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B CBJl3II co 311a'!l!TeJlbllb[M y11erneBJJe1111eM nepCOHaJlbHbIX KOMilbIOTepoB Tllna IBM PC 

B01pOC llHTepec IlOJlb30BaTeJJeii K npHMeHenmo PC .llJlll aBTOMaTll3al.lllll nayqHbIX 

HCCJIC)lOBaHHH, TeCTHpOBaHIIJI annapaTypbl, ll3MepeHIIJI ll KOHTpOJUI napID,!eTpOB B 

llpOMbllllJlel!HblX yCTaHOBKax ll MC)llll.lllHe. B pll)le 3a)la'I IIMelOTCJI C)IIIHlll.lbl ClllliaJIOB, 

llO)IJ]eJKalLIIIX 113Mepelilll0 II KOIITPOJIIO. TTp11Melll1Tb B TaKIIX CIICTeMax c6opa H o6pa6oTKH 

11a1111bIx annapaTypy B cra11.napTax CAMAC, VME, FASTBUS 11e L1eJJecoo6pa1110. 6onee 

npocTOe perne1111e • IICTIOJlb30BaTb aHaJIOI'OBO-I.IH!ppOBYIO 11HTepcpeiic11yro KapTy .llJlll PC, 

KOTOpall ycra11aBJ111BaCTCJI B KOMilblOTep II TI03B0JlllCT JICfKO 113Mepl1Tb aHaJIOI'OBble H 

l.lll!ppOBble CllrHaJlbl C pa3Jlll'IHblX .naT'IIIKOB (11anplllKCHHe, TOK, TeMnepaTypa, ,llaBJlCHlle II 

T./1.), a TaKJKe ynpaBJll!Tb BHClllHIIMII ycrpoiiCTBaMII (.llBllraTeJJII, peJJe, IICTO'IIIIIKII TOKa ,II 

11anplllKCHIIJI II T.,n.). 

PJ111 1apy6eJKHbIX cp11pM (National Instruments /1/, Advantech /2/, Canberra) npennara!OT 

pa3Jlll'IHbJe a11aJIOI'OBO•l.lll(ppOBbJe nnaTbl .llJlll nepCOHaJlbHblX KOMilblOTepoB, Ifpll IlOMOlLIH 

KOTOpblX MOJKHO KOHTpon11poBaTb II 113MCpl!Tb .no 16 napaMeTpOB (w6n.l). 

Ta6im1.1a 1 

THn nnaTbl AT-MIO 16E-2 AT-MIO 16E-10 Lab-PC+ PCL-711S 

npoll3BO.ll11TeJlb National Instr. National Instr. National Instr. Advantech 

BXO)lbl AUTT l 60J111H./81111rhrh. l60111111./8J111rhrh. Somrn./4,nwhrh: 80)ll1IIO'IH. 

'!aCToTa 113Mepe11. 500 Kfl.l 100 Kfl.l 83,3 KI'1.1 30 Kfl.l 

pa3perneH11e AUTT 12 611T 12 611T 12 61n 12 6In 
BXO)lHOH .n11ana1011 ±10· ±5; O ... lOB ±10· ±5; 0 ... 10 B ±5; 0 ... 10 B ±5 B 
K03cbcb. VCHJICHIIJI 1,2,5,10,20,50,100 1,2,5, 10,20,50, 100 1,2,5,10,20,50,100 1 

'IHCJIO UATT 2 2 2 2 
pmPerneH11e UATT 12 6HT 12 611T 12 611T 12 611T 

1.111cpp. BXO,llbUBbIX. 8 8 24 16 

np11 noCTpoe111111 113Mep11TeJJbHbIX Cl1CTCM Ha OCHOBe PC onpe,lleJJJICTCJI KOHcp11rypa1.111J1 

Cl1CTCMbl (pile.I), KOTOpal! BKJIIO'laCT B ce6J1 /1,2/: 
• 113MCplleMbie Cl1lliaJlbl (11anpJ1JKe1111e, TeMnepaTypa, .llaBJlCHHe 11 T • .n.); 

• )laT'lllKH 113MCpllCMblX Cl11'HaJIOB (TepMO)laT'lllKII, .naT'IHKII ,naBJICHIIJI, IlOBOpOTHbie .naT'll!Kll, 

)lCTeKTOpbl 11 T./1.); 

- npeo6pa30BaTeJJl1 Cll!'HaJIOB - npImortllT 3JleKTp11'1eCKl1e ClllliaJlbl C )laT'll1KOB K ypOBHJIM, 

llpllI'O.llllblM .llJlll 111MepeHHJI at1aJIOI'OBO·l.lllcppoBblMII npeo6pa3oBaTeJIJIMII, KOTOpbie MOryT 

llOTpe6oBaTb BbIIlOJIHHTb: 

a) ycHJ1e1111e (.neJJe11ue) mMepl!eMbIX c11rnanoa; 

6) H30Jllll.111IO (omoH30Jllll.lHIO) c11rnaJ10B c .naT'IHKOB .llJlll 3alLIIITbI 

H3Mep11TeJlbHOH IlJlaTbl II KOMTiblOTepa OT npo60J1; 

B) !pHJlbTpa1.11110 lllYMOB .llJlll YMCHblllCHIIJI BJJIIJIIIIIJI Ha H3Mepe1111e; 

r) J111Heapma111110 113Mepl!eMbIX c11rnan0B c .naT'IHKOB (annapaTypofi 

HJIH nporpaMMHblM TIYTCM); 

• attaJIOI'OBO·l.lll!ppOBaJI IIHTepcpeiiCHaJI IlJlaTa .llJlJI 113Mepe1111ii 11 _ynpaBJJellllJI; 

- nepcottaJibHb!H KOMnblOTep (IBM PC); 

- nporpaMMbI c6opa 11 06pa60TK11 .nat111bIX (Lab View, Lab Windows /1/, DAD-3D /5/). 

--------· ' Ob\r.i:;.,:t.i .. ~ft G'.,:nityr_, 
U'!Y,.IHJ! !i<:r.•,i~,:::~lild 

6HSJli10TEKA -' . ....._ ---., __ _ 
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H3Mepe~ 

llaNHKu I .. ppeo6pa10saTenu PCAT = 
CmHaJIOB CHO-raJJ:OB 

< ynpaBllelllle I Oporimoo,, rp 
c6opa Jll)HHl,IX ~ 

Puc. I. KompmypaUID! cuCTeMbI mMepeHID! u ynpaJllleHID! Ha octtoBC IBM PC 

MHOI'O!p)'HKl{lIOHaJll,Hl,Ie IIHTep<f>eiicHble unaThl 

Pi13pa60TaHHbie HaMU aHaJiorow-umppoBbie 111rrepqx:iicH1,1e nmrn,1 .IIJlll IBM PC XT/AT 
(Ta6JI.2) Moryr npHMCIDITbCll B na6oparopID!X - .IIJlll aBTOMaTH3aium Ha}"IHLIX HCCIICJIOBaHIIH; B 

npOMblllIJlCHIIOCTH - .IIJlll CJICJKCHIDI 3a npoueccaMH H ynpaJlllCHHll MexaHH3MaMH; B MCJlHWIHC -

/{JUI KOHTpOJill napaMCTpoB; a TaKJKe /{JUI aBTOMannauHH 113MCpeHHH II Tecntpollallllll. 

Tafum11a 2 
Ha:ma1111e HJiaTbl Lab-Master Lab-8 Lab-16 Lab-Maxim 
Bxo)lbl Aun 8 O)lHHO'!HblX 8 O)llll!O'lllb!X 16 OJIHl!O'IHblX 8 OJIHHO'IHLIX 

'!aCTOTa H3Meoe11 •. 200 Kfo 2oonu 120 IUII 120 IUII 
pa3perne1111e AUn 12 6ttT 12 6m 126m 12 6irr 

BXO)lHOll )lttaIIa'.JOH +2,5B; 0 •.• +5B ±2,5B; 0 .•. +5B ±5B; ±2.5B ±5B;±2.5B;0 ••• +5B 

Ko::irhrh. VCHJieHID! 1, 2, 4, 8 1, 2, 4, 8 I, IO 1,2,4,8,16.32.64,128 

BXO)ll!Oe COIIPOT. lOMOM IO MOM IO MOM 100 rDM 
1anycK BHern11.IBHYTP- Btterntt.lBHYTP- BIICllllliBHVfP. BIICWlliBl!VfP. 

'lttcno UAn 4 - - l 
pa3perneHHe UATI 106m - - 126HT 
BbIX. )lttana1011 +5B - - 0 ... +5B 
BPeMll noeo6oa:J. IO MKC - - 5 MKC 

uurhnoBbie BXO)lbl 8 8 8 8 
umbooBbie BbIX. 8 8 8 8 

CTp)'KTypHall cxeMa MHorocpyttKUHOHaJibl!Ott umepqx:iicHoii nnan,1 Lab-Master J1Jlll IBM PC 
XT/AT npttBe)lena Ha pucynKe 2. 

Ilnarn CO)lepJKHT 8 M)'JibTHHJieKCttpyeMbIX a11anoroBblX BXO)lOB. Jluana30Hbl H'.U.IC(l2CMblX 

aHaJIOfOBblX CHrHaJIOB o ... +5 B HJIH ±2,5 B nepeKJIID'IiUOTCll nporpaMlolllO. HaJIH'ltte 

)'CHJIHTCJill C nporpaMMHpyeMbIM K03cpcpHUHCHTOM ycHJieHHll (1. 2. 4. 8) IIITTEOJIJICT 6oJiee 

m6Ko npoBO)lHTb U1MepeHID! BXO)lllb!X. CHnlaJIOB. 
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Y<."TpoiiCTBO Bb16opm-xpai1eHHll (YBX), pa6ornrowee B pe::ICI-IMC CJICJKCHHll (TaK 11a1b1BaeMwii 

"Tr.ick and Hold" /3/), noMoraer JIO<."TH'lb MaKCHMam,Horo 61>1CTpoJICHCTBID1 u noBbICHTb 
TO'l!IIIL'Tb npu H'JMepemm atlaJJOfilBblX CHOlaJIOB. 

s. 

g. 

Altano.-OBJ.111 
8-sxo.noewi 

"}'JIL?Hlllle1,;cop 8 

~ n 

~~ . 
8 

I 8-pa~fl 
BLIXQllHOIJ 

I 

IU'lj,p. pc111c.p 
ll 4KatlaJiaB 

IO-pa1pllllHLIX 
UAD 

Altanor. 
BXOJU,I 

Bu~mH. 
Cl]X,6 

U,..<f,p. 
BXll.llLI 

U,..q,p. 
BLIXOllLI 

UAO I 
UAn 2 
UAO J 
UAO 4 

Puc.2. CTpyuypua,i cxeMa M11nru1f,y111mm>Ha.nb11oii mrreptf,eiicmiii mtaTbl Lah-Master 

Ilp11Me11eH11uii J1Jlll tt1Mepet1Hll a11anoronwx curna.1mB 6wcrpb1ii • I2-pa'1pllJ111b1ii AUn 

110CJieJ10B.rrCJibHom npn6nmrremtll (KI I08IlB2. BpeMll npeo6pamBaJmll lnp = 2 MKc /4/) 
IIO'JllOJilleT IIOJIY'fHTI, pa1peme1111c 2.44 MB npu ICOO!p(pHUIICIITe ycIure1111l1 = I. 

CTpo611poBaHHe npeo6pamBaHJlll llO'JMOXHo KaK no nporpaMMe • TilK H ur mIeImIcm l."Tpo6-
c11rnana. 

Cnrna.n 113 AUn KOHCU npeo6pa.10BaHHll (EOC) KOIITpoJIHpyCTCll CXCMOH y11paRJIe111rn 11 

C!IYJKHT Jiml opra11ma11uu 'ITCHllll coJ1epX11Moro perm,"TpoB AUn B PC 11n11 Will opramnamm 
npepb1Ba1111ii. 

BpeMll npeo6pa10f!;llfl-lll atlaJIOIUllOIU ClllllaJia 110 OJIIIDM}' BXOJl)' llpll IICIIOJllilOJlalllm PC' AT-
2K6/87 COl.'TaBIIJIO 5 Ml'.C. 

'kn,rpe l0-pa.1put11>1x 11mppoat1anorosux npeo6pa10BaTeJill (UAil} 11m110JU1Kn· Rblpa6an,man, 

YUPaBJlllCMblC tpyllKUHO!laJlblfblC 1allHCHMlX."TH. Ka;imblii Kalla.JI llbl!IOJIIICII Ila OCIIOIIC 

MHKpocXCMbl )'MHO:zaK!utem UAn K572IlAIA H 011epaimo1111om YCIIJIIITC.!lll Kl40Yll20. 

flOlllOJIJIIOiltllX DOJIY'fHTb 6H1JOJJllpH1,1e illlilJIOll>BblC ClllllaJlbl na BblXOJlC /4/. ll11a11a·1011 

11b1pa6aTWBaCMblX npu noMOwu UAn 11anp:uice1111ii OT -5 B no +5 B. pa·Ipemc111Ic - 9,77 MB. 

HMeIOWHCCll Ha WiaTe JlBa llapaJIJIGllblfblX 8-pa"lpllllllblX umf,poBb!X pem'-"T(la COIIMCCTl!Mbl 110 
ypoBllllM c TIL-curnamwu. 

Bb1XoJ111oii pemCJ·p 111,monm:11 ua oc11011e MHKpocxeMbl K555HP23 (SN74LSJ74) c 
Haipy-Kl'lffOH cnocofi!fl.lCTblO 110 KiUUIOM}' RblXOJIY 2.5 MA. 
BxoJiuoii perm:rp llLlllOJIHCH 11a 6.ric 8-KilllaJJbHom 6ytf,epa K555ATT5 (SN74LS244). 

11HTepqx:iic BBOJia-Bl,lllOJia PC BKJIID'laL"T n cc6ll 8-palpllJlllblH 6ytf,ep JlilllllblX; JlCllllllpparnp 

ilJlp<:ea C 11epeK11lO'laTCJICM na 7 IIOJIOJKCIIHH JlJlll }'t.'TilllllllKH fia1011om ilJIJ)CCa (Base); 

llClllll<ppaTop KOMilllll; ycrpoiicnio ynpill\llCllllll H mmncy O(ll'allll'lilllllll 11pep1,111a1111ii. 
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BBOJI-BblBOJI 1rncpopMamm ocymeCTBIDICTCll nporpaMMII0 8-pa1pllllHblMll CJI0BaMll /6/ •. 

Pa1pa60TattHble MOJillqmKaUllll MHOro<pyHKUllOHanbHblX nnaT )Lilli IBM PC 0Tnll'laKITCll 

'lllCJI0M aHan0IUBblX 11 Uttq>pOBblX BX0)I0B-BblX0JI0B (rn6n.2). CTpyKTypHall CXt:Ma nnaTbl Lab

Maxim np11ocneHa Ha p11c.3. BxonHall aHanoroBall 'laCTb nnaTbI nocrpoeHa Ha 6a·1c 

MllKpocxeMbl PGAIOO ¢11pMbI MAXIM /3/ - nporpaMM11pyeMoro yc11n11Te.JU1 c 8-KaHanbllblM 

aHanoroBbIM MYJ1bT11nneKcopoM. B Ka'lecrne a11anor0B0-u11q>poooro npeo6pa10Ban:m1 

np11MeHeHa MllKpocxeMa 12-pa1plln11oro AUn c ycrpoiicrBoM "Track and Hold" MAX164 /3/ 

- JIJlll n11ana1011a BX0JIHbIX c11rnanoB ±5B (MAX163- 0 ... +5B, MAXJ67- ±2,5B). 8b1xonHoii 

a11anonrnuii c11rnan cpopM11pyeTcll npH U0M0lllll l 2-pa1pl1JIIIOIU u11qipoat1aJHJIUBOIU 

npeo6pa10Ban:mI MAX508 /3/. 

J 2-pa1pllJlHblii 
1 

TTporpaMMHp. 

AUTT C YBX ycllJIHTeJib c L·: Ananor. 

EOC MAX163/MAX164 M)'JlbTHil/leKC. • • BXOJU,I 

wl I 
RD PGA 100 -n 8 

8 

ll 

H 
CTapT npeo6p. 

CxeMa 1anycKa r- Bnellill. 
AUCT crpo6 

nporpaMMH. :JanycK 

HnTep<t,eiic 
0 8-pa'IJ). BXOJlHOii .. 

B Hyrp. wuHa D.aHHbl 
Uncpp. 

PC UHcppoooii perncrp BXOJU,I 
8 

p 

C no111Ka 8 8-palp. BblXOJlHOii I 
npepblBannii 

llncpp. 
UHcppoooii perncrp S BblXOJU,I 

6y<t,ep ~ 
0

/ ; ; I 8+4 

~ 12-pa1pllJlHblii 
llannMx 

7 I 
J 7 UATT 1-) UATT 

WR MAX 508 

Pttc.3. CTpyKTypHall cxeMa MHoroq>ynKuuonanbnoii. nnaTbl Lab-Maxim 

HMeIOlllHt:Cll Ha nnaTaX attanoroBble BX0Jibl M0;KH0 ucnoJJb10BaTb )Lilli H3MepeHHll 

Hallpll;KeHHii, TeMnepa:rypbl, T0Ka, aHanH1a cttrnanoB H c6opa nanHbIX. 

AHanoroBble BblX0/1.bl M0;KII0 npHMC!lllTL )Lilli ynpaMeHHll npoueccaMH H MaUJHHaMH, 

re11epau11H a11anoroBblX cpyttKUHii, ynpaMel!Hll llCT0'IHHKaMH T0Ka ll minpll:lKCHllil If T.)I. 

UttcppOBblt: BX0JI!lble ll BblX0)l!lblC CHrttanbI npHMeHHMbl )Lilli K0HTp0mI 1a C0CT0llHHeM 

Bllt:UJHHX UH<ppOBblX cHrnanoB, Bblpa6oTKH npepb1Bat111ii, nepeKJJI0'leHHll B!IClllHHX UHq>pOBblX 

CXt:M H pene. 

TTporpaMMHOe o6ecneqeune WU! CllCTeM ll3MepeHR51 ll KOHTPOilll 

l];Ill pa·1pa60T'IHKOB nporpaMM!I0IU 06ecne'lelllli1 HHTepq>ettCHble nnaTbl npenCTaBJUIIOT co6oii 

ycTpoiiCTBa C !ICCK0JlbKHMH nopTaMll BBO)la-BblB0)la /6/. 3-ro ll01BOJUleT npHMC!lllTb KaK 

JJHUeH1H0HHue nporpaMMHbie npoJI}'KTbl (Lab View, Lab Windows /1/, Labtech /2/), TaK H 

CO0L"TBCllll!,le nporpaMMHble llaKCTbl )Lilli c6opa tt o6pa6oTKH naHHblX /5/. 
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ll;lll CllCTt:M 111MepeHllil If K0HTponll aHan0IUBblX Cllrttan0B HaMH' 6b1JI a,!lanTHp0Bal! J1J(ll IBM 

PC naKe-r nporpaMM DAD3D nt. naKer DAD3D 11anttcau 11a ll3bIKe CH. 011 nocrpoeH no 

npHHUHny MH0roKaHanbH0ro attanH3aTopa: no3BOJUieT BCCTII 0)III0BpeMCHH0e Ha6moneHHe 3a 

nocryna10111HMH Ha MHOIUq>yttKUIIOHanbttyIO nna:ry CHrttanaMH, H3MC!llll0lll!IM11Cll BO BpeMCHH 

OT l!CCK0JlbKHX MllKpoceK)'H)I no HCCKDnbKHX cyroK. B 3aBHCHM0CTH OT K0HKpeTH0ro 

3KcnepHMCHTa 3TH Cllrttanbl JJH6o K0ppenHp}'IOT MCJ!my co6oii, JJH6o HC3aBHCHMbl. Bo3MOJKliO 

H3Mept:11He H nocrpoeHlle <pyttKUHOHaJJbHblX 3aBHCl1MOCTCH CHrttanoB C naT'IHK0B, HanpHMep, 

Hanpll;KCHHe - TOK Hnll conpOTHMCHHe - TeMnepaTypa If T./1.., J:lpyrttMH cnoBaMH, CHCTeMa 

H3MepeHuii Ha 0CH0BC MHOro<pyttKUHOHanb!IOH nnaTbl n03BOJUleT CHHMaTb. BpCMCHHbie 

pa1Bep:rKH CHrttan0B H q>yttKUHOHaJJbHble 3aBHCHM0CTll. 

naKe-r nporpaMM conep;KHT yno6Hblii )Lilli nonb10BaTeJill uHTepq>eii.c. IlaKer DAD3D 

nonnep;KHBaeT pa60Ty B MH0IU0K0HH0M pe;KHMe. OKHa ucnonb3}'10TCll )Lilli OT06pa;iceHIDI 

0)1110- H JIByMepHblX rncrorpaMM H <pyttKUHii. IlpH ;icenaHHH n0JJb30BaTenb M0:lKeT ll3MCHHTb 

Ha6op UBeT0B, coCTaBIDIIOlllllX :.neMeHT0B 0K0H (111Kana, CeTKa, UH<ppbl, rncrorpaMMbl " T./1..). 

Il,nll 11ccnt:JI0BaHllil <pyttKUHOHaJlbHblX 1aBHCHMOCTeii DAD3D n0"3B0mieT HaKJIU/1.bIBaTb 

llt:CK0JlbK0 mo6pa;i<eHHB B 0KHax npyr Ha npyra. 

Paipa60TattHbiii MexaHH3M 11.ByMepHblX nceBnorncrorpaMM npenHa1Ha'leH )Lilli perncrpaum-1 u 

HaKonneHllil orpoMHoro K□nH'lecrBa co6brruii (no 1013
). 

3aKJIJOqenae 

MHorocpyttKUHOHanbHble ll!1Tepq>eiic11ble nnaTbl B 0CH0BH0M npenna111a'1eHbl )Lilli CllCTeM _c 

11e6oJ1blllHM K0JIH'lecTBOM K0HTponttpyeMhlX cumanoB (8-16). 

n PHMCIICHlle ll3MepttTenbHOH CllCTCMbl II.Jill K0HTpoJlll CHmanoB C B!lyTpeHneii. MlllllCHH 

cBCpxnp0B0/1.lllllero ycKopHTeJill HYKJIOTPOH /8,9/ ynpocr11no ee nacrpoii.Ky. Yc11ne1111b1e 

CllrttaJJbl C nereKTopoB H3Jly'!CHH'll («1>3Y H B3Y) npe)ICTaBJlllJIHCb Ha 3Kpatte M0IIHTOpa B 

Kal!m0M Ulf'KJle ycKopenllil, 'IT0 no3BOJlllJI0 onepaTHBH0 K0ppeKTHp0BaTb B3llliM0/I.CttCTBHe 

AU-MmreHb 3.8 faB/c 

2200 

:a 2000 

i 1800 
t.: 

I 1600 

~ 1400 

1200 

0 100 200 300 400 

BpeMll, MC 

Pl!c.4. BpeMCHHall L"rp}'K:rypa B3aHMO/I.CttCTBH'll Au-MHlllCHH C ny'IK0M )ICHTpOHOB 

C HMnyJibC0M 3,8 f3Bfc 
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IIY'{Ka c MHllleHb!O, Ilptt HC06XOl{HMOCTH IIOJIY'{eHHaJI HHclioPMauIDI "JaTIHCl\lll3.llacb Ha Jll1CK 
){JUI IIOCJie)l)'IOIJ.ICll o6pa60TK!I. B Ka'lecTBC npttMepa npHMCHCHHll CHCTCMbl H"JMepeuttii Ha 
pttc.4 npencrallJleHa BpCMCHHaJI (.,'TP}'KTypa CBCTOBOro H'.llIY'fCHHll Au-MHmeHH npH cc 

B3aHMO}leHCTBHH C IIOTOKOM pCilllTHBHCTCKHX }lCBTpDHOB C HMilyJibCOM 3,8 f:iB/c BO BpeMll 
ceanca Ha HYKJIOTPOHe. 

B 3aKJllO'ICH!IC aBTOpbi C'l!ITaIOT CBOHM npIDITHbIM }lOJIIUM no6naro11apl1Tb "Ja II0JIC!Hble 
o6c~eHHll ll II0MOIJ.lb B np!!MeHeHH!I Cl!CTeMbl A.C.ApTeMona., H.A.ManaxoBa, A.HoBaK, 
H.B.Il!IJlllpa, c.r.Pe311!1KOBa. 
Ha 3aKJIIO'IIITCJibHOM ::JTalle pa6oTa BblIIOJlHllJlacb lip!! !pHHaHCOBOH II0JlJlep::u:e rpairra Pll>lf>H 
96-07-89328. 
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