naBa 2

KoMmnbloTep Kak usameputenbHbIA NpUoop

[lepcoHanbHbBI KOMIBIOTEP, JOMOTHECHHBIH HEKOTOPBIMH ANMApPaTHBIMH MPHCIOCO0-
JICHUSIMH, MO’KHO MPEBPATHTE B 3JICKTPOHU3MEPHTEIBHBIN NPHOOP, KOTOPBHIH MOXKET OBITh
WM OYCHb MPOCTHIM H3MEPHUTCIBHBIM HPUOOPOM (HAIpUMEp, AT U3MEPCHHS YACTOTHI
pa;u/locnrHana), U1 OUYCHb CJIOKHBIM HU3MCPHUTCIIBHBIM KOMILJICKCOM, MPCAHASHAUCHHBIM
A1 U3MCPCHUA CaMBIX PA3HBIX JJICKTPUUCCKUX U HCOJICKTPUICCKUX BCIIUIHH.

Marepuan 3TOH riaBel PACHPCICIICH IO TPEM PA3ICIIAM.

o B nepBom pazaene npuseacHa HHPOpMALA 0 IPUMEHEHUH COBMECTHO C KOMIIBEOTCPOM
MIPOCTOTO CAMOJEIBHOTO alMapaTHOr0 YCTPOHCTEA, TMO3BOMIMIONIETO H3MEPATh YacTOTy
ITOJAHHOTO Ha BXOJ[ YCTPOHCTBA 3IEKTPHIECKOr0 CHTHAIA 3BYKOBOH YacTOTEHI.

L4 BO BTOPOM pa3AcCiIic OIMUCaHbl BO3MOXKHOCTH BBITIOJIHCHUA NMOCPCACTBOM KOMIIBKOTCPA
I/ISMCpCHI/II\/'I PA3IUIHBIX 3JICKTPUUCCKUX U HCIJICKTPUUCCKUX BCJIMIUH C MOMOIBIO HC-
JOPOTHX aHAJIOro-uudpoBhIX Mpeodpa3oBaTEICH.

e B TPCThCM — HPHUBCACHBI HCKOTOPBIC CBCACHUA 00 U3SMCPUTCIIBHBIX MOAYJIAX, KOTO-
PBIC MO3BOIAKOT COBMCCTHO € KOMIIBIOTCPOM CO3daBaTh CJIOXKHBIC HU3MCPHUTCIILHBIC
KOMILJICKCHI.

MK kak npocTon yactoTomep

Campliii mipocToit mpuOOp ISt U3MEPCHUS YaCTOTHI AJICKTPOMATHUTHBIX KONCOAHHI
3BYKOBOH 4acTOThI MOHO mocTpouthk Ha Oase [1K. Jlns storo HeoOxoaumo no0aButh K
HEMY OYEHb MPOCTOC AIMMAPATHOE SJICKTPOHHOE VCTPOHCTBO M pa3paboTaTh COOTBETCT-
BVIOIIYIO KOMITBIOTCPHYIO POrPamMmy.

Jns BEIMOMHEHUS NOCTAaBICHHON 3a1aun ucnonb3yeM COM-nopt koMIbIOTEpa, a pH
CO3JaHUHM KOMIBIOTCPHOU MMPOrpaMMbl MPHMECHUM IPHHLIUIBL HECTAHJAPTHOTO MPO-
rpammupoBanus COM-mopTa, H3MOKEHHBIC B T1aBe 1.

[prHIMn npeanaracMoro H3MEPEHNs YaCTOTH OUeHb MpocT. KommbroTepHas nporpam-
Ma npocMaTtpuBacT noxasacMeli Ha Bxoa COM-mopra KOMIBIOTEpA CHIHA B TCUCHHUE OII-
PEIOCTICHHOTO BPEMEHH M CUUTAET MPH 3TOM UYHCIO MOJIOKUTCIBHEIX HOMYIICPHOI0B JIICK-
TpUYeCKUX KoneOaHui. BenmirHa u3MepseMoil 4acToThl CHTHAMA TIOAYYACTCS B Pe3ybTa-
TE JCTCHUS 3TOrO YHCIIa MOAYIICPUOI0B HA BPeMs MPOBCACHHS U3MEPCHHUS (B CEKYHIAX).

[Tpu cozpanuu NpOCTOro YacTOTOMEPA VUUTHIBATNCH CICAYIOIINE MOMCHTHI.

e Hamepsemblil curHan B OONBIIMHCTBE CIYYACB MOMKET HMETh CHHYCOWAATIBHYIO (WITH
OMU3KYIO K cHHyconaansHOH) dopmy. KommbroTepHas mporpamMma MOMXKET HIpocMaT-
pHBATh TAKOW CHUTHAMT U PadoTaTh ¢ HUM, HO OoJiee YAOOHBIM A BOCHPHUSATHS KOMIIb-
FOTCPOM SIBISCTCS CUTHAT MPSIMOYTOIBHOH (OPMEL.

e COM-nopT BOCHPUHUMACT KaK MOJIOKUTEIBHBIC CUTHAIBI ¢ aMIUTUTYAOH OT +3 10
+12 B, Tak ¥ OTPHULATEIBHBIC CUTHAJBI C aMIuUTyA0u oT —3 1o —12 B. Curnanet ¢
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AMILTATYI0H OT —3 10 +3 B KOMIOBIOTCP MOMKET CUUTATE U MOJIOKUTCIBHBIMHA H OTPHU-
uarenbabivi, [lostomy momaBate curHamel Ha COM-mOpT KOMIBIOTEPA CACAYET B
CTPOro ONPEACICHHON MOMAPHOCTH.

Cornacylolee annapatHoe yCTPOWCTBO

[TpuHIMNMATBHAS 3NCKTPUYECKAas CXEMa IMPOCTOrO ANNapaTHOrO MPHCIIOCOONCHUS,
MPEIHA3HAYCHHOTO s COracoBaHus BXoAHbIX quHui COM-mopra ¢ U3MEpsSIeMbIM CHT-
HaJIOM, ITOKa3aHa Ha puc. 2.1.

+12B

R15 330k

C3 0,3mk

R1 R3
220k[

DA1

C1
K140yQ7
+

0,1mk
>_| l_ VT1

KT315 R12 10k

Bxon
10k Bbixoa

15
I

K xremmam «Bxom» (cm. puc. 2.1) mOABOIUTCS HU3MEPSICMBIA CUTHAN ¢ AMILIUTYIOH
He Oonee 5 B. Ecnu u3mepseMblil CUHTHAT UMEET OOBINYIO BETHUUHY aMIUTUTYABL, TO OH
JOJDKCH MOJKTIOYATHCS Yepe3 JOMOTHUTCIBHBIN TOCIEA0BATEIBHBIA PE3UCTOP, BETHINHA
kotoporo npumMepHO 100 kKOMm.

Ha tpanszuctope VT'1 cobpaH ycHuTe b IEPEMEHHOTO TOKA. Y CHIICHHBINM CUTHAT T10-
nmaercs Ha Tpurrep Lmurra, coOpannsiii Ha Tpanzucropax V12 u VT3, Ha3nauenue sto-
IO TPUITEPA COCTOUT B TOM, YTOOBI MpeoOpa3oBaTk MEPEMCEHHBIN CUTHAT CHHYCOWAATb-
HOW (MM MHOM) GOPMBI B CHTHAI MPsAMOYroibHOM (opmbl. lenaeTcs 310 Clieayomum
o0paszom.

[Tpu orcyrcTBHM BXOOHOrO curHana nepebii Tpanzuctop (VT2) tpurrepa 3akpeit, a
Bropoit (VT3) OTKpPHIT 32 CUST MOAAYH MONOKUTCIHHOIO CMCIICHHUS UYSPE3 PE3UCTOPHI
R6, R7 u R8. DOmurrepnsiii Tok BrOporo tpansucropa (VI3) mporekaer yepes auoxn
VD1, BKIIOUCHHBIH B LICHH 3MUTTCPOB 00OUX TPAH3UCTOPOB, U NAJCHNC HAIPSDKCHHUS HA
stoM auoae, pasHoe 0,5-0,7 B, BeI3pIBACT 3amHPaHUC NCPBOTO TPAHIUCTOPA.

Korma nonoxurenpHas moIyBOIHA BXOJHOTO CHrHAIA Ha Gase Tpanzucropa V12 npe-
BBICUT BCIMYMHY MAICHUSA HampspkeHus Ha anoac VDI, tpamsucrop VT2 ormmpaetcs,
HaIpsDKEHUE Ha €r0 KOJIEKTOPE Pe3Ko yMeHbmaercs u Tpansuctop VI3 zammpaerca. [lo
OKOHYAHUH MPOXOKACHUS TONOKUTEIBHOT'O MOINEPHOAA CHHYCOUJATBHOTO HANPSIKCHUS
(vwu UMITyaBCa TOJIOKUTCIBHON MOMSPHOCTH) HA Oase Tpansucropa V12 stor TpaH3u-
CTOp CHOBA 3aKpeIBacTcs, a Tpansuctop VI3 orkpeiBaercs. Pesucrop R8 cnyxur qia va-
CTPOUKH pekuMa paboTHI TPHUTTEPA.

Puc. 2.1. Cxema cornacyroLero ycTpoictea
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B 3aBucmMoCTH OT TOr0, OTKPBIT WM 3aKpHIT TpaH3ucTop V13, BenwunHa Hampske-
HUS Ha KOJJICKTOPE 3TOr0 TPAH3UCTOpa CKA4YKooOpa3HO M3MeHseTcs (mpuMepHo) ot +1
no +10 B. Oto Hampspkenne uepes pesucrop R11 moctymaer Ha BXOX OnEpanHOHHOrO
yeunutenss DAL, KoTophiii HCIIOTHSET POJIb COTIAcyIOWEro ycrpoicrsa. Hacrpotika co-
[JIACYIOLIETO YCTPOHCTBA BHITIOMHACTCS IepeMeHHBIM pe3uctopoM R13. BriGupaercs Ta-
KOC MOJIOKCHUH JBHIKKA 3TOTO PE3UCTOPA, MPHU KOTOPOM HANPsDKCHUE HA KeMMax «Brl-
X0I» M3MEHsieTcs oT otpunareapHoro (ot —4 10 —10 B) o monoxwurensroro (ot +4 10
+10 B) B 3aBHCHMOCTH OT TOT0, 3aAKPHIT WK OTKPHIT TpaHzuctop VI3,

Beixoa cormacyromero ycTpoHCTBa JOMKCH MOAKIIOUATHCH K BBHIBOOY S(8) COM-
nopra, a obmuit nposox — k BeiBoAY 7(5). Homepa BeiBOmOB manbl ams pazsema COM-
nopta DB25, a nina DB9 mokazanst B ckoOkax.

Ha puc. 2.2 mokazaH BTOpoH BapHaHT anmmapaTHOrO YCTPOMCTBA Ui MOJAYM H3ME-
psemoro curaana Ha COM-nopt koMmoprOTepa.

O
+12B
R2 R14 330k
10,0m H L
C2 1& +12B
! VT1
DA1 o
oSk | R St RISOYAT) Ro DA2
' 100k [: R6 22k | qox |K14ova7 R15
>— — > N 100
5 r . >—‘ Bbixop,
oA R3 H R4 R7 2.2k R10 10k
8,2m 3,9k [ -
R5
10k +12B R13 10k -12B
1 1 O e T B )

R11 10k R12 1k

Puc. 2.2. BTtopoii BapuaHT cornacytolLlero ycTpoiicTea

Ha tpansuctope VT1 coOpaH HCTOKOBBIH MOBTOPUTEND ¢ OONBIINM BXOJHBIM COIPO-
THUBJICHUEM, YTO OUCHb BAXKHO I JAHHOTO ycTpotictea. C APYro CTOPOHBI, HCTOKOBBIH
HMOBTOPHUTENb UMEET HU3KOE BBIXOJHOE CONPOTHBIICHHUE, IIO3BO/ISIOIIEE OYEHD YAAUHO CO-
[JIACOBATh MMOBTOPHUTENB C BXOJOM OIEpanuoHHOro yemaurens DAL,

OmnepamonHeIll yeruTenb, coopanaeid Ha DAL, ssmserca tpurrepom LlmurTa u npe-
00pasyeT MOCTYMAIOIINHA Ha €0 BXOA CHUTHAT CHHYCOMIATBHOM (POPMBI B CHTHAN € TPSAMO-
yroneHOM (opmoii. Kackan Ha onepaunonHoM ycmmmrene DA2 wcnomHser pone corna-
CYIOWIETO YCTPOHCTBA | mpeaHasHaueH A nogaur Ha COM-opT Kak IOIOKUTETbHOH,
TaK U OTPHULATCIBPHON COCTABILIIOIICH CHrHANA. DTOT KackaJ MOJ00CH aHAOTHYIHOMY BbI-
XOZHOMY Kackany u3 cxembl Ha puc. 2.1 u moaxmouaercs k COM-NopTy aHATIOTHYHO.

