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1. BBEOEHME

1.1. PykoBogctBo no akcnnyatauun (PJ) npegHasHadeHo ons paboTarowmx ¢ BHELUHUM
YCTPOMCTBOM aHarnoro-umdposoro npeobpasosaHus gna IBM PC/AT-coBMeCcTMMbIX
komnbtoTepoB JIA-20USB (ganee «npubop» unu «yctponcteo JIA-20USB») nuy, un
obcnyxuBaroLlero nepcoHana.

1.2. PykoBogctBo no akcnnyaTauum (P3) BknovaeT Bce HeobXxogumble cBeOeHUs O
npuHumMne paboTbl U TEXHUYECKUX XapaKTepucTukax npubopa, 0 noarotoeke npuodo-
pa Kk pabote n nopsagke paboTbl ¢ NpnbopoM. 3HaHMs ITUX CBEAEHUA HEOBXOaUMbI
ans obecnevyeHns NOSTHOrO MCMNOSIb30BaHUA TEXHUYECKMX BO3MOXHOCTEN npubopa,
NpaBUbHOW 3KCnnyaTauum n nogaepxaHus npubopa B MOCTOSAHHOW FOTOBHOCTM K
JEenUCTBUIO.

1.3. K akcnnyataumm npubopa gonyckaetcs obCnyxvmBaroLMi nepcoHarn, Xopowlo n3y-
YMBLLUMIN HacTosilee PJ.

1.4. B cBsA3M C NOCTOSIHHOM PabOTOM NO COBEPLUEHCTBOBAHUIO U3OENUs, NOBbILLAKOLWEN
€ero HafleXXHOCTb M yrnyJllatowme ero aKkcnnyaTaumoHHble XapakTEPUCTUKN, B KOHCT-
pykumo npmbopa MoryT ObiTb BHECEHbI HE3HAUYUTESbHbLIE U3MEHEHUS, HE OTPaXKEeH-

Hble B HacToseM usgaHum P3.

2. HOPMATUBHBIE CCbIJTIKU

B HacTosiLLeM OOKYMeEHTEe UCNONb30BaHbl CChINKM Ha creayolime cTaHaapThbl:

1) FOCT 26104-89 (M3K 348-78) Cpeactea U3MepPEHUIN NEKTPOHHbIE. TexHu-
Yyeckne TpeboBaHua B yactn 6esonacHoctn. MeTtogbl ucnbitTaHui - n. 4.1.1 Ha cTp. 6 1 n.
4.2.1 Ha cTp. 7,

2) FOCT 12.2.091-94 (MOK 414-73) TpeboBaHua 6e3onacHOCTU Ansi Nokasbl-
BaOLMX N PETMCTPUPYIOLLMX 3NEKTPOU3MEPUTENbHBIX NPUOGOPOB 1 BCNOMOraTenbHbIX Yac-
Ten K HUM — n. 4.1.2 Ha cTp. 6;

3) FOCT 22261-94 Cpencrea U3MepeHuin 3neKTPUYeCKMX U MarHUTHbIX BEnu-
4ynH. O6bwune TexHuveckme ycnosus — n. 10.3 Ha cTp. 41;

4) FOCT 15150-69 MawwuHbl, Nnpubopbl 1 apyrue TexHudeckne msgenus. Mc-
MNONHEeHUA ONA pasfIMyHbIX KIMMaTU4Yeckux panoHoB. KaTeropuu, ycnoBua akcnnyaTtaumm,
XpaHEeHUs U TPaHCNOPTUPOBaAHMSA B YacTW BO3LENCTBUSA KNMMaTUYECKMX (DaKTOPOB BHELL-
Hen cpeabl — n. 10.6 Ha cTp. 42.



3. Onpegenexusi, 0603Ha4YeHNA N CoKpaLLeHNs

3. OMNPEOENEHUA, OBO3HAYEHUA U
COKPALLUEHUA

3.1. Cnucok cokpalieHuun
1) N3BM - IBM PC/AT-coBMeCTUMbIN KOMNbIOTEP;

2) ALK - ananoroso-umdppoBoOKn kaHan;

3) AUN - ananoroso-uMcpoBor npeobpasoBatens UAM  aHanoro-undgposoe
npeobpasoBaHue;

4) UAN - uudpo-aHanoroBbin npeobpasoBaTtens WnNu  Uudpo-aHanoroBoe
npeobpa3oBaHuE;

5) AGND - aHanoroBsas 3emns;

6) DGND - undposasd 3emns;

7) IDE (Integrated Drive Electronics) - wnHTepdenc yCTpoMCTB CO BCTPOEHHbLIM
KOHTPONMepom;

8) C/W — oTHOWeEHNe curHan-wym.

3.2. Cnucok onpepeneHuun
1) ATAPI - nakeTHbIN HTEepdenc ans nogknodeHns CD-ROM un ctpummepos;

2) basoBbin agpec(BASE) - wecTtHaguaTepmMyHoe 4nicno, ykasbiBatolee MecTto nna-
Tbl B agpecHom npoctpaHcTtee IBM PC,;

3) bawnTt (Byte) - nocnegoBaTtensHocTb 6utoB (8 6uT). Kaxgbin 6anT cooTBeTCTBYET
OLHOMY 3HaKy AaHHbIX, BykBe, cumBony, undpe. Micnonb3yetcsa B kKa4ecTBe eanHN-
Libl EMKOCTW 3anOMUHAOLLNX YCTPOWCTB;

4) bwut (Bit) - gBonyHaa eguHuua mMamepeHust KonmyectBa uHgopmauum («0» mnu
«1»);

5) CnoBo - onpeaenéHHoe coveTaHme BUTOB, MEIOLLLEE KOHEYHYIO ANIMHY U paccmaT-
prBaeMoe Kak egumHoe uernoe npu nepegade, npuéme, obpaboTke, oTOGpaKeHUn n
xpaHeHnn nHpopmauymm. Obbl4HO 16 nnu 32 ouT;

6) HaHHble (Data) - nHpopmaumsa, koTtopasa npeacraBneHa B popMann3oBaHHOM BU-
Ae 1 npegHasHadeHa gnst 06paboTkM C NOMOLLbIO TEXHUYECKUX CPEaCTB WUMNN YyXe
obpaboTaHa nvu;

7) DMA (Direct Memory Access) - npamMor AocTyn B NamaTb. Pexnm nepegaym gas-
HbIX OT NepugepumnHOro yCTpomcTBa NO LWIWMHE KOMMbiOTEepa HEnocpeAcTBEHHO B

namaTb, MUHYSA UeHTpanbHbl npoueccop. bonee GbicTpein (o 132 M6/cek ans
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wuHbl PCI) n ycTOM4YMBbLIN pexum, Yem nporpammHas nepefada AaHHbIX (Yepes
LeHTpanbHbIN NpoLeccop);

8) OpanBep - 6noK ynpaBneHnsi, GOpMUPYIOLWNA HOPMUPYEMbIE CUrHanMbl Ha NUHUSAX
NHTepdenca; NporpaMmma yrnpasneHnsa KOHKPETHbIM NnepudepuiiHbiM YCTPONCTBOM;

9) OudbhbepeHumanbHbIA PEXUM - BXOLHOW CUrHaN MMeeT ABe NpoTUBOda3Hble CO-
CTaBnaOLWMNEe OTHOCUTESBHO LLMHbI 3EMIU;

10)FIFO (First-in, first-out - nepebIM Npuwén, nepebiM yLWwEN) - meToa Bydepnsaumm
AaHHbIX Ha OCHOBE NocreaoBaTenbHON ovepeau;

11)UHTepcpenc (Interface) - COBOKYNHOCTb cCpeacTB M npaBui, obecnevmBaoLLmx
B3aMMO4EeNCTBNE KOMMOHEHTOB BbIYUCITUTENbHOW CUCTEMbI UMW CETY;

12)M3P (Mnagwwn 3Havawwmim paspsag) - MUHMMarnbHoe BXOAHOE HanpsiXeHue, paspe-
waemoe ALM. Ona AL ¢ konunyectBoMm N paspsigoB B BbIXOAHOM pPErnmcTpe, OH
paBeH OTHOLLEHWIO AYana3oHa BXoAHoro HanpsikeHust ALIM k 2N

13)OAHONONMIOCHLIN PEXUM - BXOLHOW CUrHAmN MMEET TONbKO OAHY COCTaBISOLLYHO
OTHOCUTESbHO LLMHbI 3EMIN;

14)OAHONONAPHBLIA PEXUM - BXOLHOM CUrHan NpUHUMaeT, Kak npaBuio, TOMNbKO Mo-
noXxuternbHble 3HadeHud, Hanpumep: 0...+5 BonbT;

15)PCI (Peripheral Component Interconnect) local bus - wuHa coeanHennsa nepude-
PUNHBIX KOMMNOHEHTOB NM3BM.

16)MpepbiBaHue - NpexaeBpeMeHHoe MpUHyauTernbHOe MnpekpalleHne HopMalsibHOW
nocrnegoBaTeNbHOCTU BbINOSTHEHUSA ONepaunn BbIYUCIIUTENTbHOW CUCTEMOW;

17)SCSI (Small Computer System Interface) — nHTepdenc cucTteMHoOro ypoBHsa Marsnbix
KOMMNbIOTEPOB; B OTNMYME OT UHTEPEENCOB MOPTOB MNpeacTtaBnsdeTr COOOM LUNHY;
AonyckaeT MoAKMtoYeHMe K O4HOMY KOMMbOTEPY A0 8 YCTPOWCTB BHYTPEHHEro M
BHELLHEro NCNONHEHNS;

18)lUuHa (Bus) - rpynna nuHUM CBA3W, NpegHa3HayYeHHbIX AN BbINONHEHUS onpeae-
NEHHOW onepawmmn B npouecce obMeHa gaHHbIMU.

19)USB (Universal Serial Bus) — yHuBepcanbHas nocrnegoBaTtenbHasa WuHa.



TpeboBaHus 6e3onacHOCTH

4. TPEBOBAHUA BE3OIMNACHOCTH

4.1. TpeboBaHus 6e3onacHoctn ans NOBM ¢ noaknoYeHHbIM
yctpoucteom J1A-20USB

4.1.1. o cTeneHun 3aWmTbl OT NOPAXKEHUS ANeKTpuyeckum Tokom MNMIBM, K ko-
Topon nogkntoyaetcs yctponcTteo JIA-20USB , gormkHa OTHOCUTBCH K
knaccy 3awmThbl | B cootBeTcTBUM € TpeboBaHuamm TOCT 26104-89.

4.1.2. 3axum 3awmtHoro 3asemneHuns NOBM gomkeH ObiTb BbINOMHEH cornac-
Ho TOCT 12.2.091-94 B cny4ae, ecnu no kakum nuéo npudmnHam NM3IBM
He MMeeT CeTEeBOW LUHYP, Y KOTOPOro 3aXXUM 3aLlMTHOro 3a3eMreHus siB-
NnAeTcs YacTbio CETEBOW BUIKY;

4.1.3. B MN3BM, nogknto4aeMon K CeTn, UMETCS OnacHble HanpsbkKeHusi, no-
3TOMY Mpu eé aKcnnyataunmn, KOHTPONbHO-NPOUNAKTUYECKNX N perynu-
POBOYHbIX paboTax, npoussoanmbix ¢ NMNIBM, Heobxogumo cTporo co-
6noaaTte COOTBETCTBYHOLWME MEPBI NPESOCTOPOXKHOCTMU:

1) Mepen BknoveHnem N3BM B ceTb nNUTaHUs NPOBEPUTb UCMPABHOCTb ceTe-
BOr0 COEOVHUTENbHOrO LHYypa W CoedMHEHVE 3axuma 3allUTHOro 3a3eMIieHUs
M3BM ¢ WK1HOM 3aLUTHOro 3a3eMIEHNS;

2) CoeanHeHve 3axuma 3awwMTHOro 3asemrieHus N3BM ¢ wuHOW 3awwmMTHOro
3a3eMneHns Npon3BoAnTbL paHbLue ApYyrux npucoeamHeHunn k N3BM, a otcoeanHe-
HMe — nocne BCeX OTCOeAUHEHWU;

3) B cnyyae ucnonb3oBaHua NM3BM k koTopon nogkntoveHo yctponctso JIA-
20USB, coBmecTHO € gpyron annapaTtypou, nNpu NpoBeAeHnn U3MepeHui, npu ob-
CNyXMBaHUN N peMoHTe unu BknodeHun NIOBM B coctas ycTaHOBOK, coeguHuUTe
3aXNMbl 3aLLUMTHOrO 3a3eMfeHus BCeW annapaTtypbl B Lendx BblpaBHUBAHUA MO-

TeHUKMarioB KOpnycos,
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4) Mpn pemoHTe MNOBM 3ameHy noboro anemeHTa, MOHTaX WM LEMOHTaX
NPOM3BOAMTb TOJIbKO MPU OTKIKOYEHHOM OT CETU NUTAHUA CETEBOM COEAUHUTENb-
HOM LUHYpE;
5) PykoBoacTBoBaTbCA TEXHMKOM 6€30NMacHOCTN U3 PYKOBOACTBA Nofb3oBaTens
NM3BM (B KOMMMEKT NOCTABKN HE BXOAWUT).
4.1.4. Pasbopky cxem nogknioyeHun k N3BM, B KOTOpOW NOOKIHOYEHO YCTPOR-
ctBO JIA-20USB, HaumMHaTb C OTKIOYEHMSI OT CETU NUTaHUSA BCEW annapaTtypbl, Mo-

cnepgHen otkntounTb NMOBM.

4.2. TpeboBaHusa 6e3onacHocTu ana ycrpouctsa JIA-20USB

4.2.1. Tlo cTeneHun 3awuTbl OT MNOPaXEHNSA ANEKTPUYECKMM TOKOM YCTPOMUCTBO
JIA-20USB oTtHocuTcs K knaccy 3awmthl |l B cootBeTcTBUM ¢ TpeboBa-
Huamm TOCT 26104-89.

