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1. O6bwume cBeneHus.

YcTponictBa cepun QMBox10 npeacrtaenstoT cobor MHorokaHanbHble AL, nogkntodaembie kK
KomnbtoTepy no wwuHe USB 2.0. B 3aBUCMMOCTM OT MOOENM OHWU MOryT mmeTtb OoT 16 go 128
anddepeHumanbHbIX aHanoroebiX BXogoB unn ot 32 oo 256 BxoaoB ¢ o0Lien 3eMnen.

Yctponctea cepun QMBox10 mMoryT Mcnonb3oBaTbCA Kak MHOrOKaHanbHble ocuunnorpadel,
CrNeKTpoaHanuM3aTopbl, a TaK e TMONHOLUEHHbIE 3NEeKTPOHHbIE CaMOMUCLbI-perncTpaTtopbl C
BO3MOXXHOCTbIO COXPaAHEHUS JaHHbIX Ha XeCTKOM AUCKe KOMMbioTepa 6e3 paspbiBOB U OrpaHUYeHUN
Nno BPEMEHMU 3anucu.

MpenmywecTBa

e MwuHMManbHOE COOTHOLLIEHNE «CTOMMOCTL/KONTIMYECTBO KaHANoB» PN OTITINYHbIX
METPOJIOrMYECKNX CBOWCTBAXx;

e Hanuume pexuma «c o6LLUeln 3emneii» No3BonseT YABOUTb YUCIO U3MEPUTENbHBIX KaHamNoB
yCTpOWCTBa ANs NPUMEHEHMI, He TpebytoLmx auddepeHumanbHOro NoAKMoYeHNs
NCTOYHWUKOB CUrHana;

e Bo3moXxHOCTb OgHOBpPEMEHHOrO cbopa, 06paboTku, BU3yanmsaumm n CoxpaHeHms gaHHbix 6e3
pa3pbIiBOB B TEYEHNE HEOTPAHUYEHHOTO BPEMEHM;

e Bxopgsuiee B KOMNIIEKT MOCTABKN NporpammMmHoe obecneyeHue Ans KoMmnbloTepa
(noppepxuBatotca OC Windows XP 1 HoBee) NO3BONSET:
"  NpUCTYNnUTb K paboTe C YCTPOMCTBOM Cpady nocre noaknoyeHuns, 6es
npegsapuTenbHbIX rpagyvpoBKu U NporpaMmMUpoOBaHus;
= obpabaTtbiBaTb, BU3yanu3mMpoBaTb U COXPaHATb AaHHbIE HA XECTKUIN OUCK
KOMMblOTEPA B pearibHOM BPEMEHN.

QMBox10 User manual Rev. 2.2. 2 of 20



2. TexHu4yecKkne xapakTepucTuKu.

Mopenb

QMBox10-16 | QMBox10-32 | QMBox10-48 QMBox10-128

KonnyecTBo BXx0a0B
(oudhdp / c obwy. 3emn.)

16/32 32/64 48/96 ot 64/128 po
128/256

KOHCprKTVIBHOG
ncnorfiHeHune

cuka S . : :

i '-:'_*}'_ﬁ"/ i s gl = S § r_-_-_\_'_"‘—n— =
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| 4 ’ E-‘--' § . i | -3 i & 1 | :- .

£

abaputbl, MM

140x190x40 140x190x60 140x190x80 260x260x160

JnanasoHbl BXOOQHOIo
curHana

+10 B, £2.5 B, £0.625 B, £0.156 B, nepeknto4yatoTcsi nporpaMmMHO

MakcumanbHas obuias
CKOPOCTb OLMMPOBKM
JaHHbIX, Meracamnnos /
cek

04 0.8 1.2 ot 1.6 po 3.2

MakcumanbHas YacToTa
AnckpeTusauum, Ha
KaHan

400 kl'y

PaspsigHocTb ALLM

14 out

PaspeliatoLasn
CnocoBHOCTb

0.7 MmB (ansa gnanasoHa +2.5 B)

OcHOBHas NOrPeLLHOCTb,
npvBeaeHHas K
AnanasoHy

0.05 % (makc)

lNonaBneHne cuHdasHom
nomexu (4Ng BXOOHOMO
curnana 5B, 10 kl'u)

-75 pb (Tvn.)

