouactotHoro (0.1 — 10 M)
Lyma, NpuBeAEHHOE KO BXoay

0.2 mkB (Tun)

TemnepaTypHbI Apend Hyns,
npuBeAEeHHbIN KO BXOAY

(B oyanasoHe TeMIepaTyp OKp. Cpems

18..30 rpamycos, nocjye 15-Tu

0,08 mkB/ rpapyc C (tun)
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MMHYTHOT'O CaMOIporpeBa Npu pabouem

TOKE)

ABTOOanaHcupoBKa HyNs OaTYNKOB Ectb

TemnepaTypHbI gpend 0,1 ppm/ rpagyc C (tvn)

aBTObBanaHCMpOBKM HyNs AaT4YMKOB

Ycnosus akcnnyatauum oT +5°C go +55°C npu 0THOCUTENBHOM BRIAXHOCTN OT
5% no 90%

Ha pucyHkax HWXKe npeacTtaBneHbl TUNWYHbIE XapakTepucTukn kaHana AUl ycTtpownctsa
QMBox85:

665 -

| [} | [} 1 [} [} [} 1 1 | [} | [} | [} |
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6GOOD 6500 7000 7500 GOOD 85008339

Wym kaHana AL - anana3oH 25 mB. YactoTa pa6oTbl ALM — 250 kl'y. Be3 cdomnbTpaumm. Mo ocu X —
otcyeTbl ALUIM, no ocu Y — koabl AL, npuBeAeHHbIE K HYIIO.
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5.5.2. lMoagkntoyeHne K 06BLEKTY

Ha cnepytowiem pucyHke npeactasneH By BXOAHbLIX KIEMMHbIX Kornogok moayns QMS85 (sug

CO CTOPOHbI BUHTOB KJ'IeMMHI/IKOB)Z

XX XN,
135|135

-

HasHa4eHns KOHTaKTOB OMMCaHbI B cnenyrou_l,eﬁ Ta6n|/|u,e:

N N
[ HasHauyeHue — Ha3HauyeHue
X10.1 | Bxoa —IN1 X10.2 | Bxoa +IN1
X10.3 | Bxog —IN2 X10.4 | Bxoag +IN2
X10.5 | Bxog —IN3 X10.6 | Bxog +IN3
X11.1 | Bxon —IN4 X11.2 | Bxon +IN4
X11.3 | Bxog —IN5 X11.4 | Bxoa +IN5
X11.5 | Bxog —IN6 X11.6 | Bxoa +IN6
X12.1 | Bxog —IN7 X12.2 | Bxoa +IN7
X12.3 | Bxoag —IN8 X12.4 | Bxoa +IN8
X12.5 | Bxoag —IN9 X12.6 | Bxoa +IN9
X13.1 | Bxog —IN10 X13.2 | Bxog +IN10
X13.3 | Bxoag —IN11 X13.4 | Bxoa +IN11
X13.5 | Bxog —IN12 X13.6 | Bxog +IN12
X14.1 | Bxog —IN13 X14.2 | Bxog +IN13
X14.3 | Bxog —IN14 X14.4 | Bxon +IN14
X14.5 | Bxog —IN15 X14.6 | Bxog +IN15
X15.1 | Bxog —IN16 X15.2 | Bxoa +IN16
X15.3 | Bbixog +2.5B — nonoBuHa nutaHus X15.4 | Boixog +2.5B — nonoBuHa nutaHus
[aT4ynMKkoB JaT4nKoB
X15.5 | Bbixog +5.0B — nutaHne gaTynkoB X15.6 | Bbixog +5.0B — nutaHne gaTymkos
X16.1 | Bbixog +5.0B — nutaHue gaTynkoB X16.2 | AGND — anHanoroBas 3emns
X16.3 | AGND - ananorosas 3emns X16.4 | AGND - ananorosas 3emMmnsi
X16.5 | Bxog —SYN BHeluHeln cuHxpoHumsaumn || X16.6 | Bxog +SYN BHellHeNn CI/IHXpOHVI3aLI,I/IVI1

Heobxoammo yunTbiBaTh, YTO aHanoroBasi 3eMnsa AGND coeamHeHa BHYTpY YCTPOMCTBA

C undposon 3emnén pasréma USB.

' B kauecTBe curHana BHeLHeN CUMHXPOHM3auum ctapTa cbopa JaHHbIX UCMOMb3YeTCHA NONOXUTENbHbIV (OPOHT
undpposoro umnynsca 5B, nogaHHoro mexay soeisogamm -SYN n +SYN.
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Ha PUCYHKaX HWXe npuBeaeHbl TUNOBbIE CXEMbl NOAKINMHYEHUA OATHUKOB.

MoakntoveHne NnonyMoOCTOB:

-L/l +5.0B
%
& [ +IN1
L -IN1
C T
%
= 1 +INn
C -INn
>T AGND
HOD,KJ'II'O‘-IGHMG MOJIHbIX MOCTOB.:
_|_—.t/l o0
‘é
+IN1
1 t -IN1
oL ]
& i +INn
-INn
\T AGND
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Mpn NoAKMOYEeHNN AAaTYNMKOB HEOOXOAUMO NPUAEPXKMBATLCS CreayrLWmnX pekoMeHaaunn:
9. ConpoTuBrneHne 0gHOro TEH30pe3ncTopa OOMKHO cocTaBnNAaTb He MeHee 100 Om.

10. [Ons noBblleHUs LWyMOMoAaBleHUsi, NpPoBOAa,  vaylwme K OaTyuKy, [OOMMKHb
NpeacTaBnATb COGOMN SKPAaHNUPOBAHHYIO CKPYYEHHYO napy.

