JIA-2USB

MHoz2o0yHKUUOHaIbHas
rriama aHasno2080-
uughposoao npeobpalsosaHus
ons IBM PC/AT
COBMECMUMbIX KOMIMbOMEPOS8
Ha wuHy USB

Pykoeodcmeo
rnosib3oeamej’isi



3A0 «PYOHEB-LWUWANAEB»

Poccus, 127238, 2. Mocksa

Lmumpoeckoe wocce, 0. 71.

Ten/dakc 7(095): 480-33-11; 480-36-00
E-mail: adc@rudshel.ru; http://www.rudshel.ru

BHellHee ycTpOoncTBo
aHanoro-undgpoBoro npeodbpaszoBaHus
ansa IBM PC/AT-coBMeCTUMbIX
KOMNbLIOTEPOB
JNIA-2USB

PykoBoAcTBO No 3KcnnyaTtauum







COOEPXAHMUE

1. BBELEHWUE ... e e e e e e e e e e e e e e e e e a e e e e eeeas 6
2. HOPMATUBHDBIE CCBHTKM ......ouiiiiiiiiiiiiiiiiiii s 6
3. OMNPEOENEHNA, OBO3HAYEHWA N COKPALLEHUA .......ooveee 7
3.1, CIMCOK COKPALUEHMM .....eeeeiiiieeeeeeeeeeeeeetee e e e e e e e e e et e e e e e e e e e e e e s e e e e e e e e eeenaaaanns 7
B I O 17 Toto L' o1y o T=Ta (=Y 1 =Y T 7
4. TPEBOBAHUA BESONACHOCTW ... 8

4.1. TpeboBaHusa 6esonacHoctTn ons NOBM ¢ nogkntoveHHbIM ycTponcteom J1A-
2USB 8

4.2. TpebosaHus 6esonacHocTn ansa yctporcta JIA-2USB..........., 8
5. OIMNCAHUE NMPUBOPA U TPUHLUUIMOB EMO PABOTDI.......cvviiiiiiiiiiiiiiiiiiiiiieiiieene 10
5.1. HasHa4yeHMEe N 0BNACTb NMPUMEHEHMS ........cceeeeeieiiieeeeeeeeeeeeiinaa e e e e e e e eeeeannnaaeeeaeeas 10
5.2. YCNoBUS MPUMEHEHUS MPUOOPA ...covvviiiiieee e 10
G T ©7o Yo =1 3 1 o[ 0o o X- TR 11
5.4. TexHuueckme xapaktepUCTUKM JTIA-2USB .......ooovviiiii i 12
5.5.  YCTPONCTBO N PABOTA MPUBOPA .......ueueiiieeeeeeeiiiiiieee e e e e e et e e e e e e e e e e e e e 16
6. MOOTOTOBKA NMPUBOPA K PABOTE ......ooviiiiiiiiiiiiieiiiiiiiieiiiiieieeeeeeseeeenenneennnnes 20
6.1.  OKCNNYTALMOHHBIE OTPAHUUEHMS. ...ttt 20
6.2. PacnakoBblBaHNE N NOBTOPHOE YMAKOBBIBAHME. ........ccuuueeeeririeeeeeerieeeeeanneeaeennnns 21
6.3, [TOPALOK YCTAHOBKM ...ttt e 21
6.3.1.  YcrtaHoBka NpUBoPa JIA-2USB ... 22
6.3.2. YcTaHOBKa NPOrPaMMHOIO OBECMEHEHMS ... ..uueeeeeeeeeeeiiiiiee e e e e et 22

7. TTOPAOOK PABOT B .ccuitiiiiei ettt e ettt e e e e e e e e e e e e e e e e e e e e asraa s 23
7.1. PaamelLeHVe opraHoB yrnpasneHnsa, HaCTPOMKK U NOAKNIYeHnsa npubopa......... 23

o T ] o) T o (=T T < P 34
8.1 MeTtponornyeckme napameTpbl ALK ...... . 34
8.1.1 PernameHTUPYIOLLMNE JOKYMEHTDI ..ccuuuuieeiiiieeeeeiieeeeeeasnaeeaesanaeeeeesnneeeeesnnnaeaenes 34
8.1.2 OCOBEHHOCTU PEANBHBIX UBMEPEHMUM ....cceevveiieeeeeeeeeeeeeiieae e e e e e e eeeeannn e eeeeeas 34
8.1.3 Cratnueckme napamMeTpbl AL .....oee e 36
8.1.4  [OuHamudeckune napameTpbl ALK.........oooriii e 39

8.2  YcnoBust aKCMNAYaATALUMM MPUBOPA ......uueeee e e e e 42
10. TPAHCIIOPTUPOBAHUE N XPAHEHMUE ...........oeeieiiiiiiiiiaae 43
11, TAPA UM YTIAKOBKA ... enenssnnnsnnnnnnes 44
12, MAPKUPOBKAL......ceeeeeeeee e aaaaaaaaaasaansanssssssssnssnnsnnnnnnsnnnnnnns 44
13. TAPAHTUMHBIE OBASATENBCTBA . .....ooiieeeeeeeee e 46






1. BBEOEHME

1.1. PykoBogctBo no akcnnyataumm (PJ) npegHasHavyeHo ons paboTarowmx ¢ BHELUHUM
YCTPOMCTBOM aHarnoro-umdppoBoro npeobpasosaHus gna IBM PC/AT-coBMeCcTMMbIX
komnbtoTepoB JIA-2USB (panee «npubop» unu «yctponcteo JIA-2USB») nuy n 06-
Cry>X1BatoLLLero nepcoHana.

1.2. PykoBogctBo no akcnnyaTaumm (P3) BknovaeT BCe HeobGXxoaumble cCBeOeHUs O
npuHumMne paboTbl U TEXHUYECKUX XapaKTepucTukax npubopa, 0 noarotoBke npuodo-
pa K paboTte n nopsigke pabotbl ¢ Nnpubopom. 3HaHMsS 3TUX CBEAEHUA HEOBXOOMMbI
ans obecneveHns MosIHOro MCMNosib30BaHUSA TEXHUYECKUX BO3MOXHOCTEN npubopa,
NpaBUbHOW 3JKcnnyaTauum n nogaepaHnsa npubopa B NOCTOSAHHOW FOTOBHOCTM K
JEeUCTBUIO.

1.3. K akcnnyatauum npmbopa gonyckaetcs 06CnyxuBaroLwmii NnepcoHasn, XopoLwo nay-
YMBLUMK HacTosLee P3.

1.4. B cBA3M C NOCTOAHHOM PabOTOM MO COBEPLUEHCTBOBAHUIO U3OENUS, MOBbILLAKOLWEN
€ero HafleXXHOCTb M ynyyllaroLwme ero aKkcnnyaTtaunmoHHble XapakTePUCTUKKN, B KOHCT-
pyKkumo npmbopa MoryT ObiTb BHECEHBI HE3HAYUTESbHBLIE U3MEHEHUS, HE OTPaXKEeH-

Hble B HacTosiLeM usgaHum P3.

2. HOPMATUBHBIE CCbIJIKA

B HacTosiLLeM OOKyMeHTe UCMNONb30BaHbl CCbINKM Ha criegyowmne cTaHaapThbl:

1) FOCT 26104-89 (M3K 348-78) Cpeactsa U3MepeHNin aneKkTpoHHbIEe. TexHu-
Yyeckne TpeboBaHua B Yactn 6esonacHoctn. MeTtogbl ucnbitaHmi - n. 4.1.1 Ha cTp. 8 n n.
4.2.1 Ha cTp. §;

2) NOCT 12.2.091-94 (MOK 414-73) TpeboBaHus 6e3onacHOCTU Ansi Nokasbl-
BaOLMX N PETMCTPUPYIOLLNX INEKTPON3MEPUTENBHBIX NPNOGOPOB 1 BCNOMOraTenbHbIX Yac-
Ten K HUM — n. 4.1.2 Ha cTp. §;

3) FOCT 22261-94 Cpencrea UaMepeHUin 3neKTPUYeCcKnX U MarHUTHbIX BEnu-
4ynH. O6wune TexHuveckme ycnosusa — n. 10.3 Ha cTp. 41;

4) FOCT 15150-69 MawwuHbl, Nnpubopbl 1 apyrue TexHudeckne mnsgenus. Mc-
MNONHEeHUA ONSA pasfiMyHbIX KMMaTUdYeckux panoHoB. KaTeropuu, ycnoBua akcnnyaTtaumu,
XpaHEeHUs1 N TPaAHCNOPTUPOBAHMS B YacTW BO3LENCTBUSA KNUMaTUYECKMX DaKTOPOB BHELL-
Hen cpeabl — n. 10.6 Ha cTp. 42.



TpeboBaHus 6e3onacHOCTH

3. OMNPEQENEHNA, OBO3HAYEHUA U COKPALLUEHUA

3.1. Cnucok cokpaweHuwn

1) N3BM — IBM PC/AT-coBMeCTUMbI KOMMbIOTEP;
2) ALK - ananoroBo-umdpoBOKM KaHanm;

3) AUN - aHanoroeo-uugpoBor npeobpasoBatens WNKM  aHanoro-ungposoe
npeobpasoBaHue;

4) UAM - uudpo-aHanoroBbin npeobpasoBatens unAM  uudpo-aHanoroBoe
npeobpasoBaHue;

5) AGND - aHanoroBas 3emns;
6) DGND - undposas 3emns;
7) C/W — oTHOWeEHNE curHan-wym.

3.2. Cnucok onpepeneHuun

1) Ba3oBbin agpec(BASE) - wecTHaguaTepmMyHoe 41Cho, ykasblBalowee MecTo nna-
Tbl B agpecHom npoctpaHcTtee IBM PC,;

2) baut (Byte) - nocnegoBatenbHocTb 6utoB (8 6uT). Kaxkabih 6anT cooTBeTCTBYET
O[HOMY 3HaKy AaHHbIX, BykBe, cumBony, undgpe. Micnonbsyetca B Ka4ecTBe eanHU-
Libl EMKOCTW 3anoMUHALWNX YCTPOUCTB;

3) but (Bit) - gBOMYHaa eguHMLA M3MepeHus kKonudectBa MHgopmMauun («0» mnm
«1»);

4) CnoBo - onpefenéHHoe coveTaHne dBMTOB, MMEIOLLIEE KOHEYHYIO ANMHY U paccmaT-
prBaeMoe Kak eguHoe uernoe npu nepegade, npuéme, obpaboTke, oToGpaxeHun m
XpaHeHun nHgpopmaumm. ObbiuHO 16 nnn 32 our;

5) OaHHble (Data) - nHpopmauna, kotopasa npeacrasneHa B (popmMann3oBaHHOM BU-
Ae 1 npegHasHadeHa gnsi o6paboTkM C MOMOLLLI0 TEXHUYECKUX CPEeacTB UMN YxXe
obpaboTaHa umu;

6) DMA (Direct Memory Access) - npsiMon 4OCTyn B NaMAThb.

7) OpanBep - 6noK ynpaBneHus, (OpMUPYIOLLMIA HOPMUPYEMbIE CUTHAsbl HA JIMHUAX
MHTepenca; nporpaMmma ynpasrneHUs KOHKPETHbIM NepudepUnHbLIM YCTPOUCTBOM,;

8) AOudpdepeHunanbHbIA PeXUM - BXOAHOW CUrHan MMeeT ABe NpoTUBOda3HbIe CO-
CTaBnsaoLWmne OTHOCUTESNBHO LLMHbI 3EMIU;

9) FIFO (First-in, first-out - nepebiM Npuwén, nepsbiM yLWwEN) - metoa Bydepnsaumm
AaHHbIX HAa OCHOBE nocnegoBaTenbHON o4Yepeau;

10)UHTepcenc (Interface) - coBokynHOCTb CpeacTB M npasun, obecnedmBaroLmx
B3aMMO4eNCcTBNE KOMMOHEHTOB BbIYUCITUTENBHON CUCTEMbI UMW CETY;

11)M3P (Mnagwwin 3Havalmi paspsag) - MUHUMaribHOe BXOAHOE HanpshkeHue, paspe-
waemoe AUIM. Onsa AU ¢ konuyectBoMm N paspsgoB B BbIXOOAHOM PErnMCTpe, OH
paBeH OTHOLLIEHWIO AnanasoHa BXogHOro HanpsbkeHust ALIM k 2N

12)OAHONOSNMIOCHLIN PEXUM - BXOLHOW CUrHAN MMEET TONbKO OAHY COCTaBIISHOLLYHO
OTHOCUTESbHO LUMHbI 3EMIN;

13)OAHONONAPHBLIA PEXUM - BXOQHOW CUrHan NpuUHUMaeT, Kak nNpaBuno, TOMbKO Mo-
NOXuTernbHble 3Ha4YeHus1, Hanpumep: 0...+5 BonbT;

14)PCI (Peripheral Component Interconnect) local bus - wunHa coeanHeHnsa nepude-
PUNHBIX KOMMNOHEHTOB NM3BM.

15)MpepbiBaHne - NpexneBpeMEHHOE MPUHYOUTENbHOE MpeKpalleHne HopMaribHOW
nocrnefoBaTesibHOCTU BbINOSTHEHUSA onepaunn BbIYUCIIUTESNbHON CUCTEMOWM;

16)lLnHa (Bus) - rpynna nvHUMM CBA3W, NpegHasHa4YeHHbIX AN BbINOMHEHUs onpene-
NEHHOW onepaumm B npouecce obMeHa gaHHbIMU.

17)USB (Universal Serial Bus) — yHuBepcanbsHasi nocnegosarternbHas WWHA.
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41.4.

4. TPEBOBAHUA BE3OMNACHOCTH

4.1. TpeboBaHus 6esonacHoctn ana N3BM ¢ noAaKNOYeHHbIM

yctpoucteom J1A-2USB

4.1.1. lNo cTeneHun 3awmnTbl OT NOpPaXeHust anekTpuiecknm Tokom NMI3BM, k ko-
Topon nopakntodaeTcs yctponctso JIA-2USB , gormkHa OTHOCUTBCA K
knaccy 3awmTbl | B cootBeTcTBUM C TpeboBaHuamm TOCT 26104-89.

4.1.2. 3axum 3awmTHoro 3asemnenus NIBM gomkeH ObiTb BbINOMHEH cornac-
HO TOCT 12.2.091-94 B cny4yae, ecnv No Kakum nnbo npuynHam MNMNIBM
He MMeeT CeTeBOW LUHYpP, Y KOTOPOro 3aXXUM 3aLMTHOro 3a3eMieHus siB-
NAeTcsa YacTbio CETEBOW BUSKK;

4.1.3. B MN3BM, nogknto4aeMon K ceTn, UMETCA OnacHble HanpsiKeHusl, no-
3TOMY Mpu e€ aKcnnyataunm, KOHTPONbHO-NPOGUNAKTUYECKNX N PErynn-
POBOYHbLIX paboTax, npou3BoaMmbix ¢ [MOBM, Heobxoanmo cTtporo co-
6nogaTb COOTBETCTBYHOLLME MEPbI NPELOCTOPOXHOCTH:

1) Mepen skntoveHnem NOBM B ceTb nuTaHUa NpoBepuUTb UCMPABHOCTb ceTe-
BOr0 COEOVHUTENBbHOrO LWHypa U COoeAMHEHME 3aXuMma 3alUMTHOrO 3a3eMIieHUst
M3BM ¢ WKnHOM 3aLLUTHOro 3a3eMIEHNS;

2) CoeaunHeHne 3axuma 3awmTtHoro 3asemnenus NMNOBM ¢ wurHon 3aluTHOro
3a3eMrieHnst Npon3BOaUTb paHblUe Apyrux npucoeauHeHun k N3BM, a oTcoeguHe-
HWe — nocne BCeX OTCOeANHEHUN;

3) B cnyyae ucnonb3oBaHua NM3BM k koTopon nogknto4veHo yctponctso JIA-
2USB, coBMECTHO C Apyron annapaTtypon, Npyu NpoBeAeHUn N3MepeHui, npu ob-
CNYyXMBaHUN N peMoHTe unu BknoYeHun NMI3BM B coctaB ycTaHOBOK, coeuHUTe
3aXNMbl 3aLLMTHOrO 3a3eMsieHusl BCeW annapaTtypbl B LEensax BblpaBHUBAHUA MO-
TeHUManoB KOpnycos;

4) Mpn pemoHTe MNOBM 3ameHy noboro anemeHTa, MOHTaX WM OEMOHTaX
NPOM3BOAUTL TOSIbKO MPWU OTKIKOYEHHOM OT CETWU MUTAHUS CETEBOM COEOUHUTEIb-
HOM LUHYpE;

5) PykoBoacTBoBaTbCsa TEXHMKOW 6E€30MacHOCTN U3 pyKOBOACTBA NOMb30BaTeENS
M3BM (B KOMMMNEKT NOCTABKN HE BXOAWNT).

Pa3bopky cxem nogkntodeHun k NM3BM, B KOTOpOW NOLKITHOYEHO YCTPON-

ctBo JIA-2USB, HaumHaTb C OTKMOYEHUA OT CEeTU NUTaHUsA BCen annapaTypbl, Mo-
cnegHen otTknounTb NIBM.

4.2. TpeboBaHusa 6e3onacHocTu AnA yctpouctsa JIA-2USB

4.2.1. To cTeneHn 3awuTbl OT NOPaXEHUA ANIEKTPUYECKMM TOKOM YCTPOMCTBO
JIA-2USB otHocutca K knaccy 3awumTtbl |l B cootTBeTcTBUM ¢ TpeboBa-
Huammn FOCT 26104-89.

4.2.2. Yctponcteo JIA-2USB cogepxuT nuiwb Lenu 6e3onacHoro CBEPXHN3KOro
HanpsbkeHusa un, cornacHo NOCT 25861-83 (CT COB 3743-82) n. 2.1.2
npumMeyaHue, He TpebyeT cneumanbHOM 3alMTbl NepcoHana oT cryvan-
HOrO COMPMKOCHOBEHWNSA C BTOPUYHBbIMU LeNamMun nnaTbl.

4.2.3. [Ina npegoTBpalleHns Bbixoga M3 ctpos yctponctea JIA-2USB Ha Bxoa-
Hble pa3beMbl HE06X0aMMO NodaBaTb CUrHanbl C NapaMmeTpamMmu, yKkasaH-
HbiMK B Tabnuue (Tabnuua 4. 1). PacnonoxeHus pa3bEMOB yKka3aHOo Ha
pucyHkax (Puc. 4.1 n4.2).
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Tabnuua 4. 1
MapameTpbl cUrHanoB, nogaBaeMbiX Ha pa3bembl nnatbl JIA-2USB
Paszbem OnucaHue BXoaHOro/BbIXoaHOro curHana
XP1

TTJ1-coBMeCTUMbIN CUTHAN COOTBETCTBYHOLLEN MONSAPHOCTN.

XP2 MakcumanbsHass amnnutyga BXOAHOrO curHana, nogaBaemblX Ha
aHanoroBble Bxoabl (AIN<O0...31>) He 6onee 0x12B.

XP3 NHTepdenc USB.

JIA-2USB

o o _Jo of 7o

/ Lindposon / AHanorosbin
L L

XP1 XP2

Puc. 4.1. NepegHasa naHenb npubopa.

usSB

=
/

L

XP3

Puc. 4.2. 3agHAaa naHenb npubopa.
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5. ONMUCAHME NPUBOPA U NMPUHLUUMNOB Er0

5.1.

5.2.

PABOTDI

HasHayeHue v obnacTb NnpuMeHeHUs

5.1.1.

oo
— —

5.1.5.

5.1.6.

Mpnbop npegHasHayeH Anst paboTbl B KA4eCTBE BHELLHEro YCTPOMCTBa
coBmecTHo ¢ 1K tmna IBM PC/AT. OcHoBHOe HasHayeHue npubopa —
npeobpasoBaHMe HenpepbiBHbIX (aHanoroBbiX) BXOAHLIX CUrHaNoB B
undcposyto opmy, koTopas yaobHa aons ganbHenwen obpaboTkn cur-
Hana npu nomowu MMK.

B kauvectse N3BM ucnonssyetcs IBM PC/AT-coBMeCcTUMbI KOMMbLIOTEP.
B 3aBucmmoctn oT nporpammHoro obecrneyeHusi npubop BbINOMHAET
pasnuyHble OYHKLMK, CBSA3aHHble C 06paboTKoM pesynbTaToB aHanoro-
umdpoBoro npeobpaszoBaHus.

. MpnBop wumeeT BO3MOXHOCTb Mepedaynm pe3ynbTaToB — aHanoro-

umdpoBoro npeobpasoBaHus B UMgpoBon popme

Mpnbop uMeeT BO3MOXHOCTb MNpuéma umdpoBon uHdpopmMaumn oT
BHELLHMX YCTPOUCTB 1 eé nepeaadvy NI3BM ana obpaboTkn nnun nepeaa-
4n umdgposomn nHpopmaumm ns NMIBM Ha BHelIHWE yCTPONCTBA.

Mpn kKOMBMHMpPOBaHMM NNaTbl ¢ ApyrMM 06opyaoBaHNEM, BbiNyCKaeMbIM
3A0 «PypgHes-lLUnnaes», Bawa NM3BM npeBpawaeTtcad B MOLUHYO WH-
dopMaLNOHHO-U3MEPUTESTIbHYO CUCTEMY, CMOCOBHYIO peLlnTb BONbLUMH-
CTBO NpuKNagHbIX 3agau.

YcnoBus npuMmeHeHus npubopa

5.2.1.

HopmanbHble ycnoBusi npumeHeHus npubop ykasaHbl B Tabnuue
(Tabnuua 5. 1)

Tabnwuuya 5. 1

HopmanbHbie ycnoBusa npumeHeHus (3aBucaTt ot tuna NMN3BM)

TemnepaTtypa Okpy»KatoLlero Bo3ayxa
OTHocuTenbHasa BNaXHOCTb BO3ayxa

ATMOC(epHoe faBneHune

2015 °C
ot 30 o 80 % npn Temnepatype 25 °C
84 — 106 kla (630 — 795 mm pT. CT1.)

YacToTta nutatowen cetn NOBM 50+0,5 Iy,
HanpsibkeHune nutatowen cetn nepemeH- | 22014,4 B

Horo Toka N3BM

dopma KpnBOW NEPEMEHHOIO HaNpsxe- CUHycomnganbHas

HMA nuTarwen cetn N3BM

10
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5.2.2. Paboune ycnoeBus npumeHeHuss npubopa YykasaHbl B Tabnuue
(Tabnwuua 5. 2).

Tab6nuua 5. 2
PaGouune ycnosusi npumeHeHus (3aBucaT ot Tuna NI3BM)
TemnepaTtypa okpyXxatwLero Bo3gyxa OT5pm040°C
OTHOCUTENbHAsA BraXHOCTb BO3ayxXa 90 % npu Temnepatype 25 °C
ATmocdepHoe gaBneHune 70 —106,7 kMa (537 — 800 mm pT. CT.)

5.3. CoctaB npubopa

5.3.1. CoctaB komnnekta noctaBknm npubopa JIA-2USB ykasaH B Tabnuue
(Tabnwuua 5. 3).

Tao6nuua 5. 3
HanmeHoBaHue, TUN KonuyecT- NMpumeyaHue
BO

l. YnakoBo4Has kopobka 1

B Hen:

1) Ycrtponctso JIA-2USB B ynakoBke; 1

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

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

4) KomnnekT nporpaMMHOro obecneveHus; 1 CD-ROM
5) PykoBoacTBO MO 3KcnnyaTaunm yCTponcT- 1 Bpowutopa

Ba JIA-2USB.
6) Kabenb USB tnn A(m)-B(m) 1

11




5.4. TexHu4yeckue xapaktepucTtuku JIA-2USB

5.4.1 AHANOIO-LI®POBOW KAHAT

54.1.1

54.1.2
54.1.3
5414

54.1.5

54.1.6

Yucrno aHanoeo8bix 8Xx0008

Bxo0Hoe conpomusneHue

Pasbem

Jluana3oHbl 8XO0HO20 HaNpsXKeHUsa

3awuma o Hanps»KeHUK aHano208bIx

8x0008

Bpems ycmaHoerieHusi pabo4yez2o pexxu-

ma

32 ogHonontocHbIX / 16 anddepen-
LmnanbHbIX

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-LUdPOBOW MPEOBPA3OBATE/b

5.4.2.1
54.2.2
5.4.2.3
54.24

54.2.5

54.2.6

Tun

Pa3speweHue
Bpems npeobpasosaHusi

MakcumarnbHas Yacmoma duckpemus3a-

uuu
3anyck ALIM

BHewHssa makmosas Yyacmoma

lMocnepoBaTenibHOrO NPUBNMXKEHMS
12 6ut
2 MKC

500 kl'y,

OT BHYTPEHHErO KBapLEBOro reHepa-
Topa; OT BHELUHEN TaKTOBOW 4acTo-
Thl

TTJ1-coBMECTUMBIV CUrHan, nm-
nynbCHasa NocrneaoBaTesibHOCTb OT-
puuaTenbHOM NONSPHOCTN; ONK-
TENbHOCTb UMMYNbCOB HE MEHEE

100 HC , nepuog He MeHee 2 MKC

5.4.3 LNOPO-AHATNIOIOBbI/ MPEOEPA30OBATE/b

5.4.3.1
54.3.2
5.4.3.3
54.3.4
54.3.5
5.4.3.6

Konu4yecmeo KkaHasios

Huana3oHb! 8bIX0O0HbIX CU2HAI08

Pa3speuweHue
Bpemsi ycmaHoseneHusi

ConpomusrieHue Ha2py3ku

3anucb 0aHHbIX

12

2
5B
12 6ut
20 mkc
He meHee 1 kOm

lMporpammHas
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5.4.4 LMOPOBOW NOPT

5.4.4.1

54.4.2
54.4.3

5444

Yucno nuHut

Ypo8HU U r1opo2o8bie 3Ha4YeHUSs

Pexxumbl pabombi

Pasbém

8 BBoAa / 8 BbiBOAA (C 3aLLENKON)

TTI — coBMecTUMBbIE

nporpaMmMHoe YTeHne/3anuck; YTe-
HMe YeTbIPEX CTapLUMX OBUTOB CUH-
XPOHHO ¢ AaHHbIMK ALIT

DHR-26

5.4.5 CTATUYECKUE MAPAMETPbI AHAJTIOIO-LUM®POBOIO KAHATIA

TunoBoe MakcumanbHoe
3Ha4yeHune 3Ha4vYeHue
5451 [HudbopepeHuyuansHas HesiuHelHOCMmb + 0.4 M3P + 0.6 M3P
5452 UWHmeepansHas HefluUHelHOCMb + 0,2 M3P + 0,3 M3P
5453 Quwubka cdsuza + 0,2 M3P + 0,5 M3P
5454 CobcmeeHHsbIU wym nnamsl (CKO) 0,4 M3P 0,6 M3P
5455 OmHocumernbHoe 3Ha4yeHUe cucmemamu- 0,2 % 0,2 %
yeckol cocmasnsgrouwel nospewHocmu
015 duana3oHa 8Xo0H020 HanpsxeHus 10
B

5.4.6 OMHAMUNYECKME NAPAMETPbLI AHAJTOIO-LUM®POBOIO KAHAIA

5.4.6.1 TlpuBeaeHbl gMHaMM4YeCcKne napameTpbl ANs BXOQHOrO rapMOHMYECKOro Kanmno-
poBOYHOro curHana c yactoton 1 Ky, u amnnutygon + 9.8 B; BxogHom anana-
30H AL + 10B, yactota 3anycka AL 500 KIw,.
Tuvnosoe MunHmanbHoe
3Ha4eHune 3Ha4YeHne
5.4.6.2 OmHoweHue cusHa/Wwym 70 nb 68 nb
5.4.6.3 KoagppuyueHm 2apMOHUYECKUX UCKa- -78 nb -76 nb
XKeHuUU
5.4.6.4 PearsnbHbil QuHamuyeckul duana3oH 80 nb 76 nb
54.6.5 Yucno agpchekmusHbiX pa3psi008 11,2 11,0

Mpadmkn 3aBMCMMOCTM OCHOBHbIX AMHAMUYECKMX NapaMeTPOB OT BXOAHOW YacToTbl Npu

pasfMyHbIX KO3(hUneHTax NpnuBeaeHbl HUXe.
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Onuncanwune npmnbopa n NpUHUMNOB €ro padboThbl

yap

Krn, ob

Y3P, Faun = 500 Kry (Kyc=1 - UBx =10 B, Kyc=10 - Usx=1 B)

11,6 ‘
== Kyc=1
1,4 - —I—K§c=10
11,2 —
11 -
10,8 -
10,6
10,4 -
10,2 -
10 -
9,8 : : : : : :
0 2 4 6 8 10 12 14 16 18 20
FBXx, Kl'y
Krn, ab Faun = 500 KI'y (Kyc=1 - UBx=10 B, Kyc=10 - UBx=1 B)
FBXx, KIl'y
'60 T T T T T T T i
0 2 4 6 8 10 12 14 16 18 20
=K yc=1
-65 —B=[yc=10| |
—
/
=75 -
-80 -

-85




Onuncanwune npmnbopa n NpUHUMNOB €ro padboThbl

C/Wl, pb Faun =500 KI'y, (Kyc=1 - UBx=10 B, Kyc=10 - UBx=1 B)

——yc=1
== Kyc=10

C/W, npb
|

69

68 -

67
66 \ \
65 -

64 -

63

62 T T T T T T T 1

0 2 4 6 8 10 12 14 16 18 20
FBx, Kl'y

5.4.7 OBLUME

54.7.1 LWuHa nHtepdemnca N3BM USB 2.0

547.2 [lompebrnaemas MoWHOCMb +5B, 500 mA

5.4.7.3 [abapumsbi 140%x115%35 mm

5474 Macca He 6onee 300 r
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Onuncanwune npmnbopa n NpUHUMNOB €ro padboThbl

5.5. YctpouctBo u paboTta npubopa

5.5.1 CrtpyKkTypHas cxema B3aumMogencTBms COCTaBHbIX YacTen npubopa nokasaHa

Ha pucyHke Puc.5.1.

MoBM XP2
MoHuTOp (IBM PC/AT- Mhtepdpeitc USB | yerpoitcTeo
MNaBM COBMeCTUNMbIN NA-2USB
KOMMbOTEP)
XP1

Puc. 5.1

Wccnenyembit aHanoroBblv curHan nogaercs Ha Bxofbl kaHanoB 0 - 31 ycTponcTea
JIA-2USB (6onee noapobHo o coyHKumnoHanbHon cxeme JIA-2USB cm. n. 5.5.2 Ha cTp. 16).
Yctponcteo JIA-2USB ocyulectensieT npeobpasoBaHne BXOAHONO aHanoroBoro curHana B
uncposyto bopmy, yaobHyto nocneaytouen obpabotkm NIBM.

O6meH gaHHbIMK aHanoro-ungpoBoro npeobpasosaHus mexay N3OBM u yctpon-
CTBOM ocyulecTBngeTcs Yepes uHtepgenc USB NOBM.

M3BM npn nomowm cneumanbHOM NPorpamMmbl, BXOOSLWEN B KOMMNEKT NOCTaBKU
(Hanpumep ADCLab) nnn nporpammbl, pa3paboTaHHOM CaMnM Mosfb30BaTENEM, OCYLLECT-
BnsieT 06paboTKy nocTynarLwmx OT yCTPONCTBA AAaHHbIX aHanoro-uMgpoBoro npeobpaso-

BaHWA U ynpaBrieHne yCTPONCTBOM vepes nHtepdenc USB.
5.5.2 Onucanue yctponctsea J1IA-2USB

dyHKuMOoHanbHasa cxema yctpounctea JIA-2USB nokasaHa Ha pucyHke (Puc.5. 2).
YCTPOMCTBO COAEPXKUT CrneayroLlime HesaBnUCcMMbIe y3rbl: aHanoroBo-LmMgpoBon Ka-
Han (ALK), onopHbI KBapLeBbIN reHepaTop, LMdpoBon NopT BBOAA/BLIBOAA, BHYT-
PeHHUN nHTepdenc ynpaBneHuns n koHdpurypauumn, nitepdernc USB 2.0 n BTopuy-
HbI UCTOYHUK NUTaHUS.

5.5.3 Ananoro-ungpoBown kaHan
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Onuncanwune npmnbopa n NpUHUMNOB €ro padboThbl

OcHoBHoe Ha3sHaveHune ALIK — npeobpa3oBaHme nccnegyemMoro aHanoroBoro Cur-
Hana B UM poByo hopmy.

ALK cocTouT n3 BxogHOro MyJsibTunnekcopa, NofHoro MHCTPYMEHTanbHOro ycunm-
Tens, nporpammupyemoro yeunutens, AU ¢ YBX. Pexum pabotel ALK (og4HONONOCHBIN
nnu gndepeHumaneHbIn) 3agaétca nporpaMmHo. C NOMOLLIBIO NPOrpaMMmnpyemMoro ycu-
NNTENS MOXXHO NPOrpamMMHO 3agaTb BxogHou ananasoH ALM. Mpwu 3agaHum ansa paboThbi
OLAHOBPEMEHHO HECKOSNbKNX KaHanoB (rpynrbl KaHanoB) — KOAMMULMEHT YCUNEHUS B KaX-
AOM KaHane MoXeT ObiTb 3a4aH pa3aenibHO Ha Kaxabl KaHan.

NcTouHmk TakToBom YacTtoTbl AL MOXeT ObiTb BHELLHUIA WU BHYTPEHHUA. BHeLw-
HWUN UCTOYHUK - TTJI-COBMECTUMBIN CUrHan, UMnysibCcHasi NocrneaoBaTenbHOCTbL OTpuULa-
TEeNbHOW NONAPHOCTU; ANUTENBHOCTL UMMYNbCOB He MeHee 100 Hc (4actoTa oT 1 go 500
kl'y), nogaBaeMbl HAa COOTBETCTBYIOLLNIN KOHTAKT pasdbema XP2 .
BHYTpPEHHMIN NICTOYHKK - BbIXOS, cHeTYMKa-Tanmepa. Boibop pexnma paboTbl nnaTthbl - OT
BHYTPEHHEro W1 BHELIHEro MCTOYHUKA TaKTOBOW YacTOThbl, 3aaeTcs NporpaMmHo.
lMporpammmnpyembin gennuTesib YacToThl MCNONb3yeTCAa ANs 3a4aHNA TaKTOBOW 4YacToTbl
CYEéTUMKa-Tanmepa. Ha ero Bxoq noga€rcs YyacTtoTa KBapLueBoro reHepaTtopa. Koadpdpuum-
€HT AeNEeHns YacTOTbl BHELUHErO UM BHYTPEHHEro UCTOYHMKA 3adaeTcs nporpammMumpye-
MbIM genurtenem 4yacTtoTbl. Hanuumne nporpammupyemMoro aenurens 4acToTbl No3BonseT
3ajaBaTb «CeTKy» 4YacToT 3anycka ALTI.

5.5.4 LUudposon nopt BBOAA/BLIBOAA

LindppoBon nopT BBOAA/BbIBOAA COAEPXUT 16 NuHMI - 8 Ha BBOA (NnopT PB) 1 8 Ha
BbiBOA (nopT PA). Jlnhnn BBOAA 1 BbIBOAA HE3aBMCUMbI. BBOA MOXeT cTpobmpoBaTbecs
curdanom STR_DIO ¢ cooTBeTCTBYIOLErO KOHTaKTa pasbéma XP1. CtpobuposaHume ocy-
LLIECTBIISIETCA YPOBHEM JIOrMYeckoro Hyns. Kpome pexmnma nporpammMmHOro BBoga/sbisoga
BO3MOX€EH BBOJ, 4-X BUTOB AaHHbIX CUHXPOHHO € AaHHbIMK AL, BT0 MOXeT ncnonb3o-
BaTbCs B 3agayax, rae HeobxoanmMo oMKCUMpOBaTb COCTOSIHME LMAPOBBLIX IMHUI Naparn-
NenbHO C OLMMPOBKOM aHANoroBbIX BXOOO0B. Takke B 3a4ayax CUHXpOHM3aumm cobupae-
MbIX AaHHbIX, TP 06 bEeOUHEHMM HECKOSTbKNX YCTPOWUCTB B €4UHYIO CUCTEMY.

5.5.4.1 Kaprta 6utos gna JIA-2USB:

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 DO | PB7 | PB6 | PB5 | PB4

But Nma OnucaHue

D<0...D3> PB<4...7> 4 cTapwwmx 6uta undpoBoro nNopTa BBoAa (YMTarTCH
CUHXPOHHO € gaHHbiMn ALM)

D<4...15> D<0...D11> OnTbl gaHHbIX AL

5.5.5 WHTepdencel ynpaBneHusa v BBoga BbiBoga
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Onuncanwune npmnbopa n NpUHUMNOB €ro padboThbl

BHyTpeHHMIN MHTEepdenc ynpaBneHns n KoHpurypaumm npeacraBndet cobon Ha-
Oop perncTpoB n ynpasBngaloLLEro KOHTponnepn, Heob6xoaMMbl ANg NPOrpaMMHOro 3aga-
HWUs1 BCex NnapaMeTpoB paboTbl NpeobpasoBaTens, TakmMx, HaNpMMmep, Kak:

e pexum pabotbl ALIK;

e Y)CIO OnpalLMBaeMbIX KaHamNoB;

e pexum paboTbl uMdpoBOro nopTa BBOAA/BbIBOAA U APyrne napameTpbl;

Nutepdenc USB Bepcum 2.0 ocyuiecTBnseT ynpasneHme o6MeHOM JaHHBbIMN MEX-
ay npnbopom n NMNIBM.

YCTPOMCTBOM MOXHO YNpaBnAaTb NpU NOMOLLK f0BOro s3blka NporpaMmMmMpoBaHus,
KOTOPbIN UMEET BO3MOXHOCTb paboTaTb ¢ nopTamu BBoga/BbiBoga NOBM. Hanpumep:

Basic, Visual Basic, C, C++ n gpyrue.
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XP2

Pa3bém
ALK

Onucanune npmnbopa n NPMHUUNOB ero padoTbl

KaHanos

MynbeTunnekcop
32 ogHONOMIOCHBbIX/
16 oudp dpepeHynanbHbIX

MonHbIN
WHCTPYMEHTanbHbIN
ycunutens

Mporpammunpyemsbl in
ycunurtensb
(x1,2,4,10,20,40,100,200)

ALM c YBX

12 paspsapos

A 4

BHYTpeHHﬂﬂ WMMHaA AaHHbIX W ynpaBJieHUsd

Pa3bém
undcg posoro
nopta

JLIT 4N

LUundposon nopt
BblBOAA

ir 30

10

FIFO HomepoB
KaHanos u
KO3 . ycuneHums

LUudpposBon nopt
BBOAA

Tanmep 82C54

BHyTpeHHU®
NMHTepdewnc
ynpaBneHusa un
KOHM Uurypauymm

BTopu4yHbI
MCTOYHUK
nmrtaHuns

KBapueBbl i
reHepartop
24 MTy

- o
I

v

| Pa3sbém mHtepdpenca USB I

dyHKUuMoHanbHaa cxema J1A-2USB

Puc.5. 2
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. MoparotoBka reHepaTopa K paboTe.

6. NMNOAOIrOTOBKA NPUBOPA K PABOTE

6.1.

3KCI1]1yTaL|MOHHbIe orpaHnyeHus

6.1.1.

6.1.3.

6.1.5.

6.1.6.

6.1.7.

Mpn 6onblimx KonebaHusix TemnepaTyp B CKNaackux u paboymx nome-
LLeHnax, nosiydyeHHble co cknaga yctponctea JIA-2USB Heobxogumo

BblAep>XaTb HE MEHEE ABYX YAaCOB B HOPMaAllbHbIX YCITOBUAX B YNaKOBKE.

. [locne xpaHeHUs B yCNoBUSX NOBbLILLEHHOW BIIAXXKHOCTN YCTPOUCTBA

JIA-2USB Heob6xoaumo Bbigep)KaTb B HOpMaribHbIX YCIOBUSIX B TEYEeHne
6 u.
Mpn pacnakoBbiBaHuK yctponcTtea JIA-2USB npoBepuTb €€ KOMMIEKT-

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

. MNoBTopHyto ynakoBky yctpouncTtea JIA-2USB npoussoantb B criydae oT-

KntodeHns e€ ot NOBM gns nepeBo3kn mnn xpaHeHus. Nepen ynakos-
kon ycTtponctea JIA-2USB npoBepuTb €ro KOMMMAEKTHOCTb B COOTBETCT-
Bun c n. n. 5.3 Ha cTp. 11.

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

Mocne BkntoveHna nutaHua NOBM ¢ nogkntodeHHbIM ycTponcTeom J1A-
2USB npoBOoAuTb TOYHbIE U3MEPEHUS HE paHblUe BPEMEHU YCTaHOBIe-
HUA paboyero pexunma npudopa, TO eCTb He paHblUue YeM 4Yepe3 5 MUH.
nocne BKMOYeHUs npmnbopa.

He cnepgyet nogknto4vatbh K 25-My KOHTakTy pasbéma XP1 ycTponcTea,

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

. ,D,J'IFI npenortBpalleHna BbiXxoga N3 CTpoA npm6opa Ha BXOOHbl€ pa3beMbl

HeoOxoAnMMO nogaBaTb CUrHanbl C napamMmeTpamMmu, yka3aHHbIMU B Tabnu-

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

Ta6bnuua 6. 1
MapameTpbl cMrHanoB, nogaBaeMbIX Ha pa3beMbl ycTpoucTBa JIA-2USB
Pasbem OnucaHue BXOAHOro curHana
XP1 TTJ1-coBMECTUMbIN CUTHAN COOTBETCTBYHOLLEN NONSAPHOCTN.
XP2 MakcnmanbHas amnnuTyga BXOLHOrO CUrHana, nogaBaeMblX Ha aHano-
roeble Bxogbl (AIN<0...31>) He 6onee 0+12 B

6.2. PacnakoBbiBaHWe U NOBTOPHOE yrnakoBbiBaHue

6.2.1. MNpwu pacnakoBbiBaHun ycTtpouncTea JIA-2USB npoBepuTb ero KOMMmekKT-
HOCTb B COOTBETCTBMM C N. 5.3 Ha cTp. 11.
6.2.2. PacnakoBbiBaHue yctponctea JIA-2USB npoBoantb cnegyrowmum obpa-
30M:
1) OTKpbITb YNaKOBOYHYI KOPOOKY;
2) BblHyTb 13 KOpoOKkM nNprMbop, KOMMNMEKT NporpamMHOro obecrneyeHms U1 OTBETHbIE
4YacTN BHELUHUX Pa3beMOB, 3aTEM BblHYTb IKCMMYTALMOHHYIO JOKYMEHTaLMIO;
3) lNpon3BeCTn BHELLUHMUI OCMOTP Npubopa Ha OTCYTCTBUE NOBPEXAEHNN;
4) lMpoBepunTb MapKMpPOBKY, NrombnpoBaHne npubopa B cooTBeTCcTBMM C M. 11 Ha CTp.
44.
5) lNMoBTOpHYIO ynakoBKy npmbopa npom3BoanTb B 06paTHOM nopsgke B COOTBETCTBUM
Cc n. 6.2.2 B cnyvyae geMoHTaxa nsa ero nepeBo3ku Unn xpaHeHus. [epen ynakos-

Kon npubopa npoBepuUTb €ro KOMMMEKTHOCTb B COOTBETCTBMM C N. 5.3 Ha cTp. 11.

6.3. lopsaok yctaHOBKMU

YctaHoBKa npmbopa Aenntcsa Ha ABe YacTu:
1) YcTaHoBKa annapaTtHblx cpeacTts (yctaHoBka npubopa JIA-2USB);

2) YcTaHOBKa NporpamMMHoro obecneveHums.
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. MoparotoBka reHepaTopa K paboTe.

6.3.1.YcTtaHoBKa npubopa J1IA-2USB

[anee npuBOAMTCA OCHOBHas MHCTPYKLMSA MO yCTaHOBKe Npubopa, ogHaKo Kpome
Heé BaM TakXke crneayeT pykOBOACTBOBaTbCS PYKOBOACTBOM MOMb30BaTENS UMK TEXHUYE-

CKMMW coBeTaMu AnA Ballero KoMnboTepa (B KOMMNMEKT NOCTaBKN HE BXOAUT)
1) YcTtaHoBuUTb Npnbop Ha MecTo, rae OoH ByaeT aKCnnyaTMpoBaTbCs;

2) K pasbemy XP3 nogkntouunte kabenb USB Tun A-B. BTopown koHew kabens

nogknounte K lNK.

3) K pasbémam XP1 nnn XP2 npubopa npucoeanHnTe OTBETHbIE YacTu pa3be-
moB DHS-26M n DHS-44M c kabenamun, coegnHaowmmm nnaTy ¢ nepudepumHbIMn yCT-
pOMCTBaMMN — UCTOYHMKaMU aHanoroBbIX Unv UM poBbIX curHanos. lNpeaBapuTenbHO He-
06x04MMO K OTBETHbIM YacTsiMm padbemoB DHS-26M 1 DHS-44M npunasTbe MHOrOXuIb-
HbI Kabenb unu gpyrov NPOBOAHUK, COEQNHSAIOLNA OTBETHYIO YacTb paszbema DHS-26M

n DHS-44M ¢ UCTOYHMKaMKU aHanoroBbIX UM LMGPOBbLIX cUrHanos (cM. n. 7.1 Ha cTp. 23);
4) YcTtaHoBuTb (Npu HeobxoammocTn) nporpammMmHoe obecneyeHme npmbopa.

5) Mpnbop JTA-2USB ycTaHOBMNEH U roToB K paboTe.

6.3.2.YcTaHOBKa nporpaMmmMHoro obecneyeHus

> BaxHoe 3ameyaHue!
PekomeHOyemcsi umemb KOMUK rpo2pamMMbl yCmaHO8KU.

MporpammHoe obecneveHne n JOKyMeHTaLms K HEMY COAEPXKUTCA Ha BXOAALLMNX B
cocTaB npubopa aucketax unm gaucke CD ROM (cm. n. 5.3 Ha cTp. 11).

NHdopmaums 06 yctaHoBKe nporpammMHOro obecneveHusi, onucaHMe nopsigka pa-
60Tbl C HAM, CBEAEHUSA O HA3HAYEHMUM N PACNOSNOXEHUN OPraHOB YNpaBneHNa COAEPXKUTCA

Ha 3TUX K& HOCUTENAX. MH(bOpMaLI,I/Iﬂ no nporpaMmmMmmpoBaHunio nnaTbl HAXOAUTCA TaM XKe.
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Mopsigok paboThbl

7. NMOPAOOK PABOTbI

7.1. Pa3smeweHue opraHoB ynpaBfieHUsi, HACTPOWKUN U NOAKNIoYe-
HUA npuobopa

7.1.1 PacnonoxeHue pasbemoB (XP1 — XP3) nokasaHo Ha pucyHkax (Puc 4.1 n

4.2)
7.1.2 HasHauyeHue pasbemoB ycTponcta JIA-2USB ykasaHo B Tabnuue (Tabnuua
7.1).
Ta6bnuua 7. 1
Pasbem Tun HasHauyeHue
XP1 DHR-26 LindppoBon nopT BBOAA/BbIBOAA
XP2 DHR-44 AHarnorosbIN BXoA
XP3 USB MpegHasHayeH ona obMeHa gaHHbIMU Mexay
M3BM n yctponcteom JIA-2USB, a Takke nuta-
HWUs1 YCTPONCTBA

7.1.3 HasHayeHue KOHTaKTOB padbema umdpoBoro nopta seoga/soiBoga XP1

(Puc. 7.1) npueeaeHo B Tabnuue (Tabnuua 7. 2).

Pa3zbem XP1 (Bug cnepeam)

( O \
— 9
O -
oo |[1oBOwO] | ousr oo
PB1 20 200 EXT_ST B
12073 12 - PA2
PB2 30 21 Reserve
130 5,0 13— PA3
PB3 40 22 Reserve
PB4 o4 9230 Reserve 14 — PA4
150 15— PA5
PB5 O 240 STB_DIO
160 55 16 — PA6
PBE 11 79470 1B 17 — PA7
PB7 O 155 2% SET_ 0.1 18 -DGND
DGND —90/.. }
Q7
Puc. 71
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Mopsigok paboThbl

Tab6nuua 7. 2

Ha3sHayeHue KOHTAKTOB pa3bema uudgpoBoro noprta BBoga/Bbisoga XP1

Homep KoHTaKTa O603HayeHue Ha3Ha4yeHue
<1...8> PB<0...7> lMopT BBOAA, UMGPOBLIE BXOAbI
9 DGND Lindpposaga semng
<10...17> PA<0...7> lMopT BbIBOAA, UN(POBLIE BbIXO4bI
18 DGND Lindpposaga semnga
19 BUSY 1) Wmnynbc koHua npeobpasoBaHms AL
(BUSY);

OnnteneHocTb 60-100 He, oTpuuaTenbHasa no-
NSApHOCTb. BuipabaTbiBaeTCsi NO OKOHYaHWIO
Kaxkgoro umukna npeobpasosanuna AL

20 EXT ST BHewHun ctapt AL (BHeLWwHAA TakTOBasA
yacTtoTa)

<21...23> Reserve Pe3epBHble BbIBOAbI

24 STB_DIO cTpobupyowmin nMnynbLC BBOAA, YPOBHEM J10-
MMYeCKOoro Hyng 3anucbiBaeT 6anT LMGPOBbLIX
AaHHbIX BO BXOAHOW peructp nopta PB. Takum
obpasom, cHavana gormkHbl ObITb NOAAHbI HA
nopT BBOAA AaHHble, a Ha STB_DIO ypoBeHb
nornyeckon eamHuubl. lNocne nogayum Ha
STB_DIO Hu3koro ypoBHS NopT BBOAA
CTaHOBUTCS HEYYBCTBUTENBHbLIM K U3MEHEHUAM
Ha CBOMX BXO4AX M KOMaHAOW YTEHUSA MOXHO
CUnTaTh C HEro AaHHble'.

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

26 SET 0 1 HavanbHas ycTaHOBKa nopTa BbIBOAA

! lpu Hanu4uu noauveckol eduHUUbl Ha exole STB_DIO u3 nopma PB e [N13BM 6ydym npoyumaHsbi
OaHHble, uMeroujuecss Ha HeM 8 MoMeHm camoz20 ymeHus. Ecnu STB_DIO noa. 0, mo OaHHble 3awWérnkuea-

HOMCs 8 OPMY, U UX MOXHO cHUmams no3oHee.
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Mopsigok paboThbl

» [llpumeyaHue
1) [ns cueHanos, noGasaembix Ha KOHMakmsl padbema XP1 yughposozo nopma e8o-

2)

3)

0a/sbigsoda Heobxod0umo ucrosib3og8ams yugposyro 3emro DGND.

26-o0 KoHmakm Ha pa3beme SET 0 1 npedHa3Ha4vyeH 01 ebibopa HavyarbHoU
(npu nodknroyeHuu rnpubopa Yyepes kaberb USB k N3BM) ycmaHoseku nopma 8bi-
go0a (koHmakmbl <10...17> pasvema XP1. icrnonb3o8aHue Ha4yarnbHOU ycmaHo8-
KU cmaHo8umcsi akmyaribHbIM fpuU UCMOIb308aHUU cu2Hasioe rnopma ebigoda 0ris
yrpaenieHus pasfuyHbIMU 8HEWHUMU CUIbHOMOYHbLIMU ycmpoulcmeamu (pene,
mupucmopbl U m.r.), koeda rnpu 8KIKYEeHUU numaHusi eceli cucmembl Heobxoduma
ycmaHo8Ka amux ycmpoulcme 8 cmpo20 ornpedesieHHOe COCMOSIHUE (3aMKHY-
mo/pa3oMKHYMO, 8KITHOYEH/8bIKITHOYEH U M.11.).

Ecnu Heobxodumo, ymobbl 8 HaYarbHbIU MOMEHM 8ce pa3psidbl rnopma ebieoda
ycmaHassnueasnuch 8 COCMOosiHUE slo2udeckol «1», mo HY)XHO Ha OM8emHOM pa3b-
eme XP1 coeduHumb 26 u 25 KoHmakmeiI.

Ecnu Heobxooumo, Ymobbi 8 Ha4YaribHbIU MOMEHM 8ce pa3psiObl nopma ebleoda
ycmaHaenuearnuck 8 COCMOosIHUE flo2u4eckoz2o «0», Mo HY>XHO Ha OM8eMHOM
pasbeme XP1 coeduHumb 26 u 9 (unu 18) KOHmMakmeil.

KoHmakmbi <21...23> Heobxodumo ocmasumb 8 c80600HOM cocmosiHuuU. B npo-
MUBHOM Ccrly4ae 803MOXHO HapyweHue pabomel ycmpoticmea.

7.1.4 HasHa4yeHue KOHTaKTOB padbema umdpoBoro nopta seoga/BbiBoga XP2
(Pwnc. 7.2) npusegeHo B Tabnuue (Tabnuua 7. 3).

Paszbem XP2 (Bug cnepenm)

/%

16 16 -AIN16
AINO [I1 O 19 831 ollagnp 17 -AIN17
AIN1 (|2 O 18 O32 O ||AIN19 18 -AIN18
AIN2 |13 O 19 o 33 O || AIN3 19 —AIN20
AIN4 |14 O 4 o 34 0 [|AGND 20 —~AIN21
AIN5S (IS O 21 o35 O || AIN23 21 —AIN22
AIN6 (16 O 99 o) 36 O || AIN7 22 —-AIN24
AIN8 |I7 O3 o) 37 O || AGND 23 —AIN25
AIN9 (|8 O 240 38 O || AIN27 24 —AIN26
AINI0 |9 O 55 o 39 O ||AIN11 25 — AIN28
AINI2 |[100 ¢ o 40 O || AGND 26 — AIN29
AIN13 ||[110 270 41 O || AIN31 27 — AIN30
AIN14 |[120 ¢ o 42 O ||AIN15 28 — AGND
AGND (130 59 o 43 O ||AGND 29 — AGND
OUT_A |[140 3 544 O || AGND 30 - AGND
OUT B ||150
-
\ O /
Puc.7.2
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Tabnuua 7. 3

HasHa4yeHue KOHTaKTOB pa3bema aHanorosoro sxoga XP2

Homep koHTakta | OG03Ha4YeHue HasHauyeHue
1...12 AIN<O...31> 1) AHarnorosble BxoAbl kKaHanos 1+32 ans CuH-
16...27 dasHoro pexunma.
32, 33, 35, 36 2) B auddepeHumansHom pexume AIN 0+15 —
38, 39, 41, 42 nHBepTUpytowme Bxoapl, AIN 16+31 — HenH-
BEPTUPYIOLLME BXOAbI.
» [lpumep Ons kaHana 6:
BX0o[g «-» — KOHTaKT 5 (AINS);
Bxopg «+» - KOHTaKT 20 (AIN21).
13, 28, 29, 30,31, AGND AHanoroBsas 3emns

34, 37, 40, 43, 44

14

OUT A

Bbixog LIAI kaHan A

15

OUT B

Beixog LA kaHan B

» [llpumevaHus

1) [nsa cueHanos AINO...AIN31 Heob6x00uUMO UCrnob308ame aHar0208yH 3eMIIH

AGND.

7.2 CBepaeHuA o nopsake NOAroTOBKU K NPoBeAeHUI0 U3MepPeHUH

7.2.1 Mpocdcpunakrmka nomex

7.21.1B cny4yae, ecClim ncnonb3yruTCA HE BCE aHalrioroBble KaHarsbl niaTtbl, HEUC-

nonb3yemble KaHarbl He06X0ANUMO 3a3eMnUTb (COeAMHUTL C aHaNoroBow 3emMren

AGND). 310 ycTpaHuT HaBoAKy MOMEX CO CTOPOHbI CBOBOAHbLIX KaHAOB.
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Ecnu nx octaBnTb He3a3eMreHHbIMU, TO U3-3a 60MbLIOro0 BXOAHOIO CONPOTUBIE-
HUS1 MIHCTPYMEHTAaNbHOrO YCUNUTENS U NPOHUKaHWUS CUrHana yepes MynbTUNIekcop
Ha Bxoge AL 6yaeT 4ONONHUTENbHBIN LWYM, OAlOWMIA YXyOLWeHUne OTHOLIEHUS
C/W n, kak cnegcteune, NpMBOAALLNA K YMEHbBLUEHUIO Yncna apeKTUBHbIX pa3psi-
AOB ANS CUrHanoB B UCMNOMb3yeMbIX KaHanax. 3Tn NoMexu 3aBUCAT OT KOHKPETHbIX
YCIOBUIN NpUMeEHeHNs npmubopa, 1 OHU He Bcerga 6yayT BeNukX rno BenuumHe. Tem
He MeHee, Nny4lle Bceraa cnegosaTb NnpeanaraeMomy Bbllle npasuny, YTobbl n3-
MepATb TOSbKO MOMe3Hble CUrHarbl UCMOMb3yeMbIX KaHaroB.

» Cosem
CueHarbHble JTUHUU HEeUCrob3yeMbIX KaHano8 xemaamesibHO npucoeOuUHSIMb K
3emrie 86nu3u paznéma XP2.

7.2.1.2 XXenaTternbHo, 4TOOLI BCe YCTPOMUCTBA C CETEBLIM NMUTAHMEM UCMONb30Banm
O4HY U Ty Xe dasy (Mnn dasbl Npyn TPExdasHOM NUTaHUK) NUTAKOLEro Hanpshxe-
HKMA. OTO obecneynT OANHAKOBbLIM NOTEHLUMAN y 3eMNSHOro NPoBoAa YCTPOWCTB,
YTO YCTPaHUT 3P EKT ypaBHOBELLEHWS 3apaa0B Npy NpUcoeanHeHnn kabenen
YCTPOWNCTB ApYr K apyry. AToT achdeKkT onaceH KpaTKOBPEMEHHbLIM MPOTEKAHNEM
OonbLUMX TOKOB Aaxe npu ob6ecToveHHOW annapaTtype u3-3a Manoro conpoTmBre-
HUSA 3eMMAHON LUMHBI, @ Takke CeTEBbIX (PUNbTPOB, KOTOPbIE YAacTo YCTaHaBNMBAKOT
A0 BKNtoyaTens nutaHms. NMonHocTbio n3bexaTb ero paspyLumMTenbHOro BANAHUSA
MO>XHO, N1LWb cneays chopmynMpoBaHHOMY BbILLE NpaBuiy, T.e. NOAKNYag an-
napaTypy K 0gHOM 1 Ton Xe dase (hasamM) MCTOYHMKa OBLLLEro NuTaroLWero Hanps-
XeHns.

» Cosem
lMonpocmy 2080ps, eKkroYalime ece UCrofb3yemble 8 0OHOU cucmeme ycmpotcm-

ga: [19BM, ezeHepamopsbl, uamepumernbHbie npubopsb! u m.0. — 8 0OUH U Mom e
cemeegol «MpPOUHUK» C 0bWUM KOHMYypPOM 3a3eMsieHuUsi, U moada He rpudemcs uc-
Mbimbi8amb pa3oyaposaHue om omkasa cucmeMbl NpuU «HENOHAMHbIX» 06cmosi-

meJibcmeax.

7.2.2 PekomMmeHaauuu nNo nogKnO4YeHMIo CUrHanos

7.2.2.1 Ecnu ans namepeHuin aHanoroebiX CUrHanoB BbidbpaH anddepeHum-
anbHbIN PEXNM, TO ONpeaensaeTCca pasHOCTb HAaNPSKEHUA MexXay ABYMsI BXO4aMun
COOTBETCTBYHOLLEro KaHana. B 6onblumMHCTBE CryyaeB, Korga HeT Heo6xoaMmMocCTh B

anddepeHLmanbHOM BKNIOYEHUW, HEOBXOAUMO 3a3eMMSATb UHBEPTUPYIOLLMIA BXOA,
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NpY 3TOM OYEHb BaXXHO COEANHATL MMEHHO MHBEPTUPYIOLMIA BXO KaHana Hemno-
CpencTBEHHO C 3eMnen B6mM3n NCTOYHUKA CUrHana, B NPOTUBHOM CIlyvyae Hens-
GEeXXHO NPUCYTCTBME BbICOKOTO YPOBHS WyMa (6onee nogpobHas nHdopmaums o
cnocobax NogkroYeHns npuBeaeHa HuXe).

7.2.2.2 Mpun ncnonb3oBaHun anddepeHumanbHbIX KaHanoB npudopa, Kax-
Abl LCTOYHUK CUrHana NoaKM4aeTcs K COOTBETCTBYHOLEMY KaHany npubopa npo-
BOAaMU (He cumTas obLiero NpoBoAa, Posib KOTOPOro MOXET BbINOMHATL LUMHA 3a-
3eMneHus). HenHsepTupyowmn Bxog npnbopa Noakno4aeTcs K BbIXOLHOM KinemMme
MCTOYHUKA CUrHana, a MHBePTUPYIOLWNI BXO4 npubopa coegmHseTca ¢ Apyron
KNEeMMOM UCTOYHMKA curHana, MMetoLLen NpoTUBOMONOXHbIN 3HaK (dasy) BbIXOAHO-
ro HanpskeHns (MCTOMHUK andpdpepeHumanbHbin), MMbo 3a3eMnaeTca HenocpeacT-
BEHHO Ha KOpryce MCTOYHUKA CUrHana, ecnu TakoBOW KrieMMbl HET (O4HOMOMIC-
HbI UICTOYHUK curHana). MNMpu Takom BKIHOYEHUM CyLLECTBYET OrpaHMyYeHne Ha Mak-
CUMarnbHO AONYCTUMOE HanpshKeHne, NPUKaabiBaeMoe K UHBEPTUPYIOLLEMY «-» U
HenHBepTUpytowemMy «+» (CM. n. 7.1 Ha cTp. 23) Bxogam npnbopa OTHOCUTENBHO
aHanorosou 3emnn AGND.

OTO HanpsXeHne HasblBaeTCa MakCUMarnbHbIM BXOAHBIM CUH(A3HBIM HanpsiKeHu-
eM (T. €. BO3HMKaOLLEM OAHOBPEMEHHO Ha MHBEPTUPYIOLLEM N HEUHBEPTUPYIOLLIEM
BXO4ax - «CcMHGa3Ho»). Ecnv no uenn 3azemnennsa npoTekatoT BonbLlune TOKU, TO
OHM MOTYT HaBeCTWN Ha TOYKe 3a3eMreHNs NnaTbl HanpsXXeHue, NpeBblarLee
npegenbHo gonyctnmoe Ansa nnatbl (cM. n. 4.2.3 Ha cTp. 8).

Ecnu yyecTtb, 4TO Ha BXxOoAbl NogaéTca anddepeHumanbHOe BXOAHOE HanpsXKeHne
(n3mepsieMblnt curHan), To orpaHnYeHne Ha cnHdasHyo HaBoaky byaeT bonee

CTPOrMM corfiacHo cnegyrowen dpopmyne:

|UCI/IH(T)MAKC| = |UBXMAKC| - ‘Ugncprp‘ =12B - ‘Ugmbrp‘
7.2.2.3 [ns 0gHOMONKCHBIX UCTOYHMKOB BMECTO CUH(PA3HOIO HanpsiKeHUs

BO3HMKaeT NPOCTO NOMeXa, CKIaAblBaloLLasCa C BXOOHbIM U3MepseMblM CUTHAromMm,
4acTo NPUBOASALLASA K CUITbHOMY 3aLUyMIEHNIO N HEBO3MOXHOCTU Kakux-rimbo ms-
MepeHuin. B Takom criydae nepexogsT K MeTody BKIHOYEHUS OQHOMNOSTHOCHBIX UCTOY-
HWKOB B AnddepeHumansHOM pexnme nnatbl (cM. ganee). Ecnun yicno ncnone-
3yeMblIx KaHanoB npubopa MeHee BOCbMMU, TO XeraTernbHO NCNoNb3oBaTb BCceraa
andepeHUmnansHOe BKITOYEHNE.

7.2.2.4 Bknwo4veHne 0gHOMOMCHbLIX MCTOMHUKOB NpW Yncrne kaHanos 6onee 8
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OQHOMONIOCHBIN PEeXUM NnaThbl NO3BOMAET UCMNOMb30BaTh MakCUMarbHOE YMUCHo
BXOAHbIX aHanoroBbIix kaHasnos - 32. Ecnv Bbl ucnonesyete He Bce KaHarnbl, TO HE-
ncnonb3yemble He0H6XOAMMO 3a3eMNUTb - NPUCOEAMHUTL X BXOAbl K aHanoroBom
3emne nnatbl AGND. 3TOT pexxum gomKeH NPMMEHSTbCA NPU UCMoNb3oBaHUK 60-
nee 8 kaHanoB, AnNs He yaaneHHbix (He 6onee 1,5 M) UCTOYHMKOB curHanos. lMpwu
3TOM CXEMa COEOQUHEHMUSI C UICTOMHUKOM A0STKHA ObITb TAKOW, Kak NoKa3aHo Ha pu-

cyHke (Puc. 7.3.).

P <1,5m |

I~ >
_$ NcTouHmKk curHana 1 AINO
_$ NcTouHuk curHana 2 i AINT

. :  JA-2USB

—e/IcTouHMK curHana 32| AIN31

- 3eMs ® [AGND

—t KopnycHas L KopnycHas
= 3ewmns — 3emns
Puc. 7.3

To ecTb, 3eMnsHON NPOBOA UCTOYHMKA curHana coegunHsietcs ¢ semnen AGND
npmnbopa, HO He COeAMHSAETCS C KOPMYCOM UCTOYHMKA CUrHana. Takoe coeguHeHue
MaKCMMarnbHO BblpaBHMBAET NOTEHLMan NpoBoga 3eMMM UCTOYHMKA curHana m
npnbopa gaxe Npy yganeHHOM UCTOYHUKE.

7.2.2.5 [OudepeHumnanbHbIn pexnm
Mcnonb3oBaHue gnddepeHumnansHOro pexmnma npmMBoanT K YMEHbLLEHUIO YMucrna

BXO40B A0 16. 3TOT pexmm Heobxoaum npu yaaneHHbIX NCTOYHMKaX curHanos (6o-
nee 1,5 m). B aTom pexume cuHasHas nomexa, HaBoguMas B ASIMHHbLIX NpoBoAax
COeINHEHVS, KOMNEHCUMPYETCH B NOSTHOM MHCTPYMEHTAalbHOM ycunuTerne 4o Benu-
YMHbI, HE BNusaOLWEN Ha pe3ynbTaT namepenus (-80 b n meHee). MNpun aTom cxema
coeanHeHus npubopa ¢ UICTOMHUKOM CuUrHana AosrmkHa 6bITb TaKoW, Kak Noka3aHo Ha

pucyHke (Puc. 7. 4).
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Bonee 1,5 m N

I~ gl

NcTouHKMK AINO  uHBepTMpYOLLMIA
curHana 1 AIN16 HeuHBEpTUPYHOLLWIA
. : NA-2USB
VICTOYHUK ’ AIN15 unHBepTUpYyOLWMIA
+ cuUrHana 16 AIN31 HeunHBepTUpYOLLMIA
FAGND
1 KopnycHas ; KopnycHas
— 3emnA “— 3emnd
Puc.7.4

O6paTtuTe BHMMaHWE Ha TO, YTO 3eMIM UCTOYHMKA CUrHana u npubopa He coegu-
HAOTCA. [1py Takon cxeme UCTOYHUK CUrHana AosmkeH meTb anddepeHumanbHbIN
BbIXOA.

7.2.2.6 [OundpdepeHunanbHbIi pexnm ans ogHOMOMOCHbLIX NCTOYHUKOB
OundbdepeHumanbHbI PEXUM MOXHO MCNOMb30BaTb U ANA 0BbIYHbLIX O4HOMOMC-

HbIX MICTOYHMKOB CUrHana, yaaneHHbix oT npubopa 6onee yem Ha 1,5 M. cTouHmK
CUrHana umeeT NpsiMyto CBsi3b 06LLEero npoBoaa 1 Knemmbl 3azemnenuns. Mpu aTom

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

>1,5m N
- 1
OAHOHOHDCHb'MQ AINO  wuHBepTUpyOLWLMIA
g':::;;:ﬁ AIN16 HenHBepTUPYHOLLUNA
s . JIA-2USB
0 g : |
HOMOJOCHbI
A NCTOYHUK AIN15  wnHBepTUpYLOLLMI
cvrHana 16 AIN31 HewnHBepTUPYLOLLMIA
AGND
__|__ KopnycHas ; KopnycHas
= 3emnd — 3emn4
Puc.7.5

B 6onblunHCTBE CcriydyaeB MOXET NoTpeboBaTbCs 3KpaHMPOBKA CUrHArNbHbLIX NPOBO-
[OB C NOAKIMIOYEHMEM 3KpaHa K 3eMrie Ha Npubope 1M Ha UCTOYHUKE curHarna, Kak
ykasaHo Hmke. OBpaTnTe BHUMaHMe Ha TO, YTO MHBEPTMPYIOLLME BXxoabl npubopa

npucoeanmHeHbI K 3emMrie UCTOYHMKa CUrHasna Ha HEM Ke. |_|pVI 3TOM 3eMJIN rlpm6opa

30



Mopsiaok paboThl

N UCTOYHMKA HE COEaMHSAIOTCA, @ COBCTBEHHO caM CUrHas nogaeTcs Ha HENHBEPTU-

pytowme Bxoabl npmubopa.

7.2.2.7 OAHONOMNKOCHbBIA UCTOYHUK, HE CBA3AHHbLIN C 3EeMNEN
B cnyyae npumeHeHus ogHONONCHOIO UCTOYHUKA 6e3 BbiBOAA 3a3eMMEHNSA NN B

cnyyae, Korga UCTOYHUK CUrHana rasibBaHU4YeCcKn pasBsasaH C KnemMMmon 3asemrie-
HWA, 4118 NOBbILWEHNA NOMEXOYCTOMYMBOCTU UCNONb3ynUTe anddepeHumnansHbIn
pexum paboTbl Bxoaa npubopa. Cxema coegmHeHNsa JomkHa ObiTb Takon, Kak no-

ka3aHo Ha pucyHke (Puc. 7. 6).

>1,5m N
= g
OaHOMOoMNCHbLIN -
UCTOYHUK @ ® AINO  wuHBepTUpylOLLMIA
curHana 1 AIN16 HenHBepTUPYOLLMI

JIA-2USB
AIN15 unHBepTUpyHOLNIA

OOHOMNONOCHbIN

‘_
= )

NCTOYHUK AIN31 HeuHBepTUMPYHOLLNIA
curHana 16 |
R16 [J R1 AGND
E KopnycHasi
R1 — R16 1kOm nnu nepemblyka - 3eMnd
Puc.7.6

B 0co6bix cnyyasix MoxxeT noTpeboBaTbCsl SKPAaHUMPOBKA CUIHamNbHbIX MPOBOAOB C
NOOKIMOYEHMEM 3KpaHa K 3eMrie Ha npubope. Peanctopbl B 3ToM criydyae Heobxo-
AVMbI, YTOObI UCKIMIOYMTL HaTekaHne 3apsiaa Ha Bxodax npubopa v BbIBO4 BXOO0B
3a npegenbl AoMYCTUMbIX CUHA3HbIX HanpsikeHun. OnbITHLIM NYTEM onpeaenvTe,
YTO Ny4Lle: pe3nCTopbl UM NEPEMBIYKN.

> lNpumeyaHue.

Cnedyem obpamumb eHUMaHuUe — uHeepmupyrouwjue 8xoobl rnpubopa rnpucoeou-
Hsiromcs K obwemy rnpoeody UucmoyYHUKa cuaHana ebnusu npubopa - Ha pasbEme.
Cawm Xe cueHasn nodaemcsi Ha He UHeepmupyroujue exoosb! rnpubopa.

MogBoas uTor onMcaHHbIM cnocobam coeauHeHusi, OTMETUM, YTO YHUBEPCArbHOro
HET, N KaXkabl N3 cnocoboB MOXET ObITb MPUMEHUM ON151 CaMbiX Pa3HbIX MCTOYHU-
KOB C TEM UMW NUHBIM YCMEXOM, B 3aBMCMMOCTU OT YCNOBUI 3a4a4n U Heobxoanmon
TOYHOCTU pesynbTaTta nsamepeHusi. Ho Bce e nepsbin cnocob (Puc. 7.3) npyumeHum
AN MHOrOKaHarnbHbIX CUCTEM MNPWU HE yaaneHHOM UCTOYHMKe Ao 1,5 M 1 ogHono-
nocHoM curHane. Bropon cnocob (Puc. 7. 4) npuMmeHum Ans yaaneHHbIX, BNnoTb

00 1 KM UCTOYHMKaX D,M(b(bepeHLl,l/laJ'leOFO CurHana and ymeHblUeHUA CI/IH(*)a3HbIX
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nomex. AToT cnocob HeobxoauM ANst pexnuma yCuneHnsa MHCTPYMEHTANbHOIo yCu-
nutens npubopa 6onee 10.

7.2.2.8 Wcnonb3oBaHue ABYXWUNbHOrO 3KpaHMpPOBaHHOIO kabens B guddepeH-
UnarnbHOM pexunme
7.2.2.8.1 [Ona gudpdepeHumansHOro pexmma npu Ncrnonb3oBaHUM OBYXKUITbHO-

ro 3KpaHNpoBaHHOIoO kabens, TOYKY npncoegnHeHnd 3KkpaHa Hy>KHO Bbl6|/|paTb
OMNbITHbIM NyTEM NO HAMMEHbLUEMY YPOBHIO NMOMEX. Bo3moxHble TP BapuaHTa (C

NepBOro No TPETUN COOTBETCTBEHHO) NOKa3aHbl Ha pucyHkax (Puc. 7. 7 - Puc. 7. 9).

1
NcToYHMK AINO  uHBEpTUPYOLWNIA
curHana 1 o—|AIN16  HenHBepTUPYIOLWIA
. . NA-2USB
MNCTOYHUK AIN15 unHBepTUpYHOLLUIA
curdana 16 AIN31 HeuHBepTUpYOLLNIA
AGND
3eMns
—_— KopnycHas
e -— 3eMn4
Puc. 7.7

7.2.2.8.2 B cxeme nepBoro BapunaHTa (Puc. 7. 7) akpaH coeagnHuTenbHoro kabe-

n{ 3a3eMrieH Ha Bxoae npubopa.

2
NcTouHMK AINO  umHBepTMpYHOLLMIA
curHana 1 AIN16 HeunHBepTMPYIOLLNIA
Y Y s NA-2USB
N cTOYHUK AIN15  wuHBepTUpyOLWLMIA
curHana 16 AIN31 HeuHBepTUPYHOLLMK
U AGND
3emng
—_— KopnycHas
e - 3eMIq
Puc.7.8

7.2.2.8.3 B cxeme BTOpOro BapmaHTta (Puc. 7. 8) akpaH coeagnHuTenbHoro kabe-

14 3a3eMJieH Ha BXoa4e NCTOYHMKa CUrHana.
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7.2.2.8.4 Bblbop mecTa 3a3eMreHnss 3KpaHHOro NPoBoAa CTAHOBUTCH akTyarlb-
HbIM ANS UCTOYHUKOB, YAANeHHbIX OT Npubopa Ha pacctosiHue 6onee 20 m. B nto-
6om cny4vae, coeguHeHMe 3KpaHHOro NPOBOAA Y MCTOYHMKA curHana v npubopa
O[HOBPEMEHHO HeaoMnyCcTUMO!

TpeTuin cnocob coeanHeHns HeoBXxoaNMO NPUMEHATL ANSA yAaneHHbIX OAHOMO-
NOCHBbIX UICTOYHUKOB (paccTosiHie oT npubopa 6onee 4em 1,5 M) € LENbIO YMEHb-
LIeHNS HAaBOAUMbIX Ha coeauHUTENbHbIE NpoBoAa nomeXx. ICTOYHUK JOITKEH UMETb
COeVHEeHMEe CUrHanbHOM 1 KoprycHou 3emnu. [py 3ToM cxema coeguHEHUs] MOXET
ObITb TakoW, Kak NokasaHo Ha pucyHke (Puc. 7. 9). B aTon cxeme aKkpaHHbIN NPoBOS,

(ecnu OH ecTb) NPUCOEANHEH K 3EMIIE Y UCTOYHMKA CUrHana.

3
NcTouHMK AINO  uHBEpPTUPYOLWNIA
curHana 1 AIN16 HenHBEpPTMPYOLLMIA
r TR s NIA-2USB
NcToYHMK AIN15 unHBepTUpYHOLLUIA
curHana 16 AIN31 HeuHBepTUPYOLLNIA
ﬁ AGND
—_— r ; KopnycHas

- — 3emns

Puc. 7.9
7.2.2.8.5 YeTBépThbiN BapmaHT BKkNtoYeHus (Puc. 7. 6) ncnonbsyetca ons yaa-

NEHHbIX OAHOMOMKCHBIX NCTOYHMKOB, HE MMEIOLLIMX CBA3WN C KOPMYCHOW 3eMIEN.
Mpn aTOM UCNONb3YyTCA NPenMyLLECTBO AMddepeHLnanbHOro BKNKYEHUS nnathbl
- 9(phekTMBHOE NofaBneHne CMHMa3HbIX MOMEX.

7.2.2.8.6  OnucaHHble Bblle CNocoObl MOAKMNIOYEHNSA CUTHANOB HE UCYEPNbIBAOT
BCE BO3MOXXHOCTU npubopa. [Ina Kaxkaonm KOHKpeTHOM 3aayun CyLecTByeT, noadac,
He o4MH ONTMMarbHbIN cnocob coegMHEHUsI UICTOYHKUKA curHana ¢ npmbopom. Ho
Aaxe HaxoXxaeHne ogHoro n3 cnocobos MOXeT pewntb Bawy 3agayvy. MNoatomy
nepea BKItoYeHnem npubopa TwatenbHo HeobxoaAmMMo TuaTenbHo obaymaTh cxe-
MY BKIHOYEHUS, YTOObI MI3MEPATL CUrHar, a He YpOBEHb MOMEX B COEQUHUTESNbHbIX

nposogax!
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8. MPUNOXEHUA

8.1 MeTtponoruyeckue napameTtpbl ALIK
8.1.1 PernameHTUpyrowne JOKYMEHTbI

Mpun oueHke meTponormdecknx xapakrepnctuk AL obblvHO Nonb3yoTCca napameT-
pamu, koTtopble pernameHTupytotca FOCT 24736-81 n OCT 1100783-84. B atu na-
pamMeTpbl BXOAAT:

e yucno paspsagos AUIT;

e BpeMs YCTaHOBIEHUS;

e BpeMms nNpeobpasoBaHus;

¢ HENNHENHOCTb;

e auddepeHumanbHas HENIMHENHOCTD;

e aMnNIIMTyAHO-4YacToTHaA xapakrepuctuka (AYX);

e (paso-yacToTHas xapakrepuctuka (PHX).

CornacHo ykasaHHbIM HOpMaTMBHbIM JOKYMeHTaM napameTpbl AL onpegenstoTcs
Npu Nnogaye Ha ero BXod NOCTOSIHHbIX YPOBHEW HanpshKeHna BO BCEM ANMHaMu4e-
CKOM [uanasoHe npeobpasoBaTens. VckntodeHne coctasnaoT AUX n dYX, koTo-

pble onpegenatTca npu nogade Ha Bxog AL rapMoHMYecknx Bo3aenCTBUMN.

8.1.2 OcobeHHOCTU peanbHbIX U3MEepPEeHUn

B peanbHbix ycnosuax AL yacTto ncnonesytoTcs Ans npeobpasoBaHus B LNpo-

BOW KO NepeMeHHbIX BXOAHbIX BO3OENCTBUN, @ B TAKOM peXmnme ynoMsHyTbIX na-

pameTpoB 1 3HaHuUM AYX n PYX MoXeT okasaTbCs He4OCTaTOYHO ANS onpeaene-

H1A NnpumMmeHnmocTn AL B pearbHbIX yCrnoBusiXx. B 3ToM CMbICiie BaXXHO OTMETUTb

cnepyiwoulee:

1) EcTecTBEHHO HasblBaTb CTaTUYECKUM pexnumom paboTtel AL Takon, npu KoTo-
poOM 3a Bpemsi Npeobpas3oBaHna BXOLHOW CUrHam MeHsieTca He Bonee Benuyu-
Hbl M3P AUMM. Mpn atom BxogHon curHan ans camoro AL 6yaet cratude-
CKUM, XOTS Ons TpakTa, Mo KOTOPOMY pPacrnpoCTPaHAeTCs curHam O TOro, Kak
nonaget Ha AL, oH aBnsieTca AMHaAMUYeCKNM.

2) Tak kak Hapsagy ¢ AL yacto mcnonb3yloTcs ApyrMe yCTpOWCTBa, TakuMe Kak:
MYNbTUNIEKCOPbI, yeunutenun, ounbTpbl, YBX, nx nckaxenus éyayt cymmupo-

BaTbCA C norpelwHocTbio AL v onpegenaTs METPONOrnYecKyro XxapakTepucTtum-
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Ky (MX) agantepa, B coctaB kotoporo BxoguTt ALI. B HacTosiLee Bpems pas-

BUTME MUKPOINEKTPOHNKM NPUBESIO K TOMY, YTO MHOIME N3 NepeyvncrieHHbIX yCT-

PONCTB CTanM HEOTbEMSIEMON YacTbio Mukpocxem ALLM.
Mpwn aTom, BCneacTemMe AMHAMUYECKOro B3aMMOoOAeNCTBUSA U3MEPAEMOro curHana ¢
anemeHTamu ALK, 3HaHNA OCHOBHbIX MeTposiorniyeckmx xapakrepmctmk ALK no
BblLLENepeyYncrieHHbIM HOPMaTMBHbIM JOKYMEHTaM OKa3blBaeTCa SBHO HeJoCTa-
To4yHo. Moatomy 3A0 <PygHesB-LLUnnaes> npumeHsieT, Hapsaay € pernameHTnpo-
BaHHbIMKU 3TUMK TOCT, apyrue meTponorndyeckne xapakrepuctukn ALK ans pac-
4YéTa MHCTPYMEHTAalbHOW NOrPeLLHOCTN pe3ynbTaToB N3MEPEHUS.

3HaHne MX ALK nosBonsieT pelwmnTb cnegyowme npuknagHble BONpocChl:

e OLIEHKa WMHCTPYMEHTamNbHOW MOrpelHoCT n3mepeHuin. Mpu 3ToM OOMMKHbI yyun-
TbIBAaTbCA M BCEe (haKTOpbl, BMMSIOLIME HA WHCTPYMEHTaNbHYI MOrpeLHOCTb:
N3MEHEHNS BNUSIIOLMX BENUYUH (TEMNEPATYPbl OKPYKatoLein cpeabl, Hanpsike-
HUS MUTaHWS, BO3OEWUCTBUSI 3MEKTPOMArHUTHbLIX Monen u apyrux HeumHdopma-
TUBHbIX MapaMeTPOB BXOAHOIO cUrHana), CBocTea o6bekTa N3MepeHUin, YacTo-
Ta M3MEHEHUS1 U3MEPSIEMbIX BENWUYMH, BbIXOAHbIE CBOWCTBA YCTPOMWCTB, K KOTO-

pbIM nogkntoyaetca nnata AU, v gp.;

e BbIGOp cpeacTBa namepeHuii, MX kotoporo obecneunnu 6bl Tpebyemoe kadyecT-

BO M3MepPEHs B U3BECTHbIX YCINOBUSIX NPUMeHeHNs cpeacts nameperus (CA);

e cpaBHeHne CW pasnuyHbix Tunos no MX. lNpu 3ToM JOMKHbI BbiTb U3BECTHBI

ycrnosus npumeHeHust CU;

° paspa60TKa CINOXHbIX U3MEPUTESIbHbIX CUCTEM, UCNOJIb3yA MNPU 3TOM MX oT-

OernbHbIX KOMMOHEHTOB CUCTEMBbI;

e OUEeHKa norpewHocTen nameputenbHblx cnctem no MX komnoHeHToOB. MHorga
€QMHCTBEHHO BO3MOXHbIM MYyTEM pPELUEHUSA 3TOM 3aJayvn ABMASETCHA PaCYETHbIN
nyTb NO U3BECTHbIM MX KOMMOHEHTOB.

Mcnonb3oBaHue 1 Bbibop Buaa MX gomkHO ObiTb HaMny4dwmm obpa3om OpUEHTU-

poBaHbl Ha KOHKpeTHOe npumeHeHne CU.

B cootBetctBUmn ¢ FOCT 8.009-84 Heob6x0aANMMO B HOPMATUBHO-TEXHUYECKOMN AOKY-

MeHTaumm Ha CU npuBoauTb Takne HopMmmpoBaHHble MX, nCnonb3ys KoTopble

MOXHO 6b1510 Obl peLwnTb cnegyowmne 3agaym:

e onpegeneHve pesynbTaToB U3MepeHus (bes yyé€Ta nonpasku Ha cuctemaTude-

CKYI0 MOrpeLIHOCTb U3MEPEHUS);
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® pPAacCY€T OUEHKN MHCTPYMEHTalIbHOW MOrpeLlHOCTU U3MEePEeHUn OaHHOro Buaa B
pearibHbIX YCNOBUSX NPUMEHEHNS.

[na onpefeneHna pesynbTaToB M3MEPEHUs HanpsbkeHna Ha Bxope nnatbl AL

ncrnonbayTca cnegywowme HMX:

e AnanasoH BXOOHbIX HanpsbkeHun AL,

e  KOS(P(PULUMNEHT yCUNEHNA NHCTPYMEHTaNbHOro YCUNUTENS;

e KOI(P(PULUMEHT yCUreHuUs NporpaMmmMmpyemMoro yCUnuTens;

e yucno paspsagos AL (cnegosatensHo, BenuynHa M3P);

e yacToTa guckpetusauum ALM.

[ns onpegeneHnst OUEeHKN NHCTPYMEHTanbHOM NOrpeLLIHOCTU U3MEPEHUN NepeEMEH-

HOrO HaNPSKeHUs UCNOSb3YTCA crefyowmne napaMmeTpsbl:

e owwunbka capura;

e oOwWwunbka aManasoHa;

e yucno acpdekTnBHbIX paspagos (U3P).

Owwunbka ananasoHa sABNseTCs cTaTUYeckon aaauTUBHOW MOrpeLlHoCcTbo. Yncno

3P peKTUBHBLIX pa3psagoB B 3aBUCMMOCTU OT YacTOTbl U3MEPSAEMOro curHana - Kom-

NSIEKCHbIN ANHAMWUYECKNN NapamMeTp, KOTOPbIA YYUTbIBAET LUYMOBbIE U HESTMHENHbIE

norpewHocTn ALIK. Y3OP BkntovaeT B cebs wymbl - aHanorosorn Yactn ALK, kBaH-

TOBaHus, anddepeHumansHon HenmHenHocTn AL, nHTerpanbHyo HENMMHENHOCTb,

N MHEpPUUOHHbIe cBoMCTBa 3BeHbeB ALLK.

Mommmo YOP - KoMnnekcHOro napameTpa, UCMONb3YHTCHA YaCTHbIE AUHAMUYECKNE

HMX:

OTHOLLEHWEe curHan/wym;

e  KO3(P(PUUNEHT rapMOHUK (HENMNHENHBIE UCKAXXEHNS);

e OTHOCUTESIbHbIE YPOBHU rapMOHUK;

e OTHOLLUEHWE cuUrHan/lym + UCKaKeHUs;

e pearnbHbl JUHAMUYECKUIA ananasoH.

Bce yactHble guHamunyeckne HMX ncnonb3yoTca B 3aBUCUMOCTM OT YacTOThl
BXOAHOro curHana, Yactotbl aguckpeTtusauum AL, koadduuneHToB yeuneHuns
ALIK, pexxnmoB BKNIOYEHUNA yCUNUTENEN U AMana3oHa XapakTepUCTUKN npeobpaso-

BaHuna AUI nnatbl.

8.1.3 Cratuyeckue napameTtpbi AL

3aecb onucbiBatoTes ctatnyeckne napameTpbl AL, KoTopble pernaMmeHTUpoBaHbI
FOCT 24736-81 «[lMpeobpasosaTtenn nHTerpanbHble Lmdpo-aHanorosblie 1 aHasno-
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ro-undposble. OcHoBHble napameTpbi» 1 OCT 1100783-84. PucyHok (Puc. 8. 1)

npu3BaH Nomoyb 6ornee HarnNsAHO NpeacTaBUTb NpeaMeT 06CYKaAeHUS.

A 3HaueHue
BbIXOA4HOro Kopa
ALN
MorpelHocTb
\ <—
AnanasoHa

(1
MakcumansHbIv
Koa
(2
OundbdepeHumnansHas

HENUHEeNHOCTb

UHTerpanbHas

HENUHEeNHOCTb

{ YpoBeHb

KBAHTOBaAHUA

LLlar keaHTOBaHMS

l¢

nOgeLLIHOCTb caBura

Usx.makc U

Puc. 8.1

PucyHok 1. Ctatnyeckume napametpoi AL

XapakTepuctuka npeobpasoBaHus XI1 (2) — 3aBucnMMocCTb BbixogHoro koga AL

OT BXOAHOro HanpsieHus Ugx.

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

I'IpVI6J'II/I)KeHHaFI» K TOYKaM XapaKTepuctmkm npeo6pasoBaH|/|;|.

Yucno paspsagos AL, N. [1BonyHbIi norapyudm MakcumarnbHOro Yncna KogoBblX
koMBUHaLMin Ha Bbixogde ALIM. Ecnu yucno paspsigos N, Toraa umcno 2N gact ko-
nnM4yecTBO KOMOMHaLUMIM B BbIXOAHOM Kofde npeobpasoBaTens B Anana3oHe 0+(2N—

1).

Mpumep. Ons 12-paspsgHoro ALM konunyecTBo kKoMBUHaLWMiA cocTaBuT 2'2=4096 B

ananasoHe ot 0 go 4095.

Bpems npeoGpasoBaHus, tnps. IHTEPBaN BpemMeHu OT Hayana npeobpa3oBaHuns
ALIM fo nosiBrneHust Ha BbIXo4e YCTOMYMBOIO Kofa, COOTBETCTBYIOLLENO BXOAHOMY

HanpsPKeHUHo.
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MorpewHocTb caoBura. CmelleHne xapakTepmucTukm npeobpas3oBaHns B TOUKE Ha-
Yana koopauHart rpaduka. lNMocne Toro kak ALIM c6anaHcnpoBaH, MuHMManbHoe
3HayeHue koga AL, cooTBeTCTBYHOLLEE MUHUMANIBHOMY BXOAHOMY HaNpsXKEeHUHO
MOXET OTNMYaTbCH OT 3HaYEeHUsT MMHUMAarbHOro Kofa Ha naeanbHOW xapakTepu-
CTUKE.

Ecnu paccmatpuatb AL kak BoribTMETp, TO NOrpeLIHOCTb CABUra 1 NorpeLlHoCTb
AnanasoHa paBHOLEHHbI CUCTEMATMYECKON COCTaBMNALWEN OCHOBHOM MNOrpeLLHO-
CTV NnaTbl BO BCEM AManasoHe BXOAHbIX HAnpsbkeHu. [1pn aToM npuHUMnmanbHO
TO, YTO BEMMYMHA ITON NOrPELLHOCTU 3aBUCUT OT YCUSTEHUSA NHCTPYMEHTANbHOMo U

nporpaMMmpyemoro yCcunmtens, a Takke ot agnanasoHos ALI.

OTKNOHEeHNe B KOHEYHOWN TouKe, dng. MorpelHoCTb AnanasoHa, T.e. NOrpeLHOCTb

npeobpasoBaTesnsi B KOHEYHOWN ToYKe AuanasoHa.

lNpumeyaHue.

O6b14HO noepewHocmb cdguea u duara3oHa ebipaxaromcs 8 eOuHuyax M3P.
MoporoBbIN ypoBeHb - BENMYMHA BXOQHOIO aHanorosoro yposHs AL, npu koTo-
pOM BbIXOOHOW Ko MeHsieTca Ha 1. ObLiee YMcno NnoporoBbIX YPOBHEN BCNEeACTBME
HanMuusa anddepeHynanbHOM HENMMHENHOCTN MOXET ObiTb MEHbLLE YMCra YpPoB-

Heun kBaHTOBaHuA ALIIM.

UHTerpanbHas HeNMMHENHOCTb (UM NPOCTO HENMUHENHOCTb). OTKNOHEHWe No
BEPTUKANbHOW OCU TOYEK pearibHOM XapakTePUCTUKN OT naeanbHOW XapakTepucTu-
K1 npeobpasoBaHns, AenAwmx nononam paccrtosiHme (no ocun abecumce) mexay
CpeaHUMM 3Ha4YeHNAMM noporoBbix ypoBHen XI1 (cMm. rpaduk). M3amepseTtca B npo-
ueHTax unu eanHuuax M3P. VHTerpanbHas HENMHENHOCTb ABNSeTCS (PYHKUUEN ot

noporosbIX ypoBHen AL|I.

lNpumeyaHue.
lpu paspabomke AL npedycmampugatom 803MOXHOCMb pe2yriuposKU rnozpeu-

Hocmu cosu2a u duarna3oHa, a makxe HeruHelHocmu 071 UX MUHUMU3auyuu.

OnddepeHumanbHas HeNMMHEMHOCTb (HEMOHOTOHHOCTbL), daue. OTKNOHEHNE
pPa3HOCTM OBYX aHASOroBbIX CUrHaNoOB, COOTBETCTBYIOLLMX NOCNeaoBaTeNbHON
CMEHe KOAOB, OT 3Ha4YeHus1, cooTBeTCcTBYOLWeEro eamHmue M3P. MiHaye roeops, npu
MOHOTOHHOM YBeNUYeHUn curHana Ha Bbixoge AL MoxeT BO3HUKaTb KO, KOTO-
pbl COOTBETCTBYET OAHOMY N TOMY K€ BXOQHOMY CUrHany, B TO BpeEMS Kak cam

BXOLHOW cuUrHan nameHuncs onee ogHoro Lwara KBaHTOBaHUS, KOTOprVI paBeH

38



MpunoxeHus

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

HENMMHEeNHOCTb - PYHKUMS NoporoBbiX ypoBHen ALLIM.

[Mpumep.
LugppepeHyuanbHas HenuHelHOCMb 8 rnosiosuHy M3P 2oeopum o mom, ymo dea
8XOOHbIX YPOBHS, pasfiuyarouuxcsl Ha rnosiIo8uUHy waz2a KeaHmosaHusi, 8bl3eariu Io-

siefeHuUe coomeemcmsyowux cocedHux Ko0oe8 Ha ebixode ALIM.

lNpumeyaHue.

B peansHom AL no kakum-nubo npudyuHam Moxxem 803HUKamb rpornadaHue Kkoda
Ha e20 8bIx00e, YmOo 3IKeUBasIEHMHO MosierieHU0 dugghepeHyuanbHOU HesTUuUHeUHO-
cmu. Omnu4ue 8 mom, Ymo cama o cebe OuggepeHyuanbHas nMoepewHoOCmb
s8rnsiemcsi cucmemamu4eckol rnoz2peuwiHocmaeio, Mo ecmb, 803HUKaem eceada rpu
rnodaye Ha 8xo0 ALI[1 coomeemcmeyrouw,e2o 8Xxo0HO20 cueHarsa, a npornadaHue Ko-
O0a yauwe sienssemcs cry4daliHbiM MPOUeCccoM U 3asucum om ycrioguli obmeHa o

wuHe OaHHbIx K.

8.1.4 InHamumnyeckme napameTpbl ALK

B peanbHbIx ycnosusax akcnnyataumm ansa onucadna MX ALK yaobHo ncnonb3so-
BaTb HEe TONbKO CTaTUYeCKNe, HO U ANHaAMUYEeCKMe napaMeTpbl, KOTOpble, COrnacHo
FOCT 8.009-84, npencrasnstot cobor MX CU, B KOTOpbIX BbIxogHasa peakums CU
onpegensieTcsl 3Ha4eHUsIMU U3MEPAEMOro CUrHasna u N3MeHeHUsiMM 3Toro curHana
BO BpeMEHM.

OuHamunyeckune napameTtpol AL cnegyrowme:

e OTHOLLUEHWe curHan/wym;

e OTHOLIEHME cUrHasn/lym + NCKaXKeHWs;

o  KO3(PPULMNEHT HENMMHENHBIX (FAPMOHUYECKNX) NCKAXKEHWIA;

e OTHOCUTESbHbIE YPOBHM FAPMOHMK NPU rapMOHNUYECKOM BXOLHOM BO3OENCTBUN;
e pearnbHbl JMHAMUYECKUIA OnanasoH;

e 4nCro 3(PPEKTUBHLIX pa3psiaoBs.

KoMnneKCcHbIM AMHaMUYeCKNn napamMeTp - YACHO 3(PdeKTUBHbIX pa3psiaoB B 3aBU-
CUMOCTM OT YaCTOTbl BXOAHOIO rapMOHNYECKOro CUrHana c4MTaeTca OCHOBHbLIM 4SS
ALIK.

Kpome TOro, umeet cmbicn npmsoantse MX gnddepeHumnanbHyo HENMHENHOCTb U

YCPEAHEHHYIO XapakTepuCcTUKy NpeobpasoBaHns, M3MepPeHHbIe B AMHaMUYECKOM
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pexunme kanubposku. B onpeanenéHHbix npumeHeHusx ALIK (Hanpumep, B paguoro-
Kauumn) 3HaHue aTnx MX no3sonseT o60CHOBaHHO pewwnTb 3agady Bbibopa CU.

[nsa Toro 4toGbLI U3MEPUTL ANHAMUYECKME MeTponornyeckme xapakrepuctumkn ALK,
MOXHO NogaTb Ha ero BXof TeCTOBbIN CMHYCcOMAanbHbIA CUrHaMN N BbIYUCIIUTL 3a-
TeM C nomoLbto 6eicTporo npeobpasoBaHuto Pypbe (BINP) YacToTHLIN CNeKTp Bbl-
xogHoro curHana AUM. B kadecTtBe kanmbpoBOYHOro curHana BblbmpaeTcsa rapmo-
HUYECKMI CUHYCOMAANbHbIA CUrHaM HU3KOYACTOTHOMO reHepaTopa C UCKaXKEeHNAMN,
npuemnemMbiMn ons paboTtsl ¢ AL nmetowenca paspsagHoCcTy.

lNpumeyaHue.

100 cueHarnom Oariee rodpasymesaemcsi criekmparbHasi cocmaessou,asi, coom-
gemcmeyrouwasi 8X00HOMY cueHary Kanubpoeku. LLlym onpedensgemcs Kak CO80-
KYrnHOCMb 8Cex ocmaribHbIX HexeramesibHbIX KOMMIOHeHm: noboYyHbIX Yyacmom u
WyMo8020 (hbOoHa, He cHUmasi 2apMOHUK cuzgHarna.

8.1.4.1 OtHoweHune C/LL.

[nsa ero nony4yeHnss Heo6xo4MMO NPOCYMMMPOBaTb MOLLYHOCTM CneKTparnbHbIX CO-
CTaBMAKOLWMNX, 32 UCKNIOYEHMEM MOCTOAHHOW COCTaBNSAIOLWEN N FAPMOHUK CUrHana,
N BbIYUCIIUTL OTHOLUEHWE MOLLHOCTU rMaBHOM CNEeKTpasribHOW COCTaBrAoLWEN K pe-
3ynbTaTy CyMMUPOBaHMS.

B cny4vae ngeanebHoro AL BIN® nsamepeHHon peanusaumm gact y3KONOMOCHbIN
CMEKTP C SAPKO BbIPaXEHHbLIM rMaBHbIM MaKCUMYMOM, COOTBETCTBYHOLLMM YacToTe
nogasaemMoro Ha Bxod AUI cuHycomaansHoro HanpsikeHus. MNpuyém, MOLLHOCTb,
cocpefoToveHHasa B6N13n rnaBHOro MakCMmMyma, no OTHOLUEHUIO K OCTanlbHOM
MOLLIHOCTW, pacnpenenieHHon B ocTasnibHOM YacTu YacTOTHOro AnanasoHa, éyaer
MakcumarbHa.

Ha npaktuke oTHoweHue C/LLU MmoxeT yuntbiBaTb rapMOHUKN OCHOBHOM YacTOThl,
eCnn 3TO yKasaHo cneuunansHo. Takon napaMeTp Ha3biBaloT OTHOLWIEHWe curHana
K wymy nnroc nckaxenums (C/[LU+N]). Ons ngeansHoro AL, kak n3BecTHo, C y4ye-
TOM TONbKO LUyMa KBaHTOBaHMS cnpasennmeo cooTHoweHue C/LU
[aB]=(6,02:N+1,76), rae N — uncno paspsgos ALI. B cnyyae ngeanesHoro 16-
paspsigHoro ato gact 6,02x16+1,76=98[nb]. cnonb3oBaHne peanbHoro AL, He-
MWUHYEMO BHOCSLLEro AONOSIHUTESNbHbIE NOrPELLUHOCTM B NPOLECC N3MEPEHUS, MPU-
BegeT K yxyaweHuo C/LL.

KcnepumeHTanbHO MOXHO nameputb C/[LU+W], ncnonb3ysa BbICOKOKa4YE€CTBEHHbIV

namepsieMblin curHan n Bbluncnaa brd, skrovas B NOHATME LWyMa U rapMOHUKN

40



MpunoxeHus

curHana (uckaxeHus). Torga, nogctaBnsasa Nony4YeHHOE OTHOLIEHWE B ONUCaHHYI0
doopmMyIy, MOXXHO HaNUTK Y1Ccno apdekTUBHLIX paspsgos ALLM.

8.1.4.2 KoacdpdbuumeHT rapmoHnyecknx nckaxenum (Kru)

OnpepnenseTcs HENMIMHENHOCTBLIO XapaKkTepUCTUKM npeobpas3oBaHusa Ha onpenenéH-
HOM YacToTe U BbIYUCISETCSH KaK OTHOLUEHWE CYyMMbl PaCCYMTaHHbIX BbILLEONUcaH-
HbIM 06pa3oM MOLLHOCTEN rapMOHMK K MOLLLHOCTW FMaBHOW CrekTpanbHOW COoCcTaB-
NALWEN U NepBon rapMoHUKe.

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

KIH[o5] = 10Lg[é:<(A2)2 FAY +(A) + (AP a]

roe Ay — amnnuTyga OCHOBHOW FrapMOHUKK, Ao 5 — aMMAUTYObl FTAPMOHUK OCHOBHOM
4acToThl.
8.1.4.3 PeanbHbI AMHaMmnyeckun amanasoH (PAN).

OnpepnensieTcs Kak OTHOLUEHWE 3HEepPruM OCHOBHOW CreKTpanbHOW COCTaBMsoLWEeN
cuUrHana K amnnutyge crnegyrowen no BenvyuHe rapMOHUKA UK LWYMOBOMY Bbl-
6pocy. 3HaHme PO npuobpetaeT BaXXHOCTb B TEX NPUMEHEHUNAX, IAEe FAaPMOHUKM,
No6oYHbIE COCTaBMSOWME U LWYMbl HE AOMKHbI NPEBOCXOAUTb MO YPOBHIO CaMblii
cnabbl 13 noanexawmx npeobpasoBaHno curHan. B GonblWMHCTBE criyvaesB 3Ty
MHdOpPMaLMIO OaeT OLUEeHKa ypOBHSA rapMoHuK B nornoce ALK, nockonbky GonbLias
N3 rapMOHMK OBbIYHO MPEBOCXOANT LLIYMOBOM (POH U NOBOYHbLIE KOMMNOHEHTLI. 3Ha-
HWe pearnbHOro guMHamudeckoro guanasoHa ALIK B coctaBe pagnonokaumoHHOW
cucTeMbl obecneynt BO3MOXHOCTb OLIEHKM €€ NPUMEHMMOCTWU Ans onpeferneHus
cnabblx CUrHanoB.

8.1.4.4 Yucno achdekTuBHbIX paspsagos (U3P), Naoo.

LLlyM M rapMOHUKM BIIMSIKOT HA TOYHOCTb M3MepeHun. MoxHo ckasaTb, 4To y AL
yMeHbLuaeTca paspsgHocTb. UOP yuntbiBaeT niobble BUAbl norpeliHocten. Bee
ownbkm npeobpasoBaTens, obycnoeneHHble auddepeHUnanbHON N UHTErpanbHOM
HENUHENHOCTAMK, anepTypHOW HEeONpPeaenieHHOCTbIO (MKUTTEpP), U MPOMNYCKOM KO-
AO0B, BbICTYNAKT Kak COCTaBNANLLIME HEKOTOPOW CyMMapHOW cpefHekBagpatuye-
CKOM norpewHoctTn. HeTpyaHo nokasaTtb, 4To YOP BbluMcnseTca no dopmyne:
Naoo=(C/[lU+WN]-1,76)/6,02, rae C/[LLU+U] BbluncnaeTca no pesynbTaTy Bbl4UCNEHUS
npeobpasoBaHna Oypbe N3MEPEHHOTO KarMbpoOBOYHOIO rAPMOHMYECKOTO CUrHana.
8.1.45 O6opynosaHue, cosgaHHoe 3A0 «PyaHes-lLUnnses», no3songaet
kannbposaTtb ALK B AMHamnyeckoM pexume no napameTrpam, nony4aembiM C Mo-
MoLblo BlMNd, ¢ TodHoCTbO 00 16 pa3pagoB n oueHuBaTb napameTpbl ALK ¢ Tou-

HOCTbIO 0O 24 pa3psaaos.
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MpunoxeHus

8.2 Ycnosusa akcnnyaTtauum npubopa

Mo knaccudmkaumm ycnosun akcnnyatauun POA gaHHbI npubop OTHOCKTCS K

nepson rpynne (Tabnuvua 8. 1).

Tao6nuua 8. 1

MapameTpbl POA 1 onpegensowme nx gectabunusupyrowme dakropbl

MapameTpbl 3Ha4yeHUA napameTposB
. Mpo4HOCTb Npu cnHyconpanbHbIX BUGpaumnax
v, 'y 20
o, M/c? 19,6
tee, YAC >0,45
. OBHapyxeHne pe3oHaHCOB B KOHCTPYKLMMU
v, 'y 10...30
é, MM 0,5...0,8
tapin, MUH >0,4
. BosgencTBre NoBbILLEHHON BRaXXHOCTU
Bn, % 80
vl K 298
tBbl,q, Y 48
. BospgencTteue noHWxeHHOW TemnepaTypbl
0'npa s K 233
vl , K 278
tapm, M 2..6
. BospgencTtBue nosbleHHOM TemMnepaTypbl
Unpns K 328
Vps, K 313
tBbm, y 2..6
. Bospgencrteue NoHM>xXeHHOro atMmocdepHOro gaBneHns
v, K 263
p, KlMa 61
tBbln, Y 26
. MMpoYHOCTb NpK TpaHCNOPTUPOBAHMM
tu, MC 5...10
v, MUH 40...80
Olmake, |\/|/c2 49...245
. BoapgencTteue consiHoro (MOpcKoro) TymaHa ¢ gucnepc-
HOCTbO (95% kanenb) A 1 BOAHOCTbLIO b
v, K 300
A, MKM 1...10
B, rim® 2..3
tBbl,q, 4 24

42




9. TEKYLUMA PEMOHT

PemoHT npnbopa, a umeHHo yctponctea JIA-2USB, ocywectBndaeTcsa npea-

NMPUATUEM UITOTOBUTETIEM.

10. TPAHCINMOPTUPOBAHUE N XPAHEHUE

10.1  YctponcTso JIA-2USB TpaHCNopTUPYOT B 3aKpbITbIX TPAHCMOPTHbLIX CPeacCT-
Bax ntoboro sBuaa.

10.2 Tpwu TpaHcnopTupoBaHumn camonetom JIA-2USB gomkHoO ObiTb pa3mMeLLeHo
B OTaniMBaeMoM repMeTn3npyemMom oTceke.

10.3 Knumatunyeckme ycnosua TpaHcrnoptupoBaHus JIA-2USB He 4omKHbI BbIXO-
ONTb 3a npegernbl npeferibHbIX YCNoBui, ykasaHHbIxX B Tabnuue (Tabnuua 10.
1). Mo MmexaHn4YeckMM BO3AENCTBUAM NpeaenbHble YCNOBUS TpaHCNopTUpoBa-

HWSA OOMKHbI COOTBETCTBOBATh TpeboBaHusM rpynnbl 3 cornacHo FOCT 22261-

94.
Ta6nuua 10. 1
MNMpepenbHbIe ycnoBus TpaHCNOPTUPOBaHUA
TemnepaTtypa okpyxarLiero Bo3ayxa Ot muHyc 25 po nntoc 55 °C
OTHOCUKTENbHasA BNaXXHOCTb BO34yxa 95 % npun 25 °C
ATmMoOcepHoe aaBneHune 7 — 800 mm pT. CT.)

10.4 Yctponctso JIA-2USB go BBeaeHUs B SKCcnnyaTauuio cnegyeT XpaHuTb Ha
CKnagax B ynakoBKe NpeanpusaTUS-U3roToBUTENS Npu TeMnepaType OKpyxato-

wero Bosayxa 5 — 40 °C 1 oTHocuTenbHon BRaxHoctn Bosayxa 80 %.
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10.5 Xpanutb JIA-2USB 6e3 ynakoBku cregyeT npu TemnepaType OKpy»KatoLero

Bosayxa 10 — 35 °C n oTHocuTenbHoW BnaxxHocTn Bo3ayxa 80 %

11 B nomewieHnsx gns XpaHeHnA cogeprkaHune nbisyiv, NnapoB KUCIIOT U Lernoyen, arpec-
CUBHbIX ra30B 1 Opyrnx speaHbiX npmmeceﬁ, BbI3bIBalOLWLNX KOPPO3nto, HE OOJTXKHO

npesbllaTb cogep>XaHne KOppPO3MOHHO-aKTUBHbIX areHToB A1 aTMOCCpepr TMna 1 no

rOCT 15150-69.

11. TAPA U YINTAKOBKA

YctponcTteo JIA-2USB ynakoBbiBaeTcs B NONM3TUNEHOBLIN NAKeT, a8 3aTeM B YNaKOBOYHYHO

kopoOky (cm. n. 5.3 Ha cTp. 11). B aTy Xe ynakoBo4HYt0 KOPOOKY yKnaabiBaeTCcst KOMMMeKT

noctaBku npudopa, nepevncnenHbin B n. 5.3 Ha cTp. 11.

12. MAPKUPOBKA

O603Ha4veHne npubopa ykasbiBaeTCsa Ha ero nepeaHen unu sagHen naHenu. lata
BbIMycKa, CepUHbIN HoOMep Npnbopa obo3HavaeTca Ha Hakneuke (apnbike). Nnombuposa-
HWe npubopa ocyLecTBNAETCS NyTeM HAKMNENKN Apnblka Ha HUXKHEN MOBEPXHOCTU KOpMy-
ca. Ha MecCTe, 3aKkpblBaloLLEeM OOUH U3 BUHTOB KpenseHus KpbILWKK kopryca npubopa.

» [lpumeyaHue!
Bo usbexaHue pa3pyweHus sipribika u ympamael riompebumersiemM rpasa Ha 2a-
paHmMuUHbIlU pemoHm, Heobxodumo obepezaampb SpPIibIK 0m 8030elicmeusi azpec-
CUBHbIX XXUOKocmedu, pacmeopumerel U MexaHU4ecKuUX rnogpexxoeHud.
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