Mporpamma gna NnpocToro 4yacTtoTromMepa

[IpencraBiacHHBIC HIDKE UCXOTHBIC KOABI KOMIBIOTCPHOM HPOrpaMMBbl IS MIPOCTOTO
4acTOTOMEPA BHIIOIHEHHI B cpeae nporpammuposanus Borland C++ Builder.
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JUTd JKEemarox caMoCTOSITEIbHO TOBTOPUTE 3TY IPOrpamMMy Ha puc. 2.3 IpHUBOIUTCS
PHUCYHOK (HOPMBI U3 MPOCKTA MPOrPaMMEIL, KOTOPBIF HOCUT Ha3paHue [zmerenie2.

Hanee, B muctuare 2.1 — TCKCT 3a-

N NEIET
rojosounoro (aina Hu3 npoekra lz- L abel?

. Label6 abpe bk
merenie?. it [ ]

INuctudr 2.1. Gain izmer.h

#ifndef IzmerH
#define IzmerH

#include <Classes.hpp>

finclude <Controls.hpp>

#include <StdCtrls.hpp>

50500 Ty 500...2000 My | 2000..6000 My | 6000..10000 My |

BuGpatt nopt

COM |1_ OtkpuTh COM-nopt

temal

W3aMepuTL yactoTy

Label3
Label4
Labelb:

Label8:

YepaTe pesyneTaTs MEMepEHME

finclude <Forms.hpp>
<Buttons.hpp>

<ExtCtrls.hpp>

#include
#include

class TForml
{
__published: // IDE-managed Compone

TLabel *Labell;

TLabel *Label2;

TEdit *Editl;

TSpeedButton *SpeedButtonl;

TMemo *Memol;

TButton *Buttonl;

TButton *Button2;

TLabel *Label3;

TLabel *Label4;

TLabel *Labelb5;

TButton *Button3;

TLabel *Label6;

TLabel *Label7;

TButton *Buttoni4;

TButton *Buttonb;

TButton *Button6;

TButton *Button7;

TLabel *Label8;

public TForm

Puc. 2.3. PucyHok dpopMel NpoekTa Izmerenie2

nts

void  fastcall ButtonlClick(TObject *Sender) ;
void  fastcall EditlChange (TObject *Sender);

void  fastcall SpeedButtonlClick(TObject *Sender);
void  fastcall Button2Click(TObject *Sender) ;
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2

void  fastcall Button3Click(TObject *Sender)

void  fastcall Button4dClick(TObject *Sender) ;

void  fastcall ButtonbClick(TObject *Sender);
( )
( )

2

void  fastcall Button6Click(TObject *Sender
void  fastcall Button7Click(TObject *Sender
private: // User declarations

2

public: // User declarations
__fastcall TForml (TComponent* Owner) ;

}i

#endif

B TekcTe mpuBEACHHOTO BBIIIE 3ar0I0BOYHOrO (paiiia onmucaHbl BCC KOMIIOHCHTBI, VC-
TAHOBICHHBIC Ha (opMe TPOCKTa W BCE (YHKLUUH, 3aJCHCTBOBAHHBIC B IMPOCKTE
Izmerenie?2.

Tenepp paccMoTpuM daiin izmer . cpp, B KOTOPOM OMHCAHBI Bee (YHKLMU, 3a0CHCT-
BOBAHHBIC B JAHHOM NPOEKTE. B 3TOM M MociaeIyromux TUCTUHTaX Bee PYHKLINUU MPOHY-
MEPOBaHBI 111 OBICTPOrO UX OTBICKAHUSL.

®aliin izmer.cpp HAYMHACTCS, KAaK OOBIYHO, C OMMUCAHUS MOJKIIOUACMBIX 3ar0JI0BOY-
HBIX (pafinoB.

B ¢yaxuym 1 onmcanbl BCe OEHCTBUS, KOTOPBIC AOJKHBI OBITH NMEPBOHAYAIBHO BBI-
MOTHCHB! HaJ YCTAHOBJICHHBIMH Ha (POpME KOMITOHCHTaMH.

NueTuHr 2.2. ®aiin izmer.cpp

// ABTop: TeHHamt A. Tammues, © 2005 r.
finclude <vecl.h>
#pragma hdrstop

#pragma inline // Paspemaer paboTy ¢ AcceMbiepoM
#include <conio.h> // PaBora ¢ COM-nopToM

#include <stdio.h> // PaBora co cTpokamMm

#include <time.h> // TosBoJsigeT padoTaTb C BpeMeHeM
#include <mmsystem.h> // CayxuT g ompenesieHuMsS BPeMeHM B MC

#include "Izmer.h"

#pragma package (smart init)

#pragma resource "*.dfm"
TForml *Forml;

// OBbaBieHVe MepeMeHHHX BeJIMUMH

int iPrt; // Homep BHBpaHHOTO COM-TopTa

unsigned iPredel; // llepemeHHas BenMuMHa UIS KAXKOIOTO M3 [IPEINEIOB
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float prtl;

// BcromorarTesbHas epeMeHHas (UMCio MMePUOIOR)

e
__fastcall TForml::TForml (TComponent* Owner) // 1
TForm(Owner)
{
Caption = "UsmMepeHHMe UYacTOTH uepes COM-nopT"; // Barosopok

Memol->Clear () ;
Label3->Caption
Labeld4->Caption
Labelb->Caption
Label6->Caption
Label7->Caption

o,
’
o,
’

o,
’

"Mpenenel usMepeHna";
FloatToStr (iPredel) ;

SpeedButtonl->AllowAllUp = true;

// OUUCTUTL TEKCTOBOE OKHO
// YBpaTb TEeKCT MeTKU

// CxeslaTb HaOIMCH
// PBumaeT mpemesbl U3MepeHUS
// HaxaToe cocTosHMEe KHOIKU

SpeedButtonl->GroupIndex = 1; // To xe
}
=
// ®YHKLUMSA B3aKaHUMBaeT paboTy MNPOorpaMMEl (KHOMKA «BLXOm»)
void  fastcall TForml::ButtonlClick(TObject *Sender) // 2
{
Close () ;
}
=

Oyukimd 2 mUCTHHTA 2.2 cHavyana NpeKpamaet padoTy BCeX 3aA¢HCTBOBAHHBIX B MPO-
rpamMMe OkoH u (haiiioB, B ToM uncie 3akpeiBacT COM-nopt, mociae 4ero 3aKaH4YuBacT

paboTy mporpaMMEl.

B naucrunre 2.3 ¢yakumsa 3 caykut ans BBoga Homepa eoidpanHoro COM-mopra. Ec-
JU B OKHE PSAAKTHPOBaHMS Editl HET TEKCTA, BRIBOAUTCS COOOIICHUE ¢ HATIOMHUHAHUEM
o HeoOxomumocTH BeBecTH HoMep COM-mopra. Jta QYHKOHS, a TAKKE W CICAVIOIIAS
¢dyukums 4, xotopas BeinmoaHseT orkpeitTie COM-nopTa, mogodHa aHanOrHYHbBIM (PYVHK-
LUAM U3 TIPOCKTA, OMHCAHHOTO B MPEABIAVIICH ITIABE.

NueTuHr 2.3. MpogorxeHue 1 daiina izmer.cpp

f
// ®YHKLUMSE CIYyRMT OJIS BBOOa HoMepa COM-mopTa (OKHO pelaKTUpOBaHMS)
void  fastcall TForml::EditlChange (TObject *Sender) // 3

{

if (Editl—>Text e llll)
ShowMessage ("BeeguTe HoMep COM-noptal!');

else

iPrt = StrToFloat (Editl->Text);

// HOBBIT HOoMep COM-mopTa



54 KomnbloTep kak MsMepuTenbHbINA Npuéop

// OrkpeTMe BHEpaHHOTO COM-NIopTa
void  fastcall TForml::SpeedButtonlClick(TObject *Sender) //4
{
int iPrt = StrTolInt (Editl->Text);
HANDLE hPort;
char sPort[10];
if(Editl->Text == "")
ShowMessage ("BeemuTe HoMep COM-mopta");
else
{
1f (SpeedButtonl->Down)
{
char sPort[10];
// CosmaeM mMsa I BHOPAHHOTO IOpTa
sprintf (sPort, "COM3d", iPrt);
// THTaeMcs OTKPEITH [NOPT

HANDLE hPort = ::CreateFile(sPort, GENERIC READ | GE-
NERIC WRITE, 0, 0, OPEN EXISTING, 0, 0);

if (hPort == INVALID_HANDLE_VALUE)
{
DWORD dwError = GetlLastError();
// CMOTpMM UTO MOJYYMJIOCH [PY OTKPEITIN

if (dwError == ERROR ACCESS DENIED || dwError == ER-
ROR_GEN_FAILURE)

{Memol->Lines—->Add ("IlopT He MOXeT OEITL OTKPHIT") ;
}
}
else
{
// TIOpT OTKPHIT YCIIEIHO
Memol->Lines->Add ("[lopT yCHeWHO OTKPHT") ;
Memol->Lines->Add (sPort) ;
SpeedButtonl->Font->Color = clBlue;
SpeedButtonl->Caption = "COM-nopT OTKpPET";
}

Oyuxuug 4 u3 nuctunra 2.3 otkpeiBact 1 padotsl BeiOpanneii COM-mopt. Crava-
7a B HEH CO3JAETCS MOMTHOE UM IIOPTA C YIETOM BBEACHHOH mudpsl, 0003HAYAIOMEH 110-
PAAKOBBIH HOMEP BBIOPAHHOIO MOPTA. 3aTEM MPOU3BOANTCS OTKPBITHE MOPTA, & MOCIC-
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HUC CTPOKH CAYXKAT A/ BBLAAYH TEKCTOBOTO COOOIICHHUS 00 OTKPBITHH MOPTA M U3MCHE-
HHH 1[BETA HAXKATONW KHOIKH.

B nuctunre 2.4 mpuBOAMTCS TEKCT OMUACAHMS (DYHKIHH 5, KOTOpas BHIIIOIHICT HU3MEpe-
HHUC KOJIMYCCTBA CUUTAHHBIX TICPHOAOB ICKTPHUCCKUX KOJICOAHHH B M3MEPSICMOM CHTHAJIS
U BBIYUCTIICT BEIMIUHY OTPE3KA BPECMCHH, B TCUCHUC KOTOPOT'O BHIOTHSITHUCH H3MCPCHHSL.

IMoxcuer KoaMHYECTBA BOMHOBBIX MCPHUOAOB KOJICOAHUN BBIMOIHICTCS OMCPATOPOM
for(i;i<iPredel;i++) {}. llepemcHHas BeauumHa iPredel BHIOMPACTCS Pa3IUY-
HOWM [Tl KQyKJO0T0 U3 33ACHCTBOBAHHBIX B MPOrpaMMe npeaeaos uameperus. Caemano 31o
JUTSL TOTO, YTOOBI MPOLICCC U3MEPEHUS HA 00JI6e HU3KUX YaCTOTAX HE 3ATSATHBAJICS CIIHII-
KOM J0jr0. BeIOOp 3THX HEPEMEHHBIX JOKCH MPOU3BOAUTHCS MO PE3YJbTaTaM KCIIC-
PUMCHTOB, B 3aBUCHMOCTH OT npumeHeHHOro mporeccopa B [1IK u ero GeictpoaeiicTsust.

B nocaeaanx cTpokax OMHUCHBACTCS BHITIOHCHUC PACcUcTa U3MepseMon yactoTsl. [o-
JAYUCHHOC B PE3YIBTATC MPOBCACHHOTO HU3MCPCHUS YHCIIO LCIBIX BOJH 3ICKTPUUCCKUX
KOJIeOaHUH BRIPAKACTCS MICPEMEHHOM BEJIMUYHMHONW prtl, a OTPE30K BPEMCHU, B TCUCHHE
KOTOPOTO OBLJIO MPOBEASCHO H3MEPEHHUE, BHIPAIKACTCS PA3HOCTHIO MEKIY BPEMCHEM Hava-
Ja ¥ BPCMCHCM KOHIIA U3MCPCHUSA (clocktime? - clocktime+0.1). Benmuuwnna 0,1
BBEICHA JJIS TOTO, YTOOBI H30CKATH CIIyUas ACICHUS HA HYJIb U OOJIIION MOTPEUIHOCTH B
pesyabTaT u3MepeHus He BHeceT. Yacrora koacbanuii B 1 Mc onpenensercs Gopmysioi
float aa = prtl/(clocktime2 - clocktime+0.l).3aﬂﬂdonpeﬂmUmequCHO
KOJIcOaHUH B CCKYHIY.