NonaBnexHue
MeXKaHarnbHOro
NPOXoXaeHns

(mpwn vyactoTe
NepeKYEHNS KaHanoB
100 kl'u, ons gMana3oHoB
+10B, £2.5B, +0.625B)

-83 ob (Tvn)

3almTa BXoa4oB OT
nepeHanpspKeHns:

- [NocTosiHHOE
HanpsibkeHne (10 cekyHa)
- mnynec (1 mc)

+15B

+50 B

WHTepgeinc

USB 2.0

MuTtanne

100-240 B nepemeH.; unn 24 B NocTOsH.

YcnoBus aKcnnyartauum

oT +5°C go +55°C npu oTHOoCKTENbHOM BnaxHocTn oT 5% ao 90%
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Ha pucyHkax Huxe nNpeacTaBreHbl TUMUYHbIE XapakTepucTuku kaHana ALM  yctpoiictea

QMBox10: HenuvHenHble WCKaXeHusa, Wym B nonoce ‘2 fayn, @ TaKke rpaduk 3aBUCUMOCTU
MeXXKaHanbHOro NPOXOXAEHNSA OT YacTOThl NEPEKIYEHNS KaHarnoB.

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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YacToTa nepeknoyeHns KaHanos, Kl'y

3aBUCMMOCTb MeXKaHarbHOro NPOXOXAEHUA OT YaCcTOTbl NepeKsIiYeHUs1 KaHarnoB U KoaddpuumeHTa
yCUneHusa aHarnoroBoro Tpakrta
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3. ApxuTtekTtypa.

OcHoBa ycTponictB cepun QMBox10 — 16-kaHanbHble mogynu AL QMS10, kotopble
yCTaHaBnMBalOTCA B €AuHbIN Kopnyc. B 3aBMCMMOCTM OT KOnMYecTBa YCTAHOBIIEHHbIX MOAYrew,
yctporictBo QMBox10 moxeT 6biTb BbIMONHEHO B 1-, 2-, 3- u 8-MOQynbHOM BapuaHTe, TakuMm
obpa3som, pasHble MOAENN YCTPONCTBA Pa3nmMyaloTCsa KONMMYECTBOM BXOOHbIX KaHAIoB:

St
-..-‘J.:-g F
B S

w/, E R};f &
o

HasBaHue mopenu QMBo0x10-16 QMBox10-32 QMBox10-48 QMBox1 0-1 28
KonuuyectBoO

YCTaHOBIEHHbIX 1 2 3 otr4 008
moaynen QMS10

KonuyectBO KaHanos 16/32 32/64 48/96 o1 64/128 oo
audd/ ¢ obLl. semn. 128/256
Fabaputbl, Mm 140x190x40 140x190x60 140x190x80 260x260x160

Ha npumepe gByxmogynsHon mogenn QMBox10-32 nokasaHo yCTpOMCTBO annapaTypbl:

2 3 4

A — ycTponcTso B cbope; B — TO ke YCTPONCTBO CO CHATOW KPbILLUKOMW:

1 — ocHoBaHue kopnyca

2, 3 — mogynn AUIM QMS10 — 2 wr.

4 — nHTepdbercHag nnarta. YnpaenseT paboTon Moaynen 1 oCyLLecTBASIET CBA3b C
KomnbtoTepom no wuHe USB

5 —CoeguHutenbHasa nnata. ObecneymBaeT aneKkTpmyeckoe CoeanHeHne Mogynen un

WHTepdencHon nnaTthbl.

BHyTpn kopnyca moaoynun QMS10 BcTaBnsawTCcA B CrNOTbl COEOUHUTENBHOW Nnatbl, KOTopas
obbeaguHsieT Mmoaynun B eguHoe YCTPOMUCTBO 1 obecneynBaeT arekTpuyeckoe CoeanHeHe moaynen ¢
nHTepdgencHon nnaton USB. WHTepdelicHaa nnata ynpaenset paboTon MOAyNen n ocywecTBnsieT
CBSA3b YCTPOMCTBA C KOMMbIOTEPOM Mo LwinHe USB.

ModynbHasi macwmabupyemas apxumekmypa cepuu QMBox no3eondem 06beQuHIMb 8 O00HO

@ ycmpoticmeo Modynu pasHbix murnos (AUl LIAT, duckpemHo2o geoda-ebigoda), rpudyem 8 ritobbix
komburauyusix. [loOpobHO makue KOMOUHUPOBaHHbIE ycmpolcmea onucaHbl Ha CcmpaHuue

http.//www.r-technology.ru/products/automation/gqmbox/index.php
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Ha pucyHke HwxKe nokasaHa ynpolleHHas dyHKUMoHanbHaa cxema mogenun QMBox10-32,
cocTosien ns 2x moaynen QMS10:

2" QMS10 Module
1%t QMS10 Module
RAM
> P . ADC Control
- l v I EEPROM
+ = ADC Data
ch Input Analog 2 ADC 4
5 Signals §
8_ 16 diff / 32 com.gr.‘ < FPGA -~
£ > z
> =
> 3 S
& a8
E
Interconnect Board
Yy v
Interface Board USB Controller
USB P USB Signals -~ | Mcu USB
Conn Interface
roe:.

Input Port — BxogHOM pasbem Moaynsi.

Analog Mux — aHanoroBbli MYyMbTUNMEKCOP, MpeaHasHavyeH Ans KOMMyTauuMuM BXOOHbIX
aHanoroBbIX CUrHasoB.

PGA — nporpammunpyemMbiii yCUnuTenb BXOAHbLIX aHaNoOroBbiX CUrHanoB.

ADC — mukpocxema ALLM.

FPGA - wmukpocxema [MINC, copepxuT undpoBbie nornveckne cxembl. ObecneymBaet
ynpaBfeHne BCEMU KOMMOHEHTaMWU MOAynd, a Takke B3auMOAEWNCTBME Mexay Mogynem wu
NHTepdericHon nnaton yctporctea QMBoX.

RAM - wmukpocxema O3Y. ObecneuvvBaeT NpoOMeEXyTOYHyt0 Oydepusaumio OaHHbIX nepen
oTnpaskor B IHTepencHyto nnary.

EEPROM — mukpocxema lM3Y. Copepxut cnyxebHyto MHOpMaumio — TUM U BEPCUIO MOAYNS,
KannbpoBoYHble KOIPDULNEHTLI U T.1N.

Interconnect Board — coeguHutenbHasa nnaTa.

Interface Board — nHTepdencHas nnarta.
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4. MNpuHumn paboTbl.

Yctponctea cepumn QMBox10 pabGotatot nog ynpasneHuem komnbtotepa (OC Windows XP u
Bbonee HoBblE), K KOTOPOMY MoaknovatoTeda no wuHe USB. MporpammHoe obecneyeHne, Bxoasiiee B
KomnnekT noctasku yctponcte QMBox10, ocyliecTBnaeT NoTOKOBbIM BBOA AaHHbIX ¢ AL B namatb
KomnbtoTepa, uMx o06paboTKy M MOCneayloLlyo Bu3yanusaumio Ha 3KpaHe MOHUTOpa, a Takke
COXpaHeHne Ha >XeCTKUIN AUCK KOMMbloTepa:

:‘ AngaMpBa;):pa Komnblotep

TECHNOLOGY

O61bekT

AHanoroBble \ OuudppoBka I O6paboTka AaHHbIX I
CUrHanbol / BXOAHbIX CUTHaNoB

I Busyanusaums gaHHbIX I

I COXpaHeHI/Ie AaHHbIX I

Mepen Havanom paboTbl C MOMOLLbI NPOrPaMMHOro o6ecrneyeHnst NPon3BOAUTCS KOHUrypaLuus
— 3apatoTcs  napameTpbl paboTbl YCTPOWCTBA: yCTaHaBNMBAETCA 4YacToTa [AUCKpeTUsauumm,
KONMYECTBO MCMOMb3yeMbIX KaHamnos, v T.4."

MNMocne 3TOro Npou3BOAMUTCA 3aryck YCTPOMCTBA, T.e. 3amnyckaeTcsi HernocpeACTBEHHO ceaHC
nepenayun AaHHbIX.

