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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.

YctpowncTtea cepum QMBox10 BHeceHbl B T0CyaapCTBEHHbIN peecTp CPpeacTB U3MEPEHNIA.

MpenmywecTBa

e MwuHMManNbHOE COOTHOLLEHNE «CTOMMOCTL/KONTIMYECTBO KaHaNoB» NpPnN OTITINYHbIX
METPOJIOrM4YECKNX CBOWCTBAX;

e Hanunume pexuma «c o6LLen 3emnei» No3BonsieT YABOUTb YUCIO U3MEPUTENbHBIX KaHAmNoB
yCTPOWCTBa ANs NPUMEHEHMI, He TpebytoLmx anddepeHumanbHOro NoAKMYEHNs
NCTOYHWUKOB CUrHana;

e B03MOXHOCTb OAHOBpPEMEHHOro cbopa, 06paboTku, BU3yanmsaumm n CoxpaHeHust 4aHHbIX 6e3
pa3pbIBOB B TEYEHNE HEOrPAHUYEHHOTO BPEMEHMU;

e Bxopasiwee B KOMNNEKT NOCTaBKM NporpaMmMHoe obecneyeHne ans KoMnbioTepa
(noppepxuBatotca OC Windows XP 1 HoBee) No3BONSET:
"  NpUCTYNUTb K paboTe C YCTPOMCTBOM Cpady nocre noakmnoyeHuns, 6es
npegsapuTenbHbIX rpagyvpoBKu U NporpaMmMmUpoBaHus;
= obpabartbiBaTb, BU3yanu3npoBaTb U COXpPaHATb AaHHbIE Ha XXECTKUA OUCK
KOMMblOTEPA B peanbHOM BPEMEHMN.
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2. TexHu4yecKkne xapakTepucTuKu.

Mopenb QMBox10-16 | QMBox10-32 | QMBox10-48 | QMBox10-80 QMBox10-128
KonuyecTtBo BxogoB 16/32 32/64 48/96 oT 64/128 po oT 96/192 po
(andpd / ¢ obL. 3emn.) 80/160 128/256
KoHcTpykTrBHOE 7 4 - ) -
NCMOMHeHne & / y

Fabaputbl, MM 140x190x40 140x190x60 140x190x80 180x260x160 260x260x160

Ll,manaspol BXOOHOro
curHana

+10 B, £2.5 B, £0.625 B, £0.156 B, nepeknto4atoTcsi nporpaMmmHO

MakcumanbHas oblas
CKOPOCTb OLUMPOBKY
AaHHbIX, Meracamnnos
/ cex

0.4

0.8

1.2

2.0

o1 2.4 no 3.2

MakcumanbHas YacTtoTa
ANCKpeTn3auunun, Ha
KaHan

400 kly

PaspsigHocTb ALM

14 out

Paspelatoias
CNOCOBHOCTL

0.7 MB (Tun, anga guanasoHa +2.5 B)

Mpeaensl gonyckaemomn
npuBeaAEHHON K
OnanasoHy namepeHumn
NOrpeLLHoOCTH
M3MepeHU HaNps>KeHns
NOCTOSAHHOIO TOKa

- B gnanasoHe +10 B

- B AnanasoHe 2,5 B

- B AMana3oHe 10,625 B
- B AManasoHe 0,156 B

0,02 %
10,04 %
+0,1 %
0,5 %

NopaBneHune
CUHa3HOM NOMEXM
(Ansa BxogHoOro curHana
5B, 10 kl'y)

-75 pb (Tvn.)

lNopaeneHue
MeXKaHarbHOro
NPOXOXXAEHNSA

(npwn yactoTe
nepekniYeHnsa KaHanoB
100 kl'u, aons
ananasoHoB +10B,
+2.5B, +0.625B)

-83 ab (Tun)

3awmTa BXo4oB OT
nepeHanpsiKeHus:
- NocTosiHHOE
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HanpsbkeHne (10 +15B

CeKyHA)

- UImnynec (1 mc) +50 B

UHTepdelic USB 2.0

lNutanne 100-240 B nepemeH.; unn 24 B nocTosH.

Ycnosug akcnnyatauum oT +5°C go +55°C npu oTHOCUTENBbHOWM BriaxHOCcTu oT 5% ao 90%

Ha pucyHkax Hwke npenctaBneHbl TUNWYHbIE XapakTepucTuku kaHana ALl ycTtpowncteBa
QMBox10: HenuvHenHble WCKaxeHusa, Wym B nonoce ‘2 fayn, a TaKke rpaduk 3aBUCUMOCTU
MeXXKaHanbHOro NPOXOXAEHNSA OT YacTOThl NEPEKIIYEHNS KaHaroB.

: i . 1 f ¥ " I 1L'
HenuHenHble nckaxxeHus. Curdan — cuHyc 10 kl'y amnnutypon 3B.
YacTtoTa pabotbl ALM - 400 kM.

_|.l'i;|iil.'}il_;“i-| Wi o b1 Ia 11, Jliﬁ
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3. ApxuTtekTtypa.

OcHoBa ycTponctB cepun QMBox10 -

16-kaHanbHble Mogynu AL QMS10,

KOoTopble

yCTaHaBNMBalOTCS B €AWHbIA Kopryc. B 3aBMCMMOCTM OT KONMYECTBA YCTAHOBMNEHHbIX MOAYIewn,
yctporictBo QMBox10 moxeT ObiTb BbiMonHeHO B 1-, 2-, 3-, 5- n 8-mogynbHOM BapuaHTe, TakuMm
00pa3om, pasHble MOOEeNM YCTPOMCTBA pasnmMyatoTCsl KONMYECTBOM BXOOHbIX KAHAMOB:

=
=

/

Ha3BaHue mopenu QMBox10-16 QMBox10-32 QMBox10-48 QMBox10-80 QMBox10-128
KonuuectBo

YCTaHOBIEHHbIX 1 2 3 OT4p05 oTr 6 no 8
moaynen QMS10

KonuuecTtBO KaHanoB 16/32 32/64 48/96 oT 64/128 go o1 96/192 no
ancd/ c obwy. 3emn. 80/160 128/256
Fa6aputbl, Mm 140x190x40 140x190x60 140x190x80 180x260x160 260x260x160

Ha npumepe asyxmoaynsHon mogenvm QMBox10-32 nokazaHo yCTPOMCTBO annapartypbl:

a

B — TO e yCTpOMCTBO CO CHATOM KPbILLKOMW:

A — ycTponcTBo B cbope;

1 — ocHOBaHue Kopnyca

2, 3 — mogynu AUIM QMS10 — 2 wr.

4 — nHTepdericHag nnarta. YnpaenseT paboTon Moaynen 1 oCyLEeCcTBNSIET CBA3b C
KomnbtoTepom no wuHe USB

5 —CoeguHutenbHas nnata. ObecneymBaeT SfIEKTPUYECKOE COEANHEHNE MOAYIEN U
MHTepdencHom nnaThl.

BHyTpn kopnyca mogynun QMS10 BcTaBnsawTCcA B CNOTbl COEOMHUTENbHOW NnaTthbl, KOTOpas
ob6beanHseT Moaynu B e4MHOe YCTPONCTBO 1 obecneynBaeT anekTpuyeckoe coeanHeHne Moaynemn c
nHTepdencHon nnaton USB. WHTepdelicHas nnaTta ynpaenset padboTon MOAyren u ocyLecTBnsieT
CBS3b YCTPOWCTBA C KOMMNbOTEPOM Mo wmnHe USB.

¢

QMBox10 User manual

ModynbHasi macwmabupyemass apxumekmypa cepuu QMBox mno3eosissiem 06beO0uHsmb 8 O0OHO
ycmpoticmeo Modynu pasHbix murnos (ALT, LIAT, duckpemHozo geoda-ebigoda), rpuvyem 8 riobbix
kombuHayusix. [loOpobHO makue KOMOUHUPOBaHHbIE ycmpolcmea onucaHbl Ha cmpaHuye
http://www.r-technology.ru/products/automation/gmbox/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 obecneyenune (10O) 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 06LiasA 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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CUYMTbIBAHWS OaHHbIX C aHarloroBbIX BXOA4OB NO KOMaHA4aM € KoMnbtoTepa. Ecnn ycTponcTeso coctomT
13 Heckonbknx moaynen QMS10, pexum paboTbl (MOTOKOBbLINA UM ACUHXPOHHbLIN) MOXET ObITb 3aaaH
ONS KKO0ro Moayns MHAMBUAYyanbHO.

5. CuHxpoHusaums paboTsbl.

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

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

Mo ymonyaHuio yCTPOMCTBO HAuMHaET CeaHC nepefayn AaHHbIX Mocre MnonyyYeHns KoMaHabl
«CTtapT» ¢ KoMnbloTEpPA. ATa KOMaHOa MOXET BbIMOMHATLCS HECKONBbKO MUMNNUCEKYHA. TOYHOEe BpeMs
ucrnonHeHuss komaHgabl nog OC Windows (kotopas He saBndetca OC peanbHOro BpeMeHW)
npegyragatb 3apaHee HEBO3MOXHO. [nsi cnyyaes, Korga HeobxoouMMO TOYHO MpuBSA3aTb CTapT
ceaHca nepefayn AaHHbIX K KakOMy-nMbo BHELUHEMY COObITUIO, NPeayCMOTPEH PEeXMM BHELLHEN
CVMHXpPOHU3auun ctpaTta. B aTom pexrme onsa 3anycka ceaHca nepegadv AaHHbIX MNOCMe BbINONIHEHUS
nporpammMmon kKomaHabl «CTapT» HeobxoaMmo nogatb oOTpuuaTeNnbHbIA  LMAPOBON  MMMYIbC
(nornyeckmne «1» - «0» - «1») Ha koHTakT “SYN” ycTponcTtea. [epegaya gaHHbLIX 3anycTUTCS cpasy
nocrne otpuuatenbHoro d¢poHta («1» - «0»). OnuTtenbHOCTb uMmnynbca (T.e. ONUTENbHOCTb
norndeckoro «0») 0.6. He mMeHee 50 Hc. JluHua “SYN” noaTsiHyTa K NUTaHUIO BHYTPU YCTPOWCTBA,
No3TOMY A5 FEeHEpPALMM HY>KHOIO UMIMyINbCa OOCTATOYHO 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 KOMMbloTepa Unu HageTb 3a3emnsaowmi bpacner.

lMocne BCKpbITUA yNakoBKM YCTpowWcTBa Heobxoammo ybeamTbCA B OTCYTCTBUM BUOUMbIX
MEXaHWYeCKMX MOBPEXAEHUA, a Takke ybeauTbCs B HannuMM BCeX NpPeamMeToB, BXOASLWMX B
KOMNEKT MOCTaBkM YycTponctBa. B cnyyae o6GHapyxeHMs MNOBPEXOEHUM UMM HEMNoJSTHOM
KoMniekTauum HeobXxoaumMo CpOYHO CBS3aTbCs ¢ (OMPMON-NPOAaBLIOM YCTPOMUCTBA.

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

Ons nutaHns yctponcts QMBoOX ncnonb3ynte Tonbko 6M0K NUTaHWSA, BXOOALLMNA B
KOMMMEKT NnocTaBkn ycTponcTaal!

6.2. YcTaHoBKa nporpaMmmMHoro obecnevyeHus

Mbl pekoMeHOyem YCTaHOBWUTb [pawBepbl YCTPOWCTBA M NporpaMmHoe obecnedeHve Ha
KOMNbIOTEp 3apaHee, nepesd NoAKNIoYeHUEM K KOMMbIOTepy camoro yctponctesa QMBox.

Ona atoro BctaBbTe B CD-npuBofg komnbioTepa OMCK, BXOAALWMWA B KOMMMEKT MOCTaBKU
yctporctea QMBox, u 3anyctute setup.exe. [lporpamma-uHCTannATop camMa YCTaHOBUT Ha
KOMNblOTEP ApariBepbl YCTPOWCTB, NporpammHoe obecneyeHve 1 BClo HeO6X0AMMY OOKYMEHTaLUMIO.
Mocne 3Toro MOXHO NoAknyaTh K KOMMNboTepy camo yctporctso 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. MoaKkntoYmMTEe NCTOYHMKU CUTHArOB K YCTPONCTBY — CM. N. [ogkntyeHne K OO bEKTY.

2. MoaxnoumMTe UCTOYHUK MUTAHUSA, BXOOSALLMA B KOMIMMEKT NOCTaBKN YCTPOMCTBA, K Paszbemy
nUTaHNs yCTPONCTBA.

[MoaKno4YMTE NCTOYHMK NUTAHNA K CETHU nepemMeHHOro Toka.

Mogkniounte Pasbem USB ycTtponctea QMBox k USB-nopTy komnbioTepa C NOMOLLbIO
3KpaHupoBaHHoro kabens USB, Bxoasiero B KOMMMAEKT MOCTaBkW ycTponcTtea. [ormkeH
3aropeTtbcsa CBetoauon LINK. Ecnvn npeaBaputenbHO Ha KOMMbIOTEP ObINO YCTaHOBNEHO
nporpammHoe obecneyeHne QMBoX, onepauuoHHas cucTtema [AOMMKHA aBTOMaTUYeCKu
onosHaTb ycTponcteo. B [ucnetyepe yctponcte (Device Manager) gomkHO MOsIBUTbCSA
ycTporcTeo 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 gparviBepbl ycTporcTBa He Gbinv NnpeaBapuTeNbHO YCTAaHOBMEHbI HA KOMMbIOTED,
unu npomsowen cbo NpuM KX YCTAaHOBKE, MX MOXHO YCTAaHOBWUTb BPYYHYI, CM.
MNpunoyxeHue A.

Mopsipok oTkrtoueHus ycrporictea QMBoOX TakoB:
OT1coegnHUTE 00BEKT (MCTOYHMKN CUTHarNoB) OT YCTPOWCTBA.
OTKNIOYMTE YCTPONCTBO OT KOMMbIOTEPA.

OTcoeanHUTE NCTOYHUK NUTaHUS OT CETU nepemMeHHOoro Toka.

e

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

BHumaHue!!! [NpaBunbHOE NOAOKMIOYEHNE MWCTOYHUKOB aHanoroBoro curHana — Haunbonee
BaXXHOE yCrioBMe KOPPEKTHOM paboThbl yCTponcTBa cbopa AaHHbIX, KOTOPOe Nno3BonseT nsbexarb
MHOXeCTBa Npobnem npu akcnnyataumm ycTpomcTBaa.

Ha cnepytowem pucyHke 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

Heobxoammo yunTbiBaTh, 4TO aHanoroasi 3emnsa AGND coeanHeHa BHYTpUM YCTpOWCTBa
C undposor 3emnén pasbéma USB, a Bbixof -12B coeanHEH ¢ « MMHYCOM» pasbéma
nuTaHus. NoaToMy Henb3s COeANHATL KMUHYC» pasdbema NuTaHusa u semno USB.

Mpy NogknNio4YeHNN NCTOUYHNKOB aHaNoroBoro cUrHana HeobxoanmMo NpUAEpPXNBaATLCS CreayoLNX
pekoMeHOaunin:

1. Mpn puddepeHunansHOM MNOAKMAYEHNUN UN3MEPSAETCA WMMEHHO pPa3HOCTb HanpshKeHUi
MeXay MHBEPTUPYIOLWUM U HEMHBEPTUPYIOLLMM BXOA4aMu KaHana, T.e. auddepeHumnansHoe
HanpsbkeHne. TeM He MeHee, HeODXOAMMO MOMHWUTb, YTO HamnpsiKeHMe OTHOCUTENbHO
aHanoroBow 3emMnu mMoayns Ha o6oux Bxoaax (CMHcpazHOe HanpsikeHUe) He JOSMKHO
npeBbIWaTb AOMNYCTUMOro AMana3oHa BXOAHOro curHana.

2. MpaBunbHOe noaknyeHne curHana Kk aguddepeHumMansHOMy BXo4y — 93TO Bcerga
TpexnpoBoAHoe coeauHeHue. HeobxoaMmo pasgenatb CcurHanbHble  NPOBOAA,
NOAKIMIOYEHHbIE K BbICOKOMMMNEOAHCHOMY BXOA4y, M OOLWWMA NpoBOA 3a3emMmneHus. Takum
obpasomMm, MuCKn4YaeTcs npoTekaHue 60mMblIOro TOKa MO CUrHamnbHbIM  MpOoBOAAM,
CHUXaroLLee TOYHOCTb U3MEPEHUIA.

3. Mpy NOOKNHOYEHUN HECKONbKMX MCTOMHWKOB CUrHamna Kk MOAYmo KenaTenbHo, YTobbl KX
obwme NpoBoda coeauHSNNCb TONMbKO B OA4HOM Tovke — Ha koHTakte AGND BxogHoro

2 CM. CUHXpOHUM3aums. Honyctumoe HanpshkeHue Ha Bxoge SYN —0... 5,5 B oTHocutenbHo 3emnu mogyns
(koHTakTel AGND).
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pasbema MoOyIA. 3OTO UCKNIOYNT o6pasoBaHme «3eMIAHbIX NeTeNnb», ABNALWNXCA
MCTOYHMKOM OOMNOJTHUTESIbHbIX NOMeEX.

4. Heucnonb3syemble BxoAgbl HeoOXoguMMoO 3a3emMnunTb — T.€. MPOCTO COEOUHUTb C
koHTakToM AGND aHanorosoro pasbema Moayns.

Ha cnepytowem pucyHke npuBeaeHbl NPUMepPbl KOPPEKTHOTO AnddhepeHLManbHOro NOAKMYEHUS
ogHodasHbIX U AByxdasHbix (anddepeHumanbHbiX) NCTOYHUKOB curHana. ObpaTtnte BHUMaHWE, 4To

noaknoveHne K AudpdepeHumanbHoMy Bxody Aaxe OAHOMAa3sHbIX WUCTOYHUKOB CUrHana [AOSMKHO
OCYLLEeCTBIATbLCS Tpemsi nposogamu!

MNoakntoyeHne MNoagkntoyeHne
OAHOMAa3HbIX NCTOYHUKOB OnddepeHUmnanbHbIX
curHana WCTOYHMKOB cuUrHana
X1 X1
Y1 Y1
Xn Xn
Yn Yn
AGND32 AGND32
AGND AGND

OuddepeHumanbHoe noakno4YeHNne CMrHanoB

,Elmd)cbepeHumaanoe noAKnw4YeHne UCTOYHUKa CurHana CHuXaet ypOBEHb CVIH(ba3HbIX nomex.
Momumo 3Toro, [J,VIqu)epeHLI,I/IaJ'IbeIe BXOAbl MO3BOJIAKOT NOAKMKOYaTb UCTOYHUKM CUTHalla TakKuM
o6pa30M, YTOObI TOKW CUTHAIbHbIX uenen He npoTtekanun 4yepel3 oguH O6U.I,I/Il7l npoBoa, 4YTO NoBbILLAET
TOYHOCTb MsmepeHvuZ.

,D,J'IFI YOABOEHNA YUCIla BXOAHbLIX KaHarioB UCMNOJb3yeTCA He,u,md)d)epeHumaanoe nogknr4eHne,

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

MoakrntoyeHe NCTOYHUKOB CUrHana
B 32X KaHaNbHOM pexume

X1
Y1

Xn
Yn

AGND32
AGND

MoAaknioyeHne CUrHanoB B peXuMe «C obLyein 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 MPOrPaMMUPOBaHUS.

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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