NuecTuHr 2.4. MpogornxeHue 2 daiina izmer.cpp

// BHIIOJIHAETCH MPOLIECC USBMEPEHMS YaCTOTH
void  fastcall TForml::Button2Click(TObject *Sender) // 5
{
int prt2;
Memol->Lines—->Add (" ");
Memol->Lines—->Add ("sMepeHMe YaCTOTHE CUTHaJla Ha JmHMM CTS");
prtl =1;
unsigned clocktime = clock();
unsigned i;
for(i; i<iPredel; i++)

{

prtl++;
whl:
if (iPrt == 1) asm mov dx, 0x3fe;
else asm mov dx, 0x2fe;
asm {

in al, dx

and al, 00010000b
jz whl

Jnz wyh3

}
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wyh3:
if (iPrt == 1) asm mov dx, 0x3fe;
else asm mov dx, 0x2fe;
asm {

in al, dx
and al, 00010000b
Jjz wyhl
Jnz wyh3
}
wyhl: prt2 = 1;

if (prt2 == 1) goto whl;
}
Label3->Caption = "PesynbTaT usMepeHUa";
unsigned clocktime2 = clock();
//31leep (1000) ; //VicnosbsyeTca mpM OTJIafgKe MPOTPAaMMEL
float aa = prtl/ (clocktime2 - clocktime+0.1);
float bb = aa/1000;
float cc = 1/bb;
Label4->Caption = "Uucsio msaMmepenntt = "+Float-
ToStrF(prtl, ffGeneral,6,2);
Label5->Caption = "UacTora = "+FloatToStrF (bb, ffGeneral, 6,2)+"
Tepu";
Label8->Caption = "Ilepuon = "+FloatToStrF(cc,ffGeneral,6,2)+"
cek";
return;
}
s
// YhaneHue TeKCTOB C pesysibTaTaM/ WEMepeHMN
void  fastcall TForml::Button3Click(TObject *Sender) // 6
{
Labeld4d->Caption = "";
Labelb->Caption = "";
Label8->Caption = "";
}
s

B ¢ynaxipm 6 n3 muctrHra 2.4 BBINOMHACTCS VAATCHUE TEKCTOB COOTBETCTBYIOLIUX
MeToK. B nuctunre 2.5 mpuBeacHO omucaHue YeThIpeX (QYHKIHH, KaKIas U3 KOTOPBIX
BBITIOJHAET BBIBOJ HAa JKPaH TEKCTOBOH CTPOKH C YKa3aHHUEM IPEAEIOB H3MEPEHUH.

NueTudr 2.5. MpopgorxeHue 3 daiina izmer.cpp

// BrmaeT Ha SKpaH pemeJisl MSMEepPEeHMA
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void  fastcall TForml::Button4Click(TObject

{
iPredel = 1000;
Label7->Caption = "50...500 Tu";

}

// BrmaeT Ha SKpaH pemeJisl MSMEepPEeHMA

void  fastcall TForml::Button5Click(TObject

{

iPredel = 2000;

Label7->Caption = "500...2000 Tu";

}

// BrmaeT Ha SKpaH pemeJisl MSMEepPEeHMA

void  fastcall TForml::ButtonéClick (TObject

{

iPredel = 4000;

Label7->Caption = "2000...6000 Tu";

}

// BrmaeT Ha SKpaH pemeJisl MSMEepPEeHMA

void  fastcall TForml::Button7Click(TObject

{
iPredel = 10000;
Label7->Caption =

*Sender) /7
*Sender) // 8
*Sender) // 9

*Sender) // 10

"6000...10000 Tu";

Ha puc. 2.4 mokazano ocHOBHOE padouee OKHO NPOrpaMMbl Izmerenie?.
C MOMOMIBIO MpoHecCa U3MCPCHUA YACTOThI MOKHO BBITIOJIHATE CIIC U3MCPCHUA BC-
JIMYUH 3JICKTPUYICCKOI'O HANIPAXKCHUA U TOKA, 4 TAKXKC U J'IIO6LIX APYTUX SJICKTPHUICCKUX U

JAAXKE HCIJICKTPUUCCKUX BCIIUYUH, CCIIN
3TH BCJIHYHMHBI MOXKHO KaKHUM-TO o6pa-
30M OpeoOpa3oBaTh B YaCTOTY.

Hanprvep, a1 m3Mepenus Hanpsbke-
HUA AOCTATOYHO MNPUMCHUTH AONOTHU-
TEIPHO K U3MEPHUTEIIIO YaCTOTHI IPeodpa-
30BaTe/Ib «HANPSDKCHHE-4acToTa». CXEMBI
MOZOOHBIX — MpeodpazoBaTeici  MOXKHO
HAWTH B CTaphIX *KypHatax «Paano», Ha-
mprvep: Ne 2 3a 1984 1., Ne 2 3a 1985r.,
Ne 4 uNe 10 3a 1987 r.

g u3MepcHUS BCTUYUH 3JICKTPHU-
YUCCKOro COHIpOTUBJIICHUA HU CMKOCTH
MOKHO HUCTIOJIB30BATH MPAKTUYUCCKU JTHO-
ooti RC-reneparop, BO Bpems3ajaro-

i’ MiamepeHve yacToTbl Yepea COM-nopT - o] x|
Mpenenb naMepeHus 500...2000 Ny, [

50500 Ty | 500...2000 My | 2000..6000 My | 6000..10000 Ty |

BwGpartk nopt
COM |1_ COM-nopT oTKpHIT

MopT yenewns oTkpem
COM1

W3aMepuTL YactoTy

Hanepeniie vacTors) curiana wa maran CTS
PeaynbTar uamepeHusi

Yucno u3MepeHui = 1
YactoTa = 0.01 l'epu,
Mepuoa =100 cex

YepaTe pesyneTaTs MEMepEHHE

Puc. 2.4. Pabouyee okHO nporpaMmei
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MIVEO LEMOYKY KOTOPOT'O BKITIOYACTCS U3MEPSEMBIH PE3UCTOp Wi KoHAeHcaTop. OCHOB-
HOC TPeOOBAHUE K TAKOMY T€HEPATOPY — TOYHO M3BECTHAS (DYHKIIMOHABHAS 3ABUCH-
MOCTh MKV HapaMeTpaMHu BPEMI3aJA0MICH NEHH U YaCTOTOH.

OnucaHHbIi BblLLE NPOLECC M3MEPEHUSA YacTOThl C NOMOLLBIO MPOCTOro annapaTtHoro yCTponcTBa
MOXET Y[, 0BMeTBOPUTL NOTPeBHOCTU TONBKO CaMOro HEB3bICKATENbHOro Yenoseka. [Ansa BeINoOMHe-
HWS M3MEPEHU C MOBbLILUEHHONW TOYHOCTLIO HEOBX04MMO COBMECTHO C KOMMbIOTEPOM WCMOSb30-
BaTb cheuvanbHble pagWoareKkTpoHHbIe NpWbopLl, MpegHa3HayvyeHHble ANs aHanoro-uudposoro
npeobpasoBanung (ALM).

N3mepeHune ¢ nomouwbo npubopos AL

MpocTton 8-paspsaaHbin ALIM ¢
nocrnepoBaTtenbHbIM UHTEepdencom

YopoieHHO MOXHO ckazare, urto npuHimn padorer ALl cocrour B usmepenuun
VYPOBHsI BXOJHOTO CHUTHA/IA M BBLIAYC pe3ynbrata B uudposoit hopme. B pesyaprare pa-
60Tl ALII] HenpephIBHBIH aHAIOTOBEINM CHUTHAN MPEBPALIACTCS B UMITYJIbCHBIH, C OJHO-
BPEMCHHBIM H3MEPCHUEM aMILTUTY B KAXKAOTO UMITYIIbCA.

8-paspagHble nocnegosatenbHble AL ABRsATCA U caMbiMK gelleBbiMU, U caMbiMU NPOCTLIMU B
npuMeHeHUW. Mpu 3TOM UX paspelleHne ¢ TOYHOCTbIo 1/256 BMOMHe COOTBETCTBYET TOYHOCTY,
TpebyeMoi BO MHOTUX NPUIOKEHUAX NIOBUTENBCKOro M3MePUTENBHOro KOMMeKea.

KoMmoHEHTHI Takoro THIA H3rOTaBIMBAIOT MHOTHC MPOHM3BOAUTENH, HO KAKOH-THOO
CTAHJAPTH3ALMN U YHHUHKALUN OHU HE npuacpxkusarorcs. [loaroMy pacnonokeHue Boi-
BOJOB H IPOTOKOJIBI CBsI3U V pasHbIX THUIOB noxoOHBX ALIIT paznmansl. BosmorkHo, n3-
TOTOBUTEIH JCIAOT 3TO IS TOrO, YTOOBI 3aTPYAHHUTE 3aMECHY KOMIUICKTOB HA H3ACITHS
KOHKYPCHTOB.

8-paspsamubiii mocaenosarensHBId AL, koToperii OvaeT HCNONb30BaThCA B HpPUME-
pax, ObL1 BRIOpaH BBHAY TOro, 4To cyumecTBYIOT 10- u 12-paspsaHbie Momenu, MOIHO-
CTBIO COBMECTHMBIE C HHUM II0 PACIIOIOKEHHUIO BEIBOAOB. [Ipy ciaydae 310 MOXKeET yIpo-
CTUTB NPOOTIEMY MOACPHHU3ALNH VK€ TOTOBBIX U3ICTHH.

Ha puc. 2.5 npuseacna cxema pacnosoxerus BeiBogoB ALIIT TLC 549 dupmer Texas
Instruments. IMeHHO 3Ta MOJEIb OYAET PACCMOTPEHA HIDKE B €€ MPAKTHYCCKOM MPHME-
HCHHH.

Takoit ALIIT umeer Tonsko oxun ananoroseiii Bxoa (ANALOG IN) u aBa Bxoma myist
nogkmodeHus onopHoro Hampsokenns (REF+ u REF-).

Bropeim QHATOrOBBIM BXOZOM MOXKHO CHHTATh BBIBO e [7] — e
GND — o6mmuii.

ANALOG IN E 7 | vo cLock

Ecmu mpu stom BeiBOg REF — TOMXKE mMOgkmrOUEH K

obuemy mposoxy, To Ha Beixoxe AL 6yaer dopmupo- ner- [ o | pATAOUT
BaThCs OaliT BeIXogHOTO Koga, pasHbiii 00000000 npu Hy- ano [ 4| 5]
JCBOM  HANMPSHKCHHM HA  AHAJIOrOBOM  BXOAC, H 5 paspmsen AL TLC 549 1P
11111111 — mpu BXOZHOM HANPSHKCHHH, PABHOM OIOp- 10 paspnanuin AUTTLE 1049 1P
HOMY, KOTOPOE ToacTcs Ha BboiBog REF+, Puc. 2.5. Pacnonoxene BbiBo-

LOB aHarnoro-4udgpoBoro npe-

Kaxxapiii OUT BHIXOAHBIX JAHHBIX MOMKET OBITH CUMTAH
e A A obpasoBaTensa TLC549

Ha BeiBoge DATA OUT, mpuuem OUTHI BBIBOJSITCS CTap-
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muMu paspsaamu (MSB) Brepex mo mepemHemy ¢GpoHTY UMIyibcoB Ha BeBoge 1/0
CLOCK.

Oxno u3 npeumymects 3toro AL cocrout B TOM, 4TO OH MOXKET paboTaTh ¢ TFOOOH
YACTOTOM JUCKPETH3ALMH, OMPEACIIEMON YIPABISIIOMEH CUCTEMON, — OT OJHOTO U3MeE-
PCHUS 32 HECKOIBKO YacOB J0 ABAALATH THICSY H3MEPCHHUH B CCKVHTY.

OTHOCUTENbHLbIE n3mepeHuns

Caeayer MOMHHUTB, YTO aHATIOrO-LIUGPOBOH MpeodpasoBaTeib HYXKAACTCI B OUCHb
TOYHOM H CTa6I/IJ'IbHOM HUCTOYHUKC OIIOPHOI0 HAIIPAXKCHUA, OTHOCUTCIIBHO KOTOPOro
cXeMa IpeoOpa3oBaHus OLCHUBACT YPOBEHb BXOAHOTO HAMPSIKCHHS.

OxHako OBIBAIOT CIyYaH, KOrAa Kakas-muO0 U3MepseMas BETHUYHHA MOKET OBITh OIl-
pPeACICHA HC B BUAC OAHOI'O HaIIPAXKCHUA, 4 B BUAC COOTHOLICHUA IBYX HaHpH)KeHHﬁ.
CaMbIM OYCBHUAHBIM THIPUMCPOM ABJIACTCA HOTCHLII/IOMeTpI/I‘ICCKI/II\/'I JATUYHK, WIH J'IIO6I>IC
APYTUC JATUYUKHA, UCTIOJIB3YIOIUEC NU3MCHCHUC CONMPOTUBIICHUAA.