11.  OKpaH ogHMM KOHUOM forbkeH ObiTb nogknioveH k knemme AGND mogyna QMSS85, a
ApyruMm - K Mmacce obbekra.

12.  O6a BbiBOAA AaTyMKa AOSMKHbI ObITb M30MIMPOBaHbLI OT Macchl O0bEeKTa.

13. K kaxgon knemme AGND wu nutaHuio +5B ponyckaetca nogknioyeHue He bGonee 5-6
[AaT4YMKOB.

QMBox Combined Devices User manual Rev. 4.1. 35 of 53



5.6. Moaynu umdcposoro Beoaa-sbiBoga QMS9X

Mogynn QMS90 n QMS92 — mHorokaHanbHble MOAynu UMPOBOro BBOAA-
BbIBOAA, MMetoLLme Mo 16 LndpoBbIX BXOA0B-BbIXOAO0B.
e Bhbicokada ckopocTb Nepefaym gaHHbIx: o 6 My Ha kaHan
e Bbicokasi Harpy3o4yHas cnocobHOCTb LMGPOBbIX BbIXOA0B

Moagyns QMBox92 moXeT ocyLecTBNsATb NOTOKOBbLIA (CKOPOCTHOW) BBOA,
LMdPOBLIX CUrHANOB C 3a4aHHOW CKOPOCTbK CO BXOOHOro pasbemMa B NamsiTb
KOMnbloTEpa M AOMOMHUTENBHO aCUHXPOHHbLIN (MeAfeHHbIN) BbiBOA LMAPOBLIX CUrHAN0OB U3 NnamaTu
KoMmnbloTepa.

Mogyne QMBox90 oTtnuyaetcs ot moayns QMBox92 HanpaBneHumem CKOPOCTHOM nepeayuv
OaHHbIX. OH MOXeT OCyLLeCTBNATb MOTOKOBbIA (CKOPOCTHOW) BbIBOA LMMPOBBLIX CUrHanoB C
3aaHHOMN CKOPOCTbIO U3 NamMsaTU KOMMbOTEPa Ha BbIXOAHOW pas3beM U AONONTHUTENbHO aCUHXPOHHbIN
(MenneHHbIN) BBOA LIN(POBLIX CUrHANOB B NaMATb KOMMbloTepa.

5.6.1. TexHu4eckne xapakTepuCTmKm

KonuyecTtBo LMdpoBbIX 16/16
BXO40B/BbIXOO0B
Makc. obLiasa ckopocTb 6 Mcnos/cek

BBOJa/BbiBOAA JaHHbIX

XapaKkTepuCTUKN LMGPOBLIX BbIXOOA0B

Makc. Harpys3o4dHas

cnocobHocTb Ha 1 50 MA
BbIX0OA,

Makc. Harpy3o4dHas

CnocoBbHOCTL Ha nopT 400 mA

(16 BbIXOOOB)
TvnoBoe HanpsxeHve

BbICOKOrO ypoBHS (lo = 4.99B
-0.05 mA)
MwuH. HanpskeHne 43 B
BbICOKOrO ypoBHS (lo =
-24 mA)
TvnoBoe HanpsxeHne
HW3KOro ypoBHS (lo = 0,1B
0.05 MA)
Makc. HanpsikeHne 0.36 B
HW3KOro ypoBHs (lo =
24 mA)

XapakTepucTukn L poBbIX BXOAOB
BxogHoe HanpsikeHne 1.7B...5.75B
BbICOKOrO YPOBHS
BxogHoe HanpspkeHne -0.5B...+0.8B
HW3KOro YPOBHS
Makc. BxogHom Tok (Vi 10 MKA
=3.3B)
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5.6.2. lMogkntoyeHne K o6bEeKTy

Ha uudpoBon nopt moayna BbiBeaeHbl 16 uUMEPOBBIX BbIXOOOB,

16 umMdpoBbIX

LumdpoBasa 3emIisi U BXOA4 BHELUHEN cMHXpoHmn3aummn ctapta SYN.

Pasbem moaynsi onucaH B cnegytowlen tabnuue:

roe NC — KOHTaKT He nogknoyaeTcs;

N N
— HasHavyeHue T HasHauyeHue
1 undbposon Beixoa 1 20 undbpoBom Bbixod 2
2 umdpoBom Bbixoad 3 21 umdpoBou Bbixoa 4
3 umdpoBomn Bbixoa 5 22 umdpoBou Bbixoa 6
4 umdpoBon Bbixon 7 23 umdpoBom Bbixoa 8
5 undbpoBom Bbixod 9 24 undbposon Beixoa 10
6 undcbposom Beixog 11 25 undbposon Bbixoa 12
7 undbposom Beixod 13 26 undbposon Beixod 14
8 undbposom Beixog 15 27 undbposom Beixod 16
9 GND - undposasd 3emns 28 GND - undposasd 3emns
10 umdposon Bxoa 1 29 umdposomn Bxoa 2
11 umdposomn Bxoa 3 30 umdposon Bxoa 4
12 umdpoBomn Bxoa 5 31 umdposomn Bxoa 6
13 umdposomn Bxoa 7 32 umdposomn Bxoa 8
14 umdposomn Bxoa 9 33 umdposomn Bxoa 10
15 umdposon Bxoa 11 34 umdposomn Bxoa 12
16 umdposon Bxoa 13 35 umdposon Bxoa 14
17 umdposon Bxoa 15 36 umdposon Bxoa 16
18 SYN — Bxof BHeLLHeN 37 NC

CUHXpOHU3aLmK'

19 NC

BXO[OB,

Heobxoammo yunTbiBaTh, YTO aHanoroBasi 3eMnsa AGND coeamHeHa BHYTpU YCTPOMCTBaA

C undposon 3emnén pasbéma USB.

' CM. rn. CuHxpoHu3aums. Honyctumoe HanpsxeHue Ha Bxoge SYN — 0... 5,5 B oTHocutenbHo LudgpoBoi

3emnu moayns (koHtakt GND). UndpoBas 3emna ranbBaHmnyeckun ceasaHa ¢ 3emnen USB).
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5.7. Moaynb anckpeTHbix Bxogos QMS70

Mogyne QMS70 — MHOrokaHarnbHbI MOAYSb OUCKPETHOrO BBOAA, UMEIOLLMIA
16 He3aBUCUMbIX BXOAOB C NOKaHarbHOW raribBaHU4YeCKON pa3BA3KoWn.

e Heckornbko BXOAHbIX Anana3oHoB: oT + 5B to + 220 B

e BosmoxHOCTb ompoca curHanoB, MpeAcTaBfieHHbIX — Kak
NOCTOAHHBLIM, TaK Y NEPEMEHHbLIM HanpsHKeHNneM

e [anbBaHMyeckas pasBdA3ka Bxodos: 5 kB

5.7.1. TexHu4eckune xapakTepucTmku

Konun4yecTteo BxoaoB

16

HomMmuHanbHoe 3HaveHne
BXOHOr0 HanpshkeHus (B
3aBYCUMOCTU OT
NCMNONHEHMS)

+5B, +24 B, +220 B’

Twn BXxogHoOro
HanpsKeHns

lMepemeHHoe, NOCTOSAHHOE

MwuHMManbHoe 3Ha4YeHne
BXOAHOMO HanpsikeHus,
COOTBETCTBYIOLLIEE
norunyeckon eanHuue (B
3aBMCUMOCTM OT
NCMNOMNHEHMS)

+4 B, +20B, +150B

MakcumanbHoe 3HadyeHve
BXOHOr0 HanpshKeHus,
cooTBeTCTBYylOLLEE
nornyeckomy Hyno (B
3aBYCUMOCTU OT
NCMNONHEHS)

1B, +5B, #12B

O6uas ckopocTb BBOAA
JaHHbIX,

4 xmnocamnna / cek

YacToTa onpoca

4 kl'y, Ha kaHan

FanbBaHWYeckas
pa3Bsid3ka BXOAOB OT
wuHbl USB

WcnbiTaTensHoe HanpsikeHue - 3.75 kKB cpeHekB. B Te4eHue 1 MuH.

[ManbBaHW4eckas
pasBd3ka mexay
BXOAHbIMU KaHallaMiu

WUcnbiTaTensHoe HanpsxeHune - 350 B cpegHekB. B TeYeHne 1 MUH.

3awuTta BXo4oB OT
nMnynscoB (1 Mc)
nepeHanpspkeHns

MatukpaTHas

! 3HayeHne HOMUHaNbHOIro BXOOQHOMO HanpsAXXeHna ykasblBaeTCd Npu 3akase. Bo3moXxHO n3rotosneHue ¢
aopyrumm 3Ha4eHnAaAMmM HOMUHaINbHOIo BXOOAHOIo HanpAaXeHus.
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5.7.2. ToakntoyeHne K 06BLEKTY

BxogHown pasbem mogyns QMS70 onucaH B cneaytollen Tabnuue, rae:
Mapbl BXxogoB Xn — YN — BXOAbl N-HOrO ANCKPETHOro BXoAa;

NC — KOHTaKT He nogkn4aeTcs;

N N

[ Ha3HaueHue — HasHauyeHue
1 Bxon X1 20 Bxon Y1
2 BXon X2 21 Bxoa Y2
3 Bxond X3 22 Bxond Y3
4 Bxona X4 23 Bxoa Y4
5 Bxona X5 24 Bxoa Y5
6 Bxon X6 25 Bxoa Y6
7 Bxon X7 26 Bxon Y7
8 Bxon X8 27 Bxoa Y8
9 Bxon X9 28 Bxoa Y9
10 Bxoa X10 29 Bxoa Y10
11 Bxoa X11 30 Bxoa Y11
12 BXxoa X12 31 Bxoa Y12
13 Bxoa X13 32 Bxoa Y13
14 Bxog X14 33 Bxog Y14
15 Bxog X15 34 Bxog Y15
16 Bxog X16 35 Bxog Y16
17 NC 36 NC
18 NC 37 NC
19 NC
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5.8. Moaynbe penenHon kommyTtaumm QMS75

Mogyne QMS75 — moaynb penenHon kommyTtauun. OH mmeeT 8 He3aBUCUMBIX,
ranbBaHWYecKkn pasBsA3aHHbIX pene.

e 3HaveHuss KOMMYTUPYEMbIX TOKOB 1 HanpshkeHunn: o 400 B/ 5 A

e [anbBaHu4eckad pasBsska pene oT wuHel USB

e [lokaHanbHas ranbBaHW4Yeckasa pasBsaska

a\

5.8.1. TexHu4eckue xapakTepucTmku

Konun4yectBo pene 8

Twun pene OneKkTpoMexaHnyeckme, Ha nepeknioveHne
MakcumaneHo

AOMyCTUMBIV 3 A (5 ABTeyeHue 1 cek.)

KOMMYTUPYEMbIA TOK

MakcumaneHo

Aonyctumoe 1250 B (gonyckaeTca koMMyTaunst MHOYKTUBHON
KOMMYTUpyemoe Harpy3ku npu Beldpoce go +400B)

HanpskeHne

ManbBaHM4yeckas

pasBs3ka UcnbiTaTeneHoe HanpsxeHune - 3.75 kKB cpegHekB. B TedeHne 1 MuH
KOMMYTUPYEMbIX

curHanoB ot WuHbl USB

ManbBaHM4yeckas

pasBsa3ka Mexay UcnbiTaTensHoe HanpskeHne — 500 B cpegHekB. B TedeHne 1 MUH

penenHbIMM KaHanamm
Makc. yacTtoTa

nepeknoyeHns pene (6e3 1200 muH™
Harpysku)

MaTepwnan KOHTaKkToB AgNi 90/10
pene

HaaeXHOCTb KOHTaKTOB
pene nopg nosHon
Harpy3akon (3A, 250 B > 1 x 10° umknos / > 30 x 10° uuknos
nepeM. Toka) / 6e3
HarpysKku
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5.8.2. lMoagkntoyeHne K 06BLEKTY

Ha pucyHke npeacTtaBneHa cxema pene, yctaHaBnmBaemblx Ha moaynb QMS75. NonoxeHne
BbIXOOHbIX KOHTakToB pene (K1, K2, K3) nokasaHo no ymon4yaHuio, T.e. Npu BKMOYEHUU MUTaHUS

Moayrsi.

Pasbem mogyns QMS75 onncaH B cnegytowen Tabnuue, rge:
NC — KOHTaKT He noAKnt4aeTcs;

N N
T HasHauyeHue T HasHaueHune
1 Pene 7, koHTakT K1 20 Pene 8, koHTakT K1
2 Pene 7, koHTakT K2 21 Pene 8, koHTakT K2
3 Pene 7, koHTakT K3 22 Pene 8, koHTakT K3
4 Pene 6, koHTakT K1 23 NC
5 Pene 6, koHTakT K2 24 NC
6 Pene 6, koHTakT K3 25 NC
7 Pene 5, koHTakT K1 26 NC
8 Pene 5, koHTakT K2 27 NC
9 Pene 5, koHTakT K3 28 NC
10 Pene 4, koHTakT K1 29 NC
11 Pene 4, koHTakT K2 30 NC
12 Pene 4, koHTakT K3 31 NC
13 Pene 3, koHTakT K1 32 NC
14 Pene 3, koHTakT K2 33 NC
15 Pene 3, koHTakT K3 34 NC
16 Pene 2, koHTakT K1 35 Pene 1, koHTakT K1
17 Pene 2, koHTakT K2 36 Pene 1, koHTakT K2
18 Pene 2, koHTakT K3 37 Pene 1, koHTakT K3
19 NC
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5.9. Cybmoaynu cepumn «S»

Cybmoaynu cepumn «S» npegHasHaveHbl Ang onpoca 4aTYMKOB C NOKaHanNbHOM rarnbBaHNUYEeCKON
pa3Bs3kon (TepmMonapbl, TEPMOCOMNPOTUBIEHUS, «TOKOBasA NETNA», 4aTYMKN C UMMYSTbCHLIM BbIXOA0M
W T.M.), B TOM Yncrne Ans onpoca yganeHHbIX NPOMBbILNEHHbIX 4aTYMKOB N 3HKOOEPOB.

B ceputo «S» Bxogat AUI ana onpoca Ttepmonap, AU ons unamepeHus HanpsbkeHus, Toka,
COMPOTMBIIEHMS, @ TaKKe CYETUMK AN onpoca AaTYMKOB C MMMNYbCHBIM BbIXOAO0M.

OcHoBHble napameTpbl AL cepun «S»

YacToTa npeobpasoBaHus 250 lNu/kanan

PaspsgHocTtb AL 12 6ut

[anbBaHW4Yyeckasi pa3Bsa3ka BXO4OB OT McnbiTaTensHoe HanpshkeHne 750 B cpegHekBaas.
wnHel USB B TeyeHne 1 MuH.

"anbBaHW4Yyeckasi pa3Ba3ka Mexagy McnbiTaTensHoe HanpshkeHne 350 B cpegHekBaas.
BXOOHbIMW KaHanamm B TeYeHne 1 MuH.

Cybmogynn cepum «S» ycCTaHaBnuBalTCs Ha Mogynb-HocuTenb Tuna QMS301. Ha ogHom
HocuTene MoXeT ObiTb YCTaHOBNEHO Ao 16 cybmoaynen cepum «S» ¢ ABYXMPOBOAHbLIM BXOL4OM M A0
8 — C 4eTblpexnpoBOAHbIM, MpuyeM B MOObIX coyeTaHusaX. Takad apxutekTypa obecneumBaeT
BO3MOXHOCTb NOAKITIOYEHUS Pa3HOTUMHBLIX AAaTYMKOB K 0gHOMY ycTponcTsy QMBoOX.

Ha pucyHke Hwxe nokasaH Mogynb-HocuTens QMS301 ¢ yCTaHOBMEHHBIMW Ha HeM YeTbipbMS
cybmoaynsimun cepum «S»:
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4.6.1. Cybmoaynb S20 — namepeHne Toka

Cybmopynb S20 — oaHokaHanbHbi AL cepun ‘S’. OH npegHasHadeH Anst BBOAA 3HAYEHUN C
AAaTYMKOB, MMEIOLLMX TOKOBbIN Bbixod. S20 MOXeET MCNonb30BaTbCA Npy onpoce fobbiX AAaTYMKOB C
aHanoroBbiM TOKOBbIM  BbIXOAOM, MPUMEHAEMbIX B  MPOMBILWMEHHbIX, WCMbITATENbHbIX U

N3MepUTENbHbIX YCTaHOBKaXx, B T.4:
- AaTYMKOB Beca U AaBreHus;
- AaTYMKOB MOSOXKEHUS;
- AaTYMKOB TeMNepaTypbl;
- AaTYMKOB YCKOPEHUS U BUOpaLuii;

OcHoOBHble NnapameTpbl

Cxema nogknoyeHns gaTyamnka [ByxnpoBoaHas

PaspsigHocTb ALLI 12 6ut

YacTtoTta npeobpasoBaHus 250 Iy,

[nana3oH namepsaemMbix TOKOB 0..20 MA. Ha 3aka3 narotaBnuarTcs C

ananasoHamu: 0..5 MA, £5MA, +20 MA.

OcHoBHas norpeluHocTb, nNpuBeaeHHas | £0.075 %.
K AnanasoHy

4.6.2. Cybmoaynb S30 — namepeHne HanpsXKeHus

Cybmopynb S30 — oaHokaHanbHbI AL cepun ‘S’. OH npegHasHadeH Anst BBOAA 3HAYEHUN C

OaT4YUKOB, MMEKLKNX BbIXOO MO HaAMNPAXEHU U Tpe6y+ou_|,|/|x nokaHanbHOM ranbBaHOPA3BA3KN.

S30

MOXET WNCNoJib30BAaTbCA TMpU oripoce nobbIX O0aT4YNKOB C aHasioroBbiM BbIXOOOM HanpA>XeHu4d,

NPUMEHSIEMbIX B MPOMBILUIIEHHbIX, UCMbITATEMbHbIX U U3MEPUTENbHbLIX YCTaHOBKaXx, B T.Y:
- AATYMKOB Beca 1 OaBneHus;
- 1ATYMKOB MOMNOXEHUS;
- gat4ymkos pH;
- 0aT4YNKOB YCKOPEHNS N BUOpauni;

OcHoOBHble NnapameTpbl

CxeMa nogknioveHust gatymka [ByxnpoBogHas
PaspsigHocTb ALLM 12 6ut
YacToTa npeobpasoBaHus 250y
[dnanasoH namepaemoro HanpsXKeHus 10 B. BO3MOXHO M3roTOBMEHME Ha 3aka3 C
ApYrMMun ananasoHamu, B T.4. MUIMBONbTOBLIMU
OcHoBHasi norpelHocTb, nNpmBeaeHHast | £0.075 %.
K AnanasoHy
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4.6.3. Cybmoaynb S40 — onpoc Tepmonap

Cybmopynb S40 — ogHokaHanbHbin AL cepun ‘S’. OH npegHasHaveH Ans BBoAA 3HAYEHUN
TemnepaTtypbl C TepmMonap 1 TepmonapHbix gatyukoB noboro tuna (no NOCT P 8.585). BonbLion
Nno3BONseT C BbICOKOW TOYHOCTLIO W3MEPATb U
peructpmpoBaTb TeMMNepaTypy B LUMPOKOM AMana3oHe B pasnuyHbIX cpefax, B T.u:

- HA3KME TeMnepaTypbl, XapakTepPHbIE NS CKMKEHHbIX Fa30B U KPUOTEHHbIX CUCTEM;

- TeMnepaTypbl BOAbI U Napa B KOTNOBbIX CUCTEMAX;

- BbICOKMe Temnepatypbl (8o 2500 °C) B MeTannyprriecknx U MHbIX NiaBUIbHbIX Nevax.

Bbl60p TUMNOB NOAKMK4YaeMbIX TepmMonap

OcHoOBHble NnapameTpbl

Cxema noagknoyeHus gaTyamnka

[ByxnpoBoaHas

Tunbl nopgaepxxmnBaemblX TepmMonap

MolfOCTP8.585,BT4.E, J,K,R, S, T,B,N, L, M

K AnanasoHy

PaspsigHocTb ALLM 12 6ut

YacToTa npeobpasoBaHus 250y
[nana3oH BXO4HOMO HanpsikeHns -25 MB...+75 mB
OcHoBHasi norpelHocTb, nNpmBeaeHHas | £0.075 %.

4.6.4. Cybmoaynb S50 — onpoc pe3nCTUBHbBIX 4aTYMKOB

Cybmopynb S50 — ogHokaHanbHbin AL cepun ‘S’. OH npegHasHaveH Ans BBoAA 3HAYEHUN
TemnepaTypbl C TEPMOPE3UCTOPOB, a TakKe 3HAYEHUN C PE3UCTUBHBIX AAaTYMKOB Apyrnx Tunos. S50
MOXET MNPUMEHATLCA KakK C MedHbIMW, TaKk M C NMaTMHOBBLIMU JaTyMKaMU W HaxoauT LWIMPOKoe
npuMeHeHne Npu asTomaTu3aumm U3MepeHni B T.4:

- NpY N3MepeHusaxX TemnepaTypbl XONOAHOro cnag Tepmonap;

- NpY N3MEepeHUsaX TeMnepaTyp ChiNyynx U XNOKNX MaTepuanos;

- NpY N3MepeHNsIX TeMnepaTypbl NOYBbI 1 BO3OYXA;

- NPY ONPOCe HaKIeeHHbIX Ha OOBbEKT CTaHAAPTHLIX TEPMOPE3NCTOPOB MPU UCMLITAHUSAX;

- NpM oNpoce AaTYMKOB TEMSIOBOWN 3aLLMTbI.

OcHoOBHble NnapameTpbl

Cxema nogknoyeHns gaTyamnka

[ByxnpoBoaHas, TPeXnpoBoaHas,
YyeTblpeXnpPoBoAHas

PaspsigHocTb ALLM

12 out

YacToTa npeobpasoBaHus

250 'y

[nanasoH nsmepsembix

0..250 OM. BoamoxxHO u3rotoBneHne Ha 3akas c

COMPOTUBREHUI ApYrMMn ananasoHamu.
OcHoBHasi norpelHocTb, nNpmBeaeHHas | £0.075 %.
K AnanasoHy
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4.6.5. Cybmoaynb S90 — onpoc 4aTtymMKoB C MMMNYNbCHBIM BbIXOA40M

Cybmopyne S90 — uMdppoBOM CYETYMK, NpeaHasHadeH ANs BBOA4A 3HAYEHWA C AATYMKOB C
UMNynbCHbIM BbIxogoMm. [Ba cybmoayns S90 MoryT ucnonb3oBaTbCsi COBMECTHO ANA onpoca

KBagpaTypHbIX 3HKOOEPOB.

OcHoOBHble NnapameTpbl

Cxema nogknoyeHns gaTyamnka [ByxnpoBoaHas
MuHumaneHoe HanpsbkeHne | 3.5 B
NOrMyeckon eguHULbl Ha Bxode
MakcmnmansHoe HanpsbkeHne | 1.5 B
NOrMYECKOro Hyns Ha Bxoge
MakcumanbHas YyactoTa cregoBaHus 1 Mly
UMMNynbCoB
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6. NogknioyeHne ycTponcTea

6.1. PacnakoBka

YctporictBa QMBox copepxaT 3NeKTPOHHblE  MMUKPOCXeMbl W KOMMOHEHThI,
YyBCTBUTENbHbIE K JIneKTpocTtaTuyeckum paspsingam (ESD). MNepen tem, kak HayaTb paboTy C
YCTPOWCTBOM, HEOOXOAMMO CHATb CTaTU4ecKoe SNEeKTPUYEeCTBO — Hanpumep, MPUKOCHYTbCA K
3a3eMIIeHHOMY KOprycCy KOMMboTepa Unv HageTb 3a3emnsaiowmi bpacner.

lMocne BCKpbITUA yNakoBKM YCTpoWcTBa Heobxoammo ybeamTbCAa B OTCYTCTBUM BUOUMbIX
MEXaHWYeCKMX MOBPEXAEHUA, a Takke ybeauTbCs B HannuMM BCeX NPeaMeToB, BXOASLWMX B
KOMMNEKT MOoCTaBkM YycTponctBa. B cnydyae o6GHapyxeHMs MNOBPEXOEHUN UMM HEMNoJSTHOM
KoMniekTauum HeobXxoauMo CPOYHO CBA3aTbCs C (OMPMON-NPOAABLIOM YCTPOMUCTBA.

He Bkniovante yCTpOIZCTBO, nMmewliee sngnmblie mexaHn4eckmne I'IOBpe)K,D,eHVIFI!

Ong nutanns yctponcts QMBoOX ncnonb3ynte Tonbko 6M0K NMTaHWsA, BXOOALLMNA B
KOMMMEKT NnocTaBkun ycTponcraal!

6.2. YcTaHoBKa nporpamMmMHoro obecneveHus

Mbl pekomeHOyeM YCTaHOBUTb [parBepbl YCTPOUCTBA W nporpammHoe obecneveHve Ha
KOMNblOTEP 3apaHee, neped NOAKMIoYEHMEM K KOMMbIOTEPY camoro yctponctesa QMBox.

Ona atoro BctaBbTe B CD-npuBog komnbkoTEpa OUCK, BXOASLWMWA B KOMMAEKT MOCTaBKU
yctponctea QMBox, u 3anyctute setup.exe. [lporpamma-uHCTannATOp camMa YCTaHOBUT Ha
KOMMbIOTEP OpaniBepbl YCTPOMCTB, NPOrpaMmMHoe obecnevyeHne n BCo HEOOXOANMYHO AOKYMEHTALMIO.
Mocne 3Toro MOXHO NoAKIYaTh K KOMMbIOTEPY camo ycTponctso QMBoOX.
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6.3. [MopsaoK NOOKITHOYEHUSA U OTKITHOYEHNA YCTPOUCTBA.

Ha pucyHke npeactasneH Bug 3agHen naHenu yctporcrtea cepun QMBoXx:

Ceetogmop LINK

[ )

8 ©

A A

\C _/

Pasbtem USB Pasbem nutaHus

Pasbem USB — tun b. CtaHgapTHbIN pa3beM Ana NOAKIYEHUS YCTPOMUCTBA K KOMMbOTEPY MO
wuHe USB kabenem tuna A-b.

Ceetoamop LINK — 3aropaetcs npu nogknioyeHnn ycTporcTea K wuHe USB n curHanusmnpyet o
ToM, 4YTo USB-NOopT KOMNbOTEPA NpaBUITbHO pacno3Har yCTPONCTBO.

Pazbem nutaHuma — npegHasHavyeH And nogadn nnutaHnUAa OT BHELWHEro UCTOYHWMKa nutaHugd,
BXodLlero B KOMMEKT NOCTAaBKA yCTpOVICTBa.

Mopsigok noaknoyeHus Bcex ycTponcts cepumn QMBoOX TakoB:

1. MoaKntoYMTE NCTOYHMKU CUTHAroOB K YCTPONCTBY — CM. N. [ogkntoyeHne K OO bEKTY.

2. MoaxnoumMTe UCTOYHUK MUTAHUSA, BXOOSALWLMA B KOMIMMEKT NOCTaBKN YCTPOMUCTBA, K Paszbemy
nUTaHNSa yCTPOMCTBA.

[MoaKno4YMTE NCTOYHMK NUTAHNA K CETHU nepemMeHHOro Toka.

Mogkniounte Pasbem USB yctponctea QMBox k USB-nopTy komnbioTepa C NOMOLLbIO
3KpaHnpoBaHHoro kabens USB, Bxoasero B KOMMMAEKT MOCTaBkW ycTponcTtea. [ormkeH
3aropeTtbcsa CBetoauon LINK. Ecnvn npeaBaputenbHO Ha KOMMbIOTEP ObINO YCTaHOBNEHO
nporpammHoe obecneyeHne QMBoX, onepauuoHHas cuctema [AOMMKHA aBTOMaTUYeCKu
onosHaTb ycTponcteo. B [ucnetyepe yctponcte (Device Manager) gomkHO MOsiBUTbCSA
ycTtporcTeo B rpynne R-Technology Devices, Hanpumep:

» 75 Ports (COM & LPT)

D Processors

..ilg_-'l" R-Technology Devices

. L& RT USB30K QMSystem Crate Controller USB
> -y Sound, video and game controllers

.---_'l-' Systemn devices

p - ¥ Universal Serial Bus controllers
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Ecnu gpaviBepbl ycTporcTBa He Gbinv NnpeaBapuTeNbHO YCTAHOBMEHbI HA KOMMbIOTEP,
unu npousowen cbo NpuM KX YCTAaHOBKE, MX MOXHO YCTAaHOBWUTb BPYYHYI, CM.
MNpunoykeHue A.

Mopsigok oTkrtoueHus ycrporictea QMBoOX TakoB:

1. OtcoeguHuTe 06BHEKT (MCTOYHMKN CUrHamNoB) OT YCTPOWCTBA.
2. OTknNouNTE YCTPOMCTBO OT KOMMbIOTEPA.

3. OTcoeanHUTE UCTOYHUK NUTAHUS OT CETU NEPEMEHHOro TOKa.
4. OTcoeauHnTE OT YCTPOMCTBA UCTOYHUK NMUTAHWS.

6.4. MogkntoveHne K 06beKTy

Ha cnepywowem pucyHke npeactaBneH Bug nepegHen naHenm ycTtponctsa cepumn QMBox
(oByxmogynbHOE UCMOMHEHME):

(- =)

off Do
/

ofs/ o
/ Pl

\ /// /
Pasbembl Mmogynen

Kaxxabl doyHKUMOHAmNbHbIN MOay b, BXOAAWMN B ycTponcteo QMBoOX, MMeeT cBOM COBCTBEHHbIN
pasbem Anda noaKo4eHNsa BXOAHbLIX/BbIXOAHbLIX CUrHArMoB.

Cxema nogknioveHnst 3aBUCUT OT TMna Moaynsi.

PekomeHOyemble CXeMbl NOOKIMIOYEHUA M HasHayeHMe KOHTaKTOB pas3bemMa [And Kaxaoro tuna
MoAayrneun npueefeHs! B rn. HomeHknaTtypa moaynen cuctemsl QMBox
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7. MNporpammHoe obecneyeHune

MporpammHoe obecnevyeHmne yctponcts cepum QMBoOX cocToMT M3 cnegyowmx KOMNOHEHTOB:
e T[lporpammHbir nakeT QMLab
e [10 gns camoctoaTenbHOro nporpammmpoBaHus (SDK)

7.1. MporpammHbI nakeT QMLab

Sral sl ]

8 000 15000 00000 1008000 e
0« SOO0OOES He e Frmcumescy Biz]
o T S O -

' [reariien | ' [Geaiion | ' [eanion ] T [Geamiem] 30

MporpammHbin naket QMLab saBngetca yHuBepcanbHbIM NPOrPaMMHbIM UHCTPYMEHTOM Ans
paboTbl ¢ yctponctBamn cepumn QMBox. OH nos3sonsieT pewunTb GO0MbLWMHCTBO TUMOBLIX 3ajad,
BO3HMKAIOLLMX NPY aBTOMaTU3aLnm N3mepeHuni.

MakeT QMLab nossongaeTt NpucTynuTb K paboTe cpasy e nocne nogknioveHust ycTponcTea, 6es
y4yacTnsa nNporpaMMMCTOB M METPOSIOroB Nony4nTb, 06paboTaTh, BU3yanuanpoBaTb U COXPaHUTb YXe
OTKannbpoBaHHbIE AaHHbIE, NpUBEAEHHbIE K TpebyeMbIM eanHLaM N3MepeHus.

B coctaB naketa QMLab Bxoaar:

e perncrpaTop-camonuceL;
ocuunnorpad;
crnekTpoaHanuaaTop;
reHepaTop aHanoroBblX CUrHarnoB;
6nok nepsu4HOM 06paboTkM AaHHbIX.

MepBnyHaa o6paboTka p[AaHHbIX MOXET BKYaTb B cebsa  kanubpoBKy, ycpegHeHwue,
HopmupoBaHne B cootBeTcTBMM ¢ TOCT Ha KOHKPETHbIA TWUM daTtyuka, a Takke 6onee CnoxHyo
MaTemaTuyeckyro obpaboTky: Hanpumep, ANS  YCTPOMCTB oOnNpoca TepMonap BegeTcs
aBTOMaTMyeckas KOMMeHcaLms XonogHoro crnas u nuHeapusaums nepeaaToyHoOn XapakTepucTUKK.

CoxpaHeHune gnsi nocreaytowen obpaboTkn BeOeTCa B CTaHOAPTHbIX TEKCTOBLIX M BUHAPHbIX
dopmaTtax, NpurogHbIxX 4ns BBoAa B 06LLENPUHATBLIE N CNeunann3MpoBaHHble NnporpaMmmMbl 06paboTku
naHHbIx (Excel, MathLAB, Cool Edit pro n gp.)

[eHepaTop aHanoroBbIX CUrHanoB, BXOASLWMN B nporpaMmmHbii naket QMLab, noggepxueaet
Bce ycTpoiictea LIAM cepum QMBox'. Mporpamma nossonseT ucrnonb3oeate LIAM B kauecTse
MHOrOKaHanbHOro reHepaTopa CUHycougarnbHbIX CUrHanoB, CUIHanoOB MOCTOSIHHOIO HanpsXXeHus, a

' MakeTom QMLab noaaepxmBaeTcs Tonbko oanH Moaynb LIAT B ycTponcTee, T.K. apxutektypa QMBox
No3BONsieT UCNONb30BaTb TOMbLKO OAMH MOAYIb B CUCTEME A8 AMHAMMYECKOro BbiBOAA AaHHbIX.
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TaKke CUrHanoB Mpou3BoOSibHOW (popMbl (NYTEM «npourpbiBaHua» 4vepe3 LAl nonb3oBaTenbCKuX
OGMHapHBIN harinoB NPON3BOSIBHON AfWHbI).

Maket QMLab He nopgepxuBaeT moaynu AUCKPeTHOro BBoga/BeiBoga tuna QMS70, QMS90,
QMS92. 3Ot wmogynu noppepxusartca B nakete SDK — MO agna camocToaTensHoro
nporpaMMMpoBaHusI.

MogpobHoe onucaHue naketa QMLab npuBegeHo B gokymeHTe «QMLab User Manualy,
KOTOPbIA MOXHO HanTK Ha canTe www.R-Technology.ru n Ha noctaBnseMom BMECTE C YCTPONCTBOM
CD.

7.2. MO ana caMocToATENbLHOrO NPOrpamMmMnpoBaHms

MoMUMO 3aKOHYEHHOro nporpammHoro naketa QMLab B komnnekT noctaeku yctponcts QMBox
BkntoveH nakeT SDK - ato MO wu pokymeHTauud, npegHasHavyeHHble And Monb3oBaTernen,
cobuvparowmxca cosgaBaTb CBOM COOGCTBEHHbIE MPUNOXeHus ansa paboTbl ¢ yctponcteoM. 370 O
coctouT u3 6ubnunotek dyHkumi (API) 1 npmepoB nporpaMMmnpoBaHus.

Monb3oBaTenb MMeeT BO3MOXHOCTb CO3[4aBaTb MOSTHOUEHHbIE MPUIOXEHUS!, ONepupys TOSbKO
HeBOMbLWNM KONMMYECTBOM OMBNUOTEYUHBbIX YHKUMA. [Mpn 3TOM GUGNMOTEYHbIE DYHKUMM HanucaHbl
Taknm obpa3om, 4YTO NO3BONAT paboTaTb C YCTPOMUCTBOM AaXe HEUCKYLLEHHOMY MpOrpaMmMuUCTy, He
BnagetoLemMy TOHKOCTAMU MHOFOMOTOYHOIO Y 06 bEKTHO-OPUEHTUPOBAHHOIO NPOrPaMMUPOBaHUS.

MogpobHo O ana camocTOoATENbHOMO MPOrpaMMUPOBAHNSA ONMUCAHO B AOKYMeHTe «QMBox
Programming Guide», KOTopbIi MOXXHO HanTW Ha canTte www.R-Technology.ru 1 Ha NOCTaBMsiEMOM
BMmecTe ¢ ycTtponcTeom CD.

QMBox Combined Devices User manual Rev. 4.1. 50 of 53


http://www.r-technology.ru/
http://www.r-technology.ru/

[MpunoxeHune A. YcTaHOBKa gpavBepa yCTponcTBa.

Opansepbl yctponctBa cepun QMBoOX ycTaHaBnuBalTCsA aBTOMaTMYECKU Mpu YCTaHOBKe
nporpaMmmMHoro obecneyeHns ¢ gucka, BXOAsLEro B KOMMNMEKT NOCTaBku ycTponctea. Ecnu gpansepsl
YyCTPOWCTBa He Obinn npeaBapuTenbHO YCTAHOBMEHbLI HA KOMMbIOTEP, NN nNpousoLuen cbon npu ux
YCTaHOBKE, X MOXHO YCTaHOBUTb BPY4HYIO.

Kak npasuno, OC Windows npu obHapyxeHun HOBOro ycTpoucTsBa 3anyckaet Mactep HOBOro
obopypnoBaHusa (Found New Hardware Wizard). B aTom cnyyae HyXHO crnegoBaTb €ro ykasaHusM,
OoTKasaBLUMCb OT nofgkrntodeHus k yany Windows Update n ykasaB B kayecTBe MecTa pacnorioXeHuUs
Apamnsepa nanky «\DRV» Ha CD, BxogsiieM B KOMNIEKT NOCTaBKN YyCTPONCTBA.

OC Windows moxeT He 3anycTuTb aBToMatudeckn Mactep HoBoro o6opyaoBaHusa (Found New
Hardware Wizard) , BblgaB npu 3ToM B 06nactv yBegomneHun (cnpaBa-BHU3Yy aKkpaHa) coobLueHne o
npobneme c gpanBepom:

‘I8 Device driver software was not successfully installed % *
Click here for details.

B atom cnyyae HyxHo 3anyctuTb [ducnetyep Yctponcts (Device Manager). [Ina pasHbix Bepcui
OC Windows [ucneTtyep ycTpOWCTB 3anyckaeTcsa no-pasHomy. Hanpumep, ana Windows 7 MOXHO
3anyCcTuTb €ro KfIMKHYyB NpaBon KHOMKOM Mbiln Ha nkoHke KomnbioTep, ganee — CeovicTBa, ganee —
[ucneTyep YcTponcTs.

B [Oucnetuep yctporicte QMBox 6ygeT BbIrmsgeTb B CNUCKe YCTPOWCTB Kak HewnsBecTHoe
YCTPOMWCTBO, MM YCTpoNCTBO, paboTatowee ¢ owmbkammn. Hy>HO KIMKHYTb HA HEM NPaBOW KHOMKOW
Mbiwn 1 BoidpaTe «Update Driver Software»:

I gy IDE ATASATAPI controllers

- § IEEE1394 Bus host controllers

b & Keyboards

b --B Mice and other pointing devices
B A Monitors

b ¥ Metwork adapters

4 -5 Other devices

m

0] Unknagy=

> __f?' Ports (CON Update Driver Software...
> B Processors, Disable
b ﬁi Sound, vid Uninstall
- M System dey
and B E Universal § Scan for hardware changes
Properties
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Mocne aToro 3anyctutca Mactep HoBoro o6opyaoBaHust (Found New Hardware Wizard):

i=4 Device Manager
File Action View Help
= @E HE| | FxS
a2 User-[ ﬁ
> Gl
b g DN \\;}l [l Update Driver Software - Unknown Device
el D
. [
in
.} 1_;7.‘] D .
b F How do you want to search for driver software?
> e F
b g H
> -G 10 < Search automatically for updated driver software
B i IEf Windows will search your computer and the Internet for the latest driver software
b K for your device, unless you've disabled this feature in your device installation
.:--B M settings.
.s F, N l |
[» l‘:!‘ Y
4[5 off < Browse my computer for driver software
ﬂl Locate and install driver software manually.

HyxHo Bblbpatb «Browse my computer for driver software» u ykasatb B kayecTBe MecTa
pacnonoxeHust gpansepa nanky «\DRV» Ha CD n3 koMmnnekTa nocTaBku yCTpOMNCTBA.
[anee Heobxogmmo cnepoBaTb nogckaskam Mactepa (Wizzard). Nocne ycnewHon yCTaHOBKM

apanBepa B [lucneTtdepe YCTPOMCTB LOSMKHO MNOSIBUTLCS YCTpPOMUCTBO B rpynne «R-Technology
Devices», Hanpumep:

> Y3 Ports (COM & LPT)

b 2 Processors

4 -&F R-Technology Devices

- .Ia¥ RT USB30K QMSystem Crate Controller USB
" &y Sound, video and game controllers

» 78 System devices

b i Universal Senal Bus controllers

OT0 o03HavaeT, u4TOo YycTponctBO QMBOX npaBuibHO OMO3HAHO KOMMBIOTEPOM, ApaniBep
YCTaHOBIIEH, N YCTPONCTBO roTOBO K paboTe.

B nocnegcteuu, npu nogkniodeHumn yctponctesa QMBox k gpyromy USB nopty komnbloTepa,
Windows moxeT cHoBa oO6HapyxuTb ycTponctBo QMBox kak “Hem3BecTHoe ycTpoucTBo”. Torga
ONMCaHHY0 BbILLIE NpoLeaypy YCTaHOBKM AparBepa HYXHO ByaeT NoBTOPUTb.
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