4.2.2. Yctponcteo JIA-20USB cogoepxuT nuiib ueny 6e3onacHoro CBEPXHU3KO-
ro HanpsbkeHuna u, cornacHo NOCT 25861-83 (CT COB 3743-82) n. 2.1.2
npMMedaHue, He TpebyeT cneumanbHOW 3alnTbl NepcoHana oT cryyam-
HOro CONMPUKOCHOBEHUSA C BTOPUYHBLIMU LLeNsiM/ NnaTbl.

4.2.3. Ina npepotepaweHns Bbixoga u3 ctpoda yctponctea JIA-20USB Ha
BXOAHble pa3beMbl HEOOXOAMMO noJaBaTb CUrHambl C nNapameTpamu,
ykasaHHbiMKn B Tabnuue (Tabnuua 4. 1). PacnonoxeHusi pa3bEMOB yKa-

3aHO Ha pucyHkax (Puc. 4.1 n4.2).
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Tabnuua 4. 1

MapameTpbl curHanoB, nogaBaemMbix Ha pa3bemMbl nnatbl JIA-20USB

Paszbem OnucaHue BXogHOro/BbIXoaHOro curHana
XP1 TTJ1-coBMECTUMbIN CUTHAS COOTBETCTBYHIOLLIEN NOSIAPHOCTN.
XP2 MakcumanbHaa amnnuTyga BXOOHOroO curHana, nogaBaemblX Ha

aHanoroBble Bxoapbl (AIN<O0...31>) He bonee 0x12B.

XP3 NHTepdenc USB.

JIA-20USB

o ol_Jo of 76

/ Lindposow / AHanorosbIn
L

XP1 XP2

Puc. 4.1. NepeaHaa naHenb npudopa.

USB

=
/

L

XP3

Puc. 4.2. 3agHAaa naHenb npubopa.
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5. OMUCAHUE NPUBOPA U NMPUHUUNNOB

5.1.

ErO PABOThbI

Ha3HayeHue u o6nacTb NpUMeHeHus

5.1.1.

5.1.2.
5.1.3.

Mpnbop npegHasHayeH ans paboTbl B Ka4yecTBe BHELUHEro yCTpOWCTBa
coBmecTHO ¢ [K tMna IBM PC/AT. OcHoBHOe HasHauyeHue npubopa —
npeobpasoBaHMe HenpepbiBHbIX (aHaNoroBbiX) BXOAHLIX CUrHaNoB B
undposyto opmy, KoTopas yaobHa ans ganbHeunwen obpaboTkm cur-
Hana npu nomowwm [MK.

B kauectBe NM3BM ncnonbsyetca IBM PC/AT-coBMecTUMbI KOMMbLIOTEP.
B 3aBucumoctn oT nporpammHoro obecrneyeHuss npubop BbINOMHAET
pasnnyHble (PYHKUMK, CBA3AHHbLIX C 00paboTKon pes3ynbTaToB aHanoro-

undpoBoro npeobpasoBaHuA.

. MpnBop uMeeT BO3MOXHOCTb Mepedayn pes3ynbTaToB — aHanoro-

undgpoBoro npeobpasoBaHua B uUnpoBon opme mnn LmMpoBON UH-

dopmaumm N3BM Ha BHeLLHME yCTPOUCTBa.

. Npubop unmeeT BO3MOXHOCTL NPUEMA ULUPPOBON WMHGOPMAUUKN OT

BHELUHNX YCTPOUCTB 1 €€ nepenady NIOBM ana obpaboTku.

. I'Ipvl KOM6MHI/IpOBaHMVI nnatbl C ApyrmmMm O60py,D,OBaHI/IeM, BbllMyCKaeMblM

3A0 «PygHes-lUnnsaes», Bawa MNM3BM npeBpawaetca B MOLUHYKO WH-
PopMaLMOHHO-N3MEPUTENBHYIO CUCTEMY, CMOCOOHYI0 pelwnTb 6oNbLUMH-

CTBO MNMpUKNnagHbiX 3agayd.
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5.2. YcnoBus npumeHeHuUA npubopa

5.2.1. HopmanbHble ycnoBusi
(Tabnuua 5. 1)

npumMmeHeHnss npubop ykasaHbl B Tabnuue

Tabnwuua 5. 1

HopmanbHble ycnoBusa npuMmeHeHus (3aBucat ot Tuna N3BM)

TemnepaTtypa OKpy»atoLlero Bo3ayxa
OTHoOCUTENbHasA BraXxHOCTb BO3AyXa

ATmMocepHoe faBneHune

205 °C
ot 30 o 80 % npu Temnepatype 25 °C

84 — 106 klMa (630 — 795 mm pT. CT.)

YacTtoTta nutarowen cetn NNOBM 50+0,5 Ty,
HanpsykeHne nutatowen cetn nepemen- | 220+4,4 B

Horo Toka NMNoBM

dopma KpnBOKM NEPEMEHHOIO Hanpsixe- CUHycomnaanbHas

HMA nuTaowen cetn N3BM

5.2.2. Paboune ycnoBua npumeHeHna npubopa YykasaHbl B Tabnuue

(Tabnwuua 5. 2).

Tab6nuua 5. 2

Pa6ouune ycnosus npumeHeHus (3aBucAaTt ot tuna NMN3BM)

TemnepaTtypa oKkpyatoLlero Bosayxa

OTHOocuTEenbHasa BNaXKHOCTb BO34yXa

ATmocepHoe faBneHune

Ot 50040 °C

90 % npu TemnepaTtype 25 °C

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

10
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5.3. CoctaB npubopa

5.3.1. CocTtaB komnnekrta noctaesku npubopa JIA-20USB ykasaH B Tabnuue
(Tabnwuua 5. 3).

Ta6bnuua 5. 3
HanmeHoBaHue, TN Konuyecrt- NMpumeyaHne
BO

l. YnakoBo4Hasi kopobka 1

B Hen:

1) Yctponcteo JIA-20USB B ynakoske; 1

2) OTBeTHasa 4YacTb pasbema DHS-26M; 1

3) OTBeTHasa 4yacTb pasbema DHS-44M; 1

4) KomnnekT nporpaMmHoro obecneveHus; 1 CD-ROM
5) PykoBogcTBO MO 3KcnyaTaumm yCTponcT- 1 Bpowutopa

Ba JIA-20USB.
6) Kabenb USB tun A(m)-B(m) 1

11




5.4. TexHuyeckue xapaktepuctuku JIA-20USB

5.4.1 AHANOIO-LIN®POBON KAHAT

54.1.1

54.1.2
54.1.3
5414

54.1.5

54.1.6

Yucrnio aHanoeo8bix 8x0008

Bxo0Hoe conpomusneHue

Pasbem

Jluana3oHbl 8X00H020 HarpsKeHuUs

3awuma o Hanps»KeHUK aHano208bIx

8x0008

Bpems ycmaHosrieHusi pabo4yez2o pexu-

ma

32 ogHonontocHbIx / 16 anddepen-
UunanbHbIX

He meHee 5 MOm

DHR-44

+10.0 B; £5.0 B; +2.5 B; +1.0 B;
+0.5 B; £0.25 B; 0.1 B; £0.05 B;

+15B

5 MuH

5.4.2 AHANOIO-UN®dPOBOW MPEOBPA3OBATE/b

5.4.2.1
54.2.2
5.4.2.3
54.24

54.2.5

54.2.6

Tun

PaspeweHue

Bpems npeobpasogaHusi

MakcumarnbHas Yacmoma duckpemus3a-

yuu
3anyck AL

BHewHssa makmosas yacmoma

nocrnegoBaTesibHOro NpMenNuxeHns
12 out
20 mkc
50 kl'y,

OT BHYTPEHHErO KBapLIEBOro reHepa-
Topa; OT BHELUHEN TAKTOBOW 4acTo-
Thl

TTJ1-coBMECTUMBIN CUrHanN, NM-
nynbCHasa NocrneaoBaTeslbHOCTb OT-
puuaTenbHOM NONASPHOCTN; ANu-
TENbHOCTb UMMYNLCOB HE MEHEE

100 Hc , nepuog He meHee 20 MKc,
HO He B6onee 1 mc

5.4.3 LUMOPOBOW NOPT

5.4.3.1

54.3.2
54.3.3

5434

Yucno nuHut

Ypo8HU U 1opo2o8bie 3HaYeHUSs

Pexxumbl pabombi

Pasbém

8 BBOoAa / 8 BbIBOAA (C 3aLLENKON)
TTJ1 — coBMecTuMble

nporpaMmMHoe YTeHne/3anuck; YTe-
HUe YeTbIPEX CTapLUMX OBUTOB CUH-
XPOHHO € gaHHbIMn ALIT

DHR-26
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Onwncanwne npmbopa n NpuHUMNOB ero padboThbl

5.4.4 CTATUYECKWME MNMAPAMETPbI AHANOI O-LIN®POBOIO KAHAJIA

Tunosoe MakcumansHoe

3HaYeHve 3Ha4yeHne
5441 [JduogpepeHyuanbHas HeluHeUHOCMb + 0.4 M3P + 0.6 M3P
5.4.4.2 UWHmeepansHas HesluHeUHocmb + 0,2 M3P + 0,3 M3P
5443 Ouwubka cdguea + 0,2 M3P + 0,5 M3P
5.4.4.4 CobcmeeHHbIU wym nnamsi (CKO) 0,4 M3P 0,6 M3P
5445 OmHocumesnbHoe 3Ha4YeHUe cucmemamu- 0,2 % 0,2 %

yeckol cocmasrnsrouwiel noepewHocmu
0ng duana3oHa 8xo00H020 HanpsxeHus +10
B

5.4.5 OMHAMUYECKME NAPAMETPbI AHAJIOIO-UM®POBOIO KAHAIA

5.45.1 TlpuBeneHbl AUHaAMN4YECKNE NnapamMmeTpbl A4St BXOAHOMO rapMOHNYECKOro Kanmob-
poBoYHOro curHana c Yactoton 1 Ky, u amnnutygon + 9.8 B; BxogHown gmana-
30H AL + 10B, wacTtora 3anycka AL 50 Ky,

Tunosoe MunHmanbHoe
3Ha4YeHune 3Ha4YeHune

5452 OmHoweHue cusHam/wym 70 nb 68 nb

5453 KoagppuyueHm 2apMOHUYECKUX UCKa- -78 nb -76 nb
XKeHul

5.4.5.4 PeanbHbIl QuHamuyeckul duana3oH 80 nb 76 nb

5455 Yucno agpchekmusHbiX pa3psi0os 11,2 11,0

Mpadhmkm 3aBMCMMOCTU OCHOBHbIX AVHAMUYECKMX NapaMeTPOB OT BXOOQHOW YacTOTbl Npw

pasfMYHbIX KO3 runeHTax NpnuBeaeHbl HUXE.
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Onwncanwne npmbopa n NpuHUMNOB ero padboThbl

Kru, ob

Y3P, Faun =50 Kru (Kyc=1 - UBx = 10 B, Kyc=10 - Usx=1 B)

11,6 ‘
11,4 ——((yc=1
=== Kyc=10
11,2 —
11 \\
10,8
10,6 -
10,4 -
10,2 -
10 1
9,8 : : : : : : :
0 2 4 6 8 10 12 14 16 18 20
FBx, Kl'y
Kru, ab Faun = 50 Kl'y (Kyc=1 - UBx=10 B, Kyc=10 - UBx=1 B)
FBx, Kl'y
-60 : : : : : : :
0 2 4 6 8 10 12 14 16 18 20
m—Kyc=1
-65 =l=Kyc=10
]
75 | :::::j:t:::::::::::::::::::::::
-80 -
-85
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Onwncanwne npmbopa n NpuHUMNOB ero padboThbl

C/W, pb Faun = 50 KI'y, (Kyc=1 - UBx=10 B, Kyc=10 - UBx=1 B)

'-I‘:JE 72 |
3] e .
70 - —
69
68
67 |
66 |
65
64 |
63 | [—
62 x x x |
0 2 4 6 8 10 12 14 16 18 20
FBx, KNy,
5.4.6 OBWWE
5.4.6.1 LuHa untepdperica M3BM USB 2.0
5.4.6.2 [lompebrisemas MOWHOCMb +5B, 500 mA
5.4.6.3 [abapumsbi 140%115%35 mm
54.6.4 Macca He 6onee 300 r
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Onwncanwne npmbopa n NpuHUMNOB ero padboThbl

5.5. Yctpoucrteo n paborta npubopa

5.5.1 CT1pykTypHasa cxema B3aMMOLENCTBUA COCTaBHbIX YacTen npubopa nokasaHa

Ha pucyHke Puc.5.1.

MNoBM xpe
MoHuTop (IBM PC/AT- WHTepdeiic USB | ycrpoiicteo
MN3BM COBMECTUMBbIN NA-20USB
KOMMbIOTEP)
XP1

Puc. 5.1

Wccnenyembii aHanoroBblv curHan nogaetca Ha Bxofbl kaHanos 0 - 31 ycTponcTsa
JIA-20USB (6onee noapo6bHo o dyHKunoHanbHon cxeme JIA-20USB cm. n. 5.5.2 Ha cTp.
16). YctpowncTso JIA-20USB ocyuwiectBnseT npeobpasoBaHne BXOAHOMO aHaroroBoro cur-
Hana B uMcpoByo opMy, yaobHyto nocnegyowen obpabotkmn NMIBM.

O6meH gaHHbIMKM aHanoro-ungpoBoro npeobpasosaHus mexay NOBM un yctpon-
CTBOM ocyLlecTBnsgeTcs Yepes untepgenc USB NOBM.

