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1. O6bwume cBeneHus.

YcTtponictBa cepun QMBox17 npeactaBndaoT cobor MHorokaHanbHble 18-6utHble AL,
nogknoyaemble K Komnblotepy no wuHe USB 2.0. B 3aBUCMMOCTM OT Mogenu oHM MoryT MMeTb oT 16
0o 128 gudpdepeHumanbHbix 0ydepnsnpoBaHHbIX aHarnoroBbiX BXOA0B.

Yctponctea cepun QMBOx17 MOryT MCNonb30BaTbCA Kak MHOrOKaHanbHble ocuunnorpadel,
CNeKkTpoaHanuM3aTopbl, a TaK e TMONIHOLUEHHbIE 3NEeKTPOHHbIE CaMOMUCLbI-perncTpaTtopbl C
BO3MOXXHOCTbIO COXPaHEHUS JaHHbIX Ha XeCTKOM AUCKe KOMMNbioTepa 6e3 paspbiBOB U OrpaHUYeHUN
Nno BPEMEHMU 3anucu.

Yctpoinctea cepum QMBox17 BHeceHbl B TOCyaapCTBEHHbIN peecTp CPpeacTB U3MEPEHNIA.

MpenmywecTBa
o (CBepxHM3Kasa NOrpeLHOCTb U3MEPEHUI;
e [lpeunsnoHHble 18-6uTHbIE n3MepeHns Ha Yactote go 1 My Ha kaHan;
e OTcyTCTBME MEXKAHAINBHOIO NPOXOXAEHUSI HE3AaBUCKMMO OT 4YacToTbl NpeobpasoBaHus;

e CxeMoTexHu4eckoe UCMoSIHeHe BXOOHbIX KackagoB obecrneynBaer:
*  BbICOKOTOYHbIE N3MEPEHMSA HE3ABMCUMO OT BbIXOAHOIO CONPOTUBMNEHUS UCTOYHUKOB
CUTHanoB.;
*  BO3MOXHOCTb M3MEPEHNS BbICOKOBOSbTHbIX CUTHANOB HamnpsiMyto Yepes pe3ncTUBHbIE
AenuTenu;
*  BbICOKMWI BXOOHOW MMMNeAaHC BCex KaHanos npu niobom pexmnme paboThbl.

e Bo3mMOXHOCTb OAQHOBPEMEHHOro cbopa, 06paboTku, BU3yanmsaumm n CoXxpaHeHms gaHHblx 6e3
pa3pbIiBOB B TEYEHNE HEOTPAHUYEHHOIO BPEMEHM;

e Bxopgsuiee B KOMNIIEKT NOCTABKN NporpammMHoe obecnedeHue Ans KoMrnbloTepa
(noppepxuBatotca OC Windows XP 1 HoBee) No3BonseT:
"  NpUCTYNnUTb K paboTe C YCTPOMCTBOM Cpady nocre noaknoyeHuns, 6es
npegsapuTenbHbIX rpagyvpoBKu U NporpaMmMmUpoBaHus;
= obpabaTtbiBaTb, BU3yanM3mpoBaTb 1 COXPaHSTb AaHHbIE HA XECTKUIN OUCK KOMMbloTepa
B pearnibHOM BPEMEHM.
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2. TexHu4yecKkne xapakTepucTuKu.

Mopenb

QMBox17-16

QMBox17-32

QMBox17-48

QMBox17-80

QMBox17-128

Konn4yecTtBo BxoaoB

16

32

48

OT1 64 oT 80

o1 96 oo 128

Twn BxopoB

OudbdepeHunansHelie, bydhepunsnpoBaHHbie

KOHCprKTMBHOG
ncrnornHeHune

abaputbl, MM

140x190x40

140x190x60

140x190x80

180x260x160

260x260x160

,D,I/Ial'la3OHbI BXOA4HOro
CcurHana

110 B, £5 B nepekntoyatoTca nporpammMmHo

MakcumanbHas obLas
CKOPOCTb OLUMEPPOBKHM
OaHHbIX, Meracamnnos
/ cek

otr4p05

or6 008

MakcumanbHas
yacTtoTa
ANCKpeTusaumm, Ha
KaHan

1 My

PaspsigHocTb ALM

18 out

OdhdekTnBHaANA
pa3psagHocTb (ans
OunanasoHa =10 B)

15,6 6uT (TUN)

Mpeaensl gonyckaemom
npuBeaeHHON K
AnanasoHy namepeHun
NorpeLLIHoOCTH
namepeHun
HanpsxeHus
NOCTOSIHHOIO TOKa,

- B gnanasoHe +10 B

- B AnanasoHe oT 5B

+0,01 %
+0,015 %

MexkaHansHoe
npoxoxaeHwe (ans
cuHyca 1 kl'y makc.
amnn., YyacroTta
nepeknio4YeHns
kaHarnos 1 Ml'w)

oTCyTCTBYET

Paspewatoas
CMOCOBHOCTD,

- Ans gnanasoHa +5 B
- ona ananas3ona +10 B

0,15 mB
0,25 mB

CooTHoleHve
curHan/wym,
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- Ans AgnanasoHa +5 B
- ans gnanasoHa 10 B

-94.0 pb (Tvn)
-96,5 ob (Tvn)

CpenHekBagpaTu4Hoe
HanpsbkeHne wyma
(koadph. ycpeaH. 128)
- Ans AgnanasoHa +5 B
- ans gnanasoHa 10 B

0,02 mB (Tun)
0,03 mB (Tun)

CpeaHekBagpatmnyHoe
HanpshkeHune wyma 6e3
ycpeaHeHus

- ONda ananas3oHa +5 B
- ona ananasona +10 B

0,2 mB (Tun)
0,3 mB (tun)

BxoaHow Tok, ans
noboro pexma
paboTbl

0.1 HA (Tun)

BxoaoHas émkocTb, Ans
noboro pexma
paboTbl

25 n® (Tun)

NopaBneHue
CUHa3HOM Nomexm
(cunyc 1klMu)

-85 ob (Tun.)

[on. norpelHocTbL B
pab. TeMn. AnanasoHe
- ONda ananas3ona +5 B
- onga ananas3ona +10 B

0,0025%
0,0015%

3aluurta BxogoB OT
nepeHanpsiKeHns:
- NocTosiHHOE
HanpshkeHune

- Mmnynbe (1 mc)

+30 B

+125B

NHTepdenc

USB 2.0

MNutanue

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

Ycnosus 3Kcnnyatauunn

oT +10°C go +60°C npu oTHOCUTENBHOM BriaXXHOCTUN OoT 5% Ao 90%
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Ha pucyHke HMXe npeacTaBneH cnekTp cob6cTBeHHOro wyma yctpomnctea QMBox17.

Signal laveal [dB|

X= 16844 Hz

Y= 29948

1000
Frequency (Hz)

M3 pucyHka BuAHO, YTO COOCTBEHHbIN WyM KaHana AL poBHbIM, 6e3 cTaLuMOHapPHbLIX MomMex. JTO

nos3BonseT, Wucnosib3ysa HaKonneHue,

perncrtpupoBaTtb cnabble CcUrHanbl

HUXe Teopetun Yyeckomn

paspeluatowern cnocobHocTu ycTpoiucTtBa. Hanpumep, Huke npeAacTaBrneH CNeKTp MpU MNOAAHHOM
CuHycomganbHOM curHane yactoron 1kl'y n amnnutyaon Bcero 20 mkB, KOTOpPbIM YEeTKO fEeTEKTUPYETCA:

Signal level [dB|

X = H0002.5 Hz Y=-/00dB

1000
Frequency {Hz)

100000
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3. ApxuTtekTtypa.

OcHoBa ycTpounctB cepun QMBox17 -

16-kaHanbHble Mogynu AL QMS17,

KoTopble

yCTaHaBNMBalOTCS B €AWHbIA Kopryc. B 3aBMCMMOCTM OT KONMYECTBA YCTAHOBMNEHHbIX MOAYrewn,
yctpornctBo QMBox17 moxeT ObiTb BbiMonHeHO B 1-, 2-, 3-, 5- n 8-mogynbHOM BapuaHTe, TakuMm
00pa3om, pasHble MOOENV YCTPOMCTBA PasnmMyaloTCsl KONMYECTBOM BXOOHbIX KAHAMOB:

Ha3BaHue mopenu QMBox17-16 QMBox17-32 QMBox17-48 | QMBox17-80 | QMBox17-128
KonuuectBo

YyCTaHOBIEHHbIX 1 2 3 Ot4p05 OTr6 08
moayneun QMS17

KonuuyectBO KaHanos 16 32 48 or64 0080 | oT 96 oo 128
Fa6aputbl, MM 140x190x40 140x190x60 140x190x80 | 180x260x160 | 260x260x160

Ha npumepe asyxmogynsHon mogenvm QMBox17-32 nokazaHo yCTPOMCTBO annapartypbi:

A — ycTponcTBo B cbope;
1 — ocHOBaHue Kopnyca

2, 3 — mogynu AUIM QMS17 — 2 wr.
4 — nHTepdericHag nnarta. YnpaenseT paboTon Moaynen 1 oCyLEeCcTBNSIET CBA3b C
KomnbtoTepom no wuHe USB

B — TO e yCTpOMCTBO CO CHATOM KPbILLKOMW:

Ay

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

BHyTpn kopnyca mogynun QMS17 BcTaBnsawTCA 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.

¢

KOMOUHaUuUsIX.

ModynbHasi macwmabupyemass apxumekmypa cepuu QMBox mno3eosissiem 06beO0uHsmb 8 O0OHO
ycmpoticmeo Modynu pasHbix murnos (ALT, LIAT, duckpemHozo geoda-ebigoda), rpuvyem 8 riobbix
[ModpobHo makue KoMOUHUpPOBaHHbIE ycmpolicmea onucaHbl
http://www.r-technology.ru/products/gmbox/index.php

Ha cmpaHuue
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Ha pucyHke HwxKe nokasaHa ynpolleHHas dyHKUMoHanbHaa cxema mogenun QMBox17-32,
cocTosiLen ns 2x moaynen QMS15:

2" QMS17 Module
15 QMS17 Module
RAM
— > P ) ADC Control
e« l ' I EEPROM
= KR ' 2 ADC Data
£ 225 a 2 ADC 4
5 315°)5] - |8
g |= 13 | < FPGA |e—
- - E
> Nel
_> —
—> > =]
& S
£
£
Interconnect Board
\ A
Interface Board USB Controller
USB P USB Signals o MCU USB
Conn Interface
roe:

Input Port — BxogHOM pasbem Moayns.

Input Buffers — BxogHblie 6ydepbl. Ob6ecneunBatoT BbICOKMI BXOOHOW MMMNEAaHC W OTCyTCTBUE
KOMMYTaUNOHHbIX LUYMOB aHanoroBbIX BXOAOB.

Analog Mux - aHanoroBbli MynbTUMMEKCOP, NpeAHasHavyeH Ans KOMMyTauuuM BXOAHbIX
aHanoroBbIX CUrHasnoB.

PGA — nporpammupyembiil yCunmTenb BXOAHbIX aHANOroBbIX CUrHanoB.

ADC — mukpocxema ALLM.

FPGA - wmukpocxema [MJINC, copepxut uudpoBble nornyeckne cxembl. ObecneumBaet
ynpaBfeHne BCEMW KOMMOHEHTaMW MOAyns, a Takke B3auMOLENCTBME MexXay Moaynem u
NHTepdericHon nnaton ycTporictea QMBoOX.

RAM - wmukpocxema O3Y. ObecneumBaeT MpPOMEXYTOYHYO Oydepmsaunio OaHHbIX nepeq
oTnpaskon B IHTepencHyto nnaTy.

EEPROM — mukpocxema lM3Y. CogepxuT crnyxebHyto MHdpopmauuio — TMn U BEPCUO MOAYIs,
KannubpoBoYHble KOIPULUMEHTLI U T.1.

Interconnect Board — coeguHuTensHasa nnara.

Interface Board — nHTepdencHas nnara.
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4. MNpuHumn paboTbl.

Yctponctea cepun QMBox17 pabGotatoTr nog ynpasneHuem komnbtotepa (OC Windows XP u
Bbonee HoBblE), K KOTOPOMY MoaknovatoTeda no wuHe USB. MporpammHoe obecneyeHne, Bxoasiiee B
KOMNMeKT noctasku yctponcte QMBox17, 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 QMBox17 B npouecce ceaHca nepedayyM [QdaHHbIX C 3adaHHOM 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 onMMCaHHOro BbIE MOTOKOBOrO BBOAA [OaHHbIX, ycTponcTtBa cepunm QMBox17 moryT
paboTaTb B pexume acCUHXPOHHOro BBoAa. B aTOM pexrme yCcTpONCTBO OCyLLEeCTBNAET OAHOKPATHbIE

! HeobxoamMmo yuntbiBaTh, 4TO 0bLlasi cKopocTb paboTbl BCEX MUCMOMb3yEMbIX KAHANOB HE MOXET ObiTb MPOM3BONBHO
BblCOKOW. Hanpumep, ans ycrpoictBa QMBox17-48 napameTp «MakcumMmarnbHas obLias cKopoCTb OLMGPOBKM AaHHbIX» = 3
MeracamnnoB / cek. (CM. TexHUYeckne XapakTepUCTUKW.) ATO 3HAYUT, YTO MOXHO MCMoNb3oBaTb BCe 48 kaHanos
YCTPOWCTBA C YacToTon AnckpeTusauum He bonee (3 / 48) = 62.5 kl'y; nnu 6 kaHanoB c yacTtoTou He 6onee (3 / 6) = 500 kI'u;
unu 3 KkaHana ¢ MakcumarnbHO BO3MOXHoM Yactoton (3 /3) = 1 MIu.
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CUYMTbIBAHWS OaHHbIX C aHarloroBbIX BXOA4OB NO KOMaHA4aM € KoMnbtoTepa. Ecnn ycTponcTeso coctomT
13 Heckomnbknx moaynen QMS15, pexum paboTbl (NMOTOKOBbLINA 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 TOMbKO 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
nporpammMon kKomangbl «CTapT» HeobxoaMmo mnoAdaTtb MNOJNIOXKUTENbHLIM  UMGPOBON  MMMYIbLC
(nornyeckne «0» - «1» - «0») mexay koHTakTamm “SYN” ycTtpowncTea. [Nepegaya gaHHbIX 3anycTUTCS
cpasy nocre nonoXxuTternbHoro gpoHta («0» - «1»). OnutenbHOCTb MMmnynbca (T.e. ANMUTENBHOCTb
nornyeckon «1») 0.6. He meHee 100 Hc.

MepekntoyeHne mexay pexxmMmaMym CUHXPOHM3auuKn OCyLLEeCTBNAETCS NPOrPaMMHO.
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6. [NogknioyeHne ycTponcTaa.

6.1. PacnakoBka

YctponictBa QMBox copepxaT 3feKTPOHHblE  MMUKPOCXeMbl W KOMMOHEHTHI,
YyBCTBUTENbHbIE K 3neKkTpocTtaTuyeckum paspsigam (ESD). MNepen tem, kak HayaTb paboTy C
YCTPOWCTBOM, HEOOXOAMMO CHATb CTaTU4ecKoe 3NEKTPUYECTBO — Hanpumep, MPUKOCHYTbCA K
3a3eMIIeHHOMY KOprycy KOMMboTepa Unu HageTb 3a3emnsiowmi bpacner.

lMocne BCKpbITUA yNakoBKM YCTpoWcTBa Heobxoammo ybeamTbCA B OTCYTCTBUM BUOUMbIX
MEXaHWYEeCKMX MOBPEXAEHUA, a Takke ybeauMTbCs B HannuMM BCeX NPeaMeToB, BXOASLWMX B
KOMNMEKT MoCTaBkM YycTponctBa. B cnydyae o6GHapyxeHuMs MNOBPEXOEHUM UMM HEMNoOJSTHOM
KoMnekTauum HeobxoauMo CPOYHO CBA3aTbCsA C (OMPMON-NPOAaBLIOM YCTPOMUCTBA.

He Bkniovante yCTpOIZCTBO, nMmewliee sngnmbie mexaHn4eckme I'IOBpG)K,D,eHVIFI!

Ons nutanuns yctponcts QMBoOXx ncnonb3ynte Tonbko 6M0K NMTaHWSA, BXOOALLMNA B
KOMMMEKT NnocTaBkn ycTponcraal!

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
yctporctBa QMBox, u 3anyctute setup.exe. [lporpamma-uHCTannATop camMa YCTaHOBUT Ha
KOMNblOTEP ApariBepbl YCTPOWCTB, NporpammHoe obecneyeHve u BClo HeO6X0AMMY OOKYMEHTaLUMIO.
lMocne 3Toro MOXHO NoaknYaTh K KOMMboTepy 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

Paszbtem USB — tun b. CtaHgapTHbIM pasbeM Ons NOAKMIYEHUS YCTPOMUCTBA K KOMMbIOTEPY MO
wuHe USB kabenem tuna A-b.

Ceetoanop LINK — 3aropaetcs npu nogknioyeHnn ycTporcTea K wuHe USB n curHanuamnpyet o
ToM, YTo USB-NopT KOMNbOTEPa NpaBUITbHO pacno3Harn yCTPONCTBO.

Pazbem nutaHma — npegHa3HavyeH And nogadn nnutaHnAa OT BHELWHEro UCTOYHWMKa nutaHugd,
BXoOdLlero B KOMMeKT NOCTaBKN yCTpOVICTBa.

Mopsigok noaknoyeHus Bcex ycTponcTs cepumn QMBoOX TakoB:

1. MoaKkntoYMTE NCTOYHMKU CUTHArOB K YCTPONCTBY — CM. N. [ogkntoyeHne K 00 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:
OT1coegnHuUTEe 00BEKT (MCTOYHMKU CUrHaroB) OT YCTPOWCTBA.
OTKNIOYMTE YCTPONCTBO OT KOMMbIOTEPA.

OTcoeanHUTE NCTOYHUK NUTaHUS OT CETU nepemMeHHOro Toka.

e

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

BHumaHue!!! [NpaBunbHOE NOAOKMOYEHNE MWCTOYHUKOB aHanoroBoro curHana — Haubonee
BaXXHOE yCroBuMe KOPPeKTHOM paboThbl yCTponcTBa cbopa AaHHbIX, KOTOPOe no3BonseT nsbexaTb
MHOXeCTBa Npobnem npu akcnnyataumm ycTponcTBaa.

Ha cnepytowem pucyHke npeacraBneH Bug nepegHen naHenu yctporctea (mogens QMBox17-
32, coctosiwan us asyx moaynen QMS17):

(r )

‘v/” w

Pasbembl Moaynen

Kaxabin mogynb, Bxoaswumi B ycTponctBo QMBoOx17, vMeeT CBOM COOCTBEHHbI BXOLHOW
pa3beMm O715 MOAKMYEHNS CUTHANOB:
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BxogHown pasbem mogyns QMS17 onucaH B cneaytoulen Tabnuue, rae:
Mapbl BXogoB Xn — Yn — BXoAbl N-HOro anddepeHumansHOro kKaHana;

NC — KOHTaKT He nogkn4aeTcs;

N N

- HasHauyeHue - HasHayeHue

1 +SYN — BX0Z BHeLLHell CUHXPOHM3aLmK? 20 Bbixog +12B (aHanorosoe nutaHue)

2 -SYN - BX0A BHELUHEN CUHXPOHU3aLUn 21 Bbixog -12B (aHanoroeoe nutaHue)

3 AGND —aHanoroas 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 BXoa X8

12 Bxoa Y8 31 Bxog X7

13 Bxona Y7 32 BXxopa 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 yCTponCcTBa
C undposor 3emnén pasbéma USB, a Bbixof -12B coeauHEH ¢ « MMHYCOM» pasbéma
nuTaHud. NMoaTomMy Henb3s COeAUHATb K MUHYC» pasbeMa NuTaHusa 1 3emnio USB.

Mpy NogknNio4YeHN NCTOUYHNKOB aHanoroBoro cUrHana HeobxoanMo NpUAEPXKNBaATLCS CreayoLLNX
pekoMeHgaunin:

1.

Mpn guddepeHunansHOM MNOAKAYEHNUN U3MEPSAETCA WMMEHHO pPa3HOCTb HanpshKeHUi
MeXay MHBEPTUPYIOLWUM U HEMHBEPTUPYIOLLMM BXOA4aMU KaHana, T.e. auddepeHumnansHoe
HanpsbkeHne. Tem He MeHee, HEOHXOAMMO MOMHWUTb, YTO HaNpskeHue OTHOCUTENbHO
aHanoroBow 3eMsiM MoAaynA Ha o6oux Bxoaax (CMHdasHoe HanpsXXeHue) He JOJMKHO
npeBbIWaTbh AONYCTUMOro AMana3oHa BXOAHOro curHana.

MpaBunbHOE MOAKMOYEHME CurHana K auddepeHumansHoMy Bxogy — 9TO Bcerga
TpexnpoBogHoOe coeaAuHeHMe. HeobxoaMmo pasgensaTb  CurHanbHble  NPoOBOAA,
NOAKIIOYEHHbIE K BbICOKOMMMNEOZaHCHOMY BXxody, U o6Wwui npoBoa 3as3emreHus. Takum
o6pasoM, UCKNoYaeTcsl nNpoTekaHe OonblIOro Toka MO CUrHanbHbIM  MpPOBOAAM,
CHUXalolllee TOYHOCTb U3MEPEHWIA.

2 Cwm. CuHxpoHusaums. B kayecTBe curHana BHELUHEWN CUHXPOHM3aUun ctapTta C6opa OaHHbIX NCNOJ1b3yeTCA

NONOXUTENbHbIN PPOHT LMdpoBOro umnyneca 5B, nogaHHoro mexay BeiBogamn -SYN n +SYN.
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3. Mpn NOOKNIOYEHNN HECKONBbKUX MCTOYHWKOB CUrHamna K MOAYS0 KenaTenbHo, YTobbl KX
oOuwme nNpoBoada CoeaVHSNNCh TONbKO B OQHOM Touke — Ha koHTakte AGND BxoaHoro
pasbema Moayns. OTO UCKNOYMT oOpasoBaHMe «3eMMsHbIX MeTenb», SBMAILWNXCS
NCTOYHUKOM [OMOSTHUTENBHbLIX MOMEX.

4. Heucnonb3yemblie BxoAbl Heob6XOAMMO 3a3emMnuTb — T.€. NPOCTO COeAUHUTb C
koHTaktoM AGND aHanoroeoro pasbema Moaynsi.

Ha cneaytowem pucyHke npuBeneHbl NpUMepbl KOPPEKTHOro anddepeHumnansHOro NogknyeHns
ofHoMasHbIX N AByxdasHbiX (anddepeHumnanbHbIX) CTOYHMKOB curHana. Obpatute BHUMaHWE, 4YTO
noaknoyeHne K AnddepeHumanbHOMy Bxody Aae OAHOMAa3HbIX MCTOYHWMKOB CUrHama LOJSDKHO
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 NOAKNIOYEHNME UCTOYHMKA CuUrHana CHWxaeT YpOBeHb CUMHMA3HbLIX MOMEX.
Momumo aToro, anddepeHumanbHble BXOAbl MO3BOMNSAT MOAKMNIOYATb MCTOYHWKM CUrHama Takum
o6pa3om, 4Tobbl TOKM CUTHambHbIX Liernen He npoTekanu Yyepes oauH obLWwuin NpoBOA, YTO NOBbILWAET
TOYHOCTb U3MEPEHUNA.
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7. MNporpammHoe obecneyeHune.

MporpammHoe obecneveHmne yctponcts cepum QMBox17 cocTouT U3 cnegyowmx KOMNOHEHTOB:
- MporpammHbIv nakeT QMLab
- MporpammHoe obecneveHne ansg camMocToATeENbHOro nporpammupoBaHud (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 Ans
paboTbl ¢ yctponctBamn cepum QMBox. OH no3BonsieT pewunTb GONbLUMHCTBO TMMOBbLIX 3ajad,
BO3HMKaKOLLMX NPM aBTOMAaTM3aLNN U3MEPEHWUI.

MakeT QMLab nossonsieT npuctynutb K paboTte cpasy e nocne NnoAaknyYeHns yCTporcTea, 6e3
y4yacTusi NporpamMmMCcTOB M METPOSIOroB Nonyyntb, obpaboTaTtb, BU3yanmuanpoBaTb U COXPaHUTb YxXe
OTKannbpoBaHHbIEe AaHHble, NpMBeAeHHbIe K TpebyeMbIM eanHMLaM N3MEPEHUS.

B coctae naketa QMLab Bxoa4rT:
e perucrtpatop-camonucel,;
e ocuunnorpad;
e ChneKkTpoaHanusaTop;
e 6nOK NepBMYHON O0OPABOTKN AaAHHbIX.

MepBnyHaa o6paboTka p[AaHHbIX MOXET BKMYaTb B ceba  kanubpoBKy, ycpegHeHwue,
BblYMCINEHNE CKOPOCTM M3MEHEHUSI CUTHana u T.4.

CoxpaHeHue anga nocnegytowen obpaboTkm BeAeTcs B CTaHOAPTHbLIX TEKCTOBbIX M GUHAPHbIX
dopmaTtax, NpurogHbIX Ans BBoAa B 06LLENPUHATLIE N CneunannaMpoBaHHble nporpaMmmMbl 06paboTku
AaHHbIx (Excel, MathLAB, Cool Edit pro n gp.)

MogpobHoe onucaHue naketa QMLab npuBegeHo B gokymeHTe «QMLab User Manualy,
KOTOPbIA MOXHO HanTu Ha canTe www.R-Technology.ru n Ha noctaBnseMomM 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 O wn pokymeHTauusd, npegHasHavyeHHble AN Nonb3oBaTenen,
cobupatolmxcs cosgaBatb CBOM COBCTBEHHbIE MPUNOXeHUsa ansa paboTbl ¢ ycTponctBom. 10 10O
cocTouT u3 budnmnotek gyHkumin (API) n npymepos NporpaMmmMmpoBaHus.

lMonb3oBaTenb MMeeT BO3MOXHOCTb CO3[4aBaTb MOMHOLUEHHbIE MPUMNOXKEHUS, Onepupyst TOSMbKO
HebonbLWMM KONUYECTBOM BUBNNOTEYHBbIX OYHKUMIA. Mpn aTOM BUBNNOTEYHbIE (PYHKLMM HanucaHbl
Taknm obpa3om, 4YTO NO3BONAT paboTaTb C YCTPOMCTBOM AaXe HEUCKYLLEHHOMY MPOrpamMMuUCTy, He
BnagetoLemMy TOHKOCTAMU MHOFOMOTOYHOIO Y 06 bEKTHO-OPUEHTUPOBAHHOIO NPOrPaMMUPOBaHUS.

Mogpo6Ho O ana caMoCTOATENBHOrO MPOrpamMMUPOBaHUSA ONMcaHo B AokyMeHTe «QMBox
Programming Guide», KOTOpbI/i MOXXHO HanTW Ha cante www.R-Technology.ru 1 Ha NocTaBnseMom
BMecTe ¢ ycTtponcteom CD.
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[MpunoxeHune A. YcTaHOBKa gpavBepa yCTponcTBa.

Opansepbl ycTpornctBa cepun QMBoOX ycTaHaBnuBalTCs aBTOMaTMYECKU Mpu YCTaHOBKEe
nporpaMmmMHoro obecneyeHns ¢ gucka, BXOASLEro B KOMMNMEKT NOCTaBku ycTponcTea. Ecnu gpansepsl
YyCTPOWCTBa He Obinn npeaBapuTenbHO YCTAHOBMEHbLI HA KOMMbIOTEP, NN nNpousoLllen cbon npu ux
YCTaHOBKE, X MOXHO YCTaHOBUTb BPY4HYIO.

Kak npasuno, OC Windows npu obHapyxeHun HOBOro ycTpoucTea 3anyckaet Mactep HOBOro
obopypoBaHusa (Found New Hardware Wizard). B aTom cnyyae HyXHO crnefoBaTb €ro ykasaHusM,
OoTKasaBLUMCb OT nogkrntodeHus k yany Windows Update n ykasaB B kayecTBe MecTa pacnorioXeHus
Apavisepa nanky «\DRV» Ha CD, BxoasiLiem B KOMMIEKT NOCTaBKnN YyCTPOWUCTBA.

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

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

B atom cnyyae HyxHo 3anyctutb [ducnetdyep YctponcTts (Device Manager). Ina pasHbix Bepcui
OC Windows [ucneTtyep ycTpOWCTB 3anyckaetcs no-pasHomy. Hanpumep, ana Windows 7 MOXHO
3anyCcTuTb €ro KfIMKHyB NpaBoKr KHOMKOM Mbiln Ha nkoHke KomnbioTep, ganee — CeovicTea, ganee —
[ucneTtyep YcTponcTB.

B [Oucnetyep yctponcte 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 13 komnnekTa nocTaBku yCTPOMNCTBA.
[anee Heobxogmmo cnepoBaTb nogckaskam Mactepa (Wizzard). Nocne ycnewHon yCTaHOBKM

aparBepa B [lucneTtdepe YCTPOMCTB LOSMKHO MNOSIBUTLCS YCTpPoOMCTBO 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 ycTponctBO QMBOX npaBuibHO OMO3HAHO KOMMBIOTEPOM, ApaniBep
YCTaHOBIIEH, N YCTPONCTBO roTOBO K paboTe.

B nocnegcteuu, npu nogkniodeHumn yctponctea QMBox k gpyromy USB nopty komnbloTepa,
Windows moxeT cHoBa oO6HapyxuTb ycTtponctBo QMBox kak “Hem3BecTHOoe ycTpoucTBo”. Torga
ONMCaHHY0 BbILLIE NpoLeaypy YCTaHOBKM ApanBepa HYXHO ByaeT NoBTOPUTb.
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