YcTtporictBo QMBox10 B npouecce ceaHca nepedayyM [OaHHbIX C 3adaHHOW CKOPOCTbHO
ounpoBbLIBaET BXOAHbLIE aHANOroBble CUrHasbl U OTNPaBRsieT AaHHble Yepe3 MHTePMENCHyo nnaTty
B KkomnbtoTep no wwumHe USB. B komnbioTepe AaHHble nomewjarTcsa B KonbueBow Oydep B
onepaTtmBHou namaTu. Mo mepe 3anonHeHns atoro Bydepa gaHHble U3 Hero 3abupaeT npuknagHoe
nporpammHoe obecnevenune (0O) ans nocneaywowen obpaboTkn, BU3yannsaumm n COXpaHeHUs Ha
xecTkoMm aucke. MNockonbky MO 3abupaeT aaHHble N3 Bydepa co CKOPOCTbIO BObLUIEN, YEM CKOPOCTb
X MNOCTYNMEHNA M3 YCTPOWCTBA, CeaHC nepedayn OaHHbIX MOXET MNpPOAOIKaTbCA CKOSb YrogHo
AONro, U nMpu 3TOM AaHHble U3 MoAyren BBoAa MNOCTynakwT B KOMMblOTep 6e3 pa3pbiBOB. Takum
obpa3om, YCTPOMCTBO MOXET ObITb WCMNONb30BAaHO B  KayecTBe MOMHOLEHHOro camonucua-
perncrtpatopa 6e3 orpaHn4YeHnn NO BPEMEHN 3anuncu.

MoMMMO onMCaHHOro BbIE MOTOKOBOrO BBOAA [OaHHbIX, ycTponcTtBa cepun QMBox10 moryt
paboTaTb B pexume acCUHXPOHHOro BBoAa. B aTOM pexrme yCcTpONCTBO OCyLLEeCTBNAET OAHOKPATHbIE

! HeobxoamMmo y4nTbiBaTh, YTO 06LasA CKOPOCTb paboTbl BCEX MCMNOMb3yeMbIX KaHanoB He MOXeT ObiTb MPOM3BOMLHO
BbicOokoW. Hanpumep, ansa yctponctea QMBox10-48 napameTp «makcumarbHas obliasi CKOpoCTb OLUMPOBKM AaHHbIXY» =
1.2 MeracamnnoB / cek. (CM. TexHVWYeckne XapaKTepuCTUKM.) ITO 3HAYUT, YTO MOXHO UCMOnb3oBaTb Bce 48 kaHanos
YCTPOWCTBA C YacTOTON AuckpeTusaumm He 6onee (1.2 / 48) = 25 kl'y; unu 6 kaHanoB ¢ YacTtoTon He Bonee (1.2 / 6) = 200
klu; nnn 3 kaHana ¢ MakcmarnbHO BO3MOXHOM YacTtoTou (1.2 / 3) = 400 kl'u,.
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CUMTbIBAHMS OaHHbIX C aHarloroBbIX BXOA4OB MO KOMaH4aM € KoMmnbtoTepa. Ecnn ycTponcTeso coctomT
13 Heckonbknx moaynen QMS10, pexum paboTbl (NMOTOKOBbLINA UM ACUHXPOHHbLIN) MOXET ObITb 3aaaH
ONS KKO0ro Moayns MHAMBUAYyanbHO.

5. CuHxpoHusaums paboTsbl.

Bce moaynu, Bxosduime B cOCTaB YCTPONCTBA, TaKTUPYIOTCS OT €QUHOro reHepatopa, KOTopbIi
HaxoauTcsa Ha uHTepdgencHon nnarte. MNoatoMmy B npouecce paboTbl BCe MOAYNN YCTPOMCTBA YETKO
CYHXPOHU3NPOBaHbI Mexay cobon.

Tem He MeHee, uHoraa ObiBaeT HEOOGXOAMMO He TOMbKO CUMHXPOHU3MpPOBaTb paboTy Bcex
Moayfnen ycTpoucTBa Mexay cobor, HO M TOYHO NpuMBA3aTb NO BpeMeHM paboTy YCTpoOWCTBa K
KakoMy-rimbo BHELUHEMY COObITUIO.

Mo ymonyaHuio YyCTPOMCTBO HAuMHaET CeaHC nepefayn AaHHbIX nocre nonyyYeHns KomaHabl
«CTtapT» ¢ KoMnbloTEpPA. ATa KOMaHOa MOXET BbIMOMHATLCS HECKONBbKO MUMNNUCEKYHA. TOYHOEe BpeMs
ucrnonHeHuss komaHabl nog OC Windows (kotopas He saBndetca OC peanbHOro BpeMeHW)
npegyragatb 3apaHee HEBO3MOXHO. [Onsi cnyyaes, Korga HeobxoouMMoO TOYHO MpuBSA3aTb CTapT
ceaHca nepefayn AaHHbIX K KakOMy-nMbo BHELUHEMY COObITUIO, NPeayCMOTPEH PEeXMM BHELLHEN
CVMHXpPOHU3auun ctpaTta. B aTom pexrnme onsa 3anycka ceaHca nepegayv AaHHbIX MOCMe BbINOMIHEHUS
nporpammMmon kKomaHabl «CTapT» HeobxoaMmo nogatb oOTpuuaTeNbHbIA  LMEPOBON  MMMYIIbC
(nornyeckmne «1» - «0» - «1») Ha koHTakT “SYN” ycTponcTtea. [epegaya gaHHbIX 3anycTUTCS cpasy
nocrne otpuuatenbHoro d¢poHta («1» - «0»). [OnuTtenbHOCTb uMnynbca (T.e. ONUTENbHOCTb
norndeckoro «0») 0.6. He mMeHee 50 Hc. JluHua “SYN” noaTsiHyTa K NUTaHUIO BHYTPU YCTPOWCTBA,
NMo3TOMY A5 FeHEpPaLMN HY>KHOIO UMIMyINbCa OOCTAaTOYHO NPOCTO 3aMKHYTb NHMIO “SYN” Ha 3emnto.

MepekntoyeHne Mexay pexmMmammy CUHXPOHMU3aLMK OCYyLLECTBNSIETCS NPOrpaMMHo.
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6. [NogknioyeHne ycTponcTaa.

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 3NEKTPUYECTBO — Hanpumep, MPUKOCHYTbCA K
3a3eMIIeHHOMY KOprycy KOMMboTepa Unu HageTb 3a3emnsaiowmi bpacner.

lMocne BCKpbITUA yNakoBKM YCTpoWcTBa Heobxoammo ybeamTbCA B OTCYTCTBUM BUOUMbIX
MEXaHWYEeCKMX MOBPEXAEHUA, a Takke ybeauMTbCss B HannuMM BCeX NpPeamMeToB, BXOASLWMX B
KOMMNMEKT MOCTaBkM YycTponctBa. B cnyyae o6GHapyxeHMs NOBPEXOEHUN UMM HEMnoSTHOM
KoMniekTauum HeobXxoaumMo CpOYHO CBS3aTbCs ¢ (OMPMON-NPOAaBLIOM YCTPOMUCTBA.

He Bkniovante yCTpOIZCTBO, nMmewliee sngnmbie mexaHn4eckmne I'IOBpG)K,D,eHVIFI!

6.2. YcTaHoBKa nporpamMmMHoro obecneveHus

Mbl pekoMeHOyem YCTaHOBWTbL [paniBepbl YCTPOWCTBA M NporpaMMHoe obecnedeHue Ha
KOMMNbIOTEP 3apaHee, neped NOAKMIoYEHMEM K KOMMbIOTEPY camoro ycTponctesa QMBox.

Ona atoro BctaBbTe B CD-npuBOA KOMMbIOTEPA OUCK, BXOOALWMA B KOMMMEKT MOCTaBKU
ycTporictea QMBox, u 3anyctute setup.exe. [lporpamma-uHCTannNaTop cama YCTaHOBWUT Ha
KOMMbIOTEP OpanBepbl YCTPOMCTB, NPOrpaMMHoOe obecnevyeHne n BClo HEOOXOANMYHO AOKYMEHTALMIO.
[Mocne aToro MOXXHO NOAKIYaTh K KOMMbOTEPY camo ycTponctso QMBOX.
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6.3. [MopsaoK NOOKITHOYEHUSA U OTKITHOYEHNA YCTPOUCTBA.

Ha pucyHke npegctasneH Bug 3agHen naHenu yctporncrtea cepun QMBox:

Ceetogmopn LINK

[ )

8 ©

A A

\C _/

Pastem USB Pasbem nutaHus

Pasbem USB — tun b. CtaHgapTHbIN pa3bemM Ana NOAKIYEHUS YCTPOMUCTBA K KOMMbOTEPY MO
wuHe USB kabenem tuna A-b.

Ceetoamop LINK — 3aropaetcs npu nogkniodeHnn ycTporcTea K wuHe USB n curHanusmnpyet o
ToM, YTo USB-NopT KOMNbloTEpa NpaBUITbHO pacno3Har yCTPONCTBO.

Pazbem nutaHma — npegHasHavyeH And nogadn nnutaHnMAa OT BHELWHEro UCTOYHWMKa nuTtaHugd,
BXogdLlero B KOMMEKT NOCTaBKA yCTpOVICTBa.

Mopsimok noaknoyeHus Bcex ycTponcTs cepumn QMBoOX TakoB:

1. MoaxnoumMTe UCTOYHUK MUTAHUSA, BXOOSALWLMA B KOMIMMEKT NOCTaBKN YCTPOMCTBA, K Paszbemy
nUTaHNs yCTPOWCTBA.

MoaKno4YMTE NCTOYHMK NMUTAHNA K CETU nepemMeHHOro Toka.

Mogkniounte Pasbem USB yctponctea QMBox k USB-nopTy komnbioTepa C NOMOLLbIO
3KpaHupoBaHHoro kabens USB, Bxoasiwero B KOMMAEKT MOCTaBku ycTponcTea. [ormkeH
3aropeTtbcsa CBetoauon LINK. Ecnvn npeaBaputenbHO Ha KOMMbIOTEP ObINO YCTaHOBNEHO
nporpammHoe obecneyeHne QMBoX, onepauuoHHas cuctema AOSMKHA aBTOMaTUYeCKu
onosHaTb ycTponcteo. B [ucnetyepe yctponcte (Device Manager) gomkHO MOsIBUTbCSA
ycTporcTeo B rpynne R-Technology Devices, Hanpumep:

> 73 Ports (COM & LPT)

D Processors

Alg_-'ll' R-Technology Devices

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

.---_'l-' Systermn devices

p - ¥ Universal Serial Bus controllers

QMBox10 User manual Rev. 2.2. 11 of 20



Ecnu gparviBepbl ycTporcTBa He Gbinv NnpeaBapuTeNbHO YCTAaHOBMEHbI HA KOMMbIOTED,
unu npomsowen cbo NpuM KX YCTAaHOBKE, MX MOXHO YCTAaHOBWUTb BPYYHYI, CM.
MNpunoyxeHue A.

4, MNoaknounTe NCTOYHMKM CUTHanNoB K yCTpOIZCTBy — cM. n. [NoaknoyeHne K OObEKTY.

Mopsigok oTkrtoueHus yecrporictea QMBoOX TakoB:
OT1coegnHUTE 00BEKT (MCTOYHMKN CUrHarNoB) OT YCTPOWCTBA.
OTKNIOYMTE YCTPONCTBO OT KOMMbIOTEPA.

OTcoeanHUTE NCTOYHUK NUTaHUS OT CETU nepemMeHHOoro Toka.

e n -

OTtcoeanHute ot yCTpOVICTBa NCTOYHUK NMUTaHNA.
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6.4. MoakntoyeHne K 06bekTy.

BHumaHue!!! [NpaBunbHOE NOAOKMIOYEHNE MWCTOYHUKOB aHanoroBoro curHana — Haunbonee
BaXXHOE yCroBuMe KOPPEKTHOM paboThbl yCTponcTBa cbopa AaHHbIX, KOTOPOe no3BoniseT nsbexaTb
MHOXeCTBa Npobnem npu akcnnyataumm ycTponcTBa.

Ha cnepytowem pucyHKke npeacraBneH Bug nepegHen naHenu yctporctea (mogens QMBox10-
32, coctosiwan us asyx mogynen QMS10):

(r )

‘v/” w

Pasbembl Moaynen

Kaxabin mogynb, Bxoaswumi B ycTponctBo QMBox10, vmeeT cBOM COOGCTBEHHbI BXOLHOW
pa3beMm O715 MOAKMYEHNS CUTHANOB:
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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 +12B (aHanoroeoe nutaHue) 20 SYN — BX0oA BHELLHEN CUHXPOHM3aLIMN?
2 Bbixoa -12B (aHanorosoe nutaHue) 21 AGND32 — aHanoroBas 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 BXxofa X8
12 Bxoa Y8 31 BXxog X7
13 Bxoa Y7 32 BXxopa 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 Bxon Y1

Mpn NoaKNtOYEHNN NCTOYHUKOB aHANoOroBoro curHana Heob6xoaumo npuaepXKmMBaTbCa crneayowmnx
pekoMeHaauni:

1. Mpn onddepeHUMansHOM NOAKIIOYEHUN U3MEPAETCAS MMEHHO Pas3HOCTb HanpsiKeHUn
MeXay MHBEPTUPYIOLWUM U HEMHBEPTUPYIOLLMM BXOA4aMU KaHana, T.e. auddepeHunansHoe
HanpsbkeHne. Tem He MeHee, HEOOGXOAMMO MOMHWUTb, YTO HaNpPsXXeHUe OTHOCUTENILHO
aHanoroBow 3emMnu mMoayns Ha o6oux Bxoaax (CMH(pasHOe HanpsikeHUe) He JOSMKHO
npeBbIlWaTbh A0NYCTUMOro AMana3oHa BXOAHOro curHana.

2. MNpaBunbHOe nogknveHne curHana K angdepeHumansHoOMy Bxogy — 9TO Bcerga
TpexnpoBoaHoe coeauHeHue. HeobxoaMmo pasgenatb CcurHanbHble  NPOBOAA,
NOAKIMIOYEHHbIE K BbICOKOMMMNEOAHCHOMY BXO4y, M OOLWWMA NpoBOA 3a3emMmneHus. Takum
obpasomMm, MuCKn4yaeTcs npoTekaHue 60MblIOro TOKa MO CUrHamnbHbIM  MpoBOAAM,
CHUXatoLLee TOYHOCTb U3MEPEHUIA.

3. MpM NOOKNIOYEHNN HECKONBbKUX MCTOYHWKOB CUrHana K MOAYS0 >KenaTenbHo, YTobbl MX
obwme NpoBoda coeauHsNNCb TONMbKO B OA4HOM Tovke — Ha koHTakte AGND BxogHoro
pasbema Moayns. OTO UCKNIOYMT oOpasoBaHMe «3eMMsHbIX MeTenNb», SBMAILWMXCA
WCTOYHMKOM AOMOSNHUTENbHBIX MOMEX.

4. Heucnonb3yemblie BxoAbl Heob6XOAMMO 3a3emMnuMTb — T.€. NPOCTO COeAUHUTb C
koHTaktoM AGND aHanoroeoro pasbema Moaynsi.

2 CM. CUHXpOHUM3aums. Honyctumoe HanpshkeHue Ha Bxoge SYN —0... 5,5 B oTHocutenbHo 3emnu mogyns
(koHTakTel AGND).
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Ha cnegytowiem pucyHke npveegeHbl NpuMepbl KOPPEKTHOro anddepeHumnanbHoOro NoAKMoYeHns
ogHodasHbIX U AByxdasHbiX (anddepeHumnanbHbiX) NCTOYHUKOB curHana. ObpaTtnte BHUMaHME, YTo

noaknioyeHne k anddepeHumanbHOMy BXxody Aaxe OAHOMAa3sHbiX WCTOYHWMKOB CUrHama [OOMKHO
OCYLLEeCTBNSATbLCS Tpemsi nposogamu!

MoakntoueHne MNoakntoyeHne
OAHOMa3HbIX NCTOYHNKOB andpepeHumanbHbIX
curHana MCTOYHUKOB curHana
X1 X1
Y1 Y1
Xn Xn
Yn Yn
AGND32 AGND32
AGND AGND

OuddepeHumanbHoe noakno4YeHNne CMrHanoB

,Elmd)cbepeHumaanoe noaKknw4yeHne UCTOYHUKa CUrHana CHuXaetT ypOBEHb CI/IHd)a3HbIX nomex.
Mommmo aToro, umd)q)epeHumaanble BXOAbl MO3BOJIAKOT NOAKMK4YaTb WUCTOYHUKM CUTHala TakKuMm
o6pasoM, YTOObI TOKM CUrHArbHbLIX LieNen He npoTteKkann 4yepes3 oanH obLwmn npoBoa, 4YTO NoBbILLAET
TOYHOCTb I/I3MepeHVIIZ.

,D,J'IFI YOBOEHNA YUCIla BXOAHbLIX KaHarioB MUCMNOJb3yeTCA Henmd)d)epeHumaanoe noakn4yeHne,

T.H. pe€Xunm C 06u_|,e17| 3emMmnen, B KOTOPOM UCTOYHUKN CUTHASTa OOJTKHbI NOAKMHOYaTbCA K yCTpOI7ICTBy no
cxeme, I'IpI/IBe,EI,eHHOI7I HWXe:

MoaknioveHne NCTOYHUKOB CUrHana
B 32X KaHanbHOM pexume

X1
Y1

Xn
Yn

AGND32
AGND

MoaknioyeHne CUrHaNnoB B peXxXnMe «c ooLen seMnen»
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7. MNporpammHoe obecneyeHune.

MporpammHoe obecneveHmne yctponcts cepum QMBox10 cocTouT 13 cnegyowmx KOMNOHEHTOB:
- MporpammHbIn nakeT QMLab
- MporpammHoe obecneveHne ansa caMocToATeNbHOro nporpammupoBaHund (naket SDK)

7.1. MporpammHbIi nakeT QMLab.

L] 000 15000 00000 1008000 e
» BT Frecpmecy ]
kv — o I . A o) I - S ..

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

MporpammHbin naket QMLab aBnaetca yHuBepcanbHbIM NPOrpaMMHbIM UHCTPYMEHTOM AN
paboTbl ¢ yctponctBamn cepum QMBox. OH no3BonsieT pewunTb GONbLUMHCTBO TMMOBbLIX 3aaad,
BO3HMKaKOLLMX NPU aBTOMaTM3aLNN U3MEPEHWU.

MakeT QMLab nossonsieT npuctynutb K paboTte cpasy e nocne NoAaKnyYeHns YyCTponcTea, 6e3
y4yacTusi MporpamMMCcTOB M METPOSIOroB Nonyyuntb, obpaboTaTtb, BU3yanmuanpoBaTb U COXPaHUTL YxXe
OoTKannbpoBaHHble OaHHble, NpMBeAeHHbIe K TpebyeMbiM eanHMLaM N3MEPEHUs.

B coctae naketa QMLab Bxoa4r:
e perucrtpatop-camonucel,;
e ocuunnorpad;
e ChneKkTpoaHanusaTop;
e 6GnOK NepBMYHON O0OPABOTKN AaHHbIX.

MepBnyHaa o6paboTka p[AaHHbIX MOXET BKMYaTb B cebsa  kanubpoBKy, ycpegHeHwue,
BblYMCINEHNE CKOPOCTU M3MEHEHUSI CUrHana u T.4.

CoxpaHeHue anga nocnegytowen obpaboTkm BeAeTcs B CTaHOAPTHLIX TEKCTOBbIX M GUHAPHbIX
dopmaTtax, npurogHbIX Ans BBoAa B 0OLLENPUHATBLIE N CneumnannaMpoBaHHble nporpaMmmMbl 06paboTku
naHHbIx (Excel, MathLAB, Cool Edit pro n gp.)

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.
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7.2. MO ong caMmocToATEeSNIbHOro NPOrpamMMnpoBaHNS.

MoMUMO 3aKOHYEHHOro nporpammHoro naketa QMLab B komnnekT noctaeku yctponcts QMBox
BkntovyeH nakeT SDK - ato MO wn pokymeHTauusd, npefHasHavyeHHble And MNonb3oBaTenen,
cobupatolmxcs cosgaBatb CBOM COBCTBEHHbIE MPUNOXeHUsa ansa paboTbl ¢ ycTponctBom. 10 10O
cocTouT u3 budnmnotek gyHkumin (API) n npymepos NporpaMmmMmpoBaHus.

Monb3oBaTenb MMeeT BO3MOXHOCTb CO3[4aBaTb MOMHOUEHHbIE MPUMNOXKEHUS, Onepupyst TOSbKO
HebonbLMM KONUYECTBOM BUBNNOTEYHBIX (OYHKUMIA. Mpn aTOM BUBNMOTEYHbIE (PYHKLMM HanucaHbl
Taknm obpa3om, 4YTO NO3BONAT paboTaTb C YCTPONCTBOM AaXe HEUCKYLLEHHOMY MpOrpamMMuUCTy, He
BnagetoLemMy TOHKOCTAMU MHOFOMOTOYHOIO Y 06 bEKTHO-OPUEHTUPOBAHHOIO NMPOrPaMMUPOBaHUS.

Mogpo6Ho O ana caMoCTOSATENBHOrO MPOrpamMMMpPOBaHUA OnNMcaHo B AokyMeHTe «QMBox
Programming Guide», KOTOpbIi MOXHO HanTK Ha cante www.R-Technology.ru 1 Ha nocTaBNAEMOM
BMmecTe ¢ ycTtponcteom CD.
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[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

aparBepa B [lucneTtdyepe YCTPOMCTB LOSMKHO MNOSBUTLCS 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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