M3BM npu nomoLum cneumansHOM NporpamMMbl, BXOASLLEN B KOMMNEKT NOCTaBKU
(Hanpumep ADCLab) nnn nporpammebl, pa3paboTaHHOW caMuM Mofb3oBaTesneM, OCcyLLecT-
BNAeT 06paboTKy nocTynatrwmx OT yCTPONCTBA AaHHbIX aHanoro-umgposoro npeobpaso-
BaHWA 1 ynpaBrieHne yCTPONCTBOM vepe3 nHtepdenc USB.

5.5.2 OnucaHue yctponctsa JIA-20USB

dyHKunoHanbHasa cxema yctponctea JIA-20USB nokasaHa Ha pucyHke (Puc.5. 2).
YCTPOMNCTBO COAEPXKUT crneaylolmne HesaBUCUMbIE y35ibl: aHanoroBo-UMgpoBomn Ka-
Han (ALK), onopHbI KBapLeBbIW reHepaTop, UMdpoBon NopT BBOAA/BbIBOAA, BHYT-
PEeHHUN nHTepdenc ynpasneHunsa n KoHdurypauumn, nitepcenc USB 2.0 n BTopuy-
HbI MCTOYHUK NUTaHKUS.

5.5.3 AnHanoro-ungpoBown kaHan

OcHoBHoe Ha3sHadeHne ALK — npeobpasoBaHue nccnegyemMoro aHanoroBoro Cur-

Hana B unMdpoByLo opmy.
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Onwncanwne npmbopa n NpuHUMNOB ero padboThbl

ALK cocTouT n3 BxogHOro MysbTunnekcopa, nosiHOro MHCTPYMeHTanbHoOro ycunm-
Tensd, nporpammupyemoro yeunutens, AU ¢ YBX. Pexum pabotel ALIK (ogHONOMOCHLIN
nnu auddepeHumansHbii) 3agaétca nporpammMHo. C NMOMOLLBI0 NPOorpaMMupyemMoro ycu-
nNTEenNs MOXHO NporpamMMHO 3adaTb BxogHou ananasoH AL, MNMpu 3agaHum ansa paboThl
OLJHOBPEMEHHO HECKOSbKMX KaHaroB (rpynrbl KaHanoB) — KOAMMULNEHT YCUMNEHNS B Kax-
AOM KaHane MoXeT OblTb 3a4aH pasgenbHO Ha Kaxabln KaHan.

NcTtouHuk TaktoBon YacTtoTbl AL moxeT 6biTb BHELWHUA T TJ1-coBMECTMMbIN CUr-
Hasn, MMNynbCHasa nocrneaoBaTeibHOCTb OTpUUATESNIbHON NOMSPHOCTU; ANUTENbHOCTb UM-
nynbcoB He meHee 100 Hc (YacToTa oT 1 go 50 kl'y), NnogaBaemMbIii Ha COOTBETCTBYOLLNIA
KOHTaKT pasbema XP2 vnun XP1. nnu sHyTpeHHnn — 1 My ¢ 16 paspsgHbIM CHETYMKOM-
aenutenem (216—1=65535), Taknum o6pa3oM, MMHUManbHaa 3agaBaemMasi YactoTa s
nnaTbl MOXeT ObITb NPUbAM3NTENBLHO 15,26 U. BHYTPEHHMM MCTOYHMKOM TakTOBOW Yac-
ToTbl AU cnyxuT kBapueBbin reHepaTop. CeTka 3agaBaeMbix 4acTOT obpasyeTcs Tak:
MakcmmanbHas YactoTta 50 kl'u, obpasyeTtcs kak 1 MIMu/20=50 kl'y, cnegytowasn 4actota
1MIMu/21, ewe cnegyowan 1MIMy/22 n 1.4. gpo 1MIMy/65535.

Bbi6op pexnma paboTbl aHanoroso-umdgposoro npeobpasoBartens - 0T KBapL,EeBOro
reHepartopa Wnuv BHELIHEro UCTOYHWKA TakTOBOW YacTOThl, 3a4aeTcs NporpamMmmMHo.

5.5.4 Lundposor nopT BBOAA/BbIBOAA

Lindpposon nopT BBOAA/BbIBOAA coaepxuT 16 nuHui - 8 Ha BBOog (nopT PB) 1 8 Ha
BbiBOA (NopT PA). JluHumn BBOAa v BbiBOAA HE3aBUCUMMbI. BBOA MOXeT cTpobuposaTbes
curHanom STR_DIO ¢ cooTBeTCcTBYIOLWErO KOHTaKTa pasbéma XP1. CTtpobupoBaHue ocy-
LLIeCTBNSAETCHA YPOBHEM NOrMYeckoro Hynd. Kpome pexmma nporpaMmHoOro sBBoga/sbisofa
BO3MOXEH BBOA 4-X BUTOB AaHHbIX CUHXPOHHO C AaHHbIMK AL, OTo MOXeT ncnonb3o-
BaTbCA B 3adadvax, rae HeobxoaumMmo prKcupoBaTb COCTOSAHUE LMEPOBLIX NUHUIA Naparn-
nenbHO C OUMMGPOBKOM aHaroroBbIX BXOOO0B. Takke B 3afgadvax CUHXpOHU3auum cobupae-

MbIX OaHHbIX, NMPU 00beaMHEHNN HECKOMBbKNX yCTpOVICTB B €dNHYH0 CUCTEMY.

5.5.4.1 Kaprta 6utoe ansa JIA-20USB:

D15 D16 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 D0 | PB7 | PB6 | PB5 | PB4
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Onwncanwne npmbopa n NpuHUMNOB ero padboThbl

But Nma OnucaHue

D<0...D3> PB<4...7> 4 ctapwwux 6uTta umdpoBOro NopTa BBOAA (YnTatoTCA
CUHXPOHHO C AaHHbiMK ALIMT)

D<4...15> D<0...D11> O6umTbl AaHHbIX AL

5.5.5 WHTepdenchl ynpaBneHus n BBoAa BbiBOAA

BHyTpeHHWUIn nHTepdenc ynpasneHms n KoHurypaumm npeacrasnget cobon Ha-
OOop perncTpoB 1 ynpasnsatoLen Normkn, HeobxoauMbI 45151 TPOrpaMMHOro 3aaHus Bcex
napameTpoB paboTbl Npeobpa3oBaTens, TakMx, HanpumMep, Kak:

e pexunm pabotbl ALK;

e 4UCIO onpalnBaeMblX KaHamnoB;

e pexum paboTbl LMdPOBOro nopTa BBOAA/BbIBOAA W ApYyrve napameTpsbl;

Nutepdenc USB Bepcum 2.0 ocyLuecTBnseT ynpaBneHme obmMeHoM gaHHbIMU MEX-
ay npmbopom n NMNIBM.

YCTPOMCTBOM MOXHO YNpaBnaTb NpU NoOMoLM Ntoboro A3bika nporpaMmMmnpoBaHus,
KOTOPbIN UMeeT BO3MOXHOCTb paboTaTb ¢ nopTamu BBoga/BbiBoga N3BM. Hanpumep:

Basic, Visual Basic, C, C++ n gpyrue.
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Pa3bém
ALK

Onucanune npmnbopa n NPpMHUKMNOB ero padoTbl

KaHanos

MynbTunnekcop
32 ogHononwCHbIX/
16 audp dpepeHyumanbHbIX

MonHbIK
WHCTPYMEHTaNbHbIN
ycunutenb

Mporpammupyembl n
ycununtenb
(x1,2,4,10,20,40,100,200)

ALUM ¢ YBX

12 paspsapgos

v

BHYTpeHHﬂﬂ WMWHaA AAaHHbBIX U ynpaBJieHUs

Pa3bvém
undgposoro
nopra

Uundpposon nopt
BbiBOAa

Undpposon nopt
BBOAA

1L

BHyTpeHHUN
UHTepdenc

- ynpaBneHus u
KOH Urypaumm

BTopuuHbin
MCTOYHMUK
nutaHus

NMHTepdenc
USB

KBapueBbin
reHepaTtop
24 MTy

4 01

| Pasbém nHtepdenca USB I

dPyHKUMOHanbHasaA cxema JIA-20USB

Puc.5. 2
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. MoparotoBka reHepaTopa k paboTe.

6. NOAOIrOTOBKA NPUBOPA K PABOTE

6.1.

3KCI1]1yTaL|VIOHHbIe orpaHnyeHus

6.1.1.

6.1.3.

6.1.5.

6.1.6.

6.1.7.

Mpn 6onblnx KonebaHusix TemnepaTyp B CKNaackux n paboymx nome-
LLeHNAX, nofnlyyeHHble co cknaga yctponcTtea JIA-20USB Heobxoaumo

BblAep>XaTb HE MEéHEEe BYX YaCOB B HOPMalibHbIX YCITOBUAX B YNaKOBKE.

. [locne xpaHeHus B yCNoBUAX NOBbLILLEHHOW BNAXHOCTUN YCTPOMUCTBA

JIA-20USB Heobxogumo BblaepaTb B HOPMaribHbIX YCIOBUSAX B Tede-
Hue 6 u.
Mpn pacnakoBbiBaHuK yctponcTtea JIA-20USB npoBepuTb €€ KOMMNSEKT-

HOCTb B COOTBETCTBMM C N. 5.3 Ha cTp. 11.

. MNoBTOpHYtO ynakoBky yctponctea JIA-20USB nponssBoguTb B criydae OT-

KntoyeHna e€ ot NOBM gns nepeBo3kn unn xpaHeHus. Nepen ynakos-
kon ycTtponcTea JIA-20USB npoBepuTb €ro KOMNEKTHOCTb B COOTBETCT-
Bun c n. n. 5.3 Ha cTp. 11.

B kauvectBe NOBM uncnonb3osaTb IBM PC/AT-coBMECTMMbIN KOMMbIOTEP
¢ USB uHTepdencom.

Mocne BkntoveHnsa nutaHua NOBM ¢ nogkntodeHHbIM ycTponcTeom J1A-
20USB npoBoauTb TOYHbIE UBMEPEHNSA HE PaHbLLE BPEMEHU YCTaHOBIE-
HUA paboyero pexunma npubopa, TO ecTb He paHblle YeM 4Yepe3d 5 MUH.
nocne BKM4YeHUs npubopa.

He cnepyet nogknto4vatbh K 25-My KOHTakTy pasbéma XP1 ycTpounctsa,

notpebnsowme 6onee 400 MA (cm. n. 7.1 Ha cTp. 23).

. ,D,J'IFI npenoTspalleHnd BbIXxoga U3 CTpOA npm6opa Ha BXOOHbl€ pa3beMbl

HeoOxoAnMMO nogaBaTb CUrHanbl C napamMeTpamMmu, yka3aHHbIMU B Tabnu-

ue (Tabnuua 6.1).
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. MoparotoBka reHepaTopa k paboTe.

Tabnuua 6. 1
MapameTpbl cMrHanoB, NogaBaeMbiX Ha pa3beMbl ycTpouctea JIA-20USB
Paszbem OnucaHue BXOQHOro cMrHana
XP1 TTJ1-cOBMECTUMbIN CUTHAST COOTBETCTBYHIOLLIEN NOSIAPHOCTN.
XP2 MakcnmanbHas amnnuTyga BXOAHOro CUrHana, nogaBaeMbliX Ha aHano-
roBble Bxogbl (AIN<0...31>) He 6onee 0+12 B

6.2. PacnakoBbiBaHWe U NOBTOPHOE ynaKkoBbIBaHUe

6.2.1. Npwn pacnakosbiBaHun ycTporcTea JIA-20USB npoBepuTb ero KOMNmekT-
HOCTb B COOTBETCTBUM C M. 5.3 Ha cTp. 11.
6.2.2. PacnakoBbiBaHue yctponctea JIA-20USB npoBoguTb cnegytowmm obpa-
30M:
1) OTKpbITb YyNaKkoBOYHYIO KOPOOKY;
2) BblHyTb 13 KOpoOkM npmbop, KOMMMAEKT NporpamMHOro obecneyeHmsi U1 OTBETHbIE
4YacTN BHELLUHUX Pa3beMOB, 3aTEM BblHYTb SKCMMYTALNOHHYIO LOKYMEHTALMIO;
3) lMpomn3BeCTn BHELLHMI OCMOTP Npubopa Ha OTCYTCTBUE NOBPEXAEHUN;
4) lMpoBepunTb MapKMPOBKY, NnoMbupoBaHne npudopa B cooTBeTcTBMM C . 11 Ha cTp.
44.
5) lNoBTOpHYIO ynakoBKy npubopa npom3BoanTb B 06paTHOM nopsigke B COOTBETCTBUN
Cc n. 6.2.2 B criydae geMoHTaxa ansa ero nepeBo3kn Unu xpaHeHus. epepn ynakos-

Ko npubopa NpoBEepUTb €ro KOMMMEKTHOCTbL B COOTBETCTBUM C N. 5.3 Ha cTp. 11.

6.3. [opsgok yctaHOBKM

YctaHoBKa npmbopa Aenntcsa Ha ABe YacTu:
1) YcTaHoBKka annapaTtHblx cpeacTs (ycTaHoBka npmbopa J1A-20USB);

2) YcTaHOBKa NporpamMMHoOro obecneveHums.
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. MoparotoBka reHepaTopa k paboTe.

6.3.1.YcTtaHoBKa npubopa JIA-20USB

[anee npuBOAMTCA OCHOBHasi MHCTPYKLMSA MO YCTaHOBKE Npubopa, ogHaKo Kpome
Heé BaM TakXke crielyeT pyKOBOACTBOBaTLCSH PYKOBOACTBOM MOSfb30BaTENS UMY TEXHUYE-

CKMMW cOoBEeTaMu NS Ballero KomnbioTepa (B KOMMNIIEKT NOCTaBKM HE BXOOMT)
1) YcTtaHoBuTb Npnbop Ha MecTo, rae oH ByaeT aKkcnnyaTnpoBaTbCs;

2) K pasbemy XP3 nogkntounte kabenb USB Tun A-B. Btopon koHel, kabens

nogkmnounte K NK.

3) K pasbémam XP1 nnn XP2 npnbopa npucoeanHnTe OTBETHbIE YacTu pasbe-
moB DHS-26M n DHS-44M c kabensamun, coeanHaowmnmMmm nnaTy ¢ nepudpepumHbIMn yCT-
pOMCTBaMMN — UCTOYHMKaMM aHanoroBbIX Unu LMPOoBLIX curHanos. [NpeasaputensHO He-
06x04MMO K OTBETHbIM YacTsam pasbemoB DHS-26M 1 DHS-44M npunasitb MHOMOXuUIb-
HbI Kabenb unu 4pyrov NPOBOSHUK, COEAMHSAIOLLNA OTBETHYIO YacTb pasdbema DHS-26M

n DHS-44M ¢ UcTouHMKamMn aHanoroBbIX U LMAGPOBLIX cUrHanoB (CM. n. 7.1 Ha cTp. 23);
4) YcTtaHoBuTb (Npu HeobxoammocTn) nporpammMmHoe obecneyeHme npmbopa.

5) Mpnbop JTA-20USB ycTtaHoBneH 1 rotos k paboTe.

6.3.2.YcTaHOBKa nporpamMMHoOro o6ecne4yeHus

> BaxHoe 3ameyaHue!
PekomeHOyemcs umemb KOMuko rnpogpamMmMbl yCmaHO8KU.

MporpammHoe obecneyeHne n JOKyMeEHTaLMs K HEMY COAEPXKUTCHA Ha BXOASLMX B
cocTaB npubopa aucketax unm aucke CD ROM (cm. n. 5.3 Ha cTp. 11).

NHdopmaums 06 yctaHoBKe nporpammMHoOro obecneveHus, onucaHme nopsigka pa-
60Tbl C HAM, CBEAEHMSI O HAa3HAYEHUN N PACNOSIOXKEHMMN OPraHoB YNpaBneHNa COAEPXKUTCA

Ha 3TUX Ke HOCUTenNAX. MH(*)OpMaLI,I/Iﬂ no nporpaMmmMmmpoBaHunio ninaTbl HAXOAUTCA TaM XKe.
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Mopsiook paboTbl

7. NMOPAOOK PABOTbI

7.1. Pa3melweHune opraHoB yrnpaBrieHUsA, HACTPOUKN N NOJKNoYe-
HUA npuobopa
7.1.1 PacnonoxeHue pasbemos (XP1 — XP3) noka3zaHo Ha pucyHkax (Puc 4.1 n
4.2)

7.1.2 HasHauyeHue pasbemoB ycTponctsa JIA-20USB ykasaHo B Tabnuue
(Tabnuua 7. 1).

Tabnuua 7.1
Pasbem Tun HasHauveHue
XP1 DHR-26 LindppoBon nopT BBOAA/BbIBOAA
XP2 DHR-44 AHarnorosbIn BXop,
XP3 USB MpegHasHaveH onga obMeHa gaHHbIMU Mexay
M3BM n yctponcteom J1IA-20USB, a Takke nuta-
HWUs1 yCTPONCTBA

7.1.3 HasHa4yeHue KOHTaKTOB pasdbema umdpoBoro nopta seoga/BbiBoga XP1
(Puc. 7.1) npueeaeHo B Tabnuvue (Tabnuua 7. 2).
Pa3zbem XP1 (Bug cnepenm)

( O \
— O
O _
o ([OBE] | suer o
PB1 20 200 EXT_ST B
1207- 3 12 — PA2
PB2 30 21 Reserve
130 5,4 13 - PA3
PB3 40 22 Reserve
PB4 51050 R 14 — PA4
50,5 eserve 15 _ PAS
PB5 || 60,2 <240 STB_DIO -
160 ey 16 — PA6
PBE 11 79475 B 17 — PA7
PB7 || 80445260 SET_0_1 18 -DGND
DGND (90 "= | -
2
Puc. 7.1
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Mopsiook paboTbl

Tab6nuua 7. 2

Ha3sHayeHue KOHTAKTOB pa3bema uucgppoBoro noprta Beoga/BbiBoga XP1

Homep KoHTaKTa O603HayeHue Ha3Ha4yeHue
<1...8> PB<0...7> lMopT BBOAA, UNMGPOBLIE BXOAbI
9 DGND Lindpposaga semng
<10...17> PA<O0...7> MopT BbIBOAA, UN(PPOBLIE BbIXOAbI
18 DGND Lindpposasga semnga
19 BUSY 1) Mmnynbc koHua npeobpasoBaHus AL
(BUSY);

OnnteneHocTb 60-100 He, oTpuuaTenbHada no-
NSAPHOCTb. BuipabaTbiBaeTCsi NO OKOHYaHWIO
Kaxkgoro umukna npeobpasosanna AL

20 EXT ST BHewHwun ctapt ALIM (BHeLWwHAA TakTOBadA
yacTtoTa)

<21...23> Reserve Pe3epBHble BbIBOAbI

24 STB_DIO cTpobupyoWwmin nMNynbLC BBOAA, YPOBHEM J10-
MMYeCcKoro Hyng 3anucbiBaeT 6anT LMgpPoBbIX
AaHHbIX BO BXOAHOW pernctp nopta PB. Takum
obpasom, cHavana gormkHbl 6bITb NOAAHbI HA
nopT BBOAA AaHHble, a Ha STB_DIO ypoBeHb
nornyeckon egmHuubl. lNocne nogaym Ha
STB_DIO Hu13koro ypoBHS NopT BBOAA
CTaHOBUTCS HEYYBCTBUTENbHBIM K U3MEHEHUSM
Ha CBOMX BXO4aX M KOMaHAOW YTEHNSA MOXHO
CunTaTh C HEro AaHHble'.

25 +5B Mutanue (+5 B), TpaHcnupyemoe ¢ pasbemMa
USB

26 SET 0 1 HavanbHas ycTaHOBKa nopTa BbiBOAA

! lpu Hanu4uu noauveckol eOuHUUbI Ha 8xo0e STB_DIO u3 nopma PB e [N13BM b6ydym npoyumaHsbi
OaHHble, uMerouuecs Ha HeM 8 MOMeHm camoz2o YymeHus. Ecnu STB_DIO noa. 0, mo OaHHbIe 3awérnkusa-

Homcsi 8 opmy, U UX MOXHO cHUmame no3oHee.
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Mopsiook paboTbl

» [llpumeyaHue

1)
2)

3)

Lnsa cueHanos, nodagaembix Ha KOHMakmel pa3bema XP1 yugposozo nopma eeo-

Oa/sbigsoda Heobxo0uMOo ucrosib3og8ams yugposyro 3emrto DGND.
26-oU0 KoHmakm Ha pa3veme SET 0 1 npedHa3dHa4yeH 0nsi 8bibopa HavyaribHoU
(npu nodknroyeHuu rpubopa Yyepes kaberb USB k N3BM) ycmaHosku rnopma 6bi-
go0da (koHmakmbl <10...17> pasvema XP1. Hcnonb3oeaHue HavyasrbHOU ycmaHo8-
KU cmaHo8umcsi akmyaribHbIM MpU UCMOb308aHUU CUu2Hasi08 nopma ebigoda 0ris
yrpaeieHus pasfnuyHbIMU 8HEWHUMU CUTbHOMOYHbLIMU ycmpoulcmeamu (perne,
mupucmopsbl U m.r.), Koeda fpu 8KIYeHUU numaHus ecel cucmembl Heobxoduma
ycmaHo8Ka amux ycmpoulcme 8 cmpo20 ornpedesieHHOe COCMOSIHUE (3aMKHY-
mo/pa3oMKHY MO, BKITHOYEH/BbIKITHOYEH U M.11.).

Ecnu Heobxodumo, Ymobbl 8 HaYaribHbIlU MOMEHM &ce pa3psidbl nopma ebisoda
ycmaHassnueasnuch 8 COCMOosiHUE flo2uqdeckol «1», mo HY)XHO Ha OM8emHOM pa3b-
eme XP1 coeduHumb 26 u 25 kKoHmakmeil.

Ecnu Heobxo0umo, Ymobbi 8 Ha4YaribHbIU MOMEHM 8ce pa3psObl nopma ebieoda
ycmaHaesuearsucb 8 COCMOSIHUE 102u4ecKo20 «0», MO HY>XHO Ha OMBEMHOM
pasbeme XP1 coeduHums 26 u 9 (unu 18) KOHmMakmeil.

KoHmakmbi <21...23> Heobxodumo ocmasumb 8 c80600HOM cocmosiHUU. B ripo-
MUBHOM Ccrly4ae 803MOXHO HapyweHue pabomsl ycmpoticmaa.

7.1.4 HasHayeHue KOHTaKTOB pasdbemMa umdpoBoro nopta seoga/BbiBoga XP2
(Pwnc. 7.2) npuBegeHo B Tabnuue (Tabnvua 7. 3).

Paszbem XP2 (Bug cnepenm)

/%

16 16 -AIN16
AINO [l1 077 3810|[AGND  17-AINI7
AINL {12 O 18 732 O [|AIN19 18 -AIN18
AIN2 |13 079 5330||AIN3 19 ~AIN20
AIN4 ||4 O 59 2340||AGND  20-AIN2L
AIN5 150 5 350(|AIN23 21 -AIN22
AIN6 |16 O 55 5360 [|AIN7 22 -AIN24
AINE |7 0533370||AGND  23-AIN25
AING (18 0%, 5380||AIN27  24-AIN26
AIN10 ||9 O 5 2390||AINIL 25— AIN28
AIN12 ||100 55 S400||AGND 26~ AIN29
AINI3 |l110 57 541 O||AIN3L 27~ AIN3O
AIN14 [[120 5g 5420 ||AIN15 28— AGND
AGND |130 59 543 O|[AGND 29~ AGND
NC 1240 39 544 O ||AGND 30 - DGND
NC  [150
I
\ o
Puc. 7.2
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Tabnuua 7. 3
HasHa4yeHue KOHTAKTOB pa3bema aHanorosoro Bxoga XP2
Homep koHTakta | OG03Ha4YeHue HasHauyeHue
1...12 AIN<O0...31> 1) AHarnorosble BxoAbl kKaHanos 1+32 aons cuH-
16...27 drasHoro pexuma.
32, 33, 35, 36 2) B audbdeperumansHom pexume AIN 0+15 —
38, 39, 41, 42 nueepTupytowme sxogbl, AIN 16+31 — HeuH-

BEPTMPYHOLLME BXOAbI.

> [lpumep O0nsa kaHana 6:

BX0ofg «-» — KOHTaKT 5 (AINS);

Bxog «+» - KOHTaKT 20 (AIN21).

30 DGND UndpoBasg 3emns
13, 28, 29, 31, AGND AHarnoroas 3emns
34, 37,40, 43, 44
15 NC He ncnonbayetcs
14 NC He ncnonbayeTtcsa

» [lpumeyaHus
1) Ans cueHanos AINO...AIN31 Heobxo0uMO ucronbL308ame aHarI0208yH 3eMI1H0

AGND.

7.2 CBepgeHus o nopsigke NOAroTOBKU K NpoOBeAEHUI0 U3MEpPEeHUN
7.2.1 TpodumnakTuka nomex
7.2.1.1 B cny4yae, ecnun ncnosnb3ylTCA HE BCe aHasoroBble KaHarnbl NnaTtbl, HEUC-
nonb3yemble kKaHanbl He06XoaUMO 3a3eMnUTb (COeAMHUTL C aHanoroBon 3emnem

AGND). 310 ycTpaHuUT HaBOAKY NMOMeEX CO CTOPOHbI CBODOAHbLIX KaHAaroB.
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Ecnu nx octaBnTb He3a3eMIeHHbIMU, TO U3-3a 60MNbLLOr0 BXOQHOMO CONPOTUBIE-
HUS1 MIHCTPYMEHTAaNbHOrO YyCUNUTENs U NPOHUKaHWUS CUrHana yepes MynbTUNIeKkcop
Ha Bxoge AL 6yaeT 4ONONHUTENbHBIN LWYM, OAlOWMIA yYXyALeHne OTHOLIEHUS
C/W wn, kak cnegcteme, NPUBOAALLNA K YMEHbLUEHUIO Yncria aeKTUBHBIX pa3psi-
AOB ANS CUrHanoB B UCMNOSMb3yeMbIX KaHanax. 3Ty NoMexu 3aBUCAT OT KOHKPETHbIX
yCroBUN NpuMeHeHnsa npmbopa, u OHN He Bcerga 6yayT BENUKM NO BENUYNHE. TeM
He MeHee, Nny4lle BCceraa cnegosaTb NpeanaraeMomMy Bbllle npasuny, 4Tobbl 13-
MepATb TOSbKO MOMe3Hble CUrHarbl UCMOSb3yeMbIX KaHaroB.

» Cosem
CueHarbHble NTUHUU HEeUCrob3yeMbIX KaHao8 xeaamesibHO rnpucoeOuUHSIMb K
3emrie 86nu3u pa3néma XP2.

7.2.1.2 XXenaTernbHo, 4TOObI BCe YCTPOMUCTBA C CETEBLIM NMUTAHMEM MCMNONb30BaNu
O4HY U Ty e dasy (Mnun gasbl Npu TPEXPA3HOM NMUTAHUN) NMUTAIOLLLETO HaNpsKe-
HMA. TO 0b6ecneynT oaNHaKOBbLIN NOTEHUMAN y 3E€MIISIHOro NPOBOAA YCTPOWCTB,
YTO YCTPaHUT 3P EKT ypaBHOBELLEHNS 3apaa0B Npy NpUcoeanHeHnn kabenen
YCTPOWNCTB ApYr K Apyry. AToT ahpeKkT onaceH KpaTkoBPEMEHHbIM NPOTEKAHMEM
OonbLUMX TOKOB Aaxe npu obecTtodeHHOW annapaTtype u3-3a Manoro conpoTmene-
HUSA 3eMMAHON LUMHBI, @ TakKe CETEBbIX (PUNbLTPOB, KOTOPbIE YaCTO YCTaHaBNMBaoT
A0 BKNtoyaTens nutaHus. NMonHocTbio n3bexaTb ero paspyLmMTEnbHOro BIANSHUSA
MO>XHO, N1LWb cregysa chopmynMpoBaHHOMY BbiLE NpaBusy, T.e. NOAKMYasa an-
napaTypy K 0gHOM 1 Ton Xe drase (hasamM) UCTOYHMKA obLLero nuTatowero Hanps-
XeHns.

» Cosem
lMonpocmy 2o080ps, eKroYalime ece UCrob3yemMble 8 0OHOU cucmeme ycmpolcm-

ga: [19BM, ezeHepamopsbl, usmepumersbHbie npubopb u m.d. — 8 0OUH U Mom Xe
cemeesol «MpPOUHUK» C 06WUM KOHMYypPOM 3a3eMsieHUsi, U moada He rpudemcs uc-
Mbimbi8amb pa3oyaposaHue om omkasa cucmeMbl NPU «HEMNOHAMHbIX» 06Ccmosi-

meJibcmaeax.

7.2.2 PekomeHaauuu no noaknO4YeHUO CUrHaNoB

7.2.2.1 Ecnun ona namepeHnin aHanorosbiX CUrHanoB BbliOpaH aAnddepeHum-
arnbHbIA peXnM, To onpeaenseTca pasHOCTb HaNPsSXXeHUN Mexay ABYMS BXOAaMM
COOTBETCTBYHOLEro kaHana. B 6onblumMHCTBE crny4aes, Korga HeT Heo6xoaMMoCTH B

anddepeHumanbHOM BKKOYEHUN, HEOBX0AUMO 3a3eMNATb UHBEPTUPYIOLLNIA BXOA,
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MNpY 3TOM OYEHb BaXXHO COEANHATL MMEHHO MHBEPTUPYHOLLMIA BXOS KaHana Heno-
CpPenCTBEHHO C 3eMnen BOM3n NCTOYHMKA CUrHana, B NPOTMBHOM Crlydae Heuns-
GEeXXHO NPUCYTCTBME BLICOKOIO YPOBHS LWyMma (6onee nogpobHas nHgopmaums o
cnocobax NoaksyeHns npuBeaeHa HXe).

7.2.2.2 Mpun ncnonb3oBaHun anddepeHumanbHbiX KaHanoB Nnpubopa, Kax-
Abl NCTOYHMK CUrHAna NoAKNYaeTcs K COOTBETCTBYHOLLEMY KaHany npmbopa npo-
BOAaMU (He cumTas obLiero NpoBoAa, pPorib KOTOPOro MOXET BbINOSMHATL LUKHA 3a-
3eMneHus). HenHsepTtupyowmin Bxog npnbopa Noakno4aeTcs K BbIXOLHOM KinemMme
MCTOYHUKA CUrHana, a MHBEPTMPYIOLWMIA BXO Npubopa coeanHaeTcs ¢ Apyrom
KNEMMOM UCTOYHMKA CUrHana, UMetoLL.en NpoTUBOMNOSIOXHbIN 3HaK (dba3y) BbIXOQHO-
ro HanpskeHns (MCTOYHUK andpdpepeHumanbHbIn), NM60 3a3emnsaeTcs HenocpencT-
BEHHO Ha KOpryce MCTOYHUKA CuUrHana, ecrnu TakoBow KrieMmbl HET (O4HOMOMC-
HbI UICTOYHUK curHana). lNMpn Takom BKITHOYEHUM CYLLLECTBYET OrpaHMyeHme Ha Mak-
CUMarnbHO AONYCTUMOE HanpshKeHWe, NPUKaabiBaeMoe K UHBEPTUPYIOLLIEMY «-» U
HenHBepTupytowemy «+» (cMm. n. 7.1 Ha cTp. 23) Bxogam npubopa 0THOCUTENBHO
aHanorosou 3emnn AGND.

OTO HanpshkeHe HasblBaeTCAa MakCMMarnbHbIM BXOAHBIM CUH(A3HBbIM HanNpsiKeHu-
eM (T. €. BO3HMKAOLLEM OAHOBPEMEHHO Ha MHBEPTUPYHOLLEM U HEMHBEPTUPYIOLLEM
BXO4ax - «CMHGa3Ho»). Ecnu no uenn 3asemneHnsa npoTekatoT 6onbLlune TOKK, TO
OHUM MOTYT HaBECTWN Ha TOYKe 3a3eMrIeHNs NnaTbl HanNpsxeHue, NpeBblaLee
npegenbHo gonyctumoe ansa nnatbl (CM. n. 4.2.3 Ha cTp. 7).

Ecnu yyecTb, 4TO Ha BXoAbl NogaéTtca auddepeHumnanbHoe BXOAHOE HanpsiKeHne
(n3mepsiemblt curHan), To orpaHndeHne Ha cnHdasHyo HaBoaky byaeT 6onee

CTPOrMM corfnacHo cnegyrowen dopmyne:

|UCI/[H(DMAKC| = |UBXMAKC| - ‘Uzmms‘ =12B - ‘Ugmrp‘
7.2.2.3 [ns 0OgHOMNOMNOCHBIX UCTOYHMKOB BMECTO CUH(PA3HOIO HanpsKeHUs

BO3HMKaeT NPOCTO NOMeXxa, CKraAblBaloLLasca ¢ BXOOHbIM U3MepPSEMbIM CUTHANoM,
4acTo NPUBOASALLASA K CUNTbHOMY 3aLUyMSEHNIO N HEBO3MOXHOCTU Kakux-rimbo ms-
MepeHuin. B Takom criydae nepexodsT K MeTody BKMHOYEHUA O4HOMOMKCHbIX NCTOY-
HWKOB B AnddepeHumansHOM pexnme nnatbl (CM. ganee). Ecnu yncno ucnonbs-
3yeMbIx KaHanoB npubopa MeHee BOCbMMU, TO eraTerbHO UCNoSb30BaTh Bceraa
andpepeHUnansHOe BKITOYEHNE.

7.2.2.4 Bknwo4veHne 0gHOMOMCHbLIX MCTOYHUKOB NpY YMcre kaHanos 6onee 8
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OAQHOMONIOCHBIN PEeXMM NaThbl NO3BOMNSAET UCNOMb30BaTb MakCUManbHOE YNCNO
BXOAHbIX aHarnoroBbIxX kaHanos - 32. Ecnu Bbl ucnonesyete He Bce KaHarbl, TO He-
ncnonb3yemble He0H6X0AMMO 3a3eMNUTb - NPUCOEAMHUTL X BXOAbl K aHaroroBon
3emne nnatbl AGND. OTOT pexmm gomkeH NpUMEHATBLCS NPy NCnonb3oBaHun 60-
nee 8 kaHanoB, Ans He yaaneHHblx (He 6onee 1,5 M) UCTOYHUKOB curHanos. lNMpu
3TOM CXEMa COEQUHEHMUSI C UCTOYHUKOM JO0STKHA ObiTb TAKOW, Kak MOKasaHo Ha pu-

cyHke (Puc. 7.3.).

|< <15m >I

‘* NcTouyHuk curHana 1 AINO
_$ NcToyHuk curHana 2 i—AINT
. H J1A-20USB
—+I/ICTqu|/|K curHana 32 AIN31
3emns LAGND
—t KopnycHas L KopnycHas
= 3emns = zewmns
Puc. 7.3

To ecTb, 3eMnAHON NPOBOA UCTOYHMKA curHana coeauHsietcs ¢ semnen AGND
npmnbopa, HO He COeAMHSIETCA C KOPMYCOM MCTOYHMKA CUrHana. Takoe coeanHeHune
MaKCMMarnbHO BblpaBHMBAET NOTEHLMan NpoBoga 3eMSiM UCTOYHMKA curHana u
npnbopa gaxe Npu yganeHHOM UCTOYHUKE.

7.2.2.5 [OuddepeHumanbHbIin pexnm
Mcnonb3oBaHue andepeHumnanbHOro pexmma npuBoanT K YMEHbLLEHUIO Yucra

BXO40B A0 16. 3TOT pexmm Heobxoaum npu yaaneHHbIX UCTOYHMKax curHanos (6o-
nee 1,5 m). B aToM pexume cnHpasHaa nomexa, HaBogmMmas B ASIMHHbBIX NPOBOAaX
COeINHEHUS, KOMNEHCUPYETCH B NOSTHOM MHCTPYMEHTAalbHOM ycunuTerne 4o Benu-
YMHbI, HE BNUsAKOLWEN Ha pe3ynbTaT namepenus (-80 b n meHee). MNpun aTom cxema
coeanHeHus npubopa ¢ MICTOMHUKOM CuUrHana AormkHa 6bITb TakoW, Kak NoKasaHo Ha

pucyHke (Puc. 7. 4).
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I< Bonee 1,5 m >|
NcTOYHMK AINO vHBepTUpYyOLLNIA
curHana 1 AIN16 HeuHBepTUPYOLLNIA
. :  JA-20USB
NCTOYHMK : AIN15 wuHBepTMpYyOLWLNIA §
curHana 16 AIN31 HeuHBepTMpPYOLLNIA
FAGND
1 KopnycHas E KopnycHas
== 3emn4d == 3emnd
Puc.7.4

O6paTtuTe BHMMaHWE Ha TO, YTO 3eMIM UCTOYHMKA CcUrHana u npubopa He coeau-
HAtOTCA. [1py Takon cxeme UCTOYHUK curHana gormkeH nmeTtb anddepeHumnanbHbin
BbIXOA.,

7.2.2.6 [OundpdepeHunanbHbIiN pexnm Ans ogHOMOMOCHbBIX NCTOYHUKOB
OnddbepeHumanbHbI peXnM MOXHO MCNONb30BaTb M AN 06bIYHbIX O4HONOSIHOC-

HbIX NICTOYMHMKOB CUrHana, yaaneHHbix oT npubopa 6onee 4yem Ha 1,5 M. cTouHMK
CUrHana umeeT NpsiMyto CBsi3b 06LLIEero NpoBoAa U Knemmbl 3a3eMneHnust. Mpu aTom

cxema coeiHeHUs AormkHa BbITb TakoM, Kak nokasaHo Ha pucyHke (Puc. 7. 5).

>1,5m $|

OpHonontocHEIg AINO  uHBEpPTUPYIOLLWMIA
g:;o;;;ﬁ AIN16 HeuHBepTUpYOLLUIA

. :  JA-20USB

O/:LHonomo0an7¢ .
NCTOUHMK AIN15 wnHBepTMpYyOLWLNIA 5
curHana 16 AIN31 HewnHBepTMpPYOLLNIA

AGND

__| _ KopnycHas _;_ Kopnycas

— semrs -— 3emns

Puc.7.5
B 6onbluMHCTBE criydaeB MOXeT NoTpeboBaTbCA IKpaHMPOBKA CUTHASTbHBIX MPOBO-
A0B C NOAKMNIOYEHNEM 3KPaHa K 3eMre Ha Npubope nnu Ha UCTOYHUKE curHana, Kak
ykasaHo Hmwke. ObpaTnTe BHUMaHue Ha TO, YTO MHBEPTUpPYIOLLME BXoabl npubopa
NPUCOEONHEHDI K 3eMI1e NCTOYHMKA curHana Ha Hem xe. [Npu atom 3emnun npmubopa
N UCTOYHMKA HE COeaMHSAOTCA, a COBCTBEHHO CaM CUrHasn nogaeTcsl Ha HEVHBEPTU-
pytowime Bxoabl npmudopa.
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7.2.2.7 OOHOMOMNOCHbBIN UCTOYHUK, HE CBA3AHHbIN C 3EMIEN
B cnyyae npuMeHeHUs ogHOMOMCHOrO NCTOYHNKA 6e3 BbiBOAA 3a3eMISIEHUS UK B

cnyyae, Korga MCTOMHUK CUrHana ranbBaHUYECKM pa3Bsi3aH C KNneMmou 3asemrie-
HWA, ONS NOBbILLEHNS NOMEX0YCTONYNBOCTU UCMNONb3ynTe AnddepeHumansHbin
pexum paboTbl Bxoga npubopa. Cxema coegmHeHnUs AormkHa ObiTb TakoW, Kak no-

Ka3aHo Ha pucyHke (Puc. 7. 6).

>1,5m $|
OaHonontocHbIN .
UCTOYHUK @ ® AINO  uHBepTMpyOLWNIA §
curHana 1 AIN16 HeuHBepTUpYOLWMIA

: JIA-20USB
AIN15  wnHBepTUpyOWKMI

OLI,HOI'IOJ‘IPOCHbIVIL

NCTOYHUK T AIN31 HeuHBepTMpYOLLNIA
curHana 16 [
R16 [J R1 AGND
; KopnycHag
R1 — R16 1kOm unu nepembiyka - 3eMnA
Puc.7.6

B ocobbix cnyyasax MmoxeT noTpeboBaTbCs 3KpaHMPOBKa CUrHANbHbLIX NPOBOAOB C
NOAKMYEHMEM 3KpaHa K 3eMrie Ha npubope. Pe3ncTopbl B 3TOM criyvyae Heobxo-
ANMbI, YTOObI MCKMIOYMTL HaTEKaHWe 3apsada Ha Bxodax npubopa v BblBO BXOL0B
3a npegesnbl JONYCTUMbIX CUHGA3HbIX HAaNpsbkeHun. OnbITHBIM NYyTEM onpeaenuTe,
YTO Ny4Lle: Pe3nCTopbl U NepeMbIYKU.

> lNpumeyaHue.

Cnedyem obpamumb 8HUMaHuUe — UHeepmupyrowue 8xoobl rnpubopa rnpucoedu-
Hsiromcs K obwemy rnpo8ody ucmoyHuUKa cuaHarsa ebnusu npubopa - Ha pa3béme.
Cam xe cueHan nodaemcs Ha He uHeepmupyrouwue exoosbl rnpubopa.

MoaBoast UTor onncaHHbIM cnocobam coeguMHeHus, OTMETUM, YTO YHMBEPCASTbHOIO
HET, U KaXXabl U3 cnocoboB MOXeT BbITb NPUMEHUM ANSA CaMblX PasHbIX UCTOYHU-
KOB C TEM UMM UHBIM YCMEXOM, B 3aBMCUMOCTM OT YCNOBUIA 3a4a4m U HEOBX0aUMOMN
TOYHOCTU pesynbTaTa namepennda. Ho Bce xe nepsbii cnocob (Puc. 7.3) npumeHnm
A1 MHOroKaHanbHbIX CUCTEM NPWU HE yaaneHHOM uctodHmke go 1,5 m n ogHono-
nocHOM curHane. Bropown cnocob (Puc. 7. 4) npyumeHumM gns yganeHHblX, BNoTb
00 1 KM nCToyHMKax andpdepeHumanbHOro curdana ans yMeHbleHNs CUHGasHbIX
nomex. ATOT cnocob HeobXxoanm NSt pexmMma yCUneHnss MUHCTPYMEHTasbHOro ycu-

nutensa npmbopa 6onee 10.
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7.2.2.8 WVcnonb3oBaHue OBYXUNbHOMO aKpaHMpPOBaHHOro kabens B auddepeH-
unanbHOM pexume
7.2.2.8.1 [Ona gudpdepeHumanbHOro pexmma npu Mcnonb3oBaHNN OBYXKUIBHO-

rO 3KPaHMPOBAHHOIO Kabens, TOYKy NPUCOeaMHEHUS 3KpaHa HYXXHO BblOMpaTb
OMbITHLIM MyTEeM MO HaMMeHbLUEMY YPOBHIO NoMeX. Bo3amoxkHble Tpy BapmaHTa (C

NepBoro no TPeTuUi COOTBETCTBEHHO) NokasaHbl Ha pucyHkax (Puc. 7. 7 - Puc. 7. 9).

1

NcTOoYHMK AINO  nHBepTMpYHOLLMIA
curHana 1 o |AIN16  HeunHBepTUpyiOLLMiA

. . JIA-20USB

NICTOYHUK AIN15 wmHBepTUpYyOLWNIA
curHana 16 AIN31 HeuHBeEpTMpPYOLLNIA

AGND
3emns

KopnycHas

e -— 3emns

Puc.7.7
7.2.2.8.2 B cxeme nepsoro BapmaHTta (Puc. 7. 7) akpaH coeamMHUTENbHOro kabe-

14 3a3eMJ1eH Ha BXo4e rlpm60pa.

2
McTouHnk AINO  mHBepTMpYyHOLLMIA
curHana 1 AIN16 HeunHBepTUPYOLLWIA
. . JIA-20USB
NCcTOYHMK AIN15 wmHBepTMpYOLWNIA
curHana 16 AIN31 HeunHBepTUPYIOLLNIA
u AGND
3emMng
—_— KopnycHas
— -  3emnd
Puc.7.8

7.2.2.8.3 B cxeme BTOpOro sapmaHta (Puc. 7. 8) akpaH coeamHUTENbHOro kabe-
NS 3a3eMJfeH Ha BXode UCTOYHMKA curHana.
7.2.2.8.4 Bblbop mecTa 3a3eMreHnsa 3KpaHHOro NpoBoAa CTaHOBUTCA akTyarnb-

HbIM 4J19 UCTOYHUKOB, YAaneHHbIX OT npubopa Ha paccTtosiHue 6onee 20 m. B nio-
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6om cny4vae, coeguHeHWe 3KpaHHOro NPoBoOAa Y UCTOYHMKA curHana v npubopa
OOHOBpPEeMEeHHO HeonyCcTUMO!

TpeTuin cnocob coeanHeHnss HeoBXoaNMO NPUMEHATL ANSA yAaneHHbIX OAHOMo-
MOCHBIX UCTOYHUKOB (paccTosiHne oT npubopa bonee yem 1,5 M) € LUeNbLO yMeHb-
LLUEeHNs1 HABOAMMbIX Ha coeAUHUTENbHbIE NpoBoAa NoMex. ICTOYHUK JOIMKEeH NMeTb
CoeIMHEeHNEe CUrHarnbHOM N KopnycHom 3eMnu. [Npun aTom cxema coeHEHUST MOXET
ObITb TAKOWN, Kak NokasaHo Ha pucyHke (Puc. 7. 9). B aTon cxeme akpaHHbIN NpoBoOA

(eCJ'II/I OH eCTb) npuncoeanHeH K 3emMrie y UICTOYHMKa CUrHana.

3
NcToYHMK AINO  MHBepTMpYHOLLMIA
curHana 1 AIN16 HeunHBepTMPYIOLLNIA
| | : : JIA-20USB
McToYHUK AIN15 wnHBepTUpYyIOLWNIA
curHana 16 AIN31 HeuHBeEpTMpPYOLLNIA
AGND
—_— E KopnycHas
— -  3emnA

Puc.7.9
7.2.2.8.5 YeTBépThbIN BapuaHT BKItoYeHus (Puc. 7. 6) ncnonesyetca ansa yaa-

NEHHbIX OAHOMOJTOCHBIX UCTOYHUKOB, HE UMEIOLLUX CBA3WN C KOPMYCHOM 3eMNEN.
[Mpn aTOM NCNONBL3YITCA NPENMYLLIECTBO AN depeHUnanbHOro BKITIOYEHUs nnarbl
- 9(ppekTMBHOE NogaBneHne CMHMasHbIX NOMEX.

7.2.2.8.6  OnucaHHble Bblle cnocoObl MOAKMNIOYEHNSA CUrHANoOB HE NcYepnbIBaoT
BCE BO3MOXHOCTM npmbopa. [Insa Kaxgom KOHKPETHOM 3a4audn CyLecTByeT, nogyac,
He o4MH ONTMMarbHbIN cNocob coeaMHEHNS NCTOYHUKA curHana ¢ npnbopom. Ho
Aaxe HaxoxaeHne ogHoro n3 cnocobos MoXeT pewntb Bawy 3agady. MNoatomy
nepeg BKYeHneM npubopa TwatenbHO HeobxoauMo TLaTeNlbHO 0baymaTh cxe-
MY BKIOYEHUS, YTOObI N3MEPSATL CUrHarn, a He YPOBEHb MOMEX B COEAMHUTENbHbIX

nposogax!
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8. MPUNOXEHUA

8.1 MeTtponoruyeckme napameTtpbl ALK
8.1.1 PernameHTupyowme AOKYMEHTbI

Mpun oueHke meTponormyecknx xapakrepuctuk ALIM obblMHO Nonb3ytoTca NnapameT-
pamu, koTtopble pernameHTupytotca FOCT 24736-81 n OCT 1100783-84. B atn na-
pameTpbl BXOOAT:

e 4yucno paspsagos ALIT;

e BpeMs YCTaHOBIEHUS;

e BpeMms npeobpasoBaHus;

¢ HENNHEWHOCTb;

e auddepeHumanbHas HENIMHENHOCTD;

e aMnIMTyAHO-4YacToTHasA xapakrtepuctuka (A4YX);

e (pa3o-yacToTHas xapakrepuctuka (PYX).

CornacHo ykasaHHbIM HOpMaTMBHbLIM JOKyMeHTaM napameTpbl AL onpepgensatoTtca
npu nogaye Ha ero BXo4 NOCTOSIHHbLIX YPOBHEW HaNpsXeHWUst BO BCEM ANHaAMMUYe-
CKOM fuanasoHe npeobpasoBaTens. NckntodeHne coctasnaoT AUX n dYX, koTo-

pble onpegensatTca npy nogadve Ha sxoq AL rapmoHnyecknx Bo3oencTBum.

8.1.2 OcobeHHOCTU peanbHbIX U3MEPEHUN

B peanbHbix ycnosuax AL yacTto ncnonb3ytoTcs Ans npeobpasoBaHns B LNGPO-

BOM KO, NepeMeHHbIX BXOAHbIX BO3AENCTBUN, @ B TAKOM peXnme ynoMsiHyTbiX na-

pamMeTpoB 1 3HaHMM AYX 1 OYX MOoXeT okasaTbCs HEQOCTAaTOYHO AN4 onpeaerne-

HUA NnpumMmeHnmocTn AL B pearnbHbIX yCnoBusx. B 3ToM CcMbICrie BaXXHO OTMETUTb

cnegywollee:

1) EcTecTBeHHO HasblBaTb CTaTUYECKUM pexumom paboTtel AL Takon, npu KoTo-
poM 3a Bpems npeobpasoBaHMs BXOLHOW cUrHan meHsdetca He 6onee Benuuu-
Hbl M3P AUMM. Mpn atom BxogHow curHan ans camoro AL 6yaet ctatuye-
CKUM, XOTS Ons TpakTa, Mo KOTOPOMY pacnpoCTpaHAEeTCs curHamn O TOro, Kak
nonaget Ha AU, oH aBnaeTcs AMHaMUYEeCKUM.

2) Tak kak Hapsagy ¢ AL yacto mcnonb3yloTcs Apyrve yCcTpomcTBa, TakuMe Kak:
MynbTUNIEKCOpPbI, yeunutenun, ounbtpbl, YBX, nx nckaxenua éyayt cymmumpo-

BaTbCA C norpewHocTbio AL v onpegenaTs METPONOrnMYecKyro XxapakTepucTtum-
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Ky (MX) agantepa, B coctaB koTtoporo Bxogut AUI. B HacTodwee Bpems pas-

BUTME MUKPOINEKTPOHUKM NPUBENO K TOMY, YTO MHOIME N3 NepeyvncrieHHbIX yCT-

PONCTB CTanM HeOTbeMIIEMON YacTbio Mukpocxem ALIMT.
Mpwn aTom, BCneacTemMe AMHaAMUYECKOro B3anMoaencTBmS U3MepseMoro curHana ¢
anemeHTamn ALK, 3HaHWA OCHOBHbLIX MeTposiorndeckmx xapakrepmctmk ALK no
BblLLENEPEYNCITIEHHBIM HOPMATMBHbBIM JOKYMEHTaM OKa3blBaeTCa SBHO HeJoCTa-
TouyHo. Moatomy 3A0 <PygHeB—-LLUnnaes> npumeHsieT, Hapsgy ¢ pernameHTupo-
BaHHbIMKU 3TUMK TOCT, apyrme meTtponornyeckne xapakrepmuctukn ALK ona pac-
4YéTa MHCTPYMEHTAalTbHOW NOrpeLLHOCTN pe3ynbTaToB N3MEPEHNS.

3HaHne MX ALK nosBonsieT pelwmnTb cnegylowme npuknagHblie BOnpochl:

e OLEHKa WMHCTPYMEHTAambHOW MOrpelwHoCT! n3mMepeHuin. Mpu 3ToM OOMKHbI yyu-
TbiBaTbCA M BCE (PaKTOpbl, BMMSIOLIME HA MHCTPYMEHTasIbHYI MOrpeLlHOCTb:
N3MEHEHUS BNUSIIOLMX BENUYUH (TEMMNEPATYpPbl OKpYKaloLWwe cpebl, Hanpshxe-
HUS NUTaHWSA, BO3AENCTBUA INEKTPOMArHUTHLIX Monen U Apyrux HevHdopMma-
TUBHBIX NapaMeTpoB BXOAHOMO CUrHana), CBOMCTBa 06bekTa M3MEepPEHUiA, 4acTo-
Ta M3MEHEHMUS U3MEPSIEMbIX BENUYMH, BbIXOAHbLIE CBOWCTBA YCTPOMUCTB, K KOTO-

pbiM nogkntoyaetca nnata AU, v gp.;

e BbIGOp cpeacTBa namepeHuii, MX kotoporo o6ecneunnu 6bl Tpebyemoe kadvecT-

BO M3MEpPEHNs B U3BECTHbIX YCINOBUSIX NPUMeHeHus cpeacTts uamepexust (CA);

e cpaBHeHne CW pasnuyHbix Tunos no MX. MNpu aToM OOMmKHbI ObITb N3BECTHbI

ycnosus npumeHeHusi CU;

° paspa6OTKa CINOXHbIX U3MEPUTESIbHbIX CUCTEM, UCNOJIb3yA MNMPU 3TOM MX oT-

OerbHbIX KOMMOHEHTOB CUCTEMBbI;

e OLEHKa MorpeLHocTen namepuTenbHbix cuctem no MX komnoHeHToB. VIHorga
€QMHCTBEHHO BO3MOXHbIM MYTEM pELUEHUSA 3TOW 3aJauvn ABMSETCHA PaCHETHLIN
NyTb MO M3BECTHbIM MX KOMNOHEHTOB.

Mcnonb3oBaHue 1 Bbibop Buaa MX gomkHo 6biTb Hamny4dwmm obpa3omM OpUEHTH-

poBaHbl Ha KOHKpeTHoe nNpumeHeHne CI.