Hanpsokenne va AL B TakoM cnyuae mogaeTcs ¢ pe3uCTOPHOTO ACTUTENS, ITUTACMOTO
OT UCTOUYHUKA OIIOPHOI'0 HAIPSAKCHUA. HpI/I 3TOM AOCTATOYHO HUCIIOIB30BATE OAHHU HUCTOY-
HUKH OTIOPHOrO HAnpspKeHus u i pesucropHoro aeaureast AL u qns narauka, 9roGst
ABTOMATHYECCKH CHATH BIMAHUC MOTPEITHOCTH WK Apeiida ONMOPHOro HAIPSLKCHHUSL.

Takum 00pa3oM, MOKHO OYEHb TOYHO H3MEPATHh OTHOLICHHC HATPSDKCHUH B V3NIax pe-
3UCTHUBHOTO MOCTA, JAXKE €CIH OMOPHOC HAMPSIKCHUE HE CIHIIKOM cTadunbHO. B atom
CIydae MPUHSTO TOBOPUTH 00 OTHOCHUTEIBPHOM MPEOOPA3OBAHUH.

Ha puc. 2.6 nokazas npocToii IpuMep OTHOCHUTENBHBIX M3MEPEHHH, a IMEHHO Ompe-
JECTCHUE TONOKCHUS OCH TIOTCHLIMOMETPA, OTPAXKAIOLIETO, CKAXKEM, HMONOKCHHUE (Irore-
pa, HAIPaBJICHUE PAIHOMIOOUTEIECKONW aHTCHHBI HITH Yer0-TO HHOTO.

. O
Vce
R4 R1 Vce
Ccs
————O
Analog )
R3 +IN [MocnepoBaTenbHbIN 1/0 CLOCK WnHa
p————O
AUM 9 ynpasreHus
DATA OUT
¢——O
REF+
(] o
nalo -
9 REF GND GND
-IN
O

Puc. 2.6. Mpumep cxeMbl OTHOCUTENLHOrO U3MepeHUs

OmnopHoe HanpspkeHHEe GOpMHUPYETCS HEMOCPESACTBEHHO U3 HanpspkeHus nuranust VCC,
o0bpyHO cTabunmusupoBanHoro U pasHoro 5 B. [Ipeacrasum, uto B cxeme R4 =R1, aR3 =
R2 nmn uro otnomenud R1/R2 u R4/R3 omunaxosbl. Korga moaBusKHbIH KOHTAKT IOTEH-
LUOMETPa HAXOAUTCS B BepxHeM monoxkenuu, Ha Bxogax ANALOG+IN u REF+ Oyaer



60 KomnbloTep kak nsMepuUTenbHbIA NpuGop

OJUHAKOBOC HAMPSUKCHUE, W mpeoOpaszopateldb cHOPMHUPYET ABOMYHBIA KOJ, COOTBETCT-
BYIOLIHHN €r0 MOJHOM MIKAIC (3KBUBAICHT uncia 255 qist 8-paspsaHoro npeodpaszoBaTeis).

B HmkHEM MONOXKEHNH MOABHKHOTO KOHTAKTA MMOTCHIIMOMETPA HA HEM OyIeT Hyle-
Boc Hampspkerue, U ALIIT chopmupyeT kox, cOOTBETCTBYIOIINN HYJICBOH BXOAHOH BEIIH-
yuHe. Pe3ynbrar H3MEepeHUs MEXKIY YKA3aHHBIMH KPaAWHUMH TOYKAMU OYAET OYCHb TOY-
HO OTPa’KaTh YIIOBOEC MOJIOKECHNUE NOABHIKHOTO KOHTAKTA MPH YCIOBHH, ITO 3TOT MOTCH-
LUOMETP MPEUUZHOHHBIN U UMeeH JUHEHHYIO XAPAKMEPUCTIUKY .

Ecnu Hanpspkenve nutanus ymMeHeimntes 10 4,5 B nn yBenwuures a0 5.5 B (uro co-
otBercTBYET 10%-HOH MOrpeIHOCTH), 3TO H3MEHCHHE MOBIMACT HAa MOTCHLMAIB U HA
HU3MEPUTEIBHOM, H HAa OMOPHOM BXOAaX NpeoOpasoBarens, a HX Pa3HOCTb OCTAHETCS
HNPEKHEH.

JaHHas cxeMa MO3BOJCT BBECTH NONMPABOYHBIC KO3((ULMEHTH MYyTEM H3MCHEHUS
BEJIMYMHBI COMPOTHBICHUS pe3uctopa R4. 910 HEoOX0aUMO, B YaCTHOCTH, TIOTOMY, UTO
MEXaHUYCCKUI XOJ MOJABUKHOIO KOHTAKTa (Yrol MOBOPOTA OCH) OOBIYHOTO MOTCHI[HO-
MeTpa MeHbIe 360°.

YHuBepcarnbHbIN aHaroroBbIn
UHTEepdenc ansa nocriegoBaTenibHONo nopra

Yame Bcero moxkmroucHue nocaeaosatenabHoro ALl Brimonnsercs x mocneaosa-
TCNBHOMY TOPTY, B MHPOMBIILICHHBIX H3ACTHSIX OOBIYHO HCIONB3YIOT MAPAJUICIbHBIH
mopt. [ 1aBHOE NPEHMYIIECCTBO TAKOTO PEMICHUS COCTOUT B ToM, uTo 1K ¢ aByms mocrie-
JOBATCIBPHBIMHA TIOPTAMHU BCTpEHAroTCs ropasao dame, ueM [IK ¢ asymsa mapamie sHIMU
TIOPTaMH.

C Tex nop Kak noABUNUCeE cneynanbHble NOPTH ANA MbBILWKW, Y KOMNBOTEPa AOBOJIBHO YacTo oCTa-
eTca cBOOOAHLIM, MO MeHbLUEN Mepe, oAWH nocriegoBaTenbHbI nopT, Mexay TeM napanneanbm
nopT NpakTu4eCKn Bcerga 3aHAT NPpUHTEpOM, OYeHb None3HbIM B BUPTyalilbHOM U3MePpUTESTbHOM
KoMnneKkce AnA BbiBoOAa FpanI/IKOB M YNCNOBLIX pe3ynbTaToB. Eu4e OAHUM NpenmyLlecTBOM nocne-
AoBaTenibHOro nopta RS 232 aBnsaetca 6onee BbicoKas HarpysodHas CMocobHOCTL Mo CpaBHeHUIO
¢ 60NbLWNHCTBOM napannenbHbIX NOPTOB. OHa No3BoOndeT 0T4acTh paspelwnTb I'IpO6J'IEMy NMNTaHnA
He Bcerga SKOHOMUYHbIX CXeM VIHTep(*)eVICOB.

IIpuHImmmansHas cxeMa, MpuBeAcHHAS Ha pUC. 2.7 IOCTPOEHA HA OCHOBE CXEMBI ITPO-
meitieHHBIX ALIIT ADC 10 u ADC 12, npuMeHeHHE KOTOPBIX PACCMOTPEHO HUXKE B pas-
nene «Ananoro-mudpossie npeodpazosarein ADC 10 u ADC 12».

B cxeme yerpoiicTBa MPUMCHCH aHAIOTHYIHBIN BXOAHOH KAaCcKaJ C JCIHUTCICM HAIps-
skerus. [Ipu ucnone3oBannu Tex ke HOMHUHANOB pe3nctopoB R4 u RS (100 kOm g 8-
paspssaroro ADC 10 u 33 kOm ans 12-paspsimaoro ADC 12) moxkHO 00€cmeunTs aBTo-
MaTHYECKYI0 COBMECTUMOCTD STOI'0 amlnapara ¢ yCTpoHCTBAMHA HOPMHPOBAHHS CHTHAIOB,
JATIYHKAMH U T.11.

Homunaner pesucropoB BxogHoro aenuteias RS u R4 oOeiuHO HEOOX0aHUMO mOAOM-
paTth, 4TO TPEOYET AKKYPATHOCTH.

Hazno yuurteiBath, uto BXOAHOE compoTusicHue Mukpocxembl ALIT mocneaosaTemns-
HOTO NpUOIDKEHHS (BBIBOJ 2) UMEET MOUTH TOIBKO €MKOCTHBIH xapakrtep. [Ipu Hamps-
JKeHHU muTaHust 5 B Tok yreuku B mpeaenax 1 MKA COOTBETCTBYET aKTUBHOM COCTaB-
asromer conporupacHus 3 MOM, 4To 3HAYUTENBHO GONBLIC BXOJHOTO COMPOTHUBICHUS
OOBIMHOTO U3MEPHUTEILHOTO Npubopa, Hanpumep, ociumiorpada. EMxocTHas ke coctas-
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nsromas MoxkeT nocturate 30 nd y mukpocxemsr TLC 1549 u 100 nd y TLC 1296. 1o
HE CHJIBHO OTJIMYACTCS OTTOTO, YTO CBOHCTBEHHO BXOAY KIACCHYECKOro ocruutorpada.
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OnxHaKo HOMUHAMNBI PE3UCTOPOB MOXKHO YBETHYHBATD, CCIIHM MOTPEOUTENS YCTPAUBAIOT
HE CTONIb BBICOKHE CKOpOCTH m3MmepeHuil. [Ipn mcnonp3oBaHnm M3AeInil B KOMIUIEKTE C
MporpaMMamy, HanucaHHbIMH Ha s3bike BASIC ¢ nHTEpIpeTaTopoM H BBIIONTHSCMBIMU



62 KomnbloTep kak nsMepuUTenbHbIA NpuGop

HA HE OYCHB OBICTPOM MPOLIECCOPE, HOMHUHAMBI MOXKHO yBemuduuth 10 500 kOm, 4T0GHI
MOJYYUTh CTAHAAPTHOE BXoAHOE conpoTusicHre | MOM. B oOpraHBIX cayuasx mpekpac-
Ho moxoiaet HomuHaa 100 kOwm (¢ momyckom 1% uju MeHbIIE).

[Mogxnroucnue muuui ynpasnenns v auaAd JaHHeIXx ALl k mopry RS 232 Gonee
CIIOJKHOE, YEeM K MapauiebHOMY HopTy. JeiicTBUTenbHO, padoure YPOBHH HANPSLKCHHH
Ha BBIBOJAAX IMOCICIOBATEIBHOIO MOPTa OOBIMHO COCTaBIAIOT okono 12 B, Torma kak
ALIT popmupyer Hanpspkenne ot 0 mo 5 B.

Hna pemenus 3T0i npodiaeMbl B CXEME YCTaHOBJICHBI TpU ctabuaurpoHa VD3-VD7
Ha Hanpspkerne 4.7 B u xBa pesuctopa R1 u R2. Kpome Toro, nepex uHTErpa pHBIM CTa-
ounuzaropom 78L05, dhopmupyrommm Hanpsskerue 5 B uz curnana TXD, gomkeH ObiTh
BKJIFOUCH mMmiyibCHBIN auoa VD8, Mcnone3osanue mukpocxemsr AL ot guauu TXD
JUTS TTATAHUSL — 3TO HE JTYYLIHHA BAPHAHT.

B xadecTBe OCHOBHOrO HCTOUHHKA IMUTAHHUS NPEAYCMOTPEH BXOX BHEITHETO UCTOYHHU-
Ka, PacIIOIO’KEHHBIH PSAAOM C aHAJIOTOBBIM BXOAOM, Ha TOT ciy4ai, koraa [1K se cmoxer
00ECIIeUNTE MOCTATOUHBIM YPOBEHb HampsbkeHus. B Takod curyanmm mnpocras 9-
BOJITOBAS rajbBaHUUCCKAs OaTapeiika HAA0Ir0 O0SCHCUUT PaboTy YCTPOHCTBA.

Bce yetpolictBo MokeT OBITH CMOHTHUPOBAHO HA TCUYATHOU IUIATE, PAa3MEPHl KOTOPOU
HEBENIMKH, U KOTOPas MOXKET MPETEHAOBATh HA Pa3MENIeHHE B Kopryce pasbema DB235,
roxkarogaemoro k [TK.

[TogxmroucHrEe MOXKHO BHIIIOTHUTE MOCPEACTBOM Kabems ¢ passeMamu DBY u oano-
MMCHHOHM pachaiikoi (He “Hyab-mMoaem»). B taxom ciaydae ALl Oymer pacnonoxen B
HEMOCPEACTBCHHOM OIIM30CTH OT HCTOYHHKA cUrHana, a ve ot [1K, uro maer Gonpme mpe-
HUMYILECTB, YeM HEJOCTATKOB, HA PabOYHX YacTOTax.

NMporpammHoe obecneueHue ana npndéopa ¢ ALIM

B stom pazmene pacckasplBacTCs O TOM, KakK pellaTh MPAKTUYCCKH THOOBIC 337ad4,
CBSI3AHHBIC C M3MEPCHUEM CUTHAJIOB M COOPOM JAHHBIX MPH HU3KUX YaCTOTaX JUCKPCTH-
3amuu. Heobxoaumele 11 MOCTABICHHBIX M3MEPUTEIBHBIX LETCH KOMITBIOTCPHBIC MPO-
rpaMMbl MOXKHO CO3JaBaTh C MPUMCHCHUEM PA3TIMYHBIX SI3BIKOB U CPEl MPOrpaMMHpPOBa-
Hus. B naHHOM ciyuae B AMCTHHrE 2.6 HNPHBOAMUTCS TEKCT MPOTPAMMEL, BBITIOJIHCHHBIH
(dpanuysckum umkeHepom Ilatpuxom I'esem Ha sizpike BASIC u 3ammcrBOBaHHBIN 13
€ro kHUrH [6].

[Iporpammva mpencrasmsier codoli apaiieep ang ycrpoiictea Ha Oasze TLC 549 (cm.
puc. 2.7), nanucannbiii Ha si3bike BASIC, u HazsiBaeTcs 8BITS.BAS. Jpaiisep npeana-
3HaueH A1 padotel ¢ mocneaoBareabubiM moprom COM1 (3F8h).

Juctudr 2.6. ainn 8B/TS.BAS

10 REM —---- 8BITS —-———

20 KEY OFF: CLS

30 B= &H3F8:REM COMI:

40 N= 8: REM uMCJIO paspanob
50 OUT B+4,1

60 FOR T=0 TO 100:NEXT T

70 OUT B+3,64

80 FOR T=0 TO 500:NEXT T

90 GOTO 200
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100 OUT B+4,0:D=0:REM ACQUISITION
110 FOR F=0 TO N-1

120 OUT B+4,2

130 E=INP(B+6) AND 16

140 OUT B+4,0

150 IF E=16 THEN D=D+2" (N-1-F)
160 NEXT F

170 D=5*D/ (2"N-1)

180 OUT B+4,1:RETURN

190 REM (c) 1997 Patrick GUEULLE

Mectrammarcpranas semrauHa 3F8 B cTpoke 30 mpeamonaract, ITO M3MCPUTCIBHOC
VCTPOICTBO MOAKIIOUCHO K nocneaosatenbHoMy nopty COMI. Urobrl nenonb30BaTh HOPT
COM2 Bmecto COM1, HeoOXOmMMO 3aMEHUTD 3TY BenuiuHy Ha 2F8§.

Hpaiisep HaxoauTCA B HAYAIEC IPOrPaAMMBI, COOTBETCTBYIOMECH BhiOpanHoMy ALIT —
au00 roTOBOMY, THOO COOPAHHOMY CAMOCTOSITCIIBHO.

Kaxxapiit gpafiBep AZomkeH ObITh HANHMCAH B COOTBETCTBHUH €O CHCLU(pHKALMIMU,
MPCACTABICHHBIMH H3TOTOBHUTEISIMH HCIIONB3YEMBIX KOMIIOHEHTOB, MpHYEM 0c000¢
BHHUMAHUC CJICAVET YICMATh BPEMCHHBIM AHMArpaMmaM IMPOTOKOIOB CBA3U. [paiiBepsl
MOXHO paccMaTtpuBath kak [10, mocraBiasgeMoe «oA KIHOW», HO AOMYCTHUMO TaKKE MO-
JUPHUIMPOBATh UX B CAMBIX PA3HBIX LIEIIAX.

[epebiit 6ok kaxkaoro apaiisepa (ctpoku 10-90) MpoBOAUT OTKPHITHE M MHHULAATH3A-
LU0 MOCICAOBATEIBHOTO (H/IM TAPAUICIIBHOTO) TOPTA, HUCIONb3YEMOro A CBI3H, U 00eC-
MCYMBACT MOJAYY HANPSDKEHHS MUTaHNA HA noakmrodcHHbIH kK Hemy AL brok 3akanunba-
STCSL KOMAHION GOTO 200, HePEAAOIICH YITPABICHUE COOCTBCHHO MPUKIAIHON MPOrpaMmMe
(ctpoku 200-290). DTa mporpamMma VHHUBEpPCANTbHA, OHA 3ABHCHUT TOIBKO OT BBINOIHAEMOU
337244, HO HH B Koed Mepe He ot npuMensiemoro ALIIL. Tlostomy 3ameHuTts mpaiisep mpu
cmene AL (manpumvep, mpu nepexoae ot 8-paspsgHoro k 12-paspsaHoMy) O4eHb POCTO.

B mmcruare 2.7 mpuBeaeH TEKCT MPHKIAAHOM MPOrpaMMbl VOLTS . BAS, TO3BOJIIIO-
meld OpraHu3oBaTe paboTy mnpocToro BodbTMETpa. OUeHb KOPOTKAas Mporpamma
VOLTS.BAS MPEKpPacHO MOAXOTUT IS MEPBHIX LIAr0B B M3YUCHHH TOJBKO YTO COOpaH-
Horo umy KyruieHHoro AL, Ho oHa Taioke npuroaHa u A OOIKX 3a1ad.

JNuctudr 2.7. ®ainn VOLTS.BAS

200 REM -—---VOLTS ----

210 GOSUB 100

220 D=INT(100*D)/100

230 LOCATE 1,1

240 PRINT USING”##.##”;D

250 REM (c¢)1997 Patrick GUEULLE

B nporpaMme B BepXHEM NICBOM YIUNTY 9KPaHA BBIBOJUTCS BEITHYHMHA HANPSOKCHUA (B
BOITbTAX), MOJAHHOTO Ha BXOJA MOXYIA MpeoOpasoBaTeis. JTa BEAMYHHA MOABEPTacTCs
MPOCTCHIICH 00PabOTKE, MOATOMY JaHHAS MPOTPAMMA SIBJSCTCS OJHON W3 CaMbIX OBICT-
POAEHCTBYIOIUX CPEAU AHAJIOTHYHBIX IPOrPaMM, AAXKE IIPU UCHONb30BAHUU OUYEHb MEA-
neHHbIx TTK.
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[Tpumenenne koManasl LOCATE, KaKIBIH pa3 BO3BPAIIAIOIICH KYpCOp B BEPXHUH Je-
BBII YIOM 3KpaHa, IPUBOAMT K 3aMEIICHUIO CTaporo 3HaucHus HOBBIM. [Ipu 3TOM HMHIU-
KaLysl IOCTOSHHO OOHOBJIICTCS CO CKOPOCTBIO, PABHOM HaCTOTE B3ATHS BEIOOPOK, TO €CTh
COBECPIICHHO TaK K€, KaK B KIACCHYCCKOM LIU(PPOBOM BOIBTMETPC.

Hazno obpatute BHEMaHHE Ha cOCOD, MOCPEACTBOM KOTOPOTO M3MEPCHHAS BEIUYHHA
OKPYIJISICTCS A0 ABYX 3HAKOB MOCIE 3armitoi (cTpoka 220), a MOTOM BBIBOAUTCS B JKECT-
koM ¢opmaTe, HanbOJIeC COOTBETCTBYIOLICM BhIOpanHOU TouHOCTH (cTpoka 240). Ilo-
JOOHOE PELICHUE OYACT YacTO HUCIONB30BATHCS U B NANBHCHINEM.

Jrta mporpamMma paccyuraHa Ha padory coBmecTHO ¢ 8- miau 10-paspsaasim AL
(Tounocte 1%), HO ee MOXKHO ONTHMHU3UpPOBaTh U Mg padbotel ¢ 12-paspsausiv ALITL
ucnpasus cTpoku 220 u 240 cneayromumm oOpa3oM 1 00eCICUHB TP STOM TPH WHAMLHU-
PYEMBIX 3HAKA MOC/IC 3amsToi (T. €. TouHoCcTh 0,1%):

220 D=INT(1000*D)/1000
240 PRINT USING”##.###”;D

He crout Taxke ymyckaTe U3 BHAY, UYTO ApaiBEp HE BBHIMTOMHACT HUKAKHX OKPYTIIE-
HHUH, TTOTHOCTBIO COOMIOAAasl TOYHOCTD IpeodpasoBaTes. ToabKO MpHUKIagHAS IPOrpam-
Ma B COOTBETCTBHH C TIOCTaBJICHHOM 3a7a4eH AOKHA, TaK WM MHAYE, HCITOIb30BATh I10-
Ty4aeMylo TOUHOCTb, U He Oomee Toro. BeiBom Tpex 3HaKkoB mocme 3amsaTod aast 8-
paspagHoro ALIIT Oymer u3nuimHuM, Tak Kak TPETHH 3HAK MPU 3TOM HE HECET HUKAKOTO
CMBICIIA.

B auctunre 2.8 npuseneHs KOABI IPOrpaMMBl BARRE . BAS, KOTOPas IMOKA3bIBAET, KaK
JIETKO MOKHO OPTaHHW30BaTh BEIBOJA AHAIOTOBOH IITPHXOBOH IIKAJTBL.

JNuctudr 2.8. ®ainn BARRE.BAS

200 REM ----BARRE —-——-

210 LOCATE 6,1

220 FOR H=1 TO 5

230 PRINT”|..u.!e...®;

240 NEXT H

250 PRINT”|“”

260 LOCATE 7,1

270 PRINT”0 1 2 v;
280 PRINT”3 4 5

290 GOSUB 100

300 D=INT(10*D)

310 LOCATE 5,1

320 PRINT SPC(D);”|”;

330 PRINT SPC(50-D)

340 GOTO 290

350 REM (c) 1997 Patrick GUEULLE

Jra dopMa NpeACTABICHUS PE3yIbTaTa, MCHEE TOUHAS, YeM HU(pPOBAs HHIAUKALMSL, HO
ropaszao Oonee yaoOHa, Koraa TpeOyeTCsl OLCHUTD TOJIBKO HAIMPABICHUEC U CKOPOCTh H3-
MEHEHUU WU OTKJIOHCHUIN U3MEPSIEMOU BETMUUHBL, HATPUMED, ITPH PYYHOH pEryJIupoBKe
WUJTA HACTPOHKE.
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B npuBeaenHoM mpumepe mkana moctpocHa Ha 6ase ASCII-cumMBOI0B, HO Takas ke
mKajaa MOXKCT 6I>ITL BBITNIOJTHCHA U B I‘pa(bI/I‘ICCKOM PCKUME SKpaHa.

O paboTe npuknagHon nporpaMmmbl

INMpuknagHas mporpamMma MOKET cama oOpamaThCs KO BTOPOMY OJOKY apaiBepa
(ctpoku 100-190) HACTONBKO YaCTO, HACKOABKO TPEOYETCsI. DTa YacTh ApalBepa OTBCUA-
€T 3a BBINOIHCHUE OJHOTO U TOIBKO OJHOTIO aHamoro-uudgposoro mpeobpazoBaHus U 3a
pasMeIeHue pe3yapTaTa (BEIHUYHHBI HANPsDKCHUS B quana3ose ot 0 1o 5 B) B mepemven-
soit D. Tonmpko mpukIamHas mporpaMmMa OnpeacisieT, ¢ KaKOH CKOPOCThIO OYAyT MPOBO-
JUTBCS peoOpa3oBaHus, HAAO TH KOMOWHHPOBATE MONYUCHHBIC 3HAUCHHS MEPEA BBIBO-
JOM pe3y/IbTaTa U KakoB OyAeT crnocod oOpaborku pesyiprara (uudposoe tabno, mo-
CTPOCHHE KPUBOH, 3aIKCh HA AUCK, BKJTIOYCHUE CHTHANA U T.I1.).

Ecnn e xBarut Mecta Mexay crpokamu 200 n 290 mporpamMMsbl, MOXXHO TIOMECTHTB
omepaTop GOTO B cTpoke 290, 4TO MO3BOIUT MPOAQKATE PabOTy, HAIPUMED, CO CTPOKH
2000. Eme oxna 3apezepBHpoBaHHas 00NacTh, HauMHAsA co cTpoku 300, nmpeaHasHaueHa
JUTs onepaTtopos BbiBoAa rpaduku. brok mexay crpokavu 300 u 490 orBeaeH and ome-
PaTOpPOB MHHULMAIU3AMH 3KpaHa (BbIOOP rpaduueckoro pekuma, MOCTPOCHUE KOOPIH-
HATHOW CETKH, ONPCICICHHUEC LIBETOB M T.I.). BeIBOJ pe3yapTaToB HA 3KPaH HAYHHACTCS
co ctpoku 500. UmenHo npukiagsas nporpamum (ctpoku 200-290) 6yaetr B HYKHBIH MO-
MEHT BBI3bIBATh IPaHUECKYIO MOAIPOrpaMMy KOMaHI0H GOSUB 500.

Ewe oguH pgpanBep

Bepcus atoro apaiisepa 1o IpHUHIMAIY ASHCTBHS aHAIOTHYHA NPEABIAYINEMY ApaiiBe-
py 8BITS.BAS, HO HamUCaHa Ha a3bike mporpamvuposanus TurboPASCAL u HaseiBaeT-
¢ HUITBITS.PAS U COASPKUT VK€ VIIOMSIHYTYIO IIPOrpaMMy BBIBOA HA JKPaH PE3Vilb-
TaToOB ABAJLUATH H3MEPECHHH.

Juctudr 2.9. ®ainn HUITBITS.PAS

Program huitbits: e:=port[b+6] and 16;
Uses crt: port[b+4]:=0;
Var n,f,e:byte; if e=16 then d:=dtexp( (n-1-f)*1n(2));
b,g:integer; end;
d:real: d:=(5*d)/(exp( (n)*1In(2))-1);
Procedure init; port[b+4]:=1;
begin end;
iéiifi;4?;;§; procedure affiche;
begin

delay(100) ;
port[b+3] :=64;
delay (500) ;

acquisition;
d:=(int (100*d))/100;
*writeln(d) ;

end; N delay (500) ;
procedure acquisition; i

begin end;
port[b+4]:=0; d:=0; begin

for £:=0 to n-1 do clrscr;
begin init;

port[b+4]:=2; for g:=1 to 20 do
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begin

affiche;

end;

end.

(*COPYRIGHT 1997 Patrick GUEULLE¥*)

BHewHue nHtepencHble yCTPOMUCTBA

B cnyuasx, xoraa OBICTPOACHCTBHE HE UMECT MEPBOCTEIICHHOIO 3HAUCHHS, DJICTaHT-
HOC W DKOHOMHUYHOC PEIICHHUE MPCIACTABISIOT BHEIIHUE HHTCP(EHCHBIC VCTPOHCTBA,
noaxrouacMeie K [TK wepes mocmeqoBaTeIbHBIN WM NAPALICTbHEIA TTOPTHI.

K monobuomy THny HHTEpHEHCOB MOXKHO OTHECTH TaKyH0 KOHCTPYKLHUIO, KOTJa MH-
uuatiopubiil AL[L, pacmonoxen HEMOCPEACTBEHHO B Kopnyce pazbema DB25, win kiac-
CHYCCKHH MYJIBTUMETP, CHaOXEHHBIN pazbeMoM RS232, unu uHOM HacTONBHBIN nprOOp,
HMMCIOLIUHA Ha KOPITYCE HECKOIBKO Pa3beMOB U OPTraHOB YIIPABICHUSL.

OnaHO u3 MOAOOHBIX PEIICHUH MOXET ObITh BhIMOMHEHO ¢ npumeHeHuem ALl tuna
ADC 10 uyiu ADC 12.

AHanoro-uundpoBbie npeodbpasosarenu ADC 10 n ADC 12

Cpeau Mozeme, npefiaracMbIX B BHAEC BHEIIHUX HHTCP(EHCOB, MUHUATIOPHBIC aHA-
noro-uudpossie npeodpazosaremu ADC 10 u ADC 12 xommanuu PICO Technology
MOJB3YIOTCS OONBIIOH MOMYJSPHOCTEIO. [ [pUYMHON TOMY CTYKHT UCKITIOUUTEIBHAS MPO-
cToTta ux nmpumeHeHus U gocrymHas nena. ADC 10 uw ADC 12 npencraBnsior 3ameda-
TEMBHYIO BO3BMOXKHOCTD JOOABICHHS OAHOTO MM HECKOIBKHX AHATOTOBBIX BXOAOB K JIFO-
oomy T1K.

MporpamMMHoe oGecnedeHune, NOCTaBsieMoOe B KOMMMekTe ¢ AaHHbiMu ALIM, cpasy npeBpaliaet
KOMMLIOTEP B LUMPOBOI MyNbTUMETP, 3anoMUHatoWmMiAi ocuunnorpad, aHanuaatop crekTpa u aa-
Xe B NEHTOMHBI perucTpartop (camonucel), NpUYeM BCe 3TW BUPTyarlbHele NpuGopkl paGoTatoT ¢
cUrHanamu B Norfoce YacToT OT HyMst (MOCTOSIHHEINA TOK) 10 HECKOMBKUX KKUmorepl,.

[TonoGHoe obopymoBaHKEe NPH HAJIMYMH COOTBETCTBYIOIMUX JATYUKOB M YCTPOMCTB
HOPMHUPOBAHUS OTJHYHO MOAXOIUT IS U3MCPCHUS U PETUCTPALIMK CAMBIX Pa3HbIX (u-
3UYECKUX MAPAMETPOB.

Konuenmus, pazpaborannas 6puranckoii komnanuert PICO Technology, BecbMa opu-
ruHanpHa; ALIIT ADC 10 u ADC 12 BeImoaHeHBI B KOPIyCe OT OpocToro passema DB25.
[TogxroucHrEe aHATOTOBOT'O CUTHATIA OCYILECTBISETCS € IOMOIIBIO KaOes Yepe3 pasbeM
tunia BNC (CP50-73).

JocTtatoyHo BCTABHTh OJMH W3 STHUX NPHOOPOB B PasbeM NAPAUICIBHOIO MHOPTa
(LPT1 wmu LPT2), uto0bl npeBpaTuTh MOCACIHHUN B AHATOTOBBIN BBIXOJ ¢ JHANIA30HOM
Hanpspreaui ot 0 1o 5 B.

J1st 3TOM KOHCTPYKIIHH HE HYKHO HU 0aTapeii, HU APYroro BHEUIHETO UCTOYHUKA MH-
tanus, Tak kKak cam ALl v ero MCTOYHUK OMOPHOrO HAMPSLKEHHUS MOTPEOISIOT CTOJb
MaJo IHEPTUH, YTO MUTAKOTCS OT TEX LEMEeH MepeJadn JAHHBIX, KOTOPbIE HE 3aJeHCTBO-
Banbl Ayist ¢Bs3u ¢ [IK. Hamo mume 3anycrute nporpammy PICOSCOPE, nocrasisiemyro
Bmecte ¢ AL, uro0s cpasy ke moayduTh HUGPOBOM BOIBTMET], 3ATOMUHAIOIINN OC-
nunnorpadg v aHaIH3aTop CIICKTPa.
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[pennaraemsiii oraensHo naker PICOLOG mo3BomiseT npoBOAUTh PETHCTPALIMIO AH-
HAMHKH MCIJICHHBIX MTPOLICCCOB.

Koneuno, He cneayeT paccUMTHIBaTh Ha TO, UTO 3a HECKOJBKO JECATKOB JOJUIAPOB
MOYKHO MOJYIUTh SKBHBAJICHT MPHOOPA, CTOALIETO B THICSIYH pa3 AOPOXKE.

OCHOBHBIC OTPaHHYCHHS HA NPUMCHCHHE PACCMATPHBACMBIX YCTPOUCTB HAKIAJBIBA-
0T MaKCHMAaJIbHAs 4YacToTa JuCKperusaumu (40 25 kl'1) M ¢IUHCTBEHHBIN JUAa3oH
Bxoaubix Hanpsikenuii (05 B). [IpaBaa, cneayeT OTMETHTD, YTO BXOA 3AIMHUIICH OT MEpPe-
rpy3ok 10 +30 B.

Ha puc. 2.8 npeacrasnena ynporenHas cxema yerporictsa ¢ ALIIT ADC 10 u ADC 12.

Jist GOMBIIMHCTBA MPAKTHYCCKUX MPUIOKECHUN 3TOro mpubopa moHazodurcs noda-
BHThL YCTPOWCTBO HOPMHUPOBAHUS CUTHAIIA, B KAYCCTBE KOTOPOrO MOXKET BBICTYIUTh MPO-
cTas TrambBAaHHYCCKAs OaTapeika, PE3UCTOPHBIN ACTHUTCIb HANPSDKCHUS, KOHACHCATOP
WJTH OTNICPALIOHHBIH YCUIUTENL C HECKOIBKAMH PE3UCTOPAMH.

JTa cxXema SBILICTCA XOPOIIUM MNPUMEPOM MPHMEHECHUS MHHHATIOPHBIX aHAIOrO-
U pPOBEIX MpeoOpa3oBaTeici ¢ BBHIBOAOM HHGPOPMAIMH B IOCICIAOBATEIBHOM KOAC.
OpHUrHHATBHOCTh CXEMBI B TOM, UTO OINOPHOC HAIPSDKEHHWE B HEU coctaBmsieT 2.5 B, a
BXOJHOC HAIMPSKCHUC JCIUTCS HA 2 T HOIYICHHS TIOJTHOH Kaisl yerpoiictea B 0-5 B.
IMonoOHast XUTPOCTh MO3BOJSACT, KPOME TOTO, BechbMa 3 (EKTHBHO U C MAJIBIMU 3aTpaTa-
mu 3amutuTh BXod ALIIT oT meperpysok, a Taxke o0OUTHCH I MHTAHUS YCTPOHCTBA
HanpspKEHUEM okono 5 B, monmyuaembeiM OT memel WH(GOPMALMOHHBIX JAHHBIX Mapan-
JenpHOro mopta. Jms 3TOro Ha COOTBETCTBYIOIIMX BBIXOAAX MOPTA MPOrPAMMHO yCTa-
HABIHBAIOTCS HAPSKCHHUS BBICOKOT'O JIOTHYECKOTO YPOBHSL.

Ananoro-tdposeie npeodpaszosarenn ADC 10 u ADC 12 paznmuuarorcs mexay co-
00l pa3psaIHOCTBIO (COOTBETCTBEHHO § M 12 paspsaoB) M BXOAHBIM CONPOTHBICHHEM
(cootBercTBenHO 200 KOM 1 66 KOM). Kpome 3TOro, Moaenn MOKHO pas3iaudarh Mo IBe-
Ty KOpITyca.

Ha nmpakTtuke cnexyer yUHUTHBATE VKa3aHHBIC BETHYHMHBI BXOTHBIX CONPOTHUBIICHUH,
CCITH TIAHUPYETCS UCTIONB30BATE CTAHAAPTHBIC INYITEL C ACTUTCIISIMH.

Bosnuxkaer cobnaszn cpasy npexnouecte ADC 12, a e ADC 10, u nonyuurs paspe-
meHue B 4096 TOUCK Mo mpUEMIICMOI IICHE.

I'masHb1it apryment B mons3y ADC 12 cocrout B TOM, 4TO ero TouHocTh 1% obecne-
YHBACTCS JAXKE LU BXOJHOTO HANPSDKCHUS, CYIISCTBCHHO MeHbiero 5 B. JleficTBuTens-
Ho, mar ksantoBanus 3toro ALIIT cocrasaser 1,2 MB, B 10 Bpemst kak y ADC 10 on pa-
Ben 20 mMB. Cnexosarenpho, B auana3oHe BxogHbix Hampsikenuit 0-300 mB anamoro-
uudposoii npeodpazosarens ADC 12 Gyger takum xe TounbiM, kak ADC 10 B rnanazo-
ue ot 0 1o 5 B. 3ameTrm, 9T0 MOXKHO JOCTHYB TOTO K€ pe3yibrara u ¢ nmomoinso ADC
10, cHaOaMB ero PeryaupyeMbIM YCHITUTEICM.

OpanBepsbl 12-paspsagHbix AL

Tak kax ALIIT ADC 12 coOpan Ha 6aze LTC 1292, on tpeOyeT TaKTOBOM 4aCcTOTHI HE
meree 100 xl'u. B cuiay sroro oOCTosTenBCTBA ApaiiBepsl ADC 12.BAS H Jaxe
ADC 12.PAS crexyer ¢ OONbIION OCTOPOKHOCTBHIO HCIIONIb30BATh HA CTAPHIX U MEJICH-
Heix [1K, mockonpky B TakoM clayvae HE BCErJa YAACTCS JOOUTHCS PE3yIbTaTOB, KOTOPHIC
moxer obecneunts ALIIT ADC 10 mpu Tex sxe yenopusax. Camas HexelIaTeIbHas CUTYa-
LU BO3HHUKACT NPU HCIIOTHECHUH MPOTPaMMbl B OKHE OTNICPALIMOHHON cucTeMbl Microsoft
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Windows, uto cme Oobiine 3aMeiseT padoTy MO CPABHCHHIO C BHIMOJHCHHEM HEMO-
cpeacreenno B DOS.
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Wnaue roeopsa, ALIIT ADC 12 Oyger padotaTh ¢ HOTHOM OTHAYCH TOIBKO CO CBOMM
mporpammusiM obecrieucHreM PICOSCOPE u PICOLOG, npudem moa ympaBICHHEM
onepannonHod cucrembl MS DOS nyuine, uem moJ yIpaBlIcHHEM ONEPALIMOHHON CHCTE-
Ml Microsoft Windows.

Hrxe mpuBeneHsl apaiiBepbl, KOTOPHIC MO3BOILAIT JIETKO MUCATH HPOTPAMMBI TS PELIc-
HUS TI000H KOHKpeTHOH 3anaun U Ha s3bike BASIC, u Ha s3p1ike PASCAL, u Ha s3bike C.

B nucrunre 2.10 npencrasnen ¢aiin apaiisepa ADC 12.BAS.
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Juctuur 2.10. ®avin ADC12.BAS

10 REM —---- ADCl2 —--——-
20 KEY OFF:CLS3
30 B=%H378:REM LPTI:

40 N=12:REM uMCJIO paspanob

50 OUT B,1

60 FOR T=0 T9 100:NEXT T
70 OUT B,254

80 FOR T=0 TO 500:NEXT T
90 GOTO 200

100 OUT B,252:D=0:REM ACQUISITION

105 OUT B,254:0UT B,252
106 OUT B,254:0UT B,252
110 FOR F=0 TO N-1

120 OUT B, 254

130 E=INP(B+1) AND 128
140 OUT B, 252

150 IF E=0 THEN D=D+2" (N-1-F)

160 NEXT F
170 D=5*D/ (2"N-1)
180 OUT B,253:RETURN

190 REM (c) 1997 Patrick GUEULLE

B muctunre 2.11 mpeacrasnen ¢aiin ADC12
mas ADC 12, manmucannsiii Ha a3eike PASCAL

Juctudr 2.11. ®ain ADC12.PAS

. PAS, KOTOpBEIM NpPEACTABIIET ApauBep

program adcl2;
uses crt;
var n,f,e:byte:
b,g:integer;
d:real;
procedure init;
begin
b:$378; n:=12;
port[b]l:=1;
delay(100) ;
port[b]:=254;
delay (500) ;

end;

procedure acquisition;
begin;

port[b]:=0; d:=0;
port[b]l:=254; port[b]:=252;

port[b]l:=254; port[b]:=252;

for £:=0 to n-1 do
begin

port[b]:=254;
e:=port[b+l] and 128;
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port[b]:=252;

if e=0 then d:=dtexp((n-1-f)*1n(2));
end;

d:=(5*d) /exp ((n)*1In(2))-1);
port[b]:=253;

end;

procedure affiche;

begin

acquisition;

d:=(int (100*d))/100;
writein(d) ;

delay (500) ;

end;

begin

clrscr;

init;

for g:=1 to 20 do

begin

end;

end.

(*COPYRIGHT 1997 Patrick GUEULLE *)

Panee onmcaHHOE B KHUTE YCTPOHCTBO, pabOTAIOIICe YepPe3 MOCACAOBATEIbHBIN TOPT
(cMm. puc. 2.8), MOXKET HAUIYUIIHM 00Pa30M HCIIOIB30BATh TOYHOCTh BBICOKOKAYCCTBEH-
abrx AL

COBMECTHO ¢ MPUBEACHHBIMH APAHBEPAMH MOTYT C YCIIEXOM PabOTaTh MPUBCACHHBIC
BBILIC MPUKIAAHBIC mporpamMmel. Bonbioe konmuuecTBO MHGOPMAIUHM 1O JAHHOMY BO-
MPOCY BBl HAWACTE B KHUTe «Kak MpeBpaTuTh MEPCOHATBHBIA KOMITBIOTED B U3MECPUTEITb-
HBIH KOMITICKCY [6].

Bxoanoii ycnurens

[Tpu momommy HEGONBIIONO YCTPOUCTBA, MPEACTABILIIOIIETO COOON NMPOCTCHIINN YCH-
JUTEIb HA JABYX OMCPALMOHHBIX YCHIIUTENX, JICTKO CHUMAIOTCS BA OCHOBHBIX OIPaHH-
yeHus, npucymux npocreiimuM ALIL: BxogHo# aumanmazon ot 0 go +5 B u Hecmoco6-
HOCTb padoTaTh C IEPEMEHHBIMY HANPSDKCHUAMHE 0€3 TTOCTOSHHOH COCTABIISIOLICH.

Hampumep, yeTpoHcTBO cMEIIEHHS HYJIS U YCHIHUTENb C MEPEKITIOUacMbIMUA K03 du-
nueHtamu yeunenusa 1, 10 u gaxe 100 cunpHO pacmmpsar obnacte npumencHus AL
ADC 10 u TOro MOIIHOrO MPOrPAMMHOTO OOCCIICUCHUS, KOTOPOS K HEMY HPUIATacTCs.
Aror ALIT MoxHO OyAET MCIIOAB30BATh JAXe A1t oLU(pPOBKH 3BYyKa!

[Togaua nepeMEHHOTro HANPSIKCHUS C HYJICBBIM CPEIHUM 3HAUCHHEM (MHBIMH CJIOBa-
MU, 0€3 MOCTOSIHHOM COCTABJISIOIICH) HA BXOJA aHAJIOTO-1IU(POBOro mpeodpa3oBaTe/s ¢
BXOAHBIM AmanazoHoMm 0-5 B npusomut k 3¢¢exTy 0AHOMOMYIEPHOTHOTO BBIMIPIMIIC-
HUs. Pe3ynbTaThl H3MEPEHNH, BEIOTHCHHBIX O€3 YUETa 3TOr0 0OCTOATEIbCTBA, KOHEUHO,
OKa)KYTCSl HEBEPHBIMH. JaHHAS CHUTYalMs aHATOTHYHA TOH, KOrAa ay4 OOBIMHOI'O OCLIHJI-
norpada pacnonoKeH Y HHKHETO Kpas 3KpaHa, a He B CEpeIUHE, HITH KOTJa Mepo Peru-
CTpaTopa YCTAHOBJICHO HA OJUH M3 KpacB Oymary.
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B oGownx criyyasix perynupoBka MorioXeHWs fydYa Unu ycTaHOBKW HyNs NO3BONSET pelunTb npobne-
My nyTeM foGaBlieHUs perynmnpyemMoro NocTOsHHOMO HamnpsXeHWsi CMeLLeHUs! K BXOAHOMY CurHarny.

Xora BxogHo# quamna3oH 0-5 B u moagxoguT A peHICHUST MHOTHX 3aJa4, OPH U3Me-
peHmsIX ¢ noMompro 8-paspsaaoro AL >kemaTeapbHO UCMOMB30BATh MAKCHMATIBHO BO3-
MO’KHOE KOJIMYECTBO M3 256 YPOBHEH, T. €. HY)KHO YIOXKHTBCS B TTOCICIHIOI TPETh IIKa-
ae1. K mpumepy, BXOAHOE HaOpsDKCHUE, H3MeHsomeecs B npeacnax ot 0 xo 500 mB, mpu
mpeodpazoBaHUH 3aiMET BCEro 25 yPOBHEH, YTO COOTBETCTBYET TOUHOCTH 4%, TOrAa Kak
ALIIT HaBepHsIKa UMEET TOYHOCTD HE HIkE 1%.

12-pazpagnsie ALILT pemaror 3Ty mpoOnemy, HO OHH TOXKE HE paboTaloT ¢ CHTHAIAMU
MIEPEMEHHOT0 TOKA.

BxogHoe comporuBncHue GospimuHcTBA MHKpocxem ALl 3HauuTenpHO MCHBIIC
1 MOwm, u uz-3a 31010 00BIuHBIH AeauTeNb 1/10 OyaeT CIUIIKOM CHIBHO MOJAB/ISNTH CHUr-
HAJIbI, AMILTUTYAA KOTOPBIX JHIIb HEMHOTUM 0ONbIIe YPoBHS 5 B.

MpeaBapuTenbHEIR yeunutens ¢ KoaduumeHToM yeunernna 10 No3BoONUT M3MEPATL HanpsbkeHne
4o 500 MB ¢ Takoii ke TOUMHOCTBIO, ¢ KoTopol cam AL ouudpoBEIBaeT HanpsbkeHue go 5 B. lMNpu
BXO4HOM conpoTuBfieHnn 1 MOM npegycunutenb ¢ e4UHUYHBLIM YCUIIEHWeM Mo3BonuT paboTaTb
Ha npepene usMepenus 50 B ¢ ncnonbaoBaHuemM obbidHoro genutens 1/10.

C yueroM mpoctotel cxeM, onuchiBacMbix ALIL Gbin paspaboTtan camblii mpocToi
VCHIIATEIb, CXEMa KOTOPOTo IpeacTaBicHa Ha puc. 2.9. JIcHCTBHTETBHO, 1T U3MCPCHUS
HE HY)KHBI HU IIUPOKAs MOI0ca (JOCTATOYHO HECKOMBKHX KUIIOTEpI), HH BBICOKAS TOU-
HocTh (moctarouHo 1%), HU cMeEIUCHHUS HYII HA YPOBHE MHKPOBOJBT, MOCKONBKY 8-
paspaousiii AL ¢ Tpyaom onpeaenser pasHuny Mexay semmarHaMu O u 20 MB.

He Hazo paccmarpuBath cxeMy, OPUBEICHHYIO Ha pHC. 2.9, Kak o0paser] BBICOKOTOM-
HOTO npubopa — 3TO HEOOMBILIOE, HO MONE3HOEC YCTPOUCTBO, MPEAOCTABIAIOLICE HEMA-
JIbIC BO3MOKHOCTH.

I'maBHEI KOMITOHCHT CXEMBI — CIBOCHHBIN ONCPATHOHHBN yeumurens LM358, pas-
paboTaHHBIH OYCHE JABHO U MIHPOKO pacnpocTpaHeHHbIH. OH MoxeT padoTaTh ¢ Hampsi-
JKCHUSIMH, OYCHb OITU3KUMH K HYIIO, Aaxke 0e3 ABYXMOJsipHOro nutanud. [Ipocroit ness-
THBOIBTOBOH TaJIbBAHMYECCKON OaTapeiky BIOIHE XBATUT AJIS MHTAHUS OMHCHIBACMOTO
YCTPOICTBA, KOTOpPoe nmoTpedisieT Tok He Oomee 1 MA (500 yacoB HempeprIBHOH paboThI
C HOBOH IIETOYHOM OaTapecii).

W3 nanpsokenns nutanns +9 B vukpocxemoli 78L05 coznaeTcs cTtabuabHOE HapsKe-
Hue 5 B. OueHp 49acTo 3Ta MHKPOCXEMA HMCHONB3YETCS B VCTPOMCTBAX A MOMYYCHHS
“suptyanbpHol 3emnn”. Hanpspkenus 5 B pake mpu €AMHHYHOM YCHIICHHUH BIIONHE A0OCTA-
TOYHO JUTS CABUTA HYJIS B CepeauHy padouero auanazona 0-5 B.

IMorenumomerp RY ¢ comporusiaeaunem 10 kOM CIy>KUT A1 IOJAYN YACTH BBIXOHOTO
HanpspkeHns MukpocxeMmsl TLE2425 wa pesucropnsiii cymmarop. Ha atot e cymmarop
MOCTYNACT M BXOJHOC HAMPSKCHHE, KOTOPOC MOXKET MOJABATBhCA HAMPIMYIO (paszbeM
DC — oOTKpHITEI BXOA [T HOCTOSIHHOTO HANPSDKCHUA) WK 4YEPE3 PazdcIUTCIbHBIN
korzeHcatop Cx (pazsem AC — OTKPBITHIH BXOA TS IEPEMECHHOT'O HAMPSKCHUS), KaK U
v OOBIMHBIX OCLUIIOrpadoB.
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Wcnonb3oBaHue Bxoga AC no3sonseT ybpaTb W3 BXOAHOIO CUrHamna NOCTOSHHYIO COCTaBMsoLLYIO
(06bIMHO MPUCYTCTBYIOLLYIO), @ 3aTeM MpK NoMoLLM noTeHuuomeTpa R9 nogobpath Takyto ee Benu-
YWHY, KOTOpas MaKkCUMarbHO YNPOCTWUT NpoBefeHne u3MepeHuid. EMKOCTb HEe3MeKTpoNUTUYECcKoro
KoHpeHcaTopa Cx (kenatenbHo, 4Tobbl oH ObIn paccuuTaH Ha HanpsxeHue 400 B) Oyaet 3aBuceTb
OT YCIOBUIA U3MepeHUid: BennymHa 1 Mk® focTaTodHa 4ns paboThl B 3ByKOBOM JUanasoHe.

Homunasmer pesuctopos (¢ TouHOCThIO 1%) ObLIN paccuuTaHbl TAKHUM 00Pa30oM, ITOOBI
MEPBBIA KACKaJ HUMEN COUHUYHOC VCHJICHHE, & BXOMHOE CONPOTHUBICHHE COCTABISIO
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1 MOwm. Pesucrop ¢ conporusiacHuem 300 kOM MOXKHO MMONYYIHTh, COCANHUB NAPaICTb-
HO aBa pesucropa o 1 MOM kaabii.

Bropoii kackax (Ha DA1.2) umeer nepexmouacmbiii koddduumeHt yeunenus 1, 10, 100,
a noreHipioMetp R10 22 kOm mozBomser mubo TOUYHO OTCOPTHPOBATH YCHUIICHUE MPH HAa-
CTpO¥iKe, THOO PErYIHPOBATE €ro TaK JKE IUIABHO, KAK 3TO MOXKHO MPOACIAThH MPH MOMOLIH
o0braHOTro ocpiorpada, Bpammas pyaky «Y CUICHHE MIaBHO». KOHEUHO, HIYTO HE MEIIAET
HCTIONB30BATh WHBIC HOMHHAIIB! PE3UCTOPOB, YTOORI MMOTYUUTh APYTHE KO3DDHULMCHTE YCH-
acuust: 2.5 u T.4. s peamuzauun koadduimenta yeunenms 100 B mienu oOpaTHOM CBsA3H
OIICPALIMOHHOIQ YCHITUTEISI HCIIONB3YETCs pe3uctop ¢ HomuHamoM 1 MOwm, st koadduriu-
enra yeunennst 10 — mapamensaoe coeanuenue pesrctopos 100 kOm u 1 MOwm. [l pea-
JIM3ALMN €IUHIYHOTO VCUIICHHUS (CXeMa MOBTOPHUTENS) MPUMEHEHA OOBIYMHAS TCPEMBIUKA.

Uro0sl 00ecneunTh BEICOKYIO TOYHOCTh YCTPOHCTBA, COPTUPOBATH HA0 npu ko3ddu-
npeHTe yeraerus 10, tak kak pesxkxnm «x 100» ucmonb3yercs peaKko U, KpomMe TOro, B 3TOM
pexuMe onepauuoHHb yeunutens LM 358 moasepskeH BausHUIO 30 QeKTa CMEIICHUS
HyJIs (KOTOPOE €ABa Jin OYACT CKOMIICHCHPOBAHO MOJHOCTHIO).

Cnegyet 0bpaTuTb BHMMaHWE Ha TO, YTO, €CINN He UCMONb3YeTCs BEPCUA C ONTPOHHON pa3BA3KoN,
o6wWmit NnpoBoA ycunuTens (B YaCcTHOCTU, BXOLHBIX pasbeMoB) coefMHeH ¢ obLwumM nposogom AL
W, cnegoeaTensHo, ¢ Kopnycom K. O4eBUAHO, YTO HenpedHaMepeHHas nogada CnuKoM 6oflb-
LLIOro HanpsKeHWs Ha BXog4 ycunutensa unu camoro AL MOXET NpUBeCTW U K ero nonagaHuio Ha
MaTepuHckyto nnaty MK

Bonee momuyro undopmanmio no npumeHenuto ALIT qis coznanust H3MEPUTEIBHBIX
npuOopoB MOkHO HaWTH B KHUre [larpuka ['énnp «Kax npeBpaTHTh NEpCOHATBHBIA KOM-
MIBIOTEP B U3MEPUTEIBHBIH KOMILIEKC) [6].

Hna unrepecyrompyxcs pupmenasivu ALITL B Tabn. 2.1 u tadn. 2.2 mpuBOKY HEKOTO-
pBIC JaHHBIC MO 3THM HpHOOpaM, H3roTaBIrBacMbM Gupmoi MAXIM.

B rpage «Brrxoanoit curaany 6yksa V 0003HaUacT, UYTO HA BBIXOJE BBLAACTCS CHUTHAT
B BUJAC HanpsokeHus, Oykea | 0603HaUaeT, 4To CHrHA BHLAACTCS B BUAC TOKA.

Tabnuua 2.1. 6- n 8-6utoeblie ALLM doupmbl Maxim

Mo- dDyHKUUA Yuc- Bbixoa | Bpema WHTep- Hanp. | Kopnyc
genb no HOMW ycT. Bbl- | cpelic nuTa-
KaHa- | CUrHan | XoAd. CHr- Hus,
nos Hana, mKc B
MAX ManomowHblA  6- 1 \Y 20 Mocne- +2,7... | SOT23
5360 OuTHbIA AL ¢ 2- JoBaT. +3,6
NPOBOAHbLIM WH-
Tepdelicom
MAX ManomowHblA  6- 1 \Y 20 Mocne- +4,5... | SOT23
5361 OuTHbIA AL ¢ 2- JoBaT. +5,5
NPOBOAHbLIM WH-
Tepdelicom
MAX 4-kaHanbHbIA 8- 4 \ 6 mP/8 +5 DIP, Wide,
505 outHbin ALM ¢ Rail- unu SO, SSOP
to-Rail Beixogamu 5
MAX ManomowHblA  6- 1 \Y 20 Mocne- +2,7... | SOT23
5362 OuTHbIA AL ¢ 2- JoBaT. +5,5
NPOBOAHbLIM WH-
Tepdelicom
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Tabnuua 2.1. MNMpoaomkeHue

Mo- dDyHKUUA Yucno Bbixoa | Bpema WHTep- Hanp. | Kopnyc
genb KaHa- HOMW ycT. Bbl- | cpelic nuTa-
nos CWUrHan | Xxop. CMr- Hus, B
Hana, mkc
MAX ManomoLHbIA 6- 1 \Y 20 Mocne- +2,7... | SOT23
5363 OuTHbIA ALIM ¢ 3- JoBaT. +3,6
NPOBOAHBIM  WH-
Tepdelicom
MAX ManomoLHbIA 6- 1 \Y 20 Mocne- +4,5... | SOT23
5364 OuTHbIA ALIM ¢ 3- JoBaT. +5,5
NPOBOAHBIM  WH-
Tepdelicom
MAX ManomoLHbIA 6- 1 \Y 20 Mocne- +2,7... | SOT23
5365 OuTHbIA ALIM ¢ 3- JoBaT. +5,5
NPOBOAHBIM  WH-
Tepdelicom
MAX YeTblpexkaHanb- 4 \ 2,5 [Nocne- +12...+ | DIP,
500 Helh KMOTM AL [oBar. 15 n WideSO,
c nocneposa- -5 LCC
TenbHBIM WH-
Tepdelicom
MAX YeTblpexkaHanb- 4 \Y 6 mP/8 +5 unun | SIP,
506 HblA  8-OUTHbIA 5 Wide,
ALM c¢ Railto- SO
Rail Bbixogamu
MAX YeTblpexkaHanb- 4 \Y 6 Mocne- +5 unu | DIP,
509 HblA  8-OUTHbIA [oBar. 5 Wide,
AUM ¢ nocnep. SO,
BX. U Rail-to-Rail SSOP
BbIXOA4aMM
MAX YeTblpexkaHanb- 4 \Y 6 Mocne- +5 unu | DIP,
510 HblA  8-OUTHbIA [oBar. 5 Wide,
AUM ¢ nocnep. SO
BX. U Rail-to-Rail
BbIXOA4aMM
MAX ManomoLLHbIN 4 \Y 6 mP/8 +2,5... | TSSOP
5100 | yeTblpexkaHarb- +55
Helii ALM ¢ Rail-
to-Rail Beixogamu
MAX MarnoMoLyHbIf 3 \Y 6 mP/8 +2,5... | TSSOP
5101 TpexkaHanbHbIA +55
AUM ¢ Railto-
Rail Bbixogamu
MAX MarnoMoLyHbIf 2 \Y 6 mP/8 +2,5... | TSSOP
5102 JABYXKaHanbHbIR +5,5
AUM ¢ Railto-
Rail Bbixogamu
MAX 4-kaHanbHbINA 4 \ 6 [Nocne- +2,7... QSOP
5105 3HeproHesaBu- [oBar. +5,5

CUMBIA 8-OUTHBIN
ALIN
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Tabnuua 2.1. MNMpoaomkeHue

Mo- dDyHKUUA Yucno Bbixoa | Bpema WHTep- Hanp. | Kopnyc
genb KaHa- HOMW ycT. Bbl- | cpelic nuTa-
nos CUrHan | xog. cCur- HuA, B
Hana, mkc

MAX 4-kaHanbHbINA 4 \ 6 [Nocne- +2,7... QSOP
5106 3HeproHesaBu- [oBar. +5,5

CUMbIA 8-OUTHLIN

ALIM
MAX 3-kaHanbHbIA 8- 3 \ 70 [Nocne- +5 wnn | DIP, SO
512 outHbin  ALM c JoBar. 15

nocrnegoBarerbH.

BX., MOTEHL,. BbIX.

nVs=+5B
MAX 3-kaHanbHbIA 8- 3 \ 0 [Nocne- +2,7... DIP, SO
513 OoutHbiA ALIM ¢ JoBaT. +3,6

nocnegoBa- unu

TenbH. BX., Mo- +2.7...

TeHUnansHbIM 13,6

BbIX. U Vs=+5B
MAX OpHokaHanbHbINA 1 \ 6 [Nocne- 5 DIP, SO
517 8-6uTHBIn ALLM C JoBar.

LBYXMPOBOAHEIM

nocrieg. BX. W
Rail-to-Rail BbI-

xohamu

MAX 2-KaHanbHbIA 8- 2 \ 6 [Nocne- 5 DIP,

518 OoutHbiA ALIM ¢ JoBar. SO
LBYXMPOBOAHEIM

nocrieg. BX. W
Rail-to-Rail BbI-

Xo4amm
MAX 2-KaHanbHbIA 8- 2 \ 0,025 mP/8 +2,7... QSOP
5186 | 6UTHBLIA ObICTpO- +3,3
JelcTBytoLuiA
ALN
MAX OpHokaHanbHbINA 1 \ 0,025 mP/8 +2,7... QSOP
5187 8-OWUTHBIN ObICT- +3,3
pofeicTBYIOLLUIA
ALN
MAX 2-KaHanbHbIA 8- 2 \ 0,025 mP/8 +2,7... QSOP
5188 | 6UTHbLIA ObICTpO- +3,3
JelcTBytoLuiA
ALN
MAX 2-KaHanbHbIA 8- 2 \ 0,025 mP/8 +2,7... QSOP
5189 | 6uUTHBLIA ObICTpO- +3,3
JelcTBytoLuiA
ALN
MAX OpHokaHanbHbINA 1 \ 0,025 mP/8 +2,7... QSOP
5190 8-OWUTHBIN ObICT- +3,3
pofeicTBYIOLLUIA

ALIM
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Tabnuua 2.1. OkoH4aHue

Mo- dDyHKUUA Yucno Bbixoa | Bpema WHTep- Hanp. | Kopnyc
genb KaHa- HOMW ycT. Bbl- | cpelic nuTa-
nos CWUrHan | Xxop. CMr- Hus, B
Hana, mkc
MAX 2-KaHanbHbIA 8- 2 \ 6 Mocnen. | 5 DIP, SO
519 OoutHbiA ALIM ¢
LBYXMPOBOAHBIM

nocrieg. BX. W
Rail-to-Rail BbI-

xohamu
MAX 2-KaHanbHbIA 8- 2 \ 0,025 mP/8 +2,7... QSOP
5191 OUTHLIA BbICTpO- +3,3
JelcTBytoLuiA
ALIM
MAX 4-kaHanb Hblid 8- 4 \ 2 [Nocne- 5 DIP,
520 OoutHbiA ALIM ¢ JoBaT. Wide,
ABYXMNPOBOAHBLIM SO,
nocneg. BX. W SSOP
Rail-to-Rail  BbI-
xohamu
MAX 4-kaHanb-HbIA 8- 8 \ 6 [Nocne- 5 DIP,
521 OoutHbiA ALIM ¢ JoBaT. Wide,
ABYXMNPOBOAHBLIM SO,
nocneg. BX. W SSOP
Rail-to-Rail  BbI-
xohamu
MAX 2-KaHanbHbIA 8- 2 \ 70 [Nocne- +2,7... DIP, SO
522 OoutHbiA ALIM ¢ JoBaT. +5,5

nocnes. BX. W
noTeHLMasnsHbIM
BbIX. B 8-BbiBOA,.

Koprnyce
MAX 2-KaHanbHbIA 8- 2 \ 10 [Nocne- +2,7... SOT23
5222 ouTHblA ALIM B JoBaT. +5,5
kopnyce SOT23
MAX 2-KaHanbHbIA 8- 2 \ 50 [Nocne- +2,7... SOT
5223 ouTHblA ALIM B JoBaT. +5,5 23
kopnyce SOT23
MAX ManomoLHbIA 8- 8 \Y 10 Mocne- +4,5... | QSOP
5258 KaHanbHblid AL [oBar. +5,5

¢ Rail-to-Rail BbI-
xof. 6ydepHbiMu
ycunutenamu
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Tabnuua 2.2. 10-6utHble AU donpmbl Maxim

Mo- dDyHKUUA Yucno Bbixoa | Bpema WHTep- Hanp. | Kopnyc
genb KaHa- HOMW ycT. Bbl- | delic nuTa-
nos CWUIrHan | xop. CHUr- Hus, B
Hana, mkc

MAX | ManonoTtpe6- 1 \ 25 +5 vnn | DIP,
503 naowmnin ALMN ¢ 15 Wide,

napan. BX. W no- SO,

TeHL,. BbIXOA. SSOP
MAX | ManonoTtpe6- 1 \Y 25 Mocne- +5 unu | DIP, SO
504 naowmn ALMN c JoBar. 15

nocrