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Mpexde ecez0, Yeaxkaemblil Haw rnosib3oeamersib!

AHarnozoso-yugposol npeobpazosamerns (AU JTA50 USB - amo crioxHoe pa-
OuoanekmpoHHoe ycmpolcmeo, pabomarouwiee nod yrnpasreHueM KoMnbomepa, rno3mo-
My nieped eKoYeHUeM, 0cobeHHO neped nepabiM 3aryCcKoM, BHUMamesibHO rnpoyumalme
Hacmosiwee pykoeodcmeo o akcrnyamauyuu. Om npasunbHocmu Bawux deticmeul 3a-
8uCUM KOPPEeKMHOCMb peuwleHust 3adad, 0519 Komopbix Bbi npuobpesu npeobpa3sosa-
mernb. Ham xomenock 6b1, Y4mobbi MompayeHHOe 8PeMSI Ha €20 0C80EHUE MPUHECIIO
morsibKo rnosib3y! Umobsl usbexams o2opyeHUl U pa3odapoeaHuli - HacmosimesabHO pe-
KoMeHOyemcsi 8bIr0/IHSIMb YCmMaHO8KYy ycmpolicmea rnocredosamesibHO 10 waaam,
ornucaHHbIM 8 HacmosiuemM pykogodcmaee.

Ocoboe sHumaHue criedyem obpamumb Ha Ka4eCcmeeHHoe 3a3eMrieHue U rnpa-
8UJSILHOCMb MOOKIIHHYEHUSI BXOOHbIX CU2Ha08: ux amrnumyda He QO/KHa npesbiamab
MakcumaribHble 8Xx00Hble yposHU ALI. Kpome moeo, JIAS0 USB ebidaém Ha koHmakm 1
pasbéma XP1 0ocmamo4YHO MOWHbIU numarowul nomeHyuan +5B, komopbil moxem
OKa3ambcs onacHbIM Orisi Bawed annapamypbl — 6yObme eHUMamesibHbl pu UCrosib30-
8aHUU e20 8 c80UX ycmpolicmeax.

lpu o3HakomneHuu ¢ AL y0obHo ucrnionb3o08ame rpoespammHoe obecrieqyeHue,
exoodsiujee 8 Komrsiekm rnocmaeku, Harnpumep ADCLab.EXE

Jlyqwe ecezo nepeasiti orbim pabomsl ¢ ycmpoticmgom ripuobpemams, nooKIYue
€20 K 8bIX00y eeHepamopa C 3apaHee U38eCmHbIMU cueHanamu. Nonpobyldme nony4yums
pasHble cuzHarbl, «rnouzgpatime» ¢ pasHbIMU Yacmomamu duckpemu3auyuu, 06bLEMOM CO-
bupaembix OaHHbIX, USMeHUMe Ko3ghebuyueHmsbl yCuieHuUs, YUC/10 KaHaros.

Mbi nocmapanuce makcumarbHO nodpobHee onucamse nocriedosamesibHOCMb
onepayuti No ycmaHoske, Komopble 00/MKHbI ObiMb MOHAMHbI 60IbUWUHCMEY 10/1b308a-
mesneli u ycmaHosuriu G0nosIHUMesbHY 3auumy U rnpoeepKu 8800UMbIX napamempos
om owub0oYHbIX 3Ha4YeHUU.

Uepes Hekomopoe spemsi Bbl ybeOumecsk, Ymo ripuobpernu rnpubop, Komopsbil Crio-
cobeH rpeobpasosame MHOXECMEB0 pas/iuYHbIX CU2HasI08 C pasHbIMU Xxapakmepucmuka-
Mu, yooeriemeopsitowux Bac u 6ydeme usmepssme mpebyembie 8eiu4uHbl mak, kak 6yo-
mo mosibKO 3mo u desanu yxe MHO20 iem...

Cnacubo, ymo Bbi npuobpenu Haw AL JTASOUSB.

Paspabomyuku 3AQO "PyoHes-Lllunses".



1. BBEOEHMUE

1.1. PykosoactBo no akcnnyatauuun (P3J) npegHasHadeHo gnga paboTarowmx ¢ BHELWHUM
YCTPOMCTBOM aHanoro-umgpposoro npeodbpasosaHunsa ans IBM PC/AT-coBMeCTUMbIX
komnbtoTepoB JIA-50USB (panee «npunbop» unm «yctponctso JIA-50USB») nuu un
obcnyxuBaroLLero nepcoHana.

1.2. PykoBoacTtBO no akcnnyatauum (P3J) BknovaeT Bce HeobxoauMmble cBedeHUs O
npuHUune paboTbl N TEXHUYECKUX XapaKTepucTukax npudopa, o Nnoarotoske npuodo-
pa K pabote 1 nopsiake paboTbl ¢ NPUBopoM. 3HaHMUA 3TUX CBEAEHU HeODXoaANMbI
ans obecneyeHnsa NOMHOMO MCMNOSb30BaHUS TEXHUYECKUX BO3MOXHOCTEN npubopa,
npaBuIIbHOW 3KcnnyaTauuMm 1 nogaepXaHusa npnbopa B NOCTOAHHON FOTOBHOCTU K
NCMNOJSIb30BaHMUIO.

1.3. K akcnnyataumm npubopa ponyckaetca obCnyxmBalwoLWun nepcoHarn, XopoLwo wu3y-
YymBLUMN HacToswee P3.

1.4. B cBsA3M C NOCTOSAHHOW paboToM MO COBEPLUEHCTBOBAHWUIO U3OENUSA, MOBbILIAOLLEN
ero HageXxHOoCTb M yrnydllaloLlme ero 3KCnyaTaunoHHbIe XapakTePUCTUKK, B KOHCT-
pykumo npmbopa MoryT OblTb BHECEHbI HE3HAYUTENbHbIE U3MEHEHUA, HE OTPaXKeH-

Hble B HacTosiwem nsgadum P3.

2. HOPMATUBHBIE CCbIIKH

B HacToswwem OOKYyMEHTE MUCNOJIb30BaHbl CCbIJIKK Ha crieayruwne CtaHaapThbl:

1) FOCT 26104-89 (M3OK 348-78) Cpeactea U3MepPEHUN 3NeKTPOHHbIE. TexHu-
Yyeckne TpeboBaHusa B YacTn 6esonacHocTn. Metogbl ucnbitaHui - n. 4.1.1 Ha cTp. 9 u n.
4.2.1 Ha cTp. 9;

2) MOCT 12.2.091-94 (MOK 414-73) TpeboBaHua 6e3onacHOCTM Ansi Nokasbl-
BalOLWMX N PErUCTPUPYIOLLINX INIEKTPOU3MEPUTENBbHBLIX MPUBOPOB 1 BCOMOraTesbHbIX Yac-
TEN K HUM — N. 4.1.2 Ha cTp. 9;

3) FOCT 22261-94 Cpeacrtsa U3MeEPEHU INEKTPUYECKMX N MarHUTHbIX BeESu-
4nH. Obwune TexHmnyeckne ycnosus — n. 10.3 Ha cTp. 41;

4) FOCT 15150-69 MawwuHbl, npubopbl U gpyrne TexHudeckue msgenuvs. Wc-
NOSIHEHNS AN Pa3fnYHbIX KNMMaTUYEeCKUX panoHOoB. KaTteropuu, ycrioBus aKkcnsayatauuu,
XpaHEeHUs1 U TPaHCNOPTUPOBAHMUS B YacTW BO3LENCTBUS KITMMATUYECKUX (PaKTOPOB BHELL-
Heun cpegbl — n. 10.6 Ha cTp. 42.



3.

TpeboBaHus 6e3onacHOCTU

OMPEAOENEHUA, OBO3HAYEHUA U

COKPALLEHUA

3.1. Cnucok cokpalieHUmn

1)
2)
3)

4)
5)

6)
7

NM3BM — IBM PC/AT-COBMECTUMbIA KOMMbLIOTEP;
ALK - aHanoroBo-undgpoBon KaHan;

AUMN - aHanoroso-undgpoBon npeobpasoBaTenb WNKM  aHanoro-umgposoe
npeobpasoBaHue;

LAM - uudpo-aHanoroBbin npeobpasoBaTenb UMK LUpPo-aHanorosoe
npeobpasoBaHue;

AGND - aHanoroBsas 3emns;

DGND - undpoBas 3emMmnsi;
C/WL — oTHOLEHNe curHarsn-wym.

3.2. Cnucok onpeaerneHun

1)

2)

3)

4)

5)

6)

7

8)

9)

Bawut (Byte) - nocnegoBatensHoOCTb 6uTOB (8 6UT). Kaxabin 6anT cooTBeTCTBYET
OAHOMY 3HaKy AaHHbIX, OykBe, cumBony, undpe. Nicnonb3yeTcs B KadecTBe eAnHU-
Ubl EMKOCTU 3aMOMMUHAKOLLMX YCTPOWUCTB;

but (Bit) - gBOMYHas egvHuMua mnamepeHus Konuyectea uHdopmauum («0» mnnu
«1»);

CnoBo - onpegenéHHoe coyeTaHme BUToB, MMeKLEee KOHEYHYIO ANMHY U paccmarT-
puBaeMoe Kak eguHoe Lenoe npu nepegade, npméme, obpaboTtke, otobparkeHum u
XpaHeHun nHpopmaumn. B coBpeMeHHbIX komnbloTepax 32 unu 64 6uta, B 6onee
paHHMX Bepcusix 8 nnu 16 éur;

HaHHble (Data) - nHopmauunsd, kotopasa npeacrtasneHa B hopmann3oBaHHOM BU-
Ae v npegHasHadyeHa gnga obpaboTkm ¢ NOMOLLBbI TEXHUYECKUX CPEACTB UMK yxXe
obpaboTaHa nmu;

OpanBep - 6110k ynpasneHnsi, GOPMUPYIOLLNA HOPMUPYEMbIE CUTHambl Ha JIMHUSAX
nHTepderca; nporpaMmma ynpasneHUst KOHKPETHbIM nepudepuinHbiM YCTPONCTBOM;
OudphbepeHumanbHbIN PeXuM - BXOOHOW CUrHan uMmeeT aBe NpoTuBodasHble Co-
CTaBnAwLWMNe OTHOCUTENBbHO LUUHbLI 3EMSN, TO €CTb CUrHan nepefaéTcs rno Tpem
nnHuam. ObpabaTtbiBaeTca Takon curHan nNyTéM BblYMTaHUS OBYX NPOTUBOGA3HbIX
CUrHanoB — caM curHan npu 9ToM yaBauBaeTCa OTHOCUTESIbHO MUCXOLHbIX COCTaB-
NAWNX, a CUH(PA3HbIE MOMEXM BbIMMTAKTCA U NOLABMAAOTCS, TaK Kak OHWU, Kak
npasusio, HaBogaTca B oba curHanbHbIX guddepeHumnanbHbiX NpoBoga o4uMHaKoO-
BO;

UHTepcenc (Interface) - COBOKYNHOCTb CpeacTB M npaBwus, obecnevmBaroLmx
B3aUMOAENCTBME KOMMNOHEHTOB BbIYMUCIIUTENBHOW CUCTEMbI UMK CETHU;

M3P (Mnagwumn 3Havawumn paspss) - MMHUManbHOe BXOAHOE HanpsiKeHue, paspe-
waemoe AL Ona AUM ¢ konuyecteom N paspsgoB B BbIXOAHOM peructpe, OH
paBeH OTHOLUEHWMIO AManasoHa BxodHoro HanpsxeHus ALIM k 2V . Hanpumep, ans
10 paspsigHoro AUl - £5B=10B/1024=0,009765625B unn npubnusntenoHo 9,77
MB;

OAHONONMIOCHBLIA PEXUM - BXOAHOW CUrHam MMeeT TOMbKO OOHY COCTaBMSALLYH
OTHOCUTESNBbHO LUNHbI 3EMN;

10)OAHONONSAPHBLINA PEXUM - BXOAHOW CUrHan NpUHUMAaET, Kak npaBuiio, TOMbKO Mo-

JIOXKUTEeJIbHble 3Ha4YeHunA, HanpuMmep. 0...+5 BonebrT;

11)WuHa (Bus) - rpynna nuHWIA CBSA3KW, NpeAHasHauYeHHbIX Ans BbIMNONIHEHWUS onpeae-

NEHHOW onepauum B npouecce obMmeHa gaHHbIMM.

8
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12)USB (Universal Serial Bus) — yHuBepcanbHas nocnegoBaTesibHas LWnHa.

4.1.4.

4. TPEBOBAHUS BE3OMNACHOCTHU

4.1. TpeboBaHusa 6esonacHoctn ana N3BM ¢ noAaKnOYeHHbLIM

yctpouctesom JIA-50USB

4.1.1. lNo cTeneHn 3aWmTbl OT NOPAXEHNSA ANEKTPUYeCKkUM Tokom MIBM, K ko-
Topon noakntoyaetca yctponcteso JIA-50USB, gormkHa OTHOCUTBCA K
knaccy 3awmTbl | B cootBeTcTBUM C TpeboBaHmamm FTOCT 26104-89.

4.1.2. 3axum 3awmTHoro 3asemnenmsa NOBM gomxkeH ObiTb BbINOMIHEH cornac-
Ho TOCT 12.2.091-94 B cny4ae, ecnn no kakum nnbo npuynHam NMN3IBM
HEe MMeeT CETEBOro LWHypa, Y KOTOPOro 3aXXMM 3alUMTHOro 3aseMreHus
SIBMSIETCA YaCTbl0 CETEBOW BUIKWU, HEOBXOANMMO KOPMNYC KOMMbOTEpPA CO-
e4VHNTb C 3alMTHbIM 3a3eMEHNEM NCTOYHUKA HaNpPsXKeHWUS;

4.1.3. B N3BM, nogknovyaemon K ceTn, UMEITCA OnacHble HanpshkeHusi, no-
3TOMY Mpu e€ aKcnnyaTauumn, KOHTPOSIbHO-NPOMOUNAKTUYECKUX N Perynu-
pPOBOYHbIX paboTax, npomssoanmbix ¢ N3OBM, Heobxoaumo cTporo co-
ontogate COOTBETCTBYHOLLME MEPLI NPEAOCTOPOXHOCTH:

1) Mepepn BknoyeHnem NOBM B ceTb NuTaHUs NPoOBEPUTb UCMPABHOCTb CeTe-
BOr0 COEAVHUTENBLHOrO LHYpa U COeAMHEHWE 3axumma 3aluMTHOro 3a3emMsieHust
M3BM c LWMHOM 3aLMUTHOro 3a3eMIEHNS;

2) CoeanHeHne 3axunma 3aluTHoro 3asemnenusa NOBM ¢ wuHoW 3alwmMTHOro
3a3eMIieHNs NPou3BOAUTL PaHbLLe ApYrMx npucoeamHeHun k NOBM, a oTcoeguHe-
HUe — rnocre Bcex 0TCOeaUHEHWM;

3) B cnyyae ucnonb3oBaHusa NM3BM k koTopon nogkntoveHo yctponctso JIA-
50USB, coBMeCTHO C Apyrov annapatypou, npu npoBeaeHnn namepeHunin, npu ob-
CNyXXMBaHUN N peMoHTe unn BkntoveHun NOBM B cocTaB yCcTaHOBOK, coeguHuUTe
3aXNMbl 3aLMTHOrO 3a3eMsfeHus BCEN annapaTypbl B Lenax BblpaBHMBaHUS MO-
TeHLKnanoB KOprnycos;

4) Mpn pemoHTe MNOBM 3ameHy ntobOro anemeHTa, MOHTaX WKW OEMOHTaX
NPOU3BOAUTL TOMBKO MPW OTKMAOYEHHOM OT CEeTU MUTAHUS CETEBOM COEAUNHUTENb-
HOM LUHYpE;

5) Mpn paboTte c yctponctBoM B coctaBe NOBM HeobxoanMmMo pyKkoBOACTBO-
BaTbCS TEXHUKOW Be3onacHoCTM u3 pykoBoacTea nonb3osatend N3BM (OHO B kKOM-
NAEKT NOCTaBKM HE BXOOUT).

Pasbopky cxem nogkntodeHun Kk N3BM, B KOTOPOW MNOAKNIOYEHO YCTPON-

ctBo JIA-50USB, HauMHaTb C OTKIOYEHMST OT CEeTU NUTaHUA BCen annapartypbl, Mno-
cneagHen otkntounTb NMNIOBM.

4.2. TpeboBaHusa 6ezonacHocTu Ana yctpouctea JIA-50USB

4.2.1. Mo cTeneHun 3awuTbl OT MOPaAXEHUSA ANEKTPUYECKMM TOKOM YCTPOWUCTBO
JTIA-50USB oTHocuTcs K knaccy 3awuTthbl |l B cootBeTcTBUM C TpeboBa-
Husammn TOCT 26104-89.

4.2.2. Yctpownctso JIA-50USB cogepxuT nuub Leny 6e30nacHoro CBEpPXHU3KO-
ro HanpskeHunsa u, cornacHo NOCT 25861-83 (CT C3OB 3743-82) n. 2.1.2
npumMmeyaHue, He TpebyeT crneumanbHON 3awmTbl NepcoHana oT cnyyau-
HOro COMPUKOCHOBEHUSI C BTOPUYHBLIMU LieNsiMK NUTaHUA nnaTbl.

4.2.3. Ina npepoTBpalleHnss Bbixoda K3 ctpost yctponctea JIA-50USB Ha
BXOAHble pa3bEéMbl HEOOXOoAMMO MnogaBaTb CUrHanbl C napameTpamu,
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yKasaHHbIMM B Tabnuue (Tabnuua 4. 1). PacnonoxeHns pasbEMOB yKa-
3aHo Ha pucyHkax (Puc. 4.1 v 4.2).

Tabnuua 4. 1
MapameTpbl cUrHanoB, nogaBaeMbIX Ha pa3beMbl nnatbl JIA-50USB
Pazbem OnuncaHue BXoAHOro/BbIXOAHOIO CUrHasna
XP1 TTJ1-coBMeCTUMBI CUrHaN COOTBETCTBYIOLLIEN MONSAPHOCTN.
XP2 MakcumanbHaa amnnuTyga BXOL4HOrO CurHamna, nogaBaemMoro Ha

aHanorosble Bxoabl (AIN<O...15>) He 6onee *5B.

XP3 NHTepdenc USB.

Kritou Bepx 1 BbIBOA,

S

......... Oo0O0OO0OO0OOOOO cecasese
0000000000

Puc. 4.1. AUN JIA50 USB. Bua co CTOpPOHbI CUrHaNbHOro pasbéma

XP2 XP3 XP1
AHarnorosblit nopT USB nHTepdeiic Lincpposoii nopt

v

(2]

Puc. 4.2. BokoBasa naHenb AL JIA50 USB.

10
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XP2
aHanoroBsbIn NOPT

\>

-

1

19

AHAJIOTOBBIN BXO/I

2

USB coeguHuteno

|| £

uSB

(o)
WHomkaTop // BKII

BKItO4YeHuA
20

20

NA-50USB

dil

2

[[U®POBOM TTIOPT

19

1

[ 1

XP1
uncpposon nopt

/

Puc. 4.3. BepxHsasa naHenb ALIM JIA50 USB.

MHD,MKaTOp BKIMKOYEHUA NUTAaHNUA CUTHAITM3NPyeT onepaTtopy o beHKLI,I/IOHI/IpOBaHMVI YCT-
pOﬁCTBa, a TakK ke 0 BO3HUKHOBEHWN OLLIMOOYHbIX cutTyauumax. B atom cnydyae nHgukaTop
6yp,eT nepnoanyeckm Muratb. Mo KOJnm4yecCTBY BCMblILLEK MOXHO AOCTATO4YHO NPOCTO On-
penennTtb HeKoTopble owmndkn. B npunoXxeHmnn npumeeaeH Crincok OWwKnBOK N COOTBETCT-
B/E KOJNM4eCTBY BCIMbILLEK MHOANKATOPA.

5. OMMUMCAHUE NMPUBOPA U NPUHLUUINOB EIO
PABOThHI

5.1. HasHauyeHue M 06nacTb NPUMeHeHuUs

5.1.1. MNpubop npegHasHayeH AN paboTbl B Ka4eCTBE BHELLUHEro yCTPOWCTBa
coBmecTHO ¢ [1K TMna IBM PC/AT. OcHoBHOE HasHayeHune npubopa —
npeobpasoBaHne HenpepbiBHbIX (aHanoroBbix) BXOOHLIX CUrHaroB B
umdposyo opmy, kKoTopas yaobHa ans ganbHenwen obpaboTku cur-
Hana npu nomowwm (K, a Takke nepefadn BHeWHUX umdposbix TTJ1-
COBMECTUMbIX CUTHAsIOB B KOMMNLIOTEP U U3 HEro Ha pa3béM LMdPOBOro
nopra.

5.1.2. B kadectBe N3BM ucnonbayetcs IBM PC/AT-COBMECTUMbIN KOMMNbLIOTEP.
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5.1.3. B 3aBucumMoCTM OT nporpamMmHoOro obecrneyeHusi npubop BbIMOMHAET
pasnuyHble (PyHKUMK, CBSA3aHHbIE C 06paboTKon pe3yrbTaToOB aHanoro-
umcpoBoro npeodbpasoBaHus.

5.1.4. MNMpubop unmeeT BO3MOXHOCTb MpuémMa uncpoBOMN WHpOpMaunn oT
BHELIHNX YCTPONCTB 1 e€ nepegadvy N3BM ana obpaboTtku nnu nepena-
4 umdposon nHpopmaumm ns NIBM Ha BHelHWe yCTponCTBa.

5.1.5. MNMpu KOMOMHMPOBaHUK NNaTbl C ApyrMm obopyaoBaHMEM, BbiMycKaeMbiM
3A0 «PygHes-lUunnsaes», Bawa NM3OBM npespalwiaetcsa B MOLHYO WH-
PopMaLNOHHO-U3MEPUTESIbHYIO CUCTEMY, CMOCOBOHYI0 peLNTb OrPOMHOE
KONMYeCTBO NPUKNaaHbIX 3a4av.

5.2. YcnoBusi npumMmeHeHUsA npubopa
5.2.1. HopmanbHble ycrnoBus npumeHeHus JIA-50USB npuBegeHbl B Tabnuvue

(Tabnuua 5. 1)

Tabnuuya 5. 1

HopmanbHble ycnoBus npumeHeHus (3aBucat ot tuna NIBM)

TemnepaTtypa oKpyxatLlero Bo3ayxa
OTHOcUTenbHas BMNaXHOCTb BO3ayxa

ATMocepHoe aaBneHve

2015 °C
ot 30 go 80 % npwu Temnepatype 25 °C
84 — 106 kla (630 — 795 mm pTt. CT.)

5.2.2. Paboune ycrnosuss npumeHeHna npubopa YykasaHbl B Tabnuvue

(Tabnuua 5. 2).

Tabnuuya 5. 2

Pa6ouune ycnoBusi npumeHeHus (3aBucaTt ot tuna NMN3BM)

TemnepaTtypa oKpyxatoLlero Bo3ayxa
OTHOCUTenbHas BMNa)XHOCTb BO3ayxa

ATmMocepHoe aaBneHve

OT1 50040 °C
00 90 % npu Temnepatype 25 °C

70 — 106,7 klMa (537 — 800 mm pT. CT.)
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5.3. CocTtaB npubopa

5.3.1. CoctaB komnnekTa noctaBku npubopa JIA-50USB ykaszaH B Tabnuue
(Tabnuua 5. 3).

Tabnuua 5. 3
HanmeHoBaHue, TN Konuuecrt- MpumeyaHue
BO
l. YnakoBo4yHasi kKopobka 1
B Hen:
1) Yctpowncteo JIA-50USB B ynakoBke; 1
2) OTBeTHas 4YacTb pasbéma IDC-20; 2
3) KomnnekTt nporpaMmMHOro obecneveHus; 1 CD-ROM
4) PykoBoACTBO NO aKcnsyaTauum yCTPOUCT- 1 Bpowtopa
Ba JIA-50USB.
5) Kabenb USB tun A(m)-B(m) 1
6) lNnata coeguMHuTenbHaa KOMMyTaLUMOHHasA 2 MocTaBka No A4ONOMHUTENb-
HOMY [JOroBOpYy
7) NA-TK 50AD
8) lNnaTa coeanHuTenbHaa KOMMYyTaUMOHHas 1 MocTaBka No A4ONOMHUTENb-
HOMY J0roBopy.
JIA-TK 50

5.3.2. KoMmnnekT coeanHuTenbHbIX nnaT

(MocTaBka no AOMOMHUTENBHOMY [OFOBOPY).
OH coctouTt 13 nnat JIA-TK50A n JIA-TK50D ansa noakntoyeHnsa K aHanoroBbiM BXodam 1
uMdpPOBOMY MOPTY COOTBETCTBEHHO W NpeacTaBnseT cobon nnaTtbl C yCTaHOBNEHHbLIMU
KNEeMMHbIMU COeANHUTESNSMU N OTBETHbIMU padbeémamm K JTASOUSB.
KomMmnnekT npegHasHayeH ans npsMoro noAakntoYeHns aHanoro-umMdgpposoro npeobpaso-
BaTens JIASOUSB ¢ MCTOYHMKaMu BHELLHMX CUrHanoB npoBogamMu n kabensmm yepes
COEOVHUTENN C 3aXXKUMOM MO «BUHT».

MapknpoBka BbIBOAOB Ha nnaTe No3BosisieT NPoCcTo U 6e30WnboYHO OCyLLEeCTBNATL
HeobOxogumble coeauHeHus. OTNNYKMA NNaT COCTOAT B pa3HblX HaANUCsX COOTBETCT-
BYIOLLMX Lenen, a Tak XXe pasfmyHbIX BapuaHTax nogkroyeHns 3emnsHbix WwimH AGND u
DGND.

[MnaTbl UMeIT NO 4 KpeneXxHblX OTBEPCTUSA AMaMeTpoM 3.2 MM A5l YCTaHOBKU U
HaZEeXHOro KpenseHusi npy nomoLm BuHToB M3.

Kpome Toro, moxHo npuobpectu nnaty JIA-TK50, koTopas Tak e npegcrasnseT
cobon cornacyrowyto nnaty k JIASOUSB, aHanoru4dHyto JIA-TKS50A, ¢ 6onbwnm nonem
KOMMYTaLMOHHbIX NIIOWAaA0K Ansi co3gaHns OONONTHUTENbHbBIX 3NIEKTPUYECKNX COeanHe-
HUW. Hanpumep, 4ONOMHUTENbHBLIX PE3UCTUBHBIX AenuTenen, punbTpoB, CXeM orpaHunye-
HUSA 1 3aWMTbl OT NepeHanpsiKeHnsa n Nog00HbIX He CloXHbIX Lenen. JIA-TK50 paccunTta-
Ha Ha YCTaHOBKY MUHMATIOPHbIX AOMNOSTHUTESNbHbIX 3NIEMEHTOB, YTO MOXET Bbl3BaTb He-
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KOTOpble 3aTpyAHEHUS Npu YCTaHOBKE 3TUX 91IEMEHTOB MOSb30BaTeNieM CaMOCTOATENTbHO
0e3 COOTBETCTBYIOLNX HABbIKOB U 060pyAoBaHus. 10 3TON NpUYKnHE XenaTesibHO ocyLle-
cTBNATb 3aka3 nnatbl JIA-TK50 ¢ HeobxoammbiMu TpeboBaHUAMM MO YCTAHOBKE AfIEMEH-
TOB 3apaHee.

MonHas cxema ogHoro (U3 WecTHaauaT) kaHanos NpvBeaeHa HUXe.

O—r— ] ’
R ||
|
C1 —
BxogHble R17 kK JJA50USB
KnemMmbl C17
O @ L

Mpun ycTaHOBKE COOTBETCTBYIOLLMX SNIEMEHTOB, 3Ty CXEMY AOCTaTOYHO NErko npe-
BpaTUTb B (PUNbTPbI, AENUTENN U OrpaHUYMTENN HANpPsSHKeHNs, U P OPYrMX CXEM.

Hanpumep:
1. T[lpoxoaHon coeguHUTenNb: yCTaHaBNMBaeM nepemblvky Ha mecTto R1, a ane-
MeHTbl R17, C1, C17 He ycTaHaBnuBaeM.

2. OunbTP HM3KUX YACTOT C YacToTom cpe3a 1,6k MoXeT BbITb NOMyYeH ycTa-
HoBKoW R1 HoMuHanom 10kOm, C17=0,01mk®; anemeHTbl Cl u R17 He ycTaHaBnuBaem.
B obuwem cnyyae YactoTta cpesa unbTpa No ypoBHO —346 MoXeT BbITb pacunTaHa no
dopmyne:

1

F = -
%5 2pR1* C17

3. [Henutenb HanpskeHus nonyvaetcsa npu yctaHoBke R1 n R17. KoadduumeHT
AerneHns nerko pacymtbiBaeTcs nNo oopmyne
_ R7
Rl+ R17
Hanpumep, npu Beibope HomuHanoB R1=9kOm, R17=1kOm nony4aem genutenb
HanpshkeHns 1:10. [lnana3oH BXOAHbIX HANpsbKeHun pacumputcea oo +50B.

Heobxodumo ommemume, YmMO 8bIXOOHOE COnpomuesieHUe UCMOYHUKa cugHarna 8 3mom
criyqae O0/mKHO bbimb MHO20 MeHbwe 10kOM, uHavye MoxXem go3pacmu ro2pewHocms
U3MepeHuUs.

4. TokoBble BxoAbl Ha ananasoH 4-20MA MOXHO NOSyYnTb, UCMOSMNb3YS NEPEMbIYKY
B kadecTtBe R1, a R17=250 OM (0Obl4HO MCMONb3YIOT pe3ncTop HoMuHanom 249 Owm). Mpun
3TOM HanpskeHue byaeTt HaxoauTbes B AnanasoHe oT 1B go 5B.

Tak e Ha nnaTte MMeeTcs HECKOMMYTUPOBAHHOE NOJe KOHTaKTHbIX NSATAYKOB, KO-
Topoe ele 6ornblue pacwmpseT BO3MOXHOCTW NOMb3oBaTesa Npy co3gaHnumn pasnuyHbIX
YCTPOWCTB COMpsbKeHnsa n cornacosaHus curHanos ¢ ALIM JIA50-USB.

Mnatbl JIA-TK50 nmetoT 4 KpenexHblX 0TBEPCTUS AnaMeTpoM 3.2 MM.
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JTA-TK50, JNA-TK50A 1 JIA-TK50D mMoryT NnpuMeHATLCS C ApYrMMun nnatamu, Bbl-
nyckaembiMn 3A0 «PyaHes-LLUunaes», Hanpumep JIA70M4.

BHewwHM BUA gononHuTenbHbIX KOMMYyTaumoHHbIX nnat JIA-TK50(X). Bug ceepxy.
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BHewHun Bua kommyTtaynoHHon nnatsl JIA-TK50.
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= [edeeledodee TP~

= cocoecgszzoz -

m002885<5<5< 0

BHewHun Bug kommyTtaunoHHoun nnatbl JIA-TKS0A.
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BHewHnn Bug kommyTtaunoHHoun nnatsl JIA-TKS0D.

15



5.4. TexHu4eckue xapaktepuctuku JIA-50USB

5.4.1 AHANOIO-UM®POBOW KAHAT

5.4.1.1

54.1.2
5413
5.4.1.4

5.4.1.5

5.4.1.6

5.4.1.7

Yucno aHano2o08bix 8X0008

BxodHoe conpomusneHue

Pasbem

Jluana3oHbl 8XOOHO20 HaMNpsSXXeHUs B
OAHOMNOMNKCHOM DEXUME

Juana3oHbl 8X00OHO20 Harnps»XKeHuUs B
anddepeHUnanbLHOM pexume

3awuma o HanpsXXeHUK aHasr0208bIX
8x0008 MpU 8KITHYEHHOM HanpsXeHuuU
numaHus

Bpewms ycmaHosneHus pabo4yez2o pexuma

16 oQHONOMOCHbIX NN
8 anddepeHumnanbHbIX

He meHee 100 MOm
IDC-20

+5.0 B; 1.0 B;

+0.5 B; £0.1 B;

+2,5 B; £0,5 B;
+0.25 B; +0.05 B;

+10B

5 MuH

5.4.2 AHANOIO-UM®POBOW NPEOBPA3OBATE/b

5421

5.4.2.2
5423
5424
5.4.25

5.4.2.6

5.4.2.7

5428

5.4.2.9

Tun

Pa3speuweHue
Bpems npeobpasosaHus

MakcumanbHas Yyacmoma Quckpemu3auuu

Takmossbit cuzHana AL

3anyck npeobpa3osamerns

BHewHulU 3anyckarowuti cueHas

BbixoOHoU cueHasn KoHua rnpeobpa3osaHusi

[loepewHocmb ycmaHo8KU Yacmombl Quc-
kpemu3auyuu (8 pabodyem duana3oHe yac-

mom) He Xyxe

16

MNocnepoBaTensHOro
NPUBAMXKEHUs

10 ouT
50 mkc
20 klMy,

OT Tarimepa-cyéTymMKa BHYTPEH-
Hero KBapLeBoro reHepaTopa

MporpaMMHbIA UNN OT BHELLHEro
3anyckatoLero umnynbca

TTJ1-coBMeCTUMbIN curHan, M-
nynbC oTpuULaTenbHON NONSIPHO-
CTW; ONIUTENBHOCTb UMMYIbCa He
MeHee 1MKc

TTIl-coBMecTUMBIN curHan, nm-
nynbC oTpuULaTensHON NOMSIPHO-
CTW; ONUTENBHOCTL MMNyrbca 1
MKC
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5.4.3 LUMOPOBOW MOPT

5.4.3.1 Yucrno nuHud

5.4.3.2 YposHU u nopoeosbie 3Ha4YeHus
5.4.3.3 ToK Haepy3sKu

5.4.3.4 Pexumbl pabomsi

5.4.3.5 Bbigod numaHus (1 koHmakm XP1)
5.4.3.6 Pa3srém

8 BBOAA 1 8 BbiBOAA (C 3aLLENKON)

TTJ1 — coBMecTuMbIe

He 6onee 2 MA c Ka)xaoro Bbixoga

nporpaMMHoOe YTeHne/3anucs;

+5 B, Tok go 100 MA

IDC-20

5.4.4 CTATUYECKUME MNMAPAMETPbI AHAITOIO-UM®POBOIO KAHANA

Tunosoe MakcumansHoe

3HayeHune 3HayYeHune
5.4.4.1 [JdugppepeHyuarnbHas HenuHeuHocms M3P 10,5 +1
5.4.4.2 WHmeepasibHasg HeJIUHEUHOCMb M3P +0,5 +1
5.4.43 OQuwubka ciguea M3P +0,12 +1
5.4.4.4 CobcmeeHHbIU WyM nnambi gCKOZ M3P 0,76 1

5.4.5 OVMHAMWYECKUE NAPAMETPbLI AHANOIO-LUN®POBOIO KAHAJA

5.4.5.1

MpuBegeHbl TUNOBLIE AMHamudeckue napameTtpbl AU JJASOUSB aons BxogHo-

ro rapmMmoHmM4eCcKkoro KaJ'II/I6pOBOLIHOFO curHana c amnnmyp,oﬁ MaKCUMalribHOro
pa3mMmaxa ana HMxeykasaHHbIX nNapamMmeTpoB.

Pexum ycunutenst — ogHOMOMOCHbIN;
YacTtoTta 3anycka AL — 20 kl'y; BxogHas yactoTa —

1 klu;

KoathpmumeHT 1 5 10 50
yCUneHuns

Yuncno adp-

GEKTUBHBIX 8,64 8,62 8,6 8,53
paspsaoB

OTHoweHue 53,8 53,7 53,5 53,2
C/W, ob

Pexum ycunutens — gudpgepeHumnanbHbIn,

YacTtoTta 3anycka AL — 20 kl'y; BxogHas yactota — 1 kl'y;

KoachpmuymeHt 1 5 10 50
yCUneHuns

Yuncno adp-

EKTUBHBIX 8,62 8,6 8,6 8,56
paspsaoB

OTHoweHue 53,7 53,5 53,5 53,3
C/W, ob
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OuHamnyeckune napameTtpbl ALK (ana BxogHoro rapmoHuyeckoro curHana 1 klhu, amnnu-
Tyna £5B, npu yactoTe 3anycka AL — 20 kl'y,

c/w - 53 nb
KI' - -74 pb
POO - 71 nob
UspP - 8,6
MNogaBneHne cMHMa3HOM NOMEXMU - -50 npb
lMpoHUKaHWe 13 kaHana B kKaHan - -70 ob
Tunosoe MuHumanbHoe
3Ha4yeHune 3Ha4yeHune
OmHoweHue cusHan/lwym 06 53 50
KoaghbuyueHm 2apMoHUYECKUX UcKaxkeHul 06 75 71
PearnbHbil OuHamuyeckul duana3oH 0b 71 66
Yucno aghgbekmusHbiIx pa3psdos 8,6 8,2

3aBUCUMOCTb OCHOBHbIX napamMeTpoB OT BXOHOW 4YacTOTbl 1 YacCTOTblI 3arnycka

Faun, 1 5 8 10 15 18 20
Ky
FBx, kY, 0,08 0,4 0,6 0,7 1 1 1
C/W, nb 53,9 53,9 53,8 53,8 53,8 53,9 53,8
Krn, pb -75,6 -75 -74,5 -74.,8 -74,6 -74,5 -74,4
YUoP 8,67 8,66 8,65 8,64 8,64 8,65 8,64

HeobxoamMmo, ogHako, y4nTbiBaTb, YTO NpUBEAEHHbIE NapaMeTpbl NOMyYeHbl B YCIIOBUSIX
npenenbHO MUHUMU3UPOBAHHBLIX BHELLHUX nomex. MoaTomy npu NpUMEHEHUN YCTPOMCTBA
NA-50USB B BalUMx 3KcnepMMeHTax HeobXoaMMo Takke MUHUMU3MPOBAaTb BO3aencTBme
BHELLHUX MOMEX UMW YYNTbIBATb UX BIUSIHUE NPU U3MEPEHUSIX.

5.4.6 OBLUME

5.4.6.1 LwuHa nHtepdenca MN3BM CoBmecTumo ¢ npoTtokoniom USB 2.0*
B pexume Full speed (12 Mbps) n Low
speed (1,5Mbps)

5.4.6.2 [lompebrsgemas MOUHOCMb +5B, 100 MA (6e3 yyeTa NnoaKntoYeH-
HOro noTpebuTens K uenu NuTaHus
KoHTakTa 1 pasbéma XP1)

5.4.6.3 [abapumebi 92x57x27MM
54.6.4 Macca He bonee 180 r

* Mimeppetic USB 2.0 nodpasymesaem pabomy 8 0OHOM U3 PeXUMO8 — C MeOsieHHOU
ckopocmabto nepedayu daHHbIX — 1.5Mbum/cek, nonHol ckopocmeto — 12M6bumlcek u 8bl-
cokol ckopocmbto — 480M6umicek. Paboma JTA50 USB go3moxHa ¢ uHmepghelcom
USB 2.0 mosibko Ha pexumax co ckopocmsamu 1.5 M6uml/cek u 12 Méum/cex.
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5.5. YcTtpoucTtBo n pabota npmndopa

5.5.1 CTpyKkTypHasa cxema B3aMMOLENCTBUSA COCTaBHbIX YacTen npubopa nokasaHa
Ha pucyHke Puc.5.1.

MNaBM
MoHuTop (IBM PC/AT- WHTepdpeiic USB .| YcrpoiicTeo
N3BM COBMECTUMbIN NA-50USB
KoMMbloTEP)

Puc. 5.1

Nccneaoyemblin aHanoroBbl curHan nogaértcs Ha Bxoabl kaHanos O - 15 ycTponcTtea
JIA-50USB (6onee nogpo6Ho o0 hyHKUnoHanbHon cxeme JIA-50USB cm. n. 5.5.2). YcT-
poncteo JIA-50USB ocylectBnsaeT npeobpaszoBaHMe BXOOHOMO aHanoroBoro curHana B
umdposyo opMmy, yaobHyo nocnenyrowen obpabotkm NMNIBM.

LincdbpoBon nopt no3sonsieT npuHUMaTb OMHapHbIE CUrHarnbl, HAaNpPUMep, OT KOH-
TakTHbIX AaT4ymkoB. O4HOBPEMEHHO C 3TUM NOPT NO3BONAET YyNPaBNATb pa3nNnyHbiMn 06b-
eKTamn cMrHanamm Nnorm4ecknx ypoBHEN.

O6meH gaHHbIMK aHanoro-undgpoBoro npeodbpasoBaHns mexay NOBM u yctpon-
CTBOM ocyLlecTBngaeTcsa Yyepes uHtepdgernc USB NMOBM.

M3BM npu nomoLum cneymnanbHON NporpaMmmbl, BXOASALLEN B KOMMNIEKT NOCTaBKM
(Hanpumep: ADCLab.exe, SAVER.exe) nnu nporpaMmmsl, pasdpaboTaHHON camMuM NOMb30-
BaTenem, ocyLlecTBnseT 06paboTky nocTynawLwmx OT YCTPONCTBA AaHHbIX aHasoro-
undpoBoro npeobpasoBaHns U ynpaBrieHne YCTPOUCTBOM vepe3 uHTepdenc USB.

5.5.2 Onucanue yctponctea J1IA-50USB

dyHKUMOHanbHasa cxema yctpounctea JIA-50USB nokasaHa Ha pucyHke (2).
YCTPONCTBO COOEPXKNT CreaytoLme HesaBUCMMble y3rbl: aHanoroBo-UnugpoBon KaHan
(AUK), onopHbIn KBapueBbIN reHepaTop, LMgpoBon NopT BBOAA/BbIBOAA, BHYTPEHHUN NH-
Tepdenc ynpasneHus n koHdpurypauumn, USB nHtepdenc, coemectumbii ¢ USB 2.0 n
BTOPUYHbBIA NCTOYHUK NUTAHKS.

5.5.3 AHanoro-umcpoBon kaHan

OcHoBHoe Ha3HayeHue ALK — npeobpasoBaHue nccnegyemMoro aHasoroBoro Cur-
Hana B ungposyto opmy.

ALK cocTouT 13 BxogHOro MynbTunfekcopa, MynbTUMNeKcopa pexmMoB nsmepe-
HUS, NOSTHOTO LLUMPOKOMOSIOCHOIO MHCTPYMEHTANbHOIo YCUNuTEensi ¢ NporpaMMmupyemMsiM
kKoadbpmumeHtom yeunutens, ALIM ¢ YBX. Pexum paboTsl ALIK (0AHONOSMKOCHBIN Uin
anddepeHumnanbHbIn, a Tak e KoaduuneHT ycuneHna) sagaétcsa nporpammHo. C no-
MOLLbHO MPOrpamMMmMpyeMoro yeunutensa MOXHO 3agaTtb BXxogHown amanasoH JIASOUSB.
Mpwn 3agaHnn gns paboTbl OAHOBPEMEHHO HECKOSbKUX KaHanoB (rpynnbl KaHanoB) — KO-
APPULMEHT YCUNEHUS B KAXKOOM KaHare MoxeT OblTb 3afaH pas3fenbHO Ha Kaxabl Ka-
Han. YnpasneHne ocyLecTBAsSeTCa MUKPOKOHTPOSNIEPOM Yepes COOTBETCTBYOLINE
pPerncTpbl:
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Tpex GUTHbIN perncTp Homepa kaHana (0...7 n 8...15).

[Byx BUTHLIN perncTp pexmma (uddepeHumanbHbIi PeXnUM, 0OHOMOMCHbIN pe-
Xunm kaHanol 0...7, O4HOMOMKOCHBIN PeXUM KaHanbl 8...15, pexum KanubpoBKu HynS).

[Byx GUTHBLIN perncTp KoaddurumeHTa yeunenusa - 1, 5, 10, 50.

KoathpmumeHTsbl nepegaym n owmbka NOCTOSHHOIO CMELLEHNS Ha 3Tane HaCTPONKn
3arMoOMMUHAKOTCA BO BHYTPEHHEN NaMATU MUKPOKOHTpOepa 1 y4mTbiBarOTCA Npu pearb-
HbIX U3MEPEHUSAX MPOrPaMMHO.

Bbixog ycunutens nogkntodeH K exogy ALM. AL BxoguT B cocTaB ynpaBnstoLLe-
ro MUKPOKOHTPOJSSIEPa N COCTOUT U3 CXEMbI BbIBOPKU-XpaHEHMST aHaNoroBon MHGopmauum
N aHanoro-ungpoBoro npeobpasoBatena nocrnegoBaTesibHOro NpudnmxkeHus. Kpome
BXo4HoOro curHana AL moxeT OMNONHUTENbHO U3MEPAT:

HanpshkeHue Ha BbIXxo4e NUTaHus pasbeéma LMdpoBOro nopta — no3BonseT cre-
ONTb 3a NUTaKLWMM HanpsXKeHMeM, neperpyskon;

HanpsbkeHue NUTaHna aapa npoleccopa;

TakK XXe N3MepsTb Hanpsb>keHne Ha BCTPOEHHOM AaTynke TemnepaTtypbl — U3MepsTb
TemnepaTypy MUKPOKOHTPOSepa, YTo NO3BonseT NpubnmsnTensHO OLeHUTbL TeMnepary-
py yCTpOMCTBa.

AU moxeT paboTaTb B pexmmax C ycpegHeHUeM* HanpspKeHNa No HECKONbKUM
Toykam n 6e3 ycpegHeHus. YcpeaHeHne no3BonseT HECKOSbKO NOBbLICUTb TOYHOCTb U3Me-
PEeHUs, OAHAKO 3TOT PEXUM XenaTenbHO NCNOoNb30BaTh A4S MeASTIEHHO MEHSOLLMXCS
npoueccoB. [Ina namepeHnsa 6uICTponpoTEeKarLLMX NPOLEeCcCoB yCpeaHEHNE KenaTenbHO
OTKIMOYMTL. [lepekritoyeHme pexnma ocyLLecTBseTcs NporpaMmMHo.

MukpokoHTponnep coctouT n3 sigpa 8051, paboTtatouiero Ha yactoTte 24 MIy, na-
MSTU AaHHbIX, NPOrpamMm, HacTpPOeYHbIX NnapameTpos, USB koHTponnepa, paboTatowero B
pexume Full speed (12 Mbps) n Low speed (1,5 Mbps).

NcTouHuk TakToBOM YacToTbl AL BHYTpeHHMIA. 3anyck npoueaypbl U3MepeHus
MOXeT NPOUCXOOUTb U OT BHELLHEro uMmnynbca 3anycka - T TJ1-coBMecTuMbIn curHarn, ne-
peaHUin OPoHT UMMynbca oTpuuaTenbHOM NONSIPHOCTU; ANUTENBHOCTb UMMNYSbCa HEe Me-
Hee 1MKc. MMnynbc gomkeH 6bITb NoAaH Ha 4 KOHTaKT pa3béma XP1, a 3emna npucoeau-
HEeHa KO 2 KOHTaKTy 3TOro xe pasbéma. dopma curHana nokasaHa HUXe Ha puc.

ONNTENbHOCTb MMNYJIbCa 3arnyCcka He MeHee 1 mkc

P »
< P

! ™\

B aTOT MOMeHT HauHeTcs npouenypa 3anycka AL

v

BHYTPEHHUN NCTOYHMK TakToBbIX UMMYNbcoB ALLM - BbIXOA cyeTymnKa-Tanmepa.
[Mporpammmnpyembln JennTesib HacToTbl UCNONb3yeTCa A5 3a4aHNsA TaKTOBOW YacToThl
cYéTumka-tTanmmepa. Ha ero Bxog nogaétcs yactota 2 My ot 3agatowiero kBapLeBoro re-
HepaTopa. KoahprumneHT geneHnsa 4actoTbl BHYyTPEHHEro NCTOYHUKA 3aaéTca 16 6uT-
HbIM NpOrpamMMMpyeMbiM genntesnieM 4acToTbl. Hanvyme nporpammmpyemoro genntens
Nno3BosisieT 3agaBaTth «CeTKy» yacToT 3anycka AL ot 30,5 Ny go 20 ki,

* [lns nony4yeHuss makol 803MOXHOCMU HeobxodumMo omoesibHO 02080pUMb 1puU
3akase ycmpoticmsea JIA-50USB.
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YT106bI paccunTtaTtb Heobxoammyto Bam vactoty 3anycka AUI - Fayn, Heobxoammo Boc-
nonb3oBaTbCA crieayoLlen hopmynon:
Faun=2000000/N I'u, rae N — uenoe nonoxurernsHoe Yncrno ot 100 go 65536.
Hanpumep: ansa nony4yeHns MakcnumarnbHOW YacToThbl guckpeTtmdaumm 20 k'y N AOmKHO
ObITb paBHO 2000000/20000=100, npn N=65536 nony4ntcsa Yactota gnckpetmsaumm AL
Faun=2000000/65536=30,51757812... ('u).
Bo3moXxHO nonyyeHune n 6onee HU3KMX YacToT npeobpasoBaHna*. [1ns aToro B KOHTPO--
nepe ecTb BO3MOXHOCTb MMETb €LLE OANH TaKOW Ke KacKagHO-COEAMHEHHbIN 16 BUTHbIN
nporpamMmmupyembii genutens. MMHMmanbHas 4yactoTa npeobpa3oBaHus Torga cCocTaBuUT
Faun=2000000/65536/65536=0,00046566128... (I'u) nnu Kaxabln 3anyck byaeT ocyLuecT-
BNATbCS NPUGAN3NTENBbHO Yepesd 35 MUHYT 47 CEeKyH, KaXKabliA.

5.5.4 Lndposon nopT BBOAA/BLIBOAA

Lindpposon nopT BBOAA/BLIBOAA COAEPXKUT 16 NUHMI - 8 Ha BBOA M 8 Ha BbIBOA,. J1u-
HUKM BBOAA M BblBOA4A HE3ABMCUMbI U PacnonoXeHbl Ha KOHTakTax pasbéma XP1. Y undg-
pPOBOro nopTta MMeeTcst A0ONOSTHUTENbHAsA BO3MOXHOCTb NepeaaBaTb AaHHble € (Ha) und-
pOBbIE JIMHMM MO CUHXPOHHO C TaKTOBbLIM reHepaTopoM*. Takasi onumsi No3BonsieT Nony-
YNTb NPOCTENLLMIA aHanu3aTop UMMPOBbLIX IMHUIA UK BblgaBaTb CUHXPOHHbIE BO3OENCT-
BUSA Ha BHeLUHWE YyCTponcTBa. BHYTpeHHSAS CTpyKTypa NOpTOB BBOAA-BbIBOAA NpeadycmaT-
puBaeT nepegayvy MHgopmMauumn no 4-6UTHOM LIMHE, NO3TOMY NPU CMEHEe AaHHbIX HOBas
MHOpMaUMs NOSBNSETCS CHavana Ha Mnaglwux, a 3aTemM Ha ctaplmx 4 butax nopra.
Mpn cunTbIBaHUKN onepauns CHNTbIBAHUA NPOMCXOANT B 2 9Tana: cHavarna permctpupyeT-
cs HhopmMauma o mnagwmnx 4-x éutax, 3atem ctapLumx. lNpu cyMTbIBAHMM AaHHBIX BPpEMS
HeonpeaeneHHocTn 0,6 MKC, a npu 3anucu Takke He 6onee 0,6 Mkc. Ha BbiBoA 1 pasbéma
XP1 BbIBEOEHO HanpspkeHne nutaHus +5B ¢ anekTpoHHOW 3awwmTon oT neperpysku. Orpa-
HUYEeHWe Toka npoucxoauT Ha yposHe 100MA ...140MA.

5.5.5 WHTepdencol ynpasneHus 1 BBoga BblBoga

BHYTpeHHUN nHTEepdenc ynpaBneHnsa n KoHpurypaumm npegcrasnget cobom Ha-
Oop perncTpoB 1 ynpaBnsAwLLEro KOHTponnepa, Heobxo4MMOro Ana NporpaMMHoOro 3aja-
HUS BCcex NnapamMeTpoB paboTbl NpeobpasoBaTtens, Taknx, HaNpUMep, Kak:

pexum paboTtbl ALK;
YUCMO onpalnBaeMblX KaHasnoB;
pexum paboTbl LMGPOBOro nopTa BBOAA/BbIBOAA U Apyrue napameTpsbl;

NHutepdenc USB Bepcum 2,0 B pexxume Full speed (12 Mbps) 1 Low speed
(1,5Mbps) ocywecTBnsAeT ynpasneHve 0OMeHOM JaHHbIMU Mexay npnbopom n NIBM.

NHTepdencHbIn kabenb, BXOOALWMN B KOMMNEKT NOCTaBkn, obecneymBaeT HeObXo-
ANMOE KayeCTBO CoeNHEHU Mexay komnbtoTepoM n JIAS0USB ¢ MMHUMansHbIM Npo-
XOOHbIM CONPOTUBIIEHNEM.

YCTPONCTBOM MOXHO YnpasnsaTb Npu noMoLum gpareepa. lNpumepbl nporpaMmmupo-
BaHUA JaHbl ANSa cnegyowmx cpeq paspabotkmn: VC++, Builder, Delphi, Visual Basic,
LabView.

KoMnnekT noctaBku BXOAUT KOMMNOHEHT ActiveX, C HECKOMbKO OrpaHUYeHHbIM
PYHKUMOHANOM (MPUCYTCTBYKOT OCHOBHbIE KOMMOHEHTbI).

MpucyTtcTtByOT NpuMepbl paboTbl ¢ ActiveX B criegytowmx cpegax: Excel, Visual Basic,
Math Cad, Math Lab.

* [lns nony4yeHuss makol 803MOXHOCMU HeobxodumMo omoesibHO 02080pUMb 1puU
3akase ycmpoticmsea JIA-50USB.
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puc. 5.2

dyHKuMoHanbHas cxema JIA-50USB

MonHbn

BxogHon MynbTtun - 1
) MynbTHN nekcop nporpamMmMupyembl it
Pa3bém nekcop PEeXUMOB MHCTPYMEHTanbHbI 1
ALK ycunutensb
("1,5,10,50)
16

KaHanos

BHyTpEHHﬂﬂ WunHa AaHHbBIX W ynpaBJlieHUHA

1L TF

‘%

ALUM ¢ YBX

10 paspsapgos

30lMy... 20kMy

Tanmep
166uTt

KBapueBblin
resHepatop
24 MTy

LUundposorn nopt
BblBOAA

MutaHue
aHanoroeson
YyacTu

Pas3bém
umng posoro
nopTa

aopo 8051

LUundposor nopt
BBOoda

McTouyHNMK
numTtaHusa

3awunta ot
neperpysku

LUundposor nopt
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PyHKUMS main ()

A 4

WHuupanusmn
poBaTb
MUWKPOKOHTPO
nnep

v

WHuupanusmn
poBaTb USB

v

3anyctuTb
USB

v

BeckoHeYHbIn
LMK

v

BbInonHuTh
LencrTeus,
onpepensieMble
yCTaHOBKOW
cnaros B
npepbiBaHUSX

v

KoHeL, coyHKLmM

main ()

Brnok-cxema nporpamMmebl paboThbl

O6paboTymk
npepbiBaHna USB

MNonyyeH 8-
6anToBbIV NakeT?

BbInonHutb
onpeaeneHHbIe
OevicTBuS B
COOTBETCTBUMN C
NPUHATBIM 4-
6anToBbIM
nakeTom

KoHeLw o6paborumka
npepbiBaHna USB

La50USB

BbInonHutb
onpeaeneHHbIe
OevicTBuS B
COOTBETCTBUMN C
NPUHATLIM 8-
6anToBbIM

NnakeTom
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brok-cxema B3anmogencTems
KOMMNOHEeHTOB nporpammbl La50USB

USB-
[aHHble oT
nakeTbl OT AL
xocta (PC)

ObpaboTynk
npepsbiBaHns USB

ObpaboTynk
npepbiBaHns AL

PyHKuMA main ()

|l> Mepepava ynpasneHus (BpemeHHasi)

5.6. Kpatkoe onucaHue nporpamMmmbl MUKPOKOHTpoOMepa.

®yHKUKMA main () NPOBOAUT MHULMANM3aLMNIO MU 3anyCK MUKPOKOHTpOMepa, B TOM 4nucne
ero USB-dyHKUUK, OCyLLeCcTBNAET NpoBePKY PYHKLUMOHNUPOBAHUS HEKOTOPLIX Y3108
JTAS50USB. lNocne aTtoro goyHKums main () BxoguT B 6€CKOHEYHbIN LIKKIT1, B KOTOPOM Mpouc-
XOOUT NpoBepka psiga gnaros cOObITUN N BbINOSIHEHWE ONpeaeSieHHbIX AENCTBUIA, COOT-
BETCTBYIOLLErO Kaxgomy conary. dnarn yctaHaBnmMBaroTCA No npepbiBaHNAM. Takon me-
XaHn3m obecneymnBaeT Oonee GbICTPOE BbINOMHEHNE 00paboTKn NpepbIBaHUIA.

O6paboTtyuk npepbiBaHna USB BbINOSHAETCA MO NPULLIECTBUKN Kakoro-nnbo naketa
OT xocTa (KomnbtoTepa). [NakeTbl - 3T0 6510KM U3 4-X Unu 8-mmn 6anT, NocbiNnaemMble XOCTOM
MUKpOKOHTposnsiepy no USB. OHKU ngeHTunumpyoTca no nepsomMy 6anty n cnyxart ans
nepegayv KoOMaHg U AaHHbIX. [lakeT aHann3npyeTcd, N B COOTBETCTBUN C €ro CoaepPXKun-
MbIM BbIMOMHATCS onpeaerneHHble AencTBusS. BMecTe ¢ TeM MOryT Takke ycTaHaBnu-
BaTbCS onpeaeneHHble dnaru, ynpasnsawowme paboton obpabotumka npepbiBaHms ALLMM.
Hanpumep, cdnar ycpegHeHusi BKIOYaET PeXUM U3MEPEHUST CUrHana ¢ ycpegHeHnem
3Ha4YeHUM N0 HECKOSTbKMM TOYKaM, YTO yBENUYMBAET TOYHOCTb U3MEPEHNA MeafleHHOME-
HSAIOLLMXCA NPOLLECCOB U T.A4.

O6paboTtuuk npepbiBaHna AL nony4vaeTt ot AL 2-6arToBOE YnCno, aBnswoLeecs
npeobpa3oBaHHbIM 3Ha4YeHUeM HanpshkeHus Ha Bxoae AL n BbINOMHSAET € 3TUM 3Ha4ve-
HWeM onpefeneHHble HavanbHble JENCTBUSA, KaK, HanpuMep: ycpeaHeHne, nepefaya B
nporpaMmmHoe FIFO (CcTpyKTypa XpaHeHus nHopmMauumn, padoTtarowas no NpuUHLMNy ove-
peav) ansa nocnegytowen nocblnkm no USB u T.n. [lanee HekoTopble 4eNCTBUSA C U3Me-
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PEHHbIM 3Ha4YeHNeM nepeHocAaTcs B LMK oyHKumn main (). NMporpammHoe FIFO — 370
FIFO, opraHnsoBaHHoe B JIASOUSB nporpaMMHbIMKM MeETO4aMU BO BHYTPEHHEN onepa-
TUBHOUW NaMATMU.

5.7 KpaTtkoe onucaHue B3aumogenctema JIASOUSB un komnbtoTepa.

B cucuteme c untepdencom USB KoMNbIOTEP SABMSETCS OCHOBHbLIM (Master) ycTpou-
CTBOM, a nepudepuiHble Moaynu — BcnomMoratenbHbiMu (slave). KomnbtoTep nepnogunye-
CKM BbICbINaeT 3anpocbl Mo NMHMAM AaHHbIX MHTepdenca USB. BHOBb NOAKMOYEHHOE
YCTPOWCTBO AaeT COOTBETCTBYOLWMIN oTBET. [ocne npoBeaeHus nHmumanuaawgmm, Kotopoe
COCTOUT B Npueme 1 nepefade CoOOTBETCTBYIOLLMX NAKETOB MHULMANN3aLnmn yCTpoNCcTBO
NOrMyeckn NOAKNIYaeTCcsa K cucteme Npu NOMOLLM cneuunarnbHbIX ApanBepoB paboTbl C
USB, B ToM uncne gpansep ycrpouctesa LAS0USB.

YCTPONCTBO roTOBO K paboTe.

lMonb3oBaTenbckoe nNporpammMmHoe obecrneyeHne npu NOMOLLM COOTBETCTBYHOLLMX Na-
KeToB nogrotaBnueaeT 1 HacTpamBaeT JIAS0USB — onpegenseT Konn4yecTtBo Heobxoaun-
MbIX KaHanoB, YyBCTBUTENbHOCTb, PeXnMbl paboTbl aHanorosoro kaHana. Kpome Toro,
3afaeT 4YacToTy AMCKpeTmu3auuu, TN 3anycka, pexum ycpegHeHud. lNonb3oBaTtenbckas
nporpamMmma MOXeT onpeaennTb COCTOsIHME YCTPOUCTBA - U cAenaTb BbIBOA O FOTOBHOCTU
yCTpOMCTBa K paboTe 1 ocyLLecTBUTb 3anyck. [locne aToro nporpaMmma ocyLlecTBndAeT 3a-
npoc Ha NpueM AaHHbIX C COBCTBEHHO npueM aaHHbIX oT JIAS0OUSB ¢ nocneaytoulen ob-
paboTkon. COOTBETCTBYHOLMI NAKET OT master octaHaBnmMBaeT cOop AaHHbIX. AHanorny-
HO OCYLLeCTBNSIETCS B3aUMOAENCTBME NpU nepeaaym gaHHbIX LmdpoBoro nopra.

6. MOAroTOBKA MPUBOPA K PABOTE

6.1. JKcnnyTauMOHHble OrpaHUYeHuUs

6.1.1. lMpn Bonblmx konebaHusx TemnepaTyp B CKMaACKuUx U paboymx nome-
LeHusX, noflydyeHHble co cknaga yctponctea JIA-50USB Heobxoaumo
BblAepXaTb HE MeHee [BYX YacOB B HOpMasibHbIX YCITOBUSIX B yNaKoBKe.

6.1.2. lMocne xpaHeHusi B YCOBMUSIX NOBbILIEHHOW BAXXHOCTU YCTPONCTBA
JTIA-50USB Heobxogumo BblaepxaTb B HOPMasibHbIX YCIIOBUSIX B Teye-
Hue 6 u.

6.1.3. lMpwn pacnakosbiBaHUK ycTponcTtea JIA-50USB npoBepuTb €€ KOMMEKT-
HOCTb B cOOTBeTCTBUM C n. 5.3 Ha cTp. 13.

6.1.4. MNoBTOpHYIO ynakoBky ycTtpouncTea JIA-50USB npou3BoguTb B crydyae oT-
KntoyeHus ero ot NOBM gna nepeBo3kn nnu xpaHeHud. lNepepn ynakos-
kon yctponctea JIA-50USB npoBepuTb €ro KOMMNSIEKTHOCTb B COOTBETCT-
BuM c n. n. 5.3 Ha cTp. 13.

6.1.5. B kauectBe NOBM ncnonbsosatb IBM PC/AT-COBMECTUMbIN KOMMNbLIOTEP
¢ USB uHTepdericom.

6.1.6. lMocne Bkno4eHna nutaHusa NMIOBM ¢ nogknoveHHbIM ycTporcTBoM J1A-
50USB npoBoanTb TOYHbIE U3BMEPEHUSA HE PaHbLLE BPEMEHU YCTaHOBIIe-
HUsA paboyero pexuma npubopa, TO eCTb HE paHblle YeM Yepe3 5 MUH.
nocne BKNoYeHnsa npuodopa.

6.1.7. He cnepgyeT nogknioyaTth K 1-My KOHTakTy pasbéma XP1 ycTponcTtsa, no-
Tpebnswowme Tok 6onee 100 MA (cm. n. 7.1 Ha cTp. 23).
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6.1.8. [Ins npegoTBpalleHns Bbixoda u3 cTposi npubopa Ha BXOAHbIE pa3beMbl
HeobxoaMmo nogasaTb CUrHasnbl C NnapaMmeTpamu, ykasaHHbIMK B Tabnu-
ue (Tabnwuua 6.1).

Tabnuua 6. 1
MapameTpbl cUrHanoB, NnogaBaeMbIX Ha pa3beMbl ycTpouctTea JIA-50USB
Paszbem OnucaHue BXOQHOro curHana
XP1 TTJ1-coBMeCTUMbIN curHann.
XP2 MakcmanbHast amnnnTyga BXO4HOro curHana, nogaBaeMblX Ha aHano-

roBble BxoAbl (AIN<O...15>) He 6onee 0£7,5 B BO BKMOYEHHOM COCTOSI-
Hun JIA-50USB

6.2. PacnakoBbiBaHue U NnOBTOPHOE ynakoBbiBaHUe

6.2.1. Mpwn pacnakoBbiBaHMK ycTporctBa JIA-50USB npoBepuTb €ro KOMMeKT-
HOCTb B cooTBeTCTBUM C n. 5.3 Ha cTp. 13.
6.2.2. PacnakoBbiBaHue yctponctea JIA-50USB npoBoguTh criegyrowmm obpa-
30M:
1) OTKpbITb YNakoOBOYHYIO KOPOOKY;
2) BblHyTb 13 KOpoOKM nNpubOp, KOMMNEKT NpPOrpaMMHOro obecrneyeHus 1 OTBETHbIE
4YacTu BHELLUHMX pa3beMOB, 3aTEM BblHYTb 3KCMAYTaALMOHHYH AOKYMEHTaLNIO;
3) lMponsBecTn BHELWHUIN OCMOTP Npubopa Ha OTCYTCTBUE NOBPEXOAEHUN;
4) TMpoBepuTb MapKMPOBKY, NromMobnpoBaHmne npnbopa B cooTBETCTBMM C N. 11 Ha CTp.
49.
5) lMosTOpHYt ynakoBKy npnbopa nponsBoanTb B 06paTHOM nopsiaike B COOTBETCTBUM
c n. 6.2.2 B cnyyae geMOHTaxa 4nsa ero nepeBo3kn nnu xpaHeHus. lNepen ynakos-
Ko npubopa NpoBepuUTb €ro KOMMEKTHOCTb B COOTBETCTBUM C M. 5.3 Ha cTp. 13.

6.3. lopapoK ycTaHOBKMU

YcTaHoBKa npubopa AenuTcs Ha aBe YacTu:
1) YcTaHoBKa annapaTtHbIx cpeacTtB (ycTaHoBka npubopa JIA-50USB);
2) YcTaHoBKa nporpaMmMHoro obecneveHus.

6.3.1.YcTtaHoBKa npubopa JIA-50USB

,El,anee npneBoanTCA OCHOBHaA UHCTPYKUMA MO YCTaHOBKE npm60pa, OQHaKO Kpome
HEe€ BaM TaKke crnegyeTt pykoBoACTBOBaATbCA PYKOBOACTBOM MoJsib3oBaTesid UM TeXHn4e-
CKUMU coBeTaMn On4d Ballero KoMmnbroTepa (B KOMMNNEKT NoCTaBKN HE BXO}J,I/IT)

1) YcTtaHoBUTb Npnbop Ha MecTo, rae oH ByaeT aKkcnnyaTnpoBaTbCs;

2) K pasbemy XP3 nogkntounte kabens USB Tun A-B. BTopown koHel, kabens
nogkntoyvute K NK.

3) K pasbémam XP1 unu XP2 npubopa npucoeanHuTe oTBETHbIE YacTu pasbe-
moB IDE-20 ¢ kabensmn, coeguHsaowmnmMmm nnaTy ¢ nepudepumnHbiMn YCTPONCTBAMU — UC-
TOYHMKaMM aHaroroBbIX UNn LMpoBbIX curHanos. MNpegsapuTenbHO HEOBX04MMO K OT-
BETHbIM YacTsiM pa3bemMoB IDE-20 npMcoeguHUTb MHOFOXUITbHBIN TIEHTOYHbIN Kabenb.
CoeavHeHne O0TBETHOM YacTh pasbema C kabenem ocyLLecTBATbL NPU NoMoLLM obxuma. *
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4) >KenatenbHo npu nogkntoveHumn JIA-50USB cHavana obecneunts MUHK-
MarnbHbIA YPOBEHb BXOAHbLIX CUTHAsOB.

5) YcTtaHoBuTb (Npu HeobxoamMmocTn) nporpammMmHoe obecneveHne npubopa.
6) Mpnbop JIA-50USB ycTaHoBIIEH M rOTOB K paborTe.

* [pu komnnekmosaHuu rinamamu JIA-TK50(x), exoOHble kabesnu u nposoda om repuge-
PUlHBbIX ycmpolcme Heobxo0umo rpedsapumeribHO MOOKIHYUMb K KITeMMHbIM coedu-
HUmesnsm OaHHbIX rnaam.

6.3.2.YcTaHOBKa nporpamMMHoOro o6ecnevyeHus

@ BaxHoe 3ameyaHue!

PekomeHdyemcs umemb pe3epeHyHo KOMuUK rpogpaMmbl yCmMaHOoB8KU, ecriu rMpoepaMmMHOe
obecrieyeHue rnocmaersisiemcsi Ha ouckemax.

Haubonee ceexul sapuaHm rpoepaMmMHo20 obecrieyeHusi MOXHO 3a2py3ums ¢ calima
npoussodumerss www.rudshel.ru/beta

[MporpammHoe obecnevyeHrne n JOKyMeHTaLuMs K HEMY COAEPXUTCHA Ha BXOOALMX B
cocTtaB npubopa ancketax unu gucke CD ROM (cm. n. 5.3 Ha cTp. 13).

NHpopmauna o6 yctaHoBKke nporpaMMHOro obecrneyeHusi, onucaHme nopsigka pa-
00TbI C HUM, CBEAEHUS O Ha3Ha4YeHUN N PacnosioXXeHUN OPraHoB yrnpaBneHUs COAePXUTCSH
Ha aTuX Xe Hocutensax. MIHpopmauusa no nporpaMMmMpoBaHUIO NaTbl HAXOAUTCSA TaM Xe.

6.3.3.UHCcTannsauua nporpaMmmsbl

Mpn nepBoM noakno4eHnn npubopa K KoMMNbTEPY, onepawmoHHas cuctema (Win-
dows 95/98/Me/NT/2000/XP) coobwmTt Bam, 4TO HangeHo HOBOE YCTPOWNCTBO, U Npeasio-
XWUT YyCTaHOBUTb ANSA Hero aparvieepa. BctaBbTe KOMNAKT ANCK, BXOOALLNA B KOMMIEKTa-
umto K nnate, n ykaxknte OC nyTb K KoMnakT aucky. Ecnv Bel 3arpyaunu MO 13 nHtepHeTa
C Hawero canta www.rudshel.ru/beta, To pacnakynte cogepxumoe ganna “inf.zip” B nto-
©oun BpemeHHbIn KaTanor n ykaxute OC nyTb K 3TOMy KaTanory. Ecnv yctaHoBka npotuna
HOpMarnbHO, TO B AMcneT4yepe yCTPOUCTB AOSMKHO NOSIBUTLCS HOBOE YCTPOMCTBO B pasfe-
ne “ADC Centre ADC/DAC boards”. Hanpumep, anga npubopa La50USB - “ADC centre
LA50 USB)”. Ecn1 HOBOe YyCTPOMCTBO HE NOSIBUINOCH UMW YCTPOUCTBO B cucTeMe 0603Ha-
YaeTcs C BOcKnMuaTesibHbIM 3HaKoM, TO criefyeT nepeycTtaHoBUTbL ApanBsepa.

lMocne ycTaHoBKM MnaThbl B CUCTEME MOXHO NPUCTYNaTb K yCTaHOBKE NPOrpamMmMHOro
obecnedveHus. MO pacnonoxeHo Ha KOMNakT gucke. Tak e Bbl MOXeTe 3arpy3ntb Hau-
bonee ceexyto Bepcuto 0O U3 nHTepHeTa co cTpaHuubl www.rudshel.ru/beta.

Bam HeobxoanmMo ycTaHOBUTL NocneaoBaTenbHO TpU AUCTPUBYTUBA 13 Nanku
“LaSDK”:

ADCDriversSetup.exe — 6ubnuoteku n gpareepa ansa nnar,
ADCUtilitySetup.exe — cTaHAapTHbIE NpOrpamMMbl,
ADCSamplesSetup.exe — npMmepbl NPOrpaMMmMpoBaHuS.

[anee cnenynTte NHCTPYKUUAM, MNOSBSIOLWMMCS BO BpEMSA YCTaHOBKM ANCTPUOYTMBA.
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7. TMopsaok paboTbl

7.1. Pa3mMmewieHue OopraHoB ynpaBneHus, HaCTPOﬁKM U nogknr4ye-

HUA npubopa

PacnonoxeHune pasbemos (XP1 — XP3) nokaszaHo Ha pucyHkax (Puc 4.1 n 4.2) *

HasHaueHue paszbemos yctponcTtea JIA-50USB ykasaHo B Tabnuue (Tabnvua 7. 1).

*Obpamume 8HUMaHue, YMo pa3bEMbI 8bI2715105iM 00UHaK080, KaK Orisl aHari02080:20,
mak u 0518 yughpoeoeo rnopma. He nymadme ux mexady cobol, m.K. npu HernpasusibHOM
BKIMIOYEHUU MOXem eblimu u3 cmposi He morsbko JTASOUSB, HO u owub0YHO rodKIoYeH-

Hble 8HelWHuUe yeriu.

Tabnuua 7. 1
Paszbem Twvn HasHayeHue
XP1 IDE-20 LindppoBon nopT BBOAA/BLIBOAA
XP2 IDE-20 AHanorosbIn BXoA,
XP3 USB MpegHasHayeH ana obmeHa gaHHbIMKU Mexay
M3BM n yctponcteom JIA-50USB, a Takxke nuta-
HUA yCTpPOUCTBA

HasHa4eHune KOHTaKTOB pa3béma uudpoBoro nopta seoga/sbisoga XP1 (Puc. 7.1)

npusegeHo B Tabnuue (Tabnvua 7. 2).

kg * Merka BbBIBOA 1
v A4
19 17 15 13 11 9 7 5 3 1
0 O 0O O OO o O o o
O O 0O 0O o o o o o o
20 18 16 14 12 10 8 6 4 2

Paszbém XP1 (Bua cnepeam)

Puc. 7.1
Tabnuua 7. 2
Ha3Ha4yeHue KOHTaKTOB pa3béma undpoBoro noprta BBoaa/BbiBoga XP1
Homep | O603HavYeHne Bxon/ HasHa4yeHue
KOH- BbIXOA,

TakTa

1 +5B BbIX0a Mutanune (+5 B), TpaHcnupyemoe ¢ pasbema

USB, TOK Harpy3ku He 6onee 100 MA
2 DGND 3emMns UndpoBas 3emns
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3 -READY BbIXo[ Mmnynbc KoHUa npeobpasoBaHns

4 -START BXoA 3anyck npeobpasoBaHus

5 PB7 BXO[, MopT BBOAA, UMdpoBoOM BXOS 7

6 PB6 BX0O[, MopT BBOAA, UNdDPOBON BXOA 6

7 PB5 BX0O[, MopT BBOAA, UNdPOBOM BXOA 5

8 PB4 BX0O[, MopT BBOAA, UNdPOBON BXOA 4

9 PB3 BX0O[, MopT BBOAA, UNdPOBON BXOA 3

10 PB2 BXoA MopT BBOAA, UNPOBOM BXOA 2

11 PB1 BXoA MopT BBOAA, UNdpoBon BXxoa 1

12 PBO BX0O[, MopT BBOAA, UNdpoBOM BXxoA O

13 PA7 BbIXoa MopT BbIBOAA, UMPOBOM BbIXOS 7
14 PAG6 BbIXoA MopT BbIBOAA, UMGPOBOM BbIXOA 6
15 PA5S BbIXo[ [MopT BbIBOAA, UMGPOBOM BLIXOA 5
16 PA4 BbIXo4 [MopT BbIBOAA, UMGPOBOM BbIXOA 4
17 PA3 BbIX0A [MopT BbIBOAA, UMAPOBOM BbIXOA 3
18 PA2 BbIXO[ MopT BbIBOAA, UMPOBOM BbIXO4 2
19 PA1 BbIXoa MopT BbIBOAA, UMpoBOM Bbixoq 1
20 PAO BbIX0A MopT BbIBOAA, UndpoBom Bbixos 0

@ [MpumevaHue

@ YpoeHu cueHanos 0omkHbl bbime TTJ1— coemecmumsi. [pu 3mom yposeHb cuaHarsa
Jlo2u4yecKoao Hyrisi O0/mKeH niexams 8 Ouarna3oHe om 0B 0o 0.4B. YposeHb rozauye-
cKoli eOuUHUUbI 8 Ouarna3oHe om 2.4B 0o 5B.

@ [nsa cuzsHanos, nodasaembix Ha KOHMakmel padbema XP1 yughposozo rnopma 660-
Oalebieo0a Heobxodumo ucronb3oeams yugposyro 3emnto DGND (861600 2 amozo
pa3béma).

@ [lpu ucnone3oeaHuu nuHUU numanus (1-u ebieod pasvéma XPL1) cmapalimecs u3be-
2amb riepeapy3ok, 0axe KpamkospeMeHHbIX. (Hanpumep, npu eknroyeHuu Baweeo
oorofHUMenbHo20 ycmpoucmea ¢ 60/1bWUMU eMKOCMAMU KOHOeHCamopos 8 Uernsix
numanus)

@ Kpome moeo, 3anpeuw,eHo nooKno4Yamse amy JfUHUKO K BHEWHUM UCMOYHUKaM numa-
HUS.

@ Koy npedcmasnsem cobol ebleMKy 8 rracmmacco8oM Kopriyce pasbémos XPL u

XP2. CoomeemcmeeHHO, 0m8emHblie Yacmu pa3bEMO8 UMeKm 8bICmyrl, KOmopbil
He 0380J15em COCMbIKO8aMb Yacmu 8 rnepesepHymoM coCmosiHUU. TemM He MeHee,
npu npuoxeHuu 6ocmamo4Ho 60/1bWO020 yCususl, MOXHO HE MOJIbKO C/IoOMamb Pas3b-
éM, HoO u 0o0bumcsi Yacmu4yHO20 KOHMakma 6b180008 8 NMepe8epHyMOM COCMOSIHUU, C
HerpedcKka3yeMbIMU rnocriedcmaeusimu. ..
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Hwxe npeacrtasneHbl BpeMeHHble anarpammbl curHanoB « —START» U « —READY».

ONMNTENbHOCTb MMMNYyJib¢a 3anycka He MeHee 1 mkc
—P

! N\

B aTOT MOMeHT HadHeTCcs npouenypa 3anycka AL

o
vy}
<«—3.3

v

Bug curHana « —START», KOTOPbIA NPON3BOANT 3anyck npoueaypy namepenms ALMM.

Mepuog anckpetusaumm ALLM

P

Ll
| o
EEEN

AL vamepser. MepekroyeHre kaHanos cnecp.);Krgﬁ.taeligeTaK AU namepser
Takt N §
TOBOIo nMmnyrbca TaKT N+1

}J,HI/ITGHI:H?th nMnyrbca 1 mKkc

7
o 3] L

[
»

BpemeHHasa gnarpamma curHana « —READY», koTopbii coobliaeT 06 okoH4YaHun Te-

Kywero umkna ALM.

3mom cuzHan yOO6HO ucriosib3oeams, Haripumep, rpu co30aHuuU MHO20KaHaslbHO-
20 usmMepumesibHOcO KOMIIJIeKca 8 Ka4decmee cucHaria riepeKkriroyeHus 00r10IHU-
meJsibHO20 MyJfibmuririeKkcopa.

/] LononHeHue.
1. BxodHas uernb nuHUU «<-START» umeem 3awjumy om rnepeHarnpsXXeHusi He
6onee £10B. U nodknoyeHa K nuHUU +5B yepes pesucmop 10kOm.
2. BbixoOHas uerb nuHuu «-READY» umeem 8bixo0HO€e cornpomuerieHue ro-
psidka 3300m.

..1.  HasHauyeHwue KOHTaKTOB pa3bema aHanorosoro Bsoaa XP2 (Puc. 7.2)
npusegeHo B Tabnuue (Tabnvua 7. 3).

Pazbém XP2 (Bua cnepeam)

KJIIOY
A4

19 17 15 13 11 9 7
O 0O 0O O 0O 0 O

~»O O w
NO O -

5

o)

O 0O 00O OO0 O O

20 18 16 14 12 10 8 6
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Puc. 7.2
Tabnuua 7. 3
Ha3HauyeHue KOHTAKTOB pa3bema aHanoroeoro Bxoga XP2
Homep koHTaKTa O603Ha4yeHue HasHauyeHue
1 AIN O AHanorosble BxoAbl kaHanos 0, 15 Ans cuHgasHoro pexuma
2 AIN 8 unu B gudpdepeHumansHom pexmme AIN 0, 7 -  HeuHBep-
Tupytowme sxogbl, AIN 8, 15 - nHBepTUpyoLine BXoabl Co-
3 AIN 1 OTBETCTBEHHO.
4 AIN 9
5 AIN 2
6 AIN 10
7 AIN 3
8 AIN 11
9 AIN 4
10 AIN 12
11 AIN 5
12 AIN 13
13 AIN 6
14 AIN 14
15 AIN 7
16 AIN 15
17 AGND AmnanoroBast 3eMJIs
18 AGND AmnanoroBast 3eMJIs
19 AGND AHayoroBast 3emMJIs
20 AGND AHaJIOrOBast 3eMJISI

@ [NpumeyvaHusi

1) Ans cueHanos AINO...AIN15 Heobxo0umo ucronib308ame aHasro208yo 3eMITH0
AGND.

2) [lpu nodknrYeHUU cuzHarsno08 ¢ Heu3eecmHbIMU Xapakmepucmukamu (amrnumyoa
He dommkHa npesbiwamp 10B npu eknroyeHHom numaHuu JTA50 USB) usmepeHus
crniedyem Ha4YuHamb C HaUMEHee 4yecmaeumeribHO20 ripedena.

3) [lpu uccnedosaHuu cueHarsos, ypo8HU KOMOPbIX Mpesbiuiarom 3Ha4yeHUsI MaKcu-
MasibHO 803MOXHbIX 01151 0aHHO20 npedesnia, 803MOXXHbI CUSTbHbIE UCKaXeHUs cue-
Haroe U MexXKaHarslbHble MPOHUKaHUSI.

7.2. CBeaeHuA o nopsinke NOAroTOBKU K NpoBeAeHUI0 U3MepeHui

7.2.1. MNMpodmnakTuka nomex

7.2.1.1 B cnyvae, ecrnv Ucnonb3ytoTCs He BCe aHaroroBble kKaHarnbl niatbl, HeUc-
nosnb3yemble kaHarnbl HE06X0AUMO 3a3eMNUTL (COEAMHUTL C aHaNoroBow 3eMnen
AGND). 3T0 ycTpaHUT HaBOAKY NMOMEX CO CTOPOHbI CBOBOAHbLIX KaHaNoB.
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Ecnn nx octaBuTb HE3a3eMMeHHbIMU, TO N3-3a BONbLLLIOIO BXOQHOrO ConpoTusIe-
HUSI UHCTPYMEHTASTbHOIO YCUNUTENSA U NPOHUKAHUSA CUrHana Yyepes MyJsibTUNIEKCcop
Ha Bxoge AL BygeT AONONHUTENBHbIW LWYM, JAOLWMA yXyOLeHNe OTHOLLEHUS
C/W w, kak cnegcreme, NpUBOASALLNA K YMEHbLUEHMIO Yncra 3hEKTUBHBIX pa3psi-
A0B 151 CUrHaNoB B UCMNOJSIb3yeMbIX KaHanax. QT NOMEXM 3aBUCAT OT KOHKPETHbIX
yCcrnoBui npumMeHeHns npnbopa, n oHM He Bcerga 0yayT BENUKM no BenmynHe. Tem
He MeHee, Nnyylle Bcerga cnefosatbh npeanaraeMomy Bbille npasusly, YTobbl 13-
MEepPSITb TOMbKO NOMe3Hble CUrHasnbl MCNOSb3yeMbIX KaHamnoB.

@ Cosem
CueHaribHble NTUHUU HeUcrosb3yeMbIX KaHaso8 xesnamesibHO rnpucoeOUHIMb K
aHanozoeou 3emse 8bnu3u pasbréma XP2.

7.2.1.2 XXenaTenbHo, 4TObObI BCE YCTPOMCTBA C CETEBLIM NMMTAHNEM MCMOMb30BaNu
OZHY U Ty e dasy (Mnn dasbl Npu TPEXGPasHOM NUTaHMUM) NUTAKOLLEro Hanpshxe-
HuA. ITo 06ecneynT oaMHAKOBLIN NOTEHLMAN y 3eMMAsTHOro NPoBoAa YCTPOWCTB,
YTO yCTpPaHUT 3PeKT ypaBHOBELLEHUS 3apaAa0B NPy NPUCOeanHeEHN kabenen
YCTPOWNCTB ApYr K Apyry. ATOT adhhekT onaceH KpaTkoBPEMEHHbIM NPOTEKAHNEM
GonbLINX TOKOB Aaxe npu o6ecTo4eHHON annapaType 13-3a Manoro conpoTuene-
HUSA 3eMIIIHOW LWMHbI, @ Takke ceTeBbIX PUNbTPOB, KOTOPbIE YacTO yCTaHaBNMBAIOT
A0 BKNoyaTens nutaHus. MNonHocTbio n3bexatb ero paspyLumnTenbHOro BAMSHUSA
MOXHO, N1LWb criegysa copmynMpoBaHHOMY BhilE NpaBusy, T.e. NOAKMKYas an-
napaTypy K ogHou 1 Ton xe dase (dpasam) NCTOUHMKA obLLero nuTaroLwero Hanpsi-
XeHus. [pn 3TOM JONONHUTENBHO HEOBXOANMO HE TOSbKO OTKITHYUTL NUTaHUE
KHOMKOW Unn Tymbrepom, HO 1 pasbEANHUTL CETEBbIE LLUHYPbI OT PO3ETOK NMUTaHUS.
@ Coeem
lMonpocmy 2o80ps, eKovalme gce ucrosib3yemble 8 0OHOU cucmeme ycmpoucm-
ea: NOBM, eeHepamopbl, uamepumeribHbie rnpubopbi U M.0. — 8 OOUH U MOm Xe
cemesol «mpOoUHUK» C 06LWUM KOHMYPOM 3a3eMreHusi, U moeda He rnpudemcs uc-
nbimbleame pa3odyaposaHue om omka3sa cucmembl rpuU «HENMOHSMHbIX» 06Ccmosi-
mersibcmeax.

7.2.2. O6wme pekoMeHAALMMU NO MNOAKIHOYEHUIO CUTHANOB

7.2.2.1. Ecnu gnga namepeHunin aHanoroBbIX CUrHanoB BblbpaH auddepeHumn-
anbHbIN PEXNM, TO ONpeaensieTca pasHOCTb HAaNPSKEHU Mexay ABYMS BXoA4amMu
COOTBETCTBYIOLEro kaHana. B 6onblunMHCTBE criydyaes, Korga HeT HeobxoaumMocTu B
anddepeHunanbHOM BKITHOYEHUU, HEOBXOANMO 3a3eMMSATb MHBEPTUPYIOLWMIA BXOA,
Npu 9TOM OYEHb BaXXHO COEUHATbL UMEHHO MHBEPTUPYIOLLMIA BXOS, KaHana Heno-
CPeACTBEHHO C 3emrien B6rIM3n UCTOYHWKA curHana, B NPOTUBHOM CrlyYae Heus-
B©eXHO NpPUCYTCTBME BLICOKOIrO YPOBHS WyMa (bonee nogpobHasa nHgpopmaums o
crnocobax NoakNioYeHNs npuBeaeHa Huxe).
7.2.2.2 Mpn ncnonb3oBaHMn anddepeHLmanbHbIX KaHanoB Npudopa, Kax-
Abl UICTOYHMK CUrHarna nogkrioyaeTcsa K COOTBETCTBYIOLLEMY KaHany npubopa npo-
Bodamu (He cumTas obLero NpoBoaa, POsib KOTOPOro MOXET BbIMOSMHATL LUMHA 3a-
3emMrieHust). HemHBepTupyowmnn Bxo4 npnubopa NoaknovaeTcs K BbIXOLHOW KneMme
NCTOYHWMKa CUrHana, a MHBepTUpYyoLWmMIn Bxo npubopa coeaAnHSETCs ¢ Apyron
KNeMMOW UCTOYHMKA CcuUrHana, MMetoLLen NpoTMBOMNONOXHbIN 3HaK (dhasy) BbIXOAHO-
ro HanpskeHns (MCTOYHUK andpdpepeHumanbHbIn), NMBo 3a3zeMnaeTcs HenocpencT-
BEHHO Ha KOpnyce UCTOYHUKA curHana, ecrnv TakoBoW Knemmbl HeT (OAHOMOMC-
HbIN UCTOYHUK curHana). lNpu TakomM BKMOYEHUM CYLLLECTBYET OrpaHNYeHne Ha Mak-
CYMarnbHO AONYCTUMOE HanpsXXeHne, NpuKnagbiBaemMoe K MHBEPTUPYIOLUM U He-
MHBEpPTUPYOLWMM (CM. Nn. 7.1 Ha cTp. 23) BXxogaM npmbopa OTHOCUTENBbHO aHanoro-
Bou 3emnun AGND.
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OTO HanpshkeHMe Ha3biBaeTCs MakCUMaribHbIM BXOAHBbIM CUHA3HbIM HanpshKeH-
eM (T. e. BO3HMKaKLEeM O4HOBPEMEHHO HAa UHBEPTUPYIOLLIEM N HEMHBEPTUPYHOLLEM
BXodax - «cMHgasHo»). Ecnn no uenun 3aszemneHuns npoTtekaroT OonbLUME TOKU, TO
OHW MOTYT HaBECTM Ha TOYKE 3a3eMrIeHNs NMnaTbl HanpshkeHne, NpesblllakLLee
npegensHo gonyctumoe ans nnatbl (CM. n. 4.2.3 Ha cTp. 9).

Ecnu yyecTb, 4TO Ha BXxOoAbl Nnofgaétcs anddepeHumanbHoe BXOAHOE HanpshkeHne
(n3mepsieMblt curHan), To orpaHn4eHne Ha cnHdasHyo HaBoaKy byaeT 6onee
CTPOrMM COrfiacHo cnegytouien gopmyne:

7.2.2.3 [lnsi 0AHONONMOCHBIX UCTOYHMKOB BMECTO CUHA3HOMO HaMpsiKeHUs!

|U CHH(DMAKC| = |U BXMAKC| - |U ﬂH(D(D| =5B- |U ﬂl/ldﬁdﬁ|
BO3HMKAEeT NPOCTO NOMeXa, CKaablBaloLWaaca ¢ BXOAHbIM U3MePSEMbIM CUrHANoM,
4YacTo NpMBOASLLASA K CUITbHOMY 3aLUyMJSIEHUIO U HEBO3MOXHOCTU KakuxX-1imbo ns-
MepeHuin. B Takom criydae nepexoasaTt K MeToay BKNHYEHUs O4HOMOMOCHbBIX NCTOM-
HUKOB B AuddpepeHumansHOM pexnme nnatbl (CM. ganee). Ecnu yncno ncnone-
3yeMblX KaHanos npubopa MeHee BOCbMMU, TO enaTefNbHO UCNoNb30BaTh BCcerga
anddepeHumnansLHOE BKIKOYEHNE.
7.2.2.4  BkroyeHue ogHOMOMKCHbLIX MICTOYHUKOB MpU Yucre kaHanos 6onee 8
OOHONOMCHBIN peXnm NnaTtbl NO3BOMAAET UCNOSb30BaTb MakCUMarbHOE YMCIO
BXOAHbIX aHarnoroBbIx kKaHanos - 16. Ecnu Bl ucnonb3yete He BCe KaHarsbl, TO He-
ncnonb3yemMble He0H6X0ANMO 3a3eMMUTb - NPUCOEAUHUTL UX BXOAbl K aHanoroBom
3emsie nnatbl AGND. OTOT peXxum SOSmMKeH NPUMEHATLCA NpU ncnonb3oBaHnn 6o-
nee 8 kaHarnos, Ans He yaaneHHblx (He 6onee 1,5 M) NICTOYHUKOB curHanos. Mpu
3TOM CXeMa COeQUHEHUSI C UCTOMHMKOM JOSKHA OblTb TaKOW, Kak MOKasaHo Ha pu-
cyHke (Puc. 7.3.).

Puc. 7.3

I< £15m ’I

_$ NcTouHuK curHana 1 I AINO
_$ NcTouHMK curHana 2 AIN1
. «  JIA-50USB
—eVICTouHMK curHana 15| AIN15
—ewmna $_AGND
—L_ KopnycHas L KopnycHas
—  3emns = eMns

To ecCTb, 3eMSIiHOM NPOBOA UCTOYHMKA CUrHana coeguHsietca ¢ 3emnen AGND
npubopa, HO He COeaNHSIETCS C KOPMYCOM UCTOYHMKA curHana. Takoe coeguMHeHne
MakCcMmarbHO BblpaBHMBaET NOTEHUMAN NpoBo4a 3eMSiM UICTOYHUKA curHana u
npubopa gaxe npu yganeHHOM UCTOYHUKE.

7.2.25 [OuddepeHumanbHbii pexmm

Wcnonb3oBaHue anddepeHumansHOro pexnmMma npuBoauT K YMEHbLLEHUIO Yucra
BXOAOB A0 8. DTOT pexmm Heobxoamm nNpu yaaneHHbIX UCTOYHMKax curHanos (6o-
nee 1,5 m). B aToM pexume cuHasHasa nomexa, HaBoaumMasi B ASIMHHbIX NpoBoAax
COEeaVHEHNS, KOMMEHCMPYETCS B MOIHOM MHCTPYMEHTAaSIbHOM ycunuTene 4o Benu-
YMHbI, HE BRMsKOLWEN Ha pe3ynbTaT namepeHus (-80 ob 1 meHee). Npn aToM cxema
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coenHeHns npubopa ¢ UICTOYHUKOM cuUrHana AosrmkHa BbITb Takon, Kak nokasaHo Ha
pucyHke (Puc. 7. 4).

I< Bonee 1,5 m >I

NcTOYHMK AINO HeuHBepTUPYOLLNIA
curHana 1 AIN8 uvHBepTUpylOLLNIA

: . JIA-50USB
NcTouHuK ’ AIN7 HeMHBepTMpy}OLLl,IclI?I
curHana 8 AIN15 wnHBepTUpyOLWLNIA

FAGND
1 KopnycHas E KopnycHast
== 3emsid == 3emsid
Puc. 7.4

O6paTtnte BHUMMaHMe Ha TO, YTO 3eMin UCTOYHMKA curHana u npubopa He coeau-
HATCA. Mpy Takonm cxeme UCTOYHWK CUrHana aAomkeH uMeTb anddepeHumnanbHbIN
BbIXO[,.

7.2.2.6 [OuddepeHumanbHbI PEXUM ANs OAHOMOMOCHBIX MICTOYHMKOB
AnddepeHumanbHbIn pexxnmMm MOXHO UCMONb3oBaTb U AN 06bl4HBbIX OOHOMNONKOC-
HbIX MICTOYHWUKOB CUrHana, yaaneHHbix oT npubopa 6onee yem Ha 1,5 M. AICTOUHUK
curHana nMmeeT NpsiMyio CBA3b 00LLEero NpoBoAa 1 KneMmbl 3azemnenus. MNMpm aTom
cxema coefiMHeHus JormkHa BbITb Takom, Kak nokasaHo Ha pucyHke (Puvc. 7. 5).

31,5m >I
OpHononiocHbIi AINO  HeuHBEPTUpPYIOLLMI
”CTOqH"":(L AIN8 MHBEpTUPYIOLLWIA
curHana . . NA-50USB
OAHOMOsOCHBIN
A UCTOYHUK AIN7 HeuHBEPTUPYIOLLNIA
curHana 8 AIN15 uHBepTMpYyOLWUN
AGND
__|__ KopnycHas E KopnycHas
= 3emnA -  3emniA

Puc.7.5

B 6onbluMHCTBE CnyyaeB MOXeT NoTpeboBaTbCA 3KPAHUPOBKA CUTHaNbHbIX MPOBO-
AOB C NOAKMNIOYEHNEM 3KpaHa K 3eMre Ha Npubope 1nu Ha UCTOYHMKE cuUrHana, Kak
ykasaHo Hmke. O6paTnTe BHUMaHME Ha TO, YTO MHBEPTMPYIOLLME BXOAbI Npubopa
NpUcoeanHeHbl K 3eMine UCTOYHMKA curHana Ha Hem xe. [pu aTom 3emnu npmnbopa
N UCTOYHMKA HE COeaAMHATCS, a COOCTBEHHO caM CUrHan nogaeTcss Ha HEMHBEPTU-
pyrowme Bxoabl npubopa.

7.2.2.7 OAHONOMNKOCHbIA UCTOYHUK, HE CBSI3aHHbIN C 3eMNEN



Mopsiaok paboThbl

B cnyyae npumeHeHMs o4HONOSKOCHOro UCTOYHUKA 6e3 BbiBOAA 3a3eMITEHUS UK B
cryyae, Korga UCTOYHUK CUrHana ranbBaHNYeCcKn pa3BsA3aH C KNnemMmMon 3asemrie-
HWUA, 4N NOBbILLEHUSI MOMEXOYCTOMYNBOCTUN UCNONb3ynTe anddepeHumansHbIn
pexum paboTbl Bxoga npubopa. Cxema coeanHeHNsa JoImKHa BbITb Takon, Kak no-
Ka3aHo Ha pucyHke (Puc. 7. 6).

315m >I
OpaHoNonMCHbIN
WCTOYHMK L AINO  HenHBepTUpyOLLUIA
curHana 1 AIN8 wuHBepTUpyOLLNIA
: . NNA-50USB

AIN7  HenHBepTUpYOLLNIA
AIN15 wHBepTUpyOLWMIA

!
RS [l] R1| | AGND
; KopnycHas

R1 — R8 1kOM unu nepemblyka — 3eMMS

OpaHoNonMCHbIN
NCTOYHUK
curHana 8

Puc.7.6

B ocobbix cnydasx moxeT noTpeboBaTbCsl SKpaHMPOBKA CUTHAsIbHbIX NPOBOAOB C
noaknto4YeHnem akpaHa K 3emne Ha npmbope. Pe3nctopbl B 3TOM criyqae Heobxo-
ANMbI, YTOObI UCKNIOYUTL HaTeKaHWe 3apsaa Ha Bxogax npubopa v BbiBO4 BXOA0B
3a npegensl 4ONYyCTUMbIX CUHGA3HbIX HanpsbkeHn. OnNbITHbIM NYTEM onpeaenuTe,
YTO Ny4LLle: Pe3nCTOPbl UK NEPEMbBIYKM.

0] lMpumeyaHue.

Cnedyem obpamumb eHUMaHUe — uHeepmupyroujue exodbl rnpubopa rnpucoeou-
HsromMcs K obwemy npoeody UCMOYHUKa cueHana ebnusu npubopa - Ha pasbéme.
Cam xe cueHas nodaemcsi Ha He UHeepmupyrouwue 8xoosl rnpubopa.

MoaBoasa ntor onMcaHHbIM cnocobam coeauHeHUs, OTMETUM, YTO YHUBEPCanbHOro
HeT, 1 Kaxabli 13 cnocoboB MoOXeT 6bITb MPUMEHUM OIS CaMbIX Pa3HbIX UCTOYHU-
KOB C TEM USIN UHbIM YCMEXOM, B 3aBMCMMOCTHU OT YCMOBUIN 3a4a4n 1 Heobxo4MMon
TOYHOCTU pesynbTaTta namepeHus. Ho Bce xe nepsbin cnocob (Puc. 7.3) npyumeHum
AN MHOroKaHanbHbIX CUCTEM MpPU HEe yaaneHHOM UCTOYHMKe o 1,5 M 1 ogHono-
nocHoM curHane. Bropon cnocob (Puc. 7. 4) npuMeHuM ansa yaaneHHbIX, BNioTb
[0 1 KM uctovHmkax andpdepeHumanbHOro curHana ans yMmeHblleHnst CUHGasHbIX
nomex. AToT cnocob Heobxoanm ANs pexuma yCUNeHnsa NHCTPYMEHTarnbHOro ycu-
nutensa npudopa 6onee 10.
7.2.2.8 Vcnonb3oBaHWe OBYXUNbHOMO 3KpaHMpPoBaHHOIoO kabens B gudpdepeH-
UunaribHOM pexume
7.2.2.8.1 [Ona gnddepeHumnanbHOro pexxuma npy Ucrnonb3oBaHUn ABYXKUITbHO-
ro 3KpaHMpoBaHHOro kabensi, TOUKy NPUCOeAMHEHUS 3KpaHa HY>HO BbIGupaTb
OMbITHLIM MYTEM MO HAUMEHbLLEMY YPOBHIO MOMeX. Bo3amMoxHble Tpu BapuaHTa (C
nepBoro no TPeTUin COOTBETCTBEHHO) NoKasaHbl Ha pucyHkax (Puc. 7. 7 - Puc. 7. 9).
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1
NcTOoYHMK AINO  HeuHBepTUPYOLLUIA
curHana 1 eo—|AIN8 uHBepTMpYytOLLNIA
: :  JIA-50USB
NCTOYHUK AIN7  HeuHBepTUPYOLLNIA
curHana 8 AIN15 wmHBepTMpyOLWNIA
AGND
3emns
—_— KopnycHas

- — 3emnA

Puc.7.7

7.2.2.8.2 B cxeme nepsoro BapuaHTa (Puc. 7. 7) akpaH coeanHuTenbHoro kabe-
ns 3a3eMreH Ha Bxoge npubopa.

2
NcTOYHUK AINO  HeuHBepPTUpPYHOLLMIA
curHana 1 AIN8 uvHBepTUpYyOLWUIA
! : :  JA-50USB
cTOYHUK AIN7  HeuHBepTUPYHOLLNIA
curHana 8 AIN15 wuHBeEpTUPYHOLWMIA
AGND
3emnd
—_— KopnycHas
- -— 3emnd
Puc. 7.8

7.2.2.8.3 B cxeme BTOporo BapuaHta (Puc. 7. 8) akpaH coeauHUTenNbHOro kabe-
Nns 3a3eMrieH Ha BXOo4e UCTOYHMKA curHana.

7.2.2.8.4 Bblbop mecTa 3a3eMreHnsa 3KpaHHOro NpoBoAa CTaHOBUTCA akTyarlb-
HbIM NS UCTOYHMKOB, yaaneHHbIX OT Nnpubopa Ha paccTtosHue 6onee 20 M. B nto-
Oom cnyyae, coegMHEHME IKPaAHHOIo NPOBOAA Y UCTOYHMKA curHana v npubopa
OAHOBPEMEHHO HeaoMNyCTUMO!

TpeTtuit cnocob coeanHeHUs HeobXoaUMO NPUMEHSATL AN YAANeHHbIX O4HOMNO-
MIOCHBIX UICTOYHUKOB (paccTosiHne oT npubopa 6onee 4yem 1,5 M) € LENbIO YMEHb-
LLEHNS1 HABOOUMbIX HA COEANHUTENbHbIE NPOBOAA NOoMeX. ICTOYHMK JOMKEH UMETb
coeguHeHne CUrHanbHOM 1 KopnycHou 3emnu. [pn 3aTOM cxema coeguHEHUST MOXET
ObITb TakoW, Kak NokasaHo Ha pucyHke (Puc. 7. 9). B aTon cxeme aKkpaHHbIN NpoBof
(ecnv OH ecTb) NPUCOEANHEH K 3eMI1e Y UCTOYHMKA curHana.
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3
NcTOoYHUK AINO  HeuHBepTUPYOLLUIA
curHana 1 AIN8 wuHBepTUpyOLLNIA
? : :  TA-50USB
CcTOYHUK AIN7 HeuHBepTUPYOLLNIA
curdana 8 AIN15 wmHBepTUpyOLWNIA

U AGND

— E KopnycHas

- — 3emnA

Puc.7.9

7.2.2.8.5 YetBépTbI BapnaHT BKItodeHnsa (Puc. 7. 6) ucnonssyetca ons yaa-

NEHHbIX OAHOMOMOCHBIX UCTOYHUKOB, HE UMEIOLLIMX CBSA3WN C KOPMYCHOW 3eMMEN.

Mpn 3TOM MCNONb3YHTCA NPeMMyLLLEeCTBO AnddepeHLmanbHOro BKYEeHUs nnarbl

- atbdbekTMBHOE NogaBneHne CMHgasHbIX NOMEX.

7.2.2.8.6 B JIAS0USB ucnonb3yeTcs LWMpPOKONOoNocHbIn yeunutens n AL ¢

60onbLUIOM NOI0CON BXOOAHOMO CMrHana, no 3ToMy, Npy perMcTpaunum MMnynbCHbIX

CUrHanoB M CUrHamnoB, MMEKLLUUX A0CTaTOYHO BbICOKOYACTOTHbIE COCTaBNAOLLINE,

BO M3bexaHne UCKaXeHUn CUrHanoB »enaTenbHO COrnacoBbIBaTb BXOAHbIE LIEMNMW,

0COBEHHO, €CNKn UCMOoSb3YHTCA ANNHHBIE COEANHUTENBbHbIE NPOBOAA U kKabenw.
OnucaHHble 8bille npakmuyeckue criocobbl MNoOKIYEHUsT CU2Hano08 He ucyepribisarom
ece 803MoxxHocmu ripubopa. [ns kaxoou KoHKpemHou 3adayqu cyuecmesyem, nooyac, He
00UH ormumarbHbIl crnocob coedUHeHUsT UCMOYHUKa cueHarna ¢ rnpubopom. Ho daxe Ha-
X0)x0eHue 00HO20 U3 criocobos moxem pewums Bawy 3adaydy. [Toamomy neped skriroye-
Huem nipubopa muwamersibHO Heobxodumo mujamesibHO 060ymMmame CXeMy 8KITHOHYEHUS,
umobbI USMepPsIMb cuaHarsl, a He ypPOo8eHb MMoOMeX 8 COeOUHUMEbHbIX MPogodax!
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7.3. PeweHune npodonem

[ns nonHon paboTtocnocobHOCTM NHOro NporpaMmMmMpyemMoro ycTpomcTea Heobxo-
Anmo cobntogeHne psga yenoBui, kak annapaTHbIX U MPOrpaMMHbIX. TOMbKO NP MOSTHOM
COOTBETCTBUM C TpebyembiMM BO3MOXHA HOpMaribHas paboTta JIASOUSB.

Hwxe npmBeneHbl HEKOTOPbIE KOHKPETHbIE MPUYNHBI BO3HUKHOBEHUS 3aTpyaHEHUN
npw 3anycke n paboTe ¢ JaHHbIM YCTPOUCTBOM.
AnnapaTble:
a. ucnpaBHocTb camoro AU JIASOUSB.
b. ucnpaBHOCTb cUrHanbHOro Kabens n NCNPaBHOCTb MHTEPMENCHON YacTn
KOMMblOTEPa, HAAEXHOCTb COeANHEHMS. B KOMNNEKT NocTaBku BXOAUT NpO-
BepeHHbIn USB kabernb ¢ HU3KMM akTMBHbIM conpoTusneHHnem (go 0,5
Owma).

lMporpaMmmMHble:

C. CooTBeTCTBME HEOHXOANMOM OnepaunoHHON CUCTEMBI, YCTAHOBIIEHHOW Ha
KoMnbOTEPE

d. ycTaHOBNeH BeCb KOMMMEKT HEOHXOANMOro MaTeMaTn4ecKkoro obecneveHns
13 komnnekta noctasku JIASOUSB.

€. YCTaHOBIEeHbl HeobxoauMble ApanBepbl K UHTEPAENCHON YacTu KOMMbIOTE-
pa

f. oTcyTCcTBYeT «Mmellalowee nporpammHoe obecneyeHune» (BUpYChbl 1 nogob-
Hble NporpaMmbl)

0. <HEUCKaXXeHHOCTb» NporpaMmHoro obecnedeHuns

MpaBunbHON HacTponkn ALIM:

h. cobntogeHsbl ycnoBus 3anycka — BHELLUHUW — UNW BHYTPEHHUI, a curHan
BHELLHero 3anycka cooTBeTcTByeT HeobxoanMbIiM ypoBHSAM TTJ1,
i. [lMporpammHoe obecrneyeHne No3BonseT cobmpaTb AaHHbIE MPU YacToTe
anckpeTtmsauyuu, Hanpumep, 1klMy, a 06bém, Hanpumep 131072 oTcyeTa.
B aTom cnyyae Bpemsa cbopa coctaBut 131.072cekK - 4yTb 6onbLue 2-X MUHYT
OXMOaHWs 3aBepLUeHns npolecca.

Owwmnbkn onepaTtopa:

j. CurHan nogaH He Ha TOT pa3béM, Hanpumep, nepenyTaH aHanoroBbIN U LUd-
poBOW NOPT. IMo Moxxem 6bImb onacHo Kak onsi JIASOUSB, mak u ons
usmepsiemou yenu'

K. uccnepyembii curHan nogatoT He Ha TOT BXo4, Hanpumep, uccriegyem AINL,
a curHan noakntoydeH K AIN12.

[. owwnbkn napameTpoB 3agaBaeMoro curHana, Hanpumep, ypoBeHb BXO4HOIMo
curHana +1B, a uccnegosaHme curHana npomcxoguT npu KoadpuuneHTe
ycunenus 50: T.e. BbIXOAUT 3a paMKy AONYyCTUMOro BXOQHOMO AnanasoHa,
KOTOPOE MOXHO UHTEPNPUTMPOBATbL, Kak HEpaboTOCNOCOBHOCTb YCTPONCTRA.

m. He3asemneHHble Hencnonb3yemble BXoabl.

Mpouvee:

=

HanMyne CUIbHOIO BHELUHEro 3NeKTPOMarHUTHOro Mons.
0. BbICOKasi BNaXHOCTb U CBSI3aHHbIE C HEW NOCNEACTBUS.
p. CUMbHBIN Neperpes
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PeweHune npobnem, npn pabote ¢ JIASOUSB cBOAUTCSH K MOUCKY HEMUCNPaBHOCTEN U
nx yctpaHeHuto. [Npu BbiNycke BCA NPOAYKUMS MPOXOOUT TaTernbHbI KOHTPOSb Ha pa-
60TOCNOCOBHOCTL M COOTBETCTBUE NapaMeTpoB onpefendembix TY, a Tak xxe MeTpono-
rMMYecKNX XxapakTepucTuk. NpoBepkn BbINOMHATCA HE3aBMCUMbIMU Noapa3aeneHnsiMmn
N3roToBUTENSA OOMNOSTHUTESNBbHLIM NPOrpaMMHbIM ob6ecneyeHnemM, NO3BONAOLWMM Ha anna-
paTHOM ypOBHE TECTUPOBATb KaK OTAeNbHbIE y3rbl U KOMNOHeHTbl AL JTASOUSB, Tak u
npubop B Lenom. Mo aTomy nonHoe TecTMpoBaHMe N HacTporka Balwero npeobpasoBaTte-
N MoryT 6bITb BbINOMHEHBI TONBLKO Ha (bypMe M3roToBUTENS.

7.4. YT1Oo penartb?

Bbl pabotanu ¢ JIASOUSB 1 B Kakor-TO MOMEHT OOHapY>XWUin, YTO CUrHan He cooT-
BETCTBYET OXXMOAEMOMY UM OTCYTCTBYET COBCEM...

Hwxe npuBegeHa nocrnegoBaTenibHOCTb AENCTBUN (Ha rpumMepe rnpospamMmab|
ADCLab), koTopas No3BONNT B HEKOTOPOWN CTEMNEHN «onpeaennTbcsa ¢ paboTocnocobHo-
CTblo» NpeobpasoBaTens.

lMounck HemcnpaBHOCTEN Nyylle BCEro BbINOMHATL NOCTENEHHO.

Y6eaunTtech B «peanbHon Bo3aMoxxHocTu» ALIM JTASOUSB - nogkntoumTte K BXo4y CurHan
C 3apaHee M3BECHbIMWN XapaKTKPUCTUKaMK, KOTOPbIA Bbl Mornu 6bl nerko NpoKoHTPOu-
poBaTb, Hanpumep, ocuunnorpadgom, TeCTepoM.

YcTtaHoBUTE B NporpaMMe aBTOMaTMYeCcKUn 3anyck OT BHYTPEHHEro MCTOYHUKA. YCTa-
HOBUTE pa3mep HebornbLlon 06bEM Byhepa, Hanpumep 512 ToYek.

YctaHoBuTe YactoTy auckpetmsauumn 20KMu. KaHanbl: oT «0» go «0».

Bug — «Bce». YcuneHume «kaHana 0» ycraHoBute «1». CHMMUTE paspelleHne CUHXPOHK-
3aumm no opoHTYy 1 cnagy (KHOMKM AOMMKHbI ObiTb oTnyLeHbl). OTNyCTUTE KHOMKY eanHNY-
Horo namepeHus. 3anyctute AL JTASOUSB kHOMKOW «cTapT».

He nosiBunockb nn coobeHnn o6 oumdkax...

Habntogaete nu Bl curHan, kotopbin nogaetca Ha JIASOUSB...

Mpwn ero Hann4umn — NnonpobynTe BEpHYTbCS K BalueMmy nCxogHoOMy curHany u HanTu npum-

4YMHy, novyemy Bbl HEe Nony4anu oXxmngaemMblin CUrHan paHbLUe.

Ecnn Bbl He oGHapyxunun TecToBbI cUrHan, 3akponTte nporpammy, ADCLab, oT-
KNYnTE curHanbHble kabenu (aHanorosoro un undposoro nopta) n USB kabenb. Tak Bbl-
nosiHseTca nonHas npouenypa copoca JIASOUSB.

Mogkntounte USB kabenb. [pn aTOM KpanHe xenaTenbHO UCnonb3oBaTb kKabenb, npu-
naraembiii B KOMNMEeKTe NocTaBku. MHOMKaTOp Ha BEPXHEN NaHenn Ha4yHeT NOACBeYnBaTh,
a yepe3s 5-10 cekyHp (B 3aBUCMMOCTM OT NPOU3BOAUTENBHOCTU CUCTEMbI) UHOMKATOP
AOSMKEH HavyaTb ropeTb MOCTOSAHHO.

Ecnn nngmkatop nepuoguyeckm MuraeT — noacymMTanTe KoNMYecTBO BCMbILLEK B CEPUMN.
Mo Tabnvue, NnpuBegeHHOM B MPUMOXKEHUM onpeaenmTecb — 0OBHapYXUIMCb NN OLLIMGBKK
nnn HemcnpasHocTu camoro JIASOUSB. Ecnun nHankaTop BKNKOYEHNS TOPUT NOCTOSAHHO,
Bbl MOXxeTe npoBepuTb T0, 4TO JIASOUSB 06HapyxeH onepaumoHHON cucteMon Ha Ba-
Lem KoMnbloTepe: Hanpumep, B cuctemax WIN 9X B cBorctBax «Mow koMnbloTEP>» B 3a-
Knagke yctponcTtea gormkeH obiTb pasgen: ADC Centre ADC/DAC boards, a B Hem: ADC
centre JIAS0USB.

Ecnn ycTponcTBO He NOSABMNOCH UM YCTPOUCTBO B cucTeMe 0603HavYaeTcsi C BOCKNMLUa-
TenbHbIM 3HAKOM, TO crieayeT nepeycTaHOBUTbL COOTBETCTBYHOLLME ApanBepsbl.

Ecnu nHgukatop He roput, Unu muraeT 1o, Bo3MoxHo, JIASOUSB HeuncnpaBeH u
ero Heobxoanmo HanpaeuTb B Cyx0y cepauca.

Ecnn owmnbok He HanaeHo, fanee cnefyeT 3anyctutb nporpammy ADCLab.

lMporpamma He gormkHa BblAaBaTb COOOLLEHNSA 00 oLMOKax.

Mpun cutyaumsax, korga BXOGHOW CUrHan npucyTCcTBYeT, a MHauKaTop He coobLuaeT
06 owmnbkax, MoXXHO cchopMMpoOBaTb TECTOBLIN CcUrHan — 06 beANHUTL BCE aHanoroBbie
BXO[bl C aHarnoroson 3emren (coeamHnTb BbIBOAbI pa3béma XP2: 1...18 mexay cobown) u
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BHMMaTenbHO NOCMOTPETL BMA CUrHaNa Ha akpaHe komnbioTepa. [JomkHa HabntogaTbea
nnHKna 0-ro kaHana (No yMosi4aHuIo OHa UMeeT 3eMneHbln LiBET) B LLEeHTpe oTobpaxxaemon
ocuunnorpaMmmsl ¢ Hebonbwnm WymoM. Tenepb nogknounte K JIASOUSB 3apaHee us-

BECTHbIM CUrHars, Hanpumep oT reHepartopa. Ybeautechb B NnpaBuibHOM OYHKLIMOHUPOBa-
HUKM YCTPOMCTBA B LieSIOM U nepexoante K Bawemy nccnegyemomy curHany.

Ecnn y Bac Bo3HuKnn npobnembl 1 3aTpyaHeHnsa npu akcnnyatauumn AL
JTA50USB, no3BoHuTE B CRy0y nogaepXkn npeanpuaTusa-n3roToBUTENs; KBanmguumpo-
BaHHble crieumanuctbl nomoryT Bam nx pewnTs.

8 nNpunoxeHus

8.1 MeTponorunyeckue napametpbl ALK
8.1.1 PernameHTUpYylOLNE JOKYMEHTbI

Mpn oueHke MeTposiornyeckmx xapakrepmucTuk AL oBbl4HO Nonb3yoTca napameT-
pamu, koTopble pernameHTupytotca NOCT 24736-81 n OCT 1100783-84. B atu na-
pameTpbl BXOAAT:

yucno paspsigos AL,

BpeMsi YCTaHOBIEHUS;

BpeMsi npeobpas3oBaHus;

HENUHENHOCTb;

anddepeHumnanbHasg HENMMHENHOCTb;

aMnnnTyaHo-4acToTHasa xapakrtepuctuka (A4YX);

ha3o-4acToTHas xapakrepuctmka (PYX).
CornaCHo yKasaHHbIM HOpMaTUBHbIM AOKYyMeHTaM napameTtpbl AL onpegenstoTcs
npu nogaye Ha ero Bxo NOCTOAHHbIX YPOBHEN HaNpsXKeHUs BO BCEM AMHaMU4Ye-
CKOM Anana3oHe npeobpasoBaTensd. VckntoueHne coctasnaoT AUX n dYX, koTto-
pble onpeaensatoTcs npy nogayve Ha Bxog AL rapmoHmnyeckmnx Bo3aencTBumm.

8.1.2 OcobeHHOCTU peanbHbIX U3MEePEeHUN

B peanbHbix ycnosuax AL yacTo ncnone3yoTcs ans npeodbpasoBaHns B LNGPO-
BOW KO, NepeMEHHbIX BXOAHbIX BO3OENCTBUN, @ B TAKOM pexXnumMe ynoMsiHyTbIX na-
pameTpoB 1 3HaHU AYX n ®YX MoXeT okaszaTbCsl HE4OCTAaTOYHO And onpeaene-
HUA npuMmeHnumocTn AL B peanbHbIX ycnoBuax. B 3Tom cMbicne BaXXHO OTMETUTb
cnegyloulee:

1) EcTecTBeHHO HasblBaTb CTaTM4YECKMM pexmmoM paboTbl AL Takown, npu KoTo-
poOM 3a BpeMsi NpeobpasoBaHUs BXOAHOW cUrHam MeHseTcs He Bonee Benunyu-
Hbl M3P AUMM. Mpn atom BxogHom curHan ans camoro AL 6yaoet crtatuye-
CKUM, XOTS Ons TpakTa, N0 KOTOPOMY pacnpocTpaHseTcss curHan 4o Toro, Kak
nonaget Ha AU, oH aBnsieTcs AMHAMUYECKUM.

2) Tak kak Hapsagy ¢ AL yacto mcnonb3yloTcs Apyrve ycTpoucTBa, TakuMe Kak:
MynbTUNIIEKCOPbI, yeunuTtenu, puneTpsbl, YBX, nx nckaxenunsa éyayt cymmumpo-
BaTbCs ¢ norpewHocTbto AL 1 onpegensaTs MeTPONOrMyeckyo xapakTepucTu-
Ky (MX) agantepa, B coctaB kotoporo Bxoaut ALIM. B HacTosiwee Bpems pas-
BUTUE MUKPOINEKTPOHUKN NPUBESO K TOMY, YTO MHOTME U3 NEPEUNCIIEHHbIX YCT-
PONCTB CTann HEOTbEMMEMOMN YacTbio Mukpocxem AL,
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Mpn aToMm, BCneacTemMe AMHaMMYECKOro B3auMoLencTBUS M3MepaemMoro curHana ¢
anemeHTamn ALIK, 3HaHNSA OCHOBHbIX MeTporiormyeckmx xapakrepmctuk ALK no
BblLLENepeYmCcrieHHbIM HOPMaTMBHbLIM JOKYMEHTaM OKa3blBaeTCH SIBHO HeAoCTa-
ToYHo. [Moatomy 3A0 <PyaHes-LUunnses> npumeHseT, Hapsgy ¢ pernaMmeHTupo-
BaHHbIMK 3TUMK TOCT, gpyrne metponorndeckne xapakrepmctukn ALK ons pac-
YéTa MHCTPYMEHTASIbHOW NOrPELUHOCTU Pe3yNbTaTOB U3MEPEHUS.

3HaHne MX ALK nossonsieT pewmnTtb criegyowme npuknagHbie BONpoChl:

OLEeHKa MHCTPYMEHTaNbHOW MOrpeLHoCTn n3mMepeHnin. Npu aToM OOSMKHbI y4n-
TbiBaTbCs MU BCe (PAKTOPbl, BAMSAIOWME HA WUHCTPYMEHTASIbHYK MOrpeLHOCTb:
N3MEHEHUNS BANAIOLNX BESNTMYUH (TeMNepaTypbl OKpyXalLen cpeapbl, Hanpshke-
HUS NUTaHWS, BO3OENCTBUS 3MEKTPOMArHUTHbLIX NMonen u apyrux HemHdopma-
TMBHbIX NapaMeTpoB BXOLHOIO curHana), CBOMCTBa o0bekTa nsmepeHui, 4acTo-
Ta N3MEHEHNS N3MEPSIEMbIX BENMYMH, BbIXOOHbIE CBOWCTBA YCTPOMWCTB, K KOTO-
pbiM nogkntodaeTcs nnata AU, v ap.;

Bbl6Op cpeacTBa namepeHun, MX kotoporo obecneumnm 6l Tpebyemoe kayecT-
BO M3MEPEHNS B U3BECTHbIX YCIOBUSX NPUMEHEHNs cpeacTts namepenuns (CU);

cpaBHeHne CU pasnuyHbix TMnoB no MX. MNpun 3ToM AOMKHbLI ObITb M3BECTHbI
ycnoBua npumeHenust CU;

pa3pa60TKa CIMOXHbIX U3MEPUTESIbHbIX CUCTEM, UCNOJIb3YyA MPU 3TOM MX oT-
OernbHbIX KOMMOHEHTOB CUCTEMBbI,

OLleHKa MOrpeLlHoCcTENn U3MepuTeNbHbIX cucteM no MX komnoHeHToB. NHorga
€4NHCTBEHHO BO3MOXHbIM MYTEM pELLUEHNa 3TON 3aJayvn SBMSETCA pPacYETHbIN
nyTb NO U3BeCTHbIM MX KOMMOHEHTOB.
Mcnonb3oBaHue 1 Bbibop BMaa MX gOmKHO ObITb Hannyywmnm obpa3omM OpUEHTHU-
poBaHbl Ha KOHKpeTHoe npumeHeHne CU.
B cootBetctBUM ¢ TOCT 8.009-84 He06XOANMO B HOPMATMBHO-TEXHUYECKOW OOKY-
MeHTauuun Ha CU npuBoguTb Takme HoOpMUpoBaHHble MX, ncnonbaysi KoTopble
MOXHO 6bI110 6bI peWwnTb criegyroLlme 3agadu:

onpeaeneHve pesynbTaTtoB M3amepeHus (6e3 yuéTa nonpaBku Ha cucTemaTuye-
CKYIO NMOrpeLIHOCTb U3MepPeHns);

Pacy€T OUEHKM MHCTPYMEHTASIbHOM MOrpPeLHOCTM U3MEPEHUN OaHHOro BMaa B

peanbHbIX YCHOBUAX NPUMEHEHUS.
[na onpefeneHnsa pesynbTaToB M3MEPEeHUs HanpsbkeHus Ha Bxoge nnatbl AL
ncnonb3ytoTca crnegytowme HMX:
- AnanasoH BXOAHbIX HanpsbkeHun ALIIMT;

KO3 PMLUNEHT YCUNEHNSA MHCTPYMEHTANBbHOIO YCUNNTENS;

KO3 (PMLUMNEHT YCUNEHNSA NPOrPaMMMUPYEMOrO YCUNUTENS;

yncno paspsagos AU (cnegosatensHo, BenuumnHa M3P);
- yactoTta guckpeTtmsaumm ALLMM.
[na onpeaeneHnst OLEHKN NHCTPYMEHTaNbHOM NOrPEeLLUHOCTU U3MEPEHUIN NEPEMEH-
HOro HanpsPKeHUs NCNOoNb3YTCS crneayLwmne napameTpbl:

owmnbka casura;

owmnbka ananasoHa;

4ncno apdekTBHLIX paspsgos (H3IP).
Ownbka gnanasoHa sBNSEeTCs CTaTU4ECKon aganTUBHOM NOrPELLUHOCTLI0. Yncno
3 EKTUBHBIX Pa3psaoB B 3aBUCUMOCTU OT YacTOTbl U3BMEPSIEMOrO cuUrHana - Kom-
NAEeKCHbI AMHAMNYEeCKNUN napamMeTp, KOTOPbIA YYNTbIBAET LWYMOBbIE U HEMMMHENHbIE
norpewHoct ALK. H3P BkntovaeT B cebs wymbl - aHanoroson Yactn ALK, kBaH-
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ToBaHu4, anddepeHumansHon HenmHenHocTn AL, nHTerpanbHyo HENMHENHOCTb,
N UHEPLIMOHHBbIE cBonCTBa 3BeHbeB ALLK.
Momumo Y3IP - komnnekcHoro napameTpa, UCNoMb3YTCS YacTHbIe AUHaAMUYecKne
HMX:
- OTHOLUEHWe curHan/wym;

KO3 (PMUNEHT rapMOHUK (HENTMHENHBIE UCKAXEHWUS);

OTHOCUTESbHbIE YPOBHU FAPMOHMUK;

OTHOLLEHME CUTHaMN/LLIYM + NCKaXKEHWS;

peanbHbI ANHAMUYECKUIA ONnanasoH.
Bce yactHble guHamudeckne HMX ncnonb3yoTcs B 3aBUCMMOCTM OT YaCTOThI
BXOAHOrO curHana, Yactotbl guckpeTtusaumm AU, koadduUMEHTOB yCeuneHus
ALK, pexxnmoB BKITlOYEHUS yCUnUTenen n guanasoHa xapaktepuctmku npeobpaso-
BaHusa AL nnatbl.

8.1.3 Crtatnyeckue napameTtpbl AL

3aecb onucbiBatoTcs ctatudeckne napameTpbl AL, kKoTopble pernameHTUpoBaHbI
FOCT 24736-81 «[MpeobpasoBaTenu nHTerpanbHble Lndppo-aHanorosble 1 aHano-
ro-undpposble. OcHoBHble napameTpbl» n OCT 1100783-84. PucyHok (Puc. 8. 1)
npu3BaH NoMoYb Bonee HarnagHO NpeacTaBuUTb NpeaMeT 00CyXaeHus.

A 3HaueHune
BbIXOAHOro Koaa
AUN

N\

MorpelwHocTb

e
@ —1— AvanasoHa
MakcumanbHbIn \
Kog
2
OunddepeHunansHas

HENUHEeNHOCTb

UHTerpanbHas
HENWHENHOCTb
v YpoBeHb
T KBaAHTOBaHMWS
l N LLar keaHTOBaHMS

ﬂogeumocn: caBura

Ugx.mMAKC U

Puc.8.1

PucyHok 1. Ctatnyeckue napametpbi AL

XapakTtepuctuka npeobpasoBaHus Xl (2) — 3aBucMmocTb BbixogHoro koga ALl
OT BXOAHOro HanpshkeHust Ugx.

UpeanbHasn xapaktepuctuka npeobpasoBaHua (1) — npsmas nuHus, «Hambornee
NPUBAMKEHHas» K TOYKaM XapaKTepucTmku npeodbpasoBaHus.
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Yucno paspsgos AL, N. [IBonyHbIN norapnpm MakCuMansHOro Ymcria KogoBbIX
kombuHauum Ha Bbixoge ALLIM. Ecnu yncno paspsgos N, Torga ymicno 2N nact ko-
nn4yecTBo KOMBMHaUKMIM B BbIXOLHOM Kofe npeobpasoBaTtens B guanasoHe O, (2N—
1).

@ Mpumep. Ons 10-paspsgHoro ALIM konnyecTBo koMBUHauui coctaeut 2'°=1024 B
ananasoHe ot 0 go 1023.

Bpems npeobpasoBaHuA, tnps. VIHTEPBaAN BpeMeHn OT Havana npeobpasoBaHus
AU go nosiBneHns Ha BbIxoge YCTOMYMBOIO Koga, COOTBETCTBYHOLLErO BXOLHOMY
HanpsKeHuto.

MorpewHocTb caBura. CmeleHne xapakTepmcTmkm npeobpasoBaHns B TOUKE Ha-
Yana koopAauHat rpadwmka. lNocne Toro kak AU cbanaHcupoBaH, MWHUMarbHOE
3HayeHue koga AL, cooTBeTCTBYOLLIEE MUHUMANIBHOMY BXOLHOMY HaMPSXKEHUIO
MOXET OTNINYaTbCS OT 3HAYEHUSs MMHMMAanbHOMO Koda Ha naeanbHOW XapakTepu-
CTUKe.

Ecnu paccmatpusatb AL kak BONbTMETP, TO NOrPELLUHOCTb CABUIa U NOrpeLIHOCTb
AvanasoHa paBHOLUEHHbI CUCTEMATUYECKON COCTaBISALWEN OCHOBHOM NOrPeLLUHO-
CTW NnaTbl BO BCEM AnanasoHe BXOAHbIX HanpsbkeHun. MNpu aToMm npuHUMnmManbHO
TO, YTO BENMYMHA 3TOM MOrPELLUHOCTUN 3aBUCUT OT YCUNEHUS MHCTPYMEHTASTbHOMO U
nNporpaMMmpyemMoro ycunuTens, a Takke ot guanasoHos ALM.

OTKNoOHeHne B KOHEYHOM TouKe, dnp. MorpelHocTb AnanasoHa, T.e. NOrpeLlHOCTb
npeoGpasoBaTens B KOHEYHOW ToUKe AnanasoHa.

@ [NpumeyvaHue.
OO6bI4HO noepewHocme cdguza u duara3oHa ebipaxkaromcs 8 eduHuyax M3P.

MoporoBbIn ypoBeHb - BENUYMHA BXO4HOro aHanorosoro yposHs AL, npu koTo-
POM BbIXOOHOM koA MeHsieTca Ha 1. ObLee 4Mcno noporoBbiX ypoOBHEN BCReacTBUe
Hanuuusa anddepeHymansHON HENMHEMHOCTU MOXET BbiTb MEHbLLE Y1CHa ypPOoB-
Hewn kBaHToBaHusA ALI.

UHTerpanbHasa HeNMMHENHOCTb (MM NPOCTO HENMMHENHOCTb). OTKNOHEHWE No
BepTMKaNbHOM OCK TOYEK pearibHON XapakTeEPUCTUKM OT uaearnbHOW XapakTepucTu-
Kn npeobpasoBaHus, Aenswmx nononam pacctoaHue (no ocu abecumce) mexay
cpegHUMn 3HadYeHnamm noporoebix ypoBHen XI1 (cMm. rpaduk). MamepsieTca B npo-
ueHTax unu eguHuuax M3P. NHTerpansHas HENMMHENHOCTb ABNSieTCa (PyHKUnen ot
noporosbIX ypoBHen AL|I.

@ [MpumeyvaHue.

lpu paspabomke ALl npedycmampusarom 803MOXHOCMb pe2ynuposKu nozpe -
Hocmu cdsuea u duarna3oHa, a makxe HenuHelHocmu 0718 UX MUHUMuU3ayuu.

OndcdpepeHumanbHaa HeNMMHEMHOCTb (HEMOHOTOHHOCTL), daue. OTKNOHEHNE
pPa3HOCTW BYX aHANOroBbIX CUrHanoB, COOTBETCTBYIOLMX NOCeAoBaTeNbHON
CMeHe KOAOoB, OT 3Ha4yeHusd, cooTBeTcTBYoLWero egmHmue M3P. MHadve rosops, npu
MOHOTOHHOM YBENMYEHUN curHana Ha Bbixoge AL MoXeT BO3HUKaTb KO, KOTO-
pbI COOTBETCTBYET OAHOMY U TOMY K€ BXOAHOMY CUrHany, B TO BpeMs Kak cam
BXOLHOW curHan nameHuncs 6onee 0AHOro Wara KBaHTOBaHWS, KOTOPbIA paBeH
Ugsxmakc./2". M3amepsieTcsa B npoueHTax unu eanHuuax M3P. IudbdepeHumansHas
HEeNMHENHOCTb - PYHKLMS NOPOroBbiX yposHen ALLI.
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@ [Mpumep.

LugppepeHyuarnbHas HermiuHelHocmMb 8 rnosnosuHy M3P 2aoeopum o mom, 4mo dsa
B8XO0HbIX YPOBHS, pasfuyarowuxcsl Ha rosIo8uUHy Waaa KeaHmoe8aHUsl, 8bi3easiu ro-
s811eHUEe coomeemcemeyuux cocedHux Kodoe Ha ebixode ALIT.

@ [MpumeyvaHue.

B peanbHomMm AL no kakum-nubo npu4yuHam Moxxem 803HUKamb ripornadaHue Kkoda
Ha e20 8bIx00e, YMO 3KeUBaNIEHMHO rosierieHUo dughghepeHyuanbHoU HesluHelHo-
cmu. Omnu4due 8 mom, 4mo cama o cebe ougepeHyuabHas nogpeuwHoCmb
s[8r19emcs cucmemMamu4yeckol no2peuHoCcmbio, Mo ecmb, 803HUKaem eceaoa rnpu
rnodaye Ha exo0 ALIIT coomeemcmeyrouwe2o 8xo0HO20 cueHarna, a rpornadaHue Ko-
Oa yYauwe sensiemcsi cryqalHbIM POUEeccoM U 3asucum om ycriosul obmeHa ro
wuHe 0aHHbIX TK.

8.1.4 OuHamunyeckue napameTtpbl ALK

B peanbHbIx ycriosusax akcnnyaTtauuu ans onuncadma MX ALK yao6Ho ucnosb3o-
BaTb He TOSIbKO CTaTUyeckme, HO N JUHaMU4ecKne napameTpbl, KOTOpble, COrfacHo
FOCT 8.009-84, npeacrasnstoT cobon MX CU, B KOTOpbIX BbIxogHasa peakums CU
onpegensieTcs 3Ha4eHUsIMU U3MEPAEMOro CUrHasna u M3MeHeHUsIMM 3TOro curHana
BO BPEMEHM.
OunHamnyeckune napameTtpsl AL cnegytowme:

OTHOLLEHME cUrHan/wym;

OTHOLLEHME CUTHAnN/LLIYM + NCKaXKEHWS;

KO3 PMUNEHT HENMMHENHBIX (FAPMOHUYECKUX) UCKAKEHWUM;

OTHOCUTESbHbIE YPOBHU FAPMOHUK NPU raPMOHNUYECKOM BXOQHOM BO34ENCTBUN;

peanbHbI ANHAMUYECKUIA ONanasoH;
- 4YUCNo 3(PPEKTUBHBIX pa3paaoBs.
KoMnneKcHbIN AnHaMMUYecKknii napameTp - YNcno ahdPeKTUBHbIX paspsiaoB B 3aBU-
CUMOCTU OT HYaCTOTbl BXOAHOIO rapMOHUYECKOro CuUrHana c4MtaeTcs OCHOBHbIM 4SS
ALIK.
Kpome Toro, umeet cmbicn npmBoanTbs MX guddepeHunanbHyo HENMHENHOCTb U
YCPEAHEHHYIO XapaKTepPUCTUKY Npeobpa3oBaHus, U3MepPEeHHble B ANHAMUYECKOM
pexume kanmbposku. B onpefenéHHbix npumeHeHuax ALK (Hanpumep, B paguono-
Kauumn) 3HaHue aTux MX nossonseT o60CHOBaHHO pelwmnTb 3agadvy Bblbopa CU.
[nsa Toro 4ToObl N3MEPUTL AMHAMUYECKME METPOSIorMyeckne xapakrepmuctnkm ALK,
MOXHO NoJaTh Ha ero BXo4 TeCTOBbIA CUHYCOMAAnbHbIA CUrHaN 1 BbIYUCINTL 3a-
TeM € nomoLubto 6eicTporo npeobpasoBaHnio Pypbe (BINP) YacTOTHLIN CNEKTP Bbl-
xogHoro curHana ALLM. B kayecTBe kannbpoBOYHOro curHana BbibmpaeTca rapmo-
HUYECKMI CUHYCOMOAnbHbIA CUrHa HA3KOYaCTOTHOIMO reHepaTopa C UCKaXXEHUSIMN,
npuemnemMbiMn gnst pabotsl ¢ AL nmetowenca paspsagHoCcTu.

@ [NpumeyvaHue.

100 cuzsHanom danee rnodpa3ymesaemcsi criekmparibHasi cocmasrisouas, coom-
semcmeyrouwass 8X00HOMy cuzHasny Kanubposku. LLlym onpedensemcsi KaKk CO80-
KyrnHOCMb 8cex ocmarsibHbIX HexeramersibHbIX KOMIOHeHmM: noboYyHbIX Yyacmom u
WwymMo8020 ¢hoHa, He cHumasi 2apMOHUK cuaHara.
8.1.4.1 OTtHoweHue C/LL.
[na ero nonyyeHns HeoBXo0OUMO NPOCYMMMPOBATb MOLLHOCTWU CNEKTpasrbHbIX CO-
CTaBNALWMNX, 3a UCKIMOYEHNEM MOCTOSHHOM COCTaBNAOLWEN U rApMOHMK CUrHana,
N BbIYMCIIUTb OTHOLUEHME MOLLHOCTM rMaBHOW CNeKkTpanbHOMW COCTaBASIOLWEN K pe-
3ynbTaTy CyMMUPOBaHUS.
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B cnyyae ngeansHoro AL BMN® namepeHHon peanuaaumm gacTt y3KOnosIOCHbIN
CMEKTP C SAPKO Bblpa)KE€HHbIM rMaBHbIM MakCUMYMOM, COOTBETCTBYHOLLMM YacToTe
nogasaemoro Ha Bxog AL cuHycomnganbHoro HanpsbkeHusa. MNMpuyém, MOLLHOCTb,
cocpeoTodeHHasa B6NM3mn rmaBHOro MakcMmymMa, no OTHOLUEHUIO K OCTanbHOM
MOLLHOCTU, pacnpeneneHHon B ocTaribHOM YacTn YacTOTHOro AnanasoHa, oyger
MakcumarbHa.

Ha npaktuke oTHoweHne C/LU MOXeT yunTbiBaTb rAPMOHUKN OCHOBHOM YacCTOThl,
€CNnKn 3TO YKa3aHo cneyunanbHo. Takon napameTp Ha3biBaloT OTHOLWEHUe CUurHana
K wymy nnroc nckaxenus (C/[LLU+N]). Ona noeansHoro AL, kak n3sectHo, € yde-
TOM TOJbKO WyMa KBaHTOBaHUs cnpasennmeo cooTHoweHue C/LU
[0B]=(6,02>N+1,76), rae N — uncno paspsagos AL, B cnyyae ngeansHoro 10-
paspsgHoro aTo gact 6,02° 16+1,76=62[ab]. Mcnonb3oBaHue peanbHoro AL, He-
MWHYEMO BHOCSALLEro A0MNOSIHUTENbHbIE NOrPELUHOCTM B MPOLLECC U3MEPEHUS, Npu-
BefeT Kk yxyaweHuto C/LLU, ocobeHHo, ecnu paccmatpmatb ALK B uenom.
JKcnepuMeHTansHO MOXHO nameputs C/[LLU+U], ncnonb3ysa BbICOKOKA4YECTBEHHbLIN
namepsembin curHan v sbldncnas b, Bkntovasa B NOHATUE LWyMa Y FapMOHUKN
curHana (uckaxenus). Torga, nogctaBnasa Nofy4eHHOe OTHOLLEHME B OMMUCAaHHYH0
dopMyIny, MOXXHO HanUTK YMCno apdekTnBHbIX paspagos AL.

8.1.4.2 KoacduumeHT rapMoHMYeCcKnX nuckaxeHum (KIr)

OnpepensieTca HENMMMHEMHOCTBIO XapakKTEPUCTUKN NpeobpasoBaHus Ha onpenenéx-
HOW 4YacTOTe U BblMUCAAETCS KaK OTHOLUEHWE CYMMbl PaCCYMTaHHbIX BblLLEONUCaH-
HbIM 06pa3oM MOLLHOCTEN rapMOHUK K MOLLHOCTW MaBHOW CrekTparibHOM CocTaB-
NSALWEN U1 NepBon rapMOHMKe.

Mpumep. [Ins cnyyas ncnonb3oBaHus 2-n, 3-n, 4-n N 5- rapMoHUK

Kkrufo5] =10Lg|[& ((A)*+(A)* +(A)* +(A)))/(AY]

roe A — amnnuMTyga OCHOBHOM FAPMOHUKK, Az 5 — aMNIUTYObl rAPMOHUK OCHOBHOM
4acToTbl.

8.1.4.3 PeanbHbIn AuHaMmnyeckum ananasoH (PON).

OnpepenseTcs Kak OTHOLIEHME 3HEPrnm OCHOBHOW CMEKTPasibHOM COCTaBISIHOLLEN
cuUrHana Kk amnnuTyae crnegylowen no BeriMYMHEe rapMOHUKU UMW LLIYMOBOMY Bbl-
6pocy. 3HaHne PO npunobpeTaeT BaXXHOCTb B TEX NPUMEHEHUNAX, TOe FAPMOHUKM,
NoboYHbIE COCTaBASAOLWNE U LWYMbl HE OOSMKHbI MPEBOCXOANTb MO YPOBHIO CaMbIi
cnabbi U3 noanexawmx npeobpasoBaHuo curHan. B GonblwMHCTBE criyvaes 3Ty
MHOpPMaUUIO JaeT oueHKa ypoBHS rapMoHuK B nonoce ALK, nockornbky GonbLuas
N3 rapMOHMK OBbIYHO MPEBOCXOAUT LLUYMOBOM (POH N NOBOYHbIE KOMMNOHEHTLI. 3Ha-
HWe peanbHOro AMHamuyeckoro amanasoHa ALIK B cocTaBe pagmonokauuoHHOM
cucTteMbl 06ecnevnT BO3MOXHOCTb OLEHKUM €€ MPUMEHMMOCTU Ons onpeneneHus
cnabblx curHanos.

8.1.4.4 Yucno acdektTuBHbIX pa3psaaoB (U3P), Naoo.

LLyMm 1 rapMOHUKM BAUSIOT Ha TOYHOCTb M3MepeHun. MoxHo ckasaTtb, 4To y AL
yMeHbllaeTcss paspsgHocTb. YOP yuyuTbiBaeT nobble BMAbl norpelsHocTen. Bcee
ownbkm npeobpasoBaTens, 0b6ycrnoBneHHble guddepeHLnanbHON N UHTerpansHomn
HENMMHENHOCTSAMN, anepTypHOM HeonpeaeneHHOCTL0 (AKUTTEpP), U NPOMNYCKOM KO-
A0B, BbICTYNalOT KaK COCTaBMSAKOLIME HEKOTOPOM CYMMapHOW cpefHekBagpaTude-
CKOM norpewHocTn. HeTpyaHo nokasatb, 4yTo YOP Bbluncngetrca no dopmyne:
Naoo=(C/[W+UN]-1,76)/6,02, roe C/[LLU+W] BbluMCNsieTCS NO pe3ynbTaTty BblMUCHEHMUS
npeobpasoBaHns Oypbe N3MEPEHHOIO KariMbpoBOYHOIO rapMOHMYECKOro curHana.
8.1.45 O6opynosaHue, cosgaHHoe 3A0 «PyaHes-lLUunses», no3songaet
kanubposatb ALIK B gvHamunyeckoMm pexume rno napameTrpam, noryvyaembiM C Mo-
MoLubto BIN®, ¢ TouHOCTLIO A0 24 pa3psaoB M oueHuBaTtb napameTpbl ALK ¢ Tou-
HOCTbIO 0 24 pa3psaos.
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8.2 Tabnuua cooTBEeTCTBUA YUCNA BCNbIWeEK MHOUKaTOpa U OLINOOK.

Yucno BenbiWeK MHAU KaTtopa

OnucaHue oWNOKHN

Bo3aMoOXHble Mepbl yCTpaHeHUsA

MHAMKaTOp ropuTt NOCTOAHHO

HopmarnbHbIi pexum pabo-
Tl JIASOUSB

WHaukaTop He ropuTt

HeT nutanusa

lMnoxon KoHTaKT B pa3bémMax USB
Mpoeeputb coeanHuTenbHbI USB
kabenb 3aMmeHomn

MpoBepuTb KOMNbIOTEP

JIAS0USB Bbliwen uns ctpost

OTpemoHTMpoBaTb Ha upme-
nsrotosutene

WHankaTop muraet 1 pa3 u genaet
nayay OKono 3 cek.

BHyTpeHHss nepesarpyska
KOHTpornnepa

lMnoxoe kayecTBoO NUTaHusA. Bbicokui
ypoOBeHb NomMex. Mnoxon KOHTakT B
pasbémax USB

2 BCNbILLIKK Owunbka onopHoro keapue- | Monpo6oeatb BbikMo4NTL JTASOUSB,
BOro reHeparopa 3aTeM BKNO4YUTb. Ecnin ownbka He
nponana oTpeMOHTUPOBaTb Ha up-
Me-U3rotToBuTene
3 BCNbILLKN Owwnbka nporpammHoro ko- | OTpemMoHTUpoBaTb Ha chunpme-
a KoHTponnepa nsroTosutene
4 BCMbILUKM 3apesepBrpoBaHo CBsAsatbca ¢ cepBUC-LIEHTPOM up-
MbI-M3roTOBUTENS
5 BChblLWek 3apesepBrpoBaHo CBsAsatbca ¢ cepBUC-LIEHTPOM up-
MbI-M3roToBUTENS
6 BCnblwekK OTcyTCcTBUE MHUUManuU3a- lMnoxou KoHTaKT B pasdbémax USB.
uun USB MpoBeputb coeanHUTENbHLIN USB
kabenb 3aMeHoN.
MpoBepUTbL KOMMbLIOTEP.
7 BCNbILWEK HapylueHune BHyTpeHHeN Mepenactpoute JIAS0USB Ha dup-
Tabnuubl HacTpoek Me-U3rotToBuTene
8 BCnblwek HepocTtaToyHO NnuTaHue MonpoboBaTtb OTKNHOUNTL HArpy3Ky Ha
JIA50USB LUndpoBOM MOPTY.
Mpoeeputb coeanHuTenbHbii USB
kabenb 3aMmeHow. Mcnonb3osaTtb
TONbLKO Npuraraembln CoeanHu-
TenbHen USB kabensb.
9 BCMbILWEK Meperpyska NMUHUM NUTaHUSE | YMEHbBLUUTb Harpy3ky NUHUW NUTaHUS

uncposoro nopTta, cpabo-
Tana BHYTPEHHSIA CXeMa
3aMUThI

undposoro nopTta, ybeantbcs B oT-
CYTCTBUM KOPOTKOrO 3aMblKaHuWsl B
Lienu Harpysku.

10 BcnblWwek Meperpes JIAS0USB OTkntounTb 1 octyantb JIAS0USB,
NPUHATL Mepbl K YCTPaHeHUIo nepe-
rpeBa OT BHELUHEro BO34eNCTBUSI.

11 v 6onee BCMbIweK 3ape3epBrpoBaHO CBsa3aTtbCs C CepBUC-LIEHTPOM hup-

MbI-U3roTOBUTENA

8.3 YcnoBusa akcnnyaTtauum npubopa

Mo knaccudmkaumm ycnosum akcnnyataumm POA gaHHbIn npnbop OTHOCUTCS K

nepsou rpynne (Tabnuua 8. 1).
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MpunoxeHus

Tabnuuya 8. 1

MapameTtpbl POA n onpegensowme nx gectabmunusmpyrowme dakropbl

MapameTpbl 3Ha4yeHMA napameTpoB
. MpoyHOCTb NpK cnHycomaanbHbIX BUBpaumsax
n, Ny 20
a, m/c? 19,6
tanin, YaC >0,45
. OBHapyxeHne pe3oHaHCOB B KOHCTPYKLMMK
n, My 10...30
X, MM 0,5...0,8
tapn, MUH >0,4
. BospgencTteune NoBbILLEHHON BRAXHOCTH
Bn, % 80
ut, K 298
tBbILI,; 4 48
. BospgewncTteune noHmxeHHOW TeMmnepaTypbl
Ulpn » K 233
u'ps , K 278
topm, Y 2...6
. BosgewncTteue noBbIlEHHON TeMnepaTypbl
Unpa, K 328
Ups, K 313
tBbILI,; y 2...6
. BospgewncTtBne noHmxeHHOro atMocepHOro AaBneHus
u, K 263
r,kMa 61
topm, Y 2...6
. Mpo4HOCTbL NpK TpaHCNOPTUPOBaHMM
ty, MC 5...10
n, MuH™ 40...80
Amakes m/c? 49...245
. BosgewncTtBune consHoro (Mopckoro) TymaHa ¢ gucnepc-
HoCTblo (95% kanenb) A n BogHocCTbiO b
u, K 300
A, MKM 1...10
B, r/im® 2.3
tBbILI,; 4 24
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9. TEKYLLUMUA PEMOHT

PemoHT npnbopa, a umeHHo yctpounctea JIA-50USB, ocyulecTBngaeTtcs

npeaonpunaTnemMm N3rotoBUTenem.

10. TPAHCNMOPTUPOBAHUE N XPAHEHUE

10.1 Yctpownctso JIA-50USB TpaHCNopTUPYOT B 3aKPbITbIX TPAHCNOPTHLIX Cpea-
cTBax noboro Buaa.

10.2 [pu TpaHcnopTupoBaHun camoneToM JIA-50USB fomkHO ObITb pasmeLleHo
B OTansMBaeMoM repmMeTu3npyemMom oTceke.

10.3 Knumatundyeckue ycrnosusi TpaHcnoptmpoBaHus JIA-50USB He JOMKHbI Bbl-
X0OUTb 3a npegensl npefenbHbIX YCNOBUIN, YkasaHHbIX B Tabnuue (Tabnuua
10. 1). Mo mexaHn4yecknum BO3AENCTBUAM NpederibHble YCIOBUS TPaHCNopTU-
poOBaHUs OOMMKHbLI COOTBETCTBOBATL TpeboBaHmam rpynnbl 3 cornacHo FTOCT
22261-94.

Tabnwuuya 10. 1

MpeaensHble ycnoBusi TPaHCMOPTUPOBaHUA

TemnepaTtypa okpyatoLiero Bo3gyxa Ot muHyc 25 go nntoc 55 °C
OTHOCcKTenbHas BNaXXHOCTb BO3adyXxa 95 % npu 25 °C
ATmocdepHoe gaBneHue 7 — 800 mm pT. CT.)

10.4 Yctpouctso JIA-50USB go BBeAeHUs B aKcnnyaTaunmio crnegyet XpaHuTb Ha
ckriagax B ynakoBke NpeanpusaTUs-u3roToBUTENS Npu TemnepaType oKpyxato-
wero sBo3ayxa 5 — 40 °C n oTHocuTEeNbHOW BriaxXHOCTM Bo3gyxa 80 %.

10.5 Xpanutb JIA-50USB 6e3 ynakoBku crieqyeT npu TemnepaType OKpy>KatoLLero

Bo3ayxa 10 — 35 °C n oTHocuTensHoOM BnaxHoctu so3ayxa 80 %

11 B nomeLleHUsAX Ansa XpaHeHusa coaepkaHue nbinu, NapoB KUCIOT U LenoYeln, arpec-

CUBHBbIX ra3oB U OpYrnx BpeaHbiX I'IpMMGCGI?I, Bbi3bIBalOLWNX KOPPO3nto, HEe JOJTKHO

48




npesblllaTh CoAepXaHNe KOPPO3NOHHO-aKTUBHbLIX areHToB AN aTMocdepbl Tuna 1 no
rOCT 15150-69.

11. TAPA U YINAKOBKA

Yctponcteo JIA-50USB ynakoBbiBaeTCsl B NONMITUNEHOBLIN NAaKeT, a 3aTeEM B YNaKkoBOY-

HYI0 KOPOBKy (cM. n. 5.3 Ha cTp. 13). B 9Ty ke ynakoBOYHYO KOPOOKY yKnagblBaeTCca KOM-
NMeKkT noctaBku Npubopa, nepeyncneHHbin B n. 5.3 Ha cTp. 13.

12. MAPKUPOBKA

O6o03Ha4veHne npubopa ykasbiBaeTCsa Ha ero nepegHen unu sagHen naHenu. flata
BbIMyCKa, CEpUNHbLIN HOMep Npubopa obo3HavaeTca Ha Hakrnerke (apnbike). Nnombuposa-
Hue nNpnbopa ocyLecTBNAETCA NyTEM HaKIEeNKN Sprblka Ha HUXKHEN NOBEPXHOCTM Kopnyca

Ha MecTe, 3aKpblBatoLLEeM OA4MH U3 BUHTOB KPENnmeHns KpbILWKM kopryca npubopa.
@ [MpumeyaHue!

Bo usbexaHue paspyweHus spribika U ympamel nrompebumenem ripasa Ha 2a-
paHMuUHbIlU peMoHm, Heobxo0umo obepezaameb SprbiKk om 8030elicmaeusi azpec-

CUBHbIX XXUOKOocmel, pacmeopumersiell U MeXaHU4YeCKUX nogpexxoeHud.
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13. FAPAHTUMHBIE OBA3ATENBLCTBA

I'apanTuiinbiii Ta10H Ha BHelIHee yCTPOHCTBO aHAJIOr0-{U(PPOBOro Npeodpa3oBaHus
ns | BM PC/AT-coBmecTumbix komnbioTepoB JIA-50USB
3aB. Ne
3A0 «PygHeB-LLUnngaes» rapaHTupyeTt 6e30TkasHyto paboTy ycTponctea JIA-50USB B TeueHme 18
MecsiILieB CO HS NpoJaxu noTpeduTento npu cobnogeHn notTpedrutenem ycnoBuii U NpaBMI 3KC-
nryataumm, TPaHCMOPTUPOBAHNSA U XPaHEHWS!, YCTaHOBIIEHHbIX PyKOBOACTBOM MO 3KCMnyaTaumu
yctponcTtsa JIA-50USB. B nepvog rapaHTUAHOIO cpoka nNpeanpusiTue-m3rotoBuTeNb OCyLLEeCTBNS-
eT 6ecnnaTHbIi peMOHT Npubopa B criydae obHapyXeHns HencnpaBHOCTY MO BUHE NPeanpusTUs-
N3roToBUTENS.

Ten/®axc (095) 787-6367, 787-6368.

Hara npomaxu < > 200_r.

[Toanuce npencraBuTeNst GUPMBI

MII

NUHWS OTpe3a (3Ta YacCTb OCTAETCA Y U3rOTOBUTENS)

I'apanTuiinbiii Ta10H Ha BHelIHee yCTPOHCTBO aHAJIOr0-{U(PPOBOro Npeodpa3oBaHUs
ns | BM PC/AT-coBmecTumbix komnbioTepoB JIA-50USB

3aB. Ne

3A0 «PygHes-LLUnngaes» rapaHTupyeTt 6e30TkasHyto paboTy ycTponctea JIA-50USB B TeueHme 18
MecsiILieB CO AHS NpoJaxu noTpeduTento npu cobnogeHn notTpedrutenem ycnoBuii U NpaBMI 3KC-
nryataumm, TPaHCMOPTUPOBAHNUSA U XPaHEHWS!, YCTaHOBIIEHHbIX PYKOBOACTBOM MO 3KCMnyaTaumu
yctponcTtsa JIA-50USB. B nepvoa rapaHTUAHOIO cpoka nNpeanpusiTue-m3rotoBuTeNb OCyLLEeCTBNS-

eT GecnnaTHbIi peMOHT Npubopa B criyvyae obHapyXeHns HEUCNPaBHOCTY MO BUHE NpeanpusTms-
N3roTOBUTENS.

[Ipennpustue-noTpeduTeNh, HAMMEHOBAHUE U aJIpEC:

MecTto u xapakrep aedekTa, coaepKaHHe PEMOHTA!

JlaTa peMoHTa: 200 .

HOHHI/ICB JIMIa IIPOM3BOJMBIICIO PEMOHT.

Moanuck Bnagenbua yctpoincTea JIA-50USB, noateepkaatoLLero peMoHT
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