B cootBetctBumn ¢ FOCT 8.009-84 Heobx0aNMMO B HOPMATUBHO-TEXHUYECKOMW AOKY-

mMeHTauun Ha CU npuBoanTb Takne HopmupoBaHHble MX, ncrnonb3ys KoTopble

MOXHO 6b1510 Obl peLwnTb crneayrowme 3agadn:

e onpegeneHue pesyrbTaToB U3MepeHus (bes yyé€Tta nonpasku Ha cuctemaTude-

CKYI0 MOrpeLIHOCTb U3MEPEHUS);
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® pPAacCYET OUEHKN MHCTPYMEHTallbHOM NOrpeLlHOCTU U3MEepeHUn OaHHOro Buaa B
pearibHbIX YCINOBUSAX NPUMEHEHNS.

[na onpefeneHna pesynbTaToB M3MepeHus HanpshkeHus Ha Bxoge nnatbl AL

ncnonbayTca cnegyrowme HMX:

e OnanasoH BXOOHbIX HanpsbkeHun AL,

e  KO3(P(PULUMNEHT yCUNEHNA NHCTPYMEHTArNbHOrO YCUNUTENS;

e  KO3(P(PULUMEHT yCHUNeHUs NporpamMmpyemMoro yCunuTens;

e yucno paspsagos AL (cnegosatensHo, BenuynHa M3P);

e yacToTa guckpetusauum ALM.

[ns onpegeneHns OUeHKN NHCTPYMEHTarnbHOM NOrpeLLHOCTU U3MEPEHUN NepEMEH-

HOro HanNpPsXKeHUs UCNONb3YKTCA creayoLwme napameTpbi:

e oOwwnbka capura;

e oOwwunbka aManasoHa;

e yucno achdekTnBHbLIX paspagos (HIP).

Owwunbka ananasoHa ABNSEeTCSA cTaTU4YeCKon aaauTUBHOM NOrpeLlHoCcTbo. Yncno

3(ppeKTUBHbBIX paspsaoB B 3aBUCUMOCTM OT YaCTOTbl UISBMEPAEMOrO CUrHana - KoM-

NSIEKCHBbIN ANHAMUYECKNA NapamMeTp, KOTOPbIA YYUTbIBAET LUYMOBbIE U HESTMHENHbIE

norpewHocTn ALK. Y3OP BkntovaeT B cebs wymbl - aHanorosor Yyactn ALK, kBaH-

TOBaHus, anddepeHymansHon HenmHenHocTn AL, nHTerpanbHyo HENUHENHOCTb,

N MHEPLMOHHbIe cBoUCTBa 3BeHbeB ALIK.

Momumo YOP - KoMnnekcHOro napameTpa, UCMONb3YHTCHA YaCTHbIE AUHAMUYECKNE

HMX:

OTHOLLEeHMe curHan/wym;

e KO3(P(PUUNEHT rapMOHUK (HENMUHENHbIE UCKAXXEHUS);

e OTHOCUTESbHbIE YPOBHU FAPMOHMUK;

e OTHOLLUEHWE cuUrHan/Wwym + UCKaKeHUs;

e pearnbHbI JMUHAMUYECKUIA OnanasoH.

Bce yactHble guHamunyeckne HMX ncnosnbayoTcs B 3aBUCMMOCTU OT HYacToThl
BXOAHOro curHana, 4yacTtoTbl AnckpeTtusaunm AU, koadpduuneHToB yeuneHuns
ALK, pexnmoB BKIOMEHUS YCUNUTENEN N Anana3oHa XxapakTepucTukm npeobpaso-

BaHusa AUIM nnaTol.

8.1.3 Cratuyeckue napametpbl AL

3aecb onucbiBatoTes ctatnyeckue napameTpbl AL, koTopble pernameHTUpoBaHbI
FOCT 24736-81 «[lMpeobpasoBaTenu nHTerpanbHble Lmdpo-aHanorosble 1 aHasno-
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ro-undposble. OcHoBHble napameTpbi» 1 OCT 1100783-84. PucyHok (Puc. 8. 1)

Npu3BaH Nnomoyb 6oree HarnNsiAHO NpPeacTaBUTb NpeaMeT 06CYyXaeHMS.

A 3HaueHue
BbIXOAHOro Koaa

ALN
MorpelwHocTb

\ (1 —1— AvnanasoHa
MakcumanbHbI \
Koq
(2
OundbdepeHunansHas

HENUHEeNHOCTb

UHTerpanbHas
HENUHEeNHOCTb
i} YpoBeHb
ﬁ KBaHTOBaHMSI
l N LLlar ksaHTOBaHWS

nOgeLLIHOCTb caBura

Usx.makc U

Puc. 8.1

PucyHok 1. Ctatnuyeckue napametpbl AL

XapakTtepuctuka npeobpasoBaHusa XI1 (2) — 3aBucMmocTb BbixogHoro koga AL

OT BXOAHOro HanpsieHus Ugx.

UpeanbHasa xapakTtepucTuka npeobpasoBaHus (1) — npamas nMHus, «kHanbonee

npw6n|/|>|<eHHa$|» K TOYKaM XapakTepuctmkm npeo6pasoBaH|/|$|.

Yucno paspsagos AL, N. [1BonyHbIn norapudm MakCcumarnbHOro Yncna KogoBbIX
koMBUHaLmit Ha Bbixogde ALIM. Ecnu uucrno paspsinos N, Toraa umcno 2" gact ko-
nn4yecTBO KOMOMHaUUIM B BbIXOAHOM Kode npeobpasoBaTtens B AuanasoHe O+(2N—

1).

Mpumep. Ons 12-paspsgHoro ALM konnyecTBo KoMBUHaLM cocTaBuT 2'2=4096 B

ananasoHe ot 0 go 4095.

Bpems npeoGpasoBaHus, tnps. VIHTEPBaN BpemMeHu oT Hayana npeobpa3oBaHuns
ALIM go nosiBneHust Ha BbIXo4e YCTOMYMBOIO Kofa, COOTBETCTBYHOLLENO BXOAHOMY

HanpsPKeHWUHo.
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MorpewHocTb caBura. CmelleHe XxapakTepucTmkn NpeobpasoBaHms B TOUKE Ha-
yana koopauHat rpaduka. Nocne Toro kak AL cbanaHcnpoBaH, MUHMMaNbHOE
3HayeHue koga ALI, cooTBeTCcTBYHOLLEE MUHMMASTBHOMY BXOAHOMY HaNpsXXeHUHo
MOXET OTNMYaTbCA OT 3HAaYEHNS MMHUMAITbHOMO KOAa Ha uaeanbHOW Xapakrepu-
CTUKE.

Ecnu paccmatpuatb AL kak BonbTMETp, TO NOrPeLIHOCTb CABUMra 1 NOrpeLlHOCTb
AnanasoHa paBHOLEHHbI CUCTEMATUYECKOM COCTaBMSALWEN OCHOBHOM MOrpeLLHo-
CTV NnaTbl BO BCEM [ManasoHe BXOOHbIX HanpsbkeHun. [1pn aToM npuHUMnmanbHO
TO, YTO BEMMYMHA ITOM NOrPELIHOCTU 3aBUCUT OT YCUIIEHUS UHCTPYMEHTANbHOIO U

nporpaMMmpyemoro yCcunmtens, a Takke ot guanasoHos ALLIT.

OTKNOHeHne B KOHEYHOW TOuKe, dng. MorpelHoCcTb AnanasoHa, T.e. NOrpeLHOCTb

npeoGpasoBaTens B KOHEYHON TOUKe AvanasoHa.

lNpumeyaHue.

O6b14HO noepewHocmb cdguea u duarna3oHa ebipaxaromcs 8 eOuHuyax M3P.
MoporoBbIN ypoBeHb - BENMYNHA BXOAHOrO aHanorosoro yposHa AL, npu koTo-
pPOM BbIXOOHOW Ko MeHsieTca Ha 1. ObLiee YMcno NoporoBbIX YPOBHEN BCIEACTBME
Hanuuusa anddepeHunanbHON HENUHEMHOCTU MOXET OblTb MEHbLUE Ynca ypoB-

Heun kBaHTOoBaHus ALIT.

UHTerpanbHas HeNMMHENHOCTb (MY NPOCTO HENMMMHEMNHOCTL). OTKNOHEHME NO
BEpPTUKANbHOW OCY TOYEK pearibHOW XapakTEPUCTUKN OT naeanbHON XapakTepucTu-
K1 npeobpasoBaHns, AensAwmx nornonam pacctosHue (no ocu abecumce) mexay
CpeaHuUMN 3Ha4YeHnaMM noporoBbix ypoBHen XI1 (cm. rpaduk). M3amepsieTcs B npo-
ueHTax unu eanHuuax M3P. VIHTerpanbHas HeNMHENHOCTb ABNseTcs OyHKUnen ot

noporosbIx ypoBHen ALIM.

lNpumeyaHue.
lpu paspabomke AL npedycmampugarom 803MOXHOCMb pe2yruposKU rnozpeu-

Hocmu cosuz2a u duarna3oHa, a makxe HesuHeltHocmu 0715 UX MUHUMU3auuu.

OnddepeHumansHasa HeMMHEMHOCTb (HEMOHOTOHHOCTb), daue. OTKNOHEHNE
pPa3HOCTM OBYX aHAOroBbIX CUrHaNoOB, COOTBETCTBYIOLLMX NOCnefoBaTENbHOM
CMEHe KOLOB, OT 3Ha4YeHus1, cooTBeTCcTBYIOLWeEro eamHmue M3P. MiHadve rosops, npu
MOHOTOHHOM YyBenu4eHun curHana Ha Bbixoge AL moxeT BO3HMKaTb KOA, KOTO-
pbI COOTBETCTBYET OAHOMY M TOMY >X€ BXOQHOMY CUrHasny, B TO BPeEMS Kak cam

BXOLHOW curHan nameHuncs 6onee ogHoro Lwara KBaHTOBaHUS, KOTOprVI paBeH

38



MpunoxeHus

Usxmakc/2". MamepsieTcs B npoLeHTax unv eauHuuax M3P. OuddepeHumansHas

HENMMHEeNHOCTb - PYHKUMS NoporoBbiX ypoBHen ALLIMT.

[Mpumep.
LugpeperHyuanbHasa HenuHelHOCMb 8 rnosiosuHy M3P 2oeopum o mom, ymo dea
8XOOHbIX YPOBHSI, pasfiuyarouuXcsl Ha rMosiIo8UHy uia2a KeaHmosaHusi, 8bl3earu o-

si8f1eHuUe coomeemcmsyowux cocedHux Ko0o8 Ha ebixode ALIM.

lNpumeyaHue.

B peansHom AL no kakum-nubo rnpudyuHam Moxxem 803HUKamb riporiadaHue Koda
Ha e20 8bIx00e, YMOo 3K8UBaANIEHMHO rosereHur ougpghepeHyuanbHoOU HesTUuHelHOo-
cmu. Omnu4yue 8 mom, 4ymo cama rno cebe OugghepeHyuanbHas nMoepewHoOCmb
s8rnsiemcsi cucmemamu4yeckol no2pewiHocmeio, Mo ecmb, 803HUKaem eceada rpu
rnodaye Ha 8xo0 ALl coomeemcmeayouwe2o 8Xxo0HO20 cueHarsa, a rpornadaHue Ko-
O0a yawe sienssiemcs cry4valHbIM PoUeccoM u 3asucum om ycriogul obmeHa ro

wuHe OaHHbIx TK.

8.1.4 InHamumnyeckme napametpbl ALIK

B peanbHbIx ycnosuax akcnnyatauum ansa onucanmna MX ALK yaobHo ncnonb3so-
BaTb HE TONbKO CTaTMYeCKNe, HO 1 ANHAMUYECKNe NapaMeTpbl, KOTOpble, COrfacHo
FOCT 8.009-84, npencrasnstot cobont MX CU, B KOTOpbIX BbIxogHasa peakumst CU
onpegensieTcs 3Ha4eHUSIMN N3MEPSIEMOro CUrHana u UsMeHeHUs MM 3Toro curHana
BO BPEMEHU.

OuHamunyeckune napameTtpol AL cneayrowme:

e OTHOLUEHWe curHan/wym;

e OTHOLUEHWE CUrHan/Wwym + UCKaKeHUS;

e  KO3(PPUUMNEHT HEMNHENHBIX (FAPMOHNYECKNX) NCKAXKEHUI;

e OTHOCUTESbHbIE YPOBHM FrAPMOHUK NPU rapMOHUYECKOM BXOLHOM BO34ENCTBUN;
e pearnbHbl JMHAMUYECKUIA OnanasoH;

e 4uCIo 3PPEKTUBHLIX pa3psaos.

KoMnneKcHbIM guHaMMyecku napameTp - YNCNo adpdPeKTUBHbBIX pas3psaoB B 3aBU-
CUMOCTW OT YaCTOTbl BXOAHOIO rapMOHUYECKOro curHana c4MTaeTca OCHOBHbIM 4SS
ALIK.

Kpome TOro, umeet cmbicn npusoants MX anddepeHumansHyo HEMMHENHOCTb U

YCPEAHEHHYI0 XapaKTepUCTMKy Npeobpa3oBaHns, MU3MepPeHHble B AMHAMUYECKOM
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pexunme kanubposku. B onpeaenéHHbix npumeHeHnax ALK (Hanpumep, B paguorio-
Kauumn) 3HaHue aTux MX nossonsieT 060CHOBAHHO pewwnTb 3agady Bbibopa CUL.

[nsa Toro 4toGbLI U3MEPUTL ANHAMUYECKNE MeTponornvyeckme xapakrepuctmkn ALK,
MOXHO NogaTb Ha ero BXof TECTOBbIN CMHYCOMAArnbHbIA CUTHaMN 1 BbIYUCINUTL 3a-
TEeM C NoMoLLbto BbICTporo npeobpasoBaHuto Pypbe (BINP) YacTOTHBIN CNEKTP Bbl-
xogHoro curHana AUM. B kadyecTtBe kanmbpoBOYHOro curHana BblbmMpaeTcs rapmo-
HUYECKMI CUHYCOMAANbHbIN CUrHa HU3KOYACTOTHOIO reHepaTopa C UCKaKEHNAMM,
npuemnemMbiMn ons paboTsl ¢ AU nmetowencsa paspsagHocTu.

lNpumeyaHue.

100 cueHarnom Oarnee rnodpa3ymesaemcsi criekmparsibHasi cocmaessou,as, coom-
gemcmayrouwas 8Xo00HOMY cuzHary Kanubpoeku. LLlym onpedensgemcs Kak CO80-
KYrnHOCMb 8Ccex ocmaribHbIX HexerlamesibHbIX KOMMIOHeHm: rnoboYHbIX Yyacmom u
WwyMo8020 (hoHa, He cHUmas 2apMOHUK cuaHara.

8.1.4.1 OtHoweHune C/LL.

[na ero nonyyeHnss He06xo0AMMO NPOCYMMMPOBaTb MOLLHOCTM CMEKTpasnbHbIX CO-
CTaBMAKLWMNX, 32 UCKNIOYEHNEM MOCTOAHHOW COCTaBMAIOLWEN U rapMOHUK CUrHana,
N BbIYUCIIUTb OTHOLLEHWE MOLLHOCTW rMaBHOW CMEeKTparibHOW COCTaBMSIOWEN K pe-
3ynbTaTy CyMMUPOBAHMS.

B cnyyae ngeaneHoro AL BIN® namepeHHon peannsaummn gacTt y3KOMONOCHbIN
CMEKTP C APKO BblPa)KEHHLIM rMaBHbIM MAaKCUMYMOM, COOTBETCTBYIOLLIMM YacToTe
nogasaemoro Ha Bxog AUIT cuHycomaanbHoOro HanpskeHus. Npuyém, MOLHOCTb,
cocpefoToyeHHasa B6n13n rnaBHOro MakCMmMyma, no OTHOLUEHUIO K OCTanbHOM
MOLLIHOCTW, pacnpeneneHHon B ocTasnibHOM YacTu YacTOTHOro AgnanasoHa, byger
MakcumarbHa.

Ha npaktuke oTHoweHue C/LLU MoxeT y4nTbiBaTh rapMOHUKN OCHOBHOM YacCTOThl,
ecnn 3To yKasaHo cneyunansHo. Takon napameTp Ha3blBaloT OTHOLWEHWEe cUrHana
K wymy nnroc nckaxenuma (C/[LU+W]). Ons naeansHoro AL, kak n3BecTHo, C y4ye-
TOM TOMbKO LWyMa KBaHTOBaHUA cnpaseannso cooTHoweHne C/LU
[aB]=(6,02:N+1,76), rae N — yncno paspsigos ALI. B cnyyae ngeansHoro 16-
paspsigHoro aTo gact 6,02x16+1,76=98[ab]. cnonb3oaHne peanbHoro AL, He-
MWUHYEMO BHOCSLLEro JOMNOSTHUTENbHbBIE NOrPELLHOCTM B NPOLECC N3MEPEHNS, MPU-
BegeT K yxyaweHuo C/LL.

3KcnepumeHTarnbHO MOXHO nameputb C/[LU+W], ncnonb3ys BbICOKOKA4YECTBEHHbIN

n3mepsieMbint curHan v Boluncnsas b, sknoyas B NOHATUE WyMa Y FTAPMOHUKU
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curHana (uckaxeHus). Torga, nogctaBnasa NonyyYeHHOe OTHOLEHME B ONUCaHHYHO
doopmMyIny, MOXHO HaUTK YNcno apdekTuBHbIX paspagos AL,

8.1.4.2 KoaddbuumeHT rapmoHnyecknx nckaxenum (Kru)

OnpepnenseTcs HENIMHENHOCTLIO XapaKTepuUCTUKM Npeobpas3oBaHMa Ha ornpeaenéH-
HOM YacTOTe U BbIYUCASETCH KakK OTHOLIEHWE CyMMbl pacCYMTaHHbIX BbILLEOnNUcaH-
HbIM 06pa3oM MOLLHOCTEN FrapMOHWMK K MOLLHOCTW FMaBHOW CreKTpanbHOW COoCTaB-

narLwen nnmn nepBon rapMoHuKe.

Mpumep. [1ns cnyyvas ncnonb3oBanusa 2-n, 3-n, 4- N 5-n rapMoHUK
KIH[o5] = 10Lg[&<(A2>2 FA) + (4 + () ()]
roe A1 — amnnnTya OCHOBHOW rapMOHUKK, Ay 5 — aMnnTyLbl FAPMOHUK OCHOBHOM

4acToThl.
8.1.4.3 PeanbHbI AMHaMnyeckun amanasoH (PAN).

OnpepensieTcsl Kak OTHOLLEHNE 3HEepPruM OCHOBHOW CMeKTpanbHOM COCTaBnsoLWen
curHana K amnnutyge crnegylowen no BenvyuHe rapMOHUKA UKW LWYMOBOMY Bbl-
6pocy. 3HaHme PO npuobpeTtaeT BaXHOCTb B TEX MPUMEHEHUAX, A€ FAaPMOHUKM,
No6oYHblE COCTaBMSOWME U WYMbl HE OOSMKHbI NPEBOCXOAMTb MO YPOBHIO CaMblii
cnabbli 13 noanexawmx npeobpasoBaHunio curHan. B GonblMHCTBE criyvyaeB 3Ty
NHpOPMaLMIO JaeT OLEHKa ypOBHSA rapMoHuK B nornoce ALK, nockonbky Gonbluas
N3 rapMOHMK OObIYHO MPEBOCXOAUT LLUYMOBOM (POH U NOBOYHbIE KOMMOHEHTLI. 3Ha-
HWe pearibHOro guvHamudeckoro auvanasoHa ALIK B cocTtaBe pagnonokaumoHHOW
cucTeMbl obecnedynt BO3MOXHOCTb OLEHKM €€ NMpUMEHUMMOCTU ONs onpeneneHus
cnabblx curHanos.

8.1.4.4 MYwucno acpdektuBHbIX paspsagoB (Y3P), Naoo.

LLlyMm M rapMOHWKM BIIUSKOT HA TOYHOCTb M3MepeHun. MoxHo ckasaTb, 4to y AL
yMeHbLuaeTca paspsgHocTb. UOP yuntbiBaeT niobble BMAbI norpeluHocten. Bee
ownbkm npeobpasosBaTens, obycnoeneHHble auddepeHunanbHON N MHTErpanbHOM
HENMHENHOCTAMMU, anepTypHON HeonpeaeneHHOCTbO (DXKUTTep), N MPOMYyCKOM KO-
00B, BbICTYNalT Kak COCTaBMfAlLlMe HEKOTOPOM CyMMapHOW cpefHekBagpaTude-
Cckon norpelwHocTn. HetpyaHo nokasatb, 4to YOP Bbluucnsaetcs no gopmyne: N
s00=(C/[lLU+UN]-1,76)/6,02, rae C/[LLU+W] BbluMCnsieTca no pesynbTaTy BblIYUCIIEHUS
npeobpasoBaHng Oypbe N3MEPEHHOTO KanMBpOBOYHOIO rapMOHNYECKOrO CUrHana.
8.1.45 O6opynosaHue, cosgaHHoe 3A0 «PyaHes-LLUnnses», no3songaet
kannbpoBaTtb ALK B AMHamMnyeckoMm pexume rno napameTrpam, nony4aembiM C Mo-
MoLblo BlMNd, ¢ ToyHoCTBEIO 00 16 paspsanoB n oueHuBaTb napameTpbl ALK ¢ Tou-

HOCTbIO O 24 pa3psaaos.
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MpunoxeHus

8.2 Ycnosus akcnnyartauum npubopa

Mo knaccudukaummn ycnosun akcnnyataumm POA gaHHbIN npnbop OTHOCUTCA K

nepson rpynne (Tabnuua 8. 1).

Tao6nuua 8. 1

MapameTpbl POA u onpegensowme nx gectabmunusupyrowme akropbl

MapameTpbl 3Ha4yeHuA napameTpoB
. Mpo4HOCTb Npu cnHyconganbHbIX BUBpaLnax
v, 'y 20
o, m/c? 19,6
tge, HAC >0,45
. OBHapyxeHne pe3oHaHCOB B KOHCTPYKLMU
v, 'y 10...30
é, MM 0,5...0,8
tawin, MUH >0,4
. BosgencTBre nNoBbILLEHHON BMaXXHOCTU
Bn, % 80
vl K 298
tBbl,q, Y 48
. BospgencTteue noHMxXeHHOW TemnepaTypbl
0'npa s K 233
v'os , K 278
tapm, M 2..6
. BospgencTtsue nosblleHHOM TemnepaTypbl
Unpns K 328
Vs, K 313
tBbm, y 2..6
. BospgencTeue NOHMXeHHOro atTMocdepHOro AaBneHns
v, K 263
p, KlMa 61
tBbln, Y 26
. MMpo4HOCTb NpK TpaHCNOPTUPOBAHMM
ts, MC 5...10
v, MUH 40...80
Olmake, |\/|/c2 49...245
. BoapgencTteue consiHoro (MOpCKoro) TymaHa ¢ amcnepc-
HOCTbO (95% kanenb) A n BOAHOCTLIO b
v, K 300
A, MKM 1...10
B, r/m® 2..3
tBbl,q, Y 24
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9. TEKYLUMA PEMOHT

PemoHT npnbopa, a umeHHo ycTtponctea JIA-20USB, ocyuwectBnsaeTcs

npeanpmaTmem n3rotoBuUTernem.

10. TPAHCIMOPTUPOBAHUE N XPAHEHUE

10.1  YctponcTso JIA-20USB TpaHCNopTUPYOT B 3aKpbITbIX TPAHCMOPTHBLIX Cpea-
cTBax noboro Buaa.

10.2 Tpwu TpaHcnopTnpoBaHumn camonetom JIA-20USB gomkHO ObiTb pa3MeLLEHO
B OTaniMBaeMoM repMeTusnpyemMomM oTceke.

10.3 Knumatunyeckne ycnosus TpaHcnoptupoBaHua J1IA-20USB He oosmKHbI Bbl-
X0OUTb 3a npefernbl npeferibHbIX YCNoBuKr, YkasaHHbIX B Tabnuue (Tabnvua
10. 1). Mo mexaHn4eckMM BO3AENCTBUSAM NpedenbHble YCNOBUSA TpaHCNopTu-

poBaHUA OOMKHbI COOTBETCTBOBATL TpeboBaHnam rpynnbl 3 cornacHo FOCT

22261-94.
Ta6nuua 10. 1
MpeaenbHbIe yCNOBUA TPAaHCNOPTUPOBaHUSA
TemnepaTtypa okpyxarLiero Bo3ayxa Ot muHyc 25 po nnitoc 55 °C
OTHOCUKTENbHasA BNaXHOCTb BO3ayxa 95 % npun 25 °C
ATmMoOcepHoe aaBneHune 7 — 800 mm prT. CT.)

10.4 Yctpounctso J1IA-20USB o BBegeHUs B SKCnsiyaTauuio criegyeT XpaHuTb Ha
CKnagax B ynakoBke NpeanpuaTUa-n3rotToBUTENS NpU TeMnepaType OKpyKato-

wero Bosayxa 5 — 40 °C 1 oTHocuTenbHOM BnaxHocTn Bosayxa 80 %.
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10.5 Xpanutb JTA-20USB 6e3 ynakoBku cnegyeT npu TemnepaType OKpy>KatoLiero

Bo3ayxa 10 — 35 °C n oTHocuTenbHoW BnaxHocTn Bo3ayxa 80 %

11 B nomewieHunsx ons XpaHeHnda cogeprxaHue nbisin, naposB KUCIOT U Lernoyen, arpec-
CUBHbIX ra30B 1 Opyrnx BpeaHbIX npmmeceﬂ, BbI3bIBalOLWNX KOPPO3UKO, HE OOJIKHO

npesbilaTb coaep>XaHne KOppPO3NOHHO-akKTUBHbIX areHToB AJ14 aTMOCC*)epr TMna 1 no

rOCT 15150-69.

11. TAPA U YTTAKOBKA

YctponcTteo JIA-20USB ynakoBbiBaeTCcs B NONM3TUNEHOBLIN NAKeT, a 3aTeM B YNakoBOY-

Hyt0 KOPOBKY (CM. n. 5.3 Ha cTp. 11). B 3Ty )Xe ynakoBO4YHYK KOPOOKY yKknaabiBaeTcst KOM-

NNeKT NnocTasku Npudopa, nepevncrieHHbln B n. 5.3 Ha cTp. 11.

12. MAPKUPOBKA

O603Ha4veHne npubopa ykasblBaeTCsa Ha ero nepeaHen unu 3agHen naHenu. [lata
BbIMycKa, CEpUNHbIN HoMep Npubopa obo3HavyaeTcsa Ha Haknerke (apnbike). Nnombuposa-
HWe npubopa ocyLLecTBNAETCS NyTEM HaKMNENKN Apblka Ha HUXHEN MOBEPXHOCTU KOpny-
ca. Ha MecCTe, 3aKkpblBaloLLEeM OOUH U3 BUHTOB KpensieHus KpbILKKU Kopriyca npubopa.

» [lpumeyaHue!
Bo usbexaHue pa3pyweHus sipribika U ympamael nompebumernem rpasa Ha 2a-
paHmMuUHbIlU pemoHm, Heobxodumo obepeaamsb SPIibIK 0mM 8030elicmeus azpec-
CUBHbIX XXUOKocmedl, pacmeopumeriel U MexaHu4ecKux rnospexxo0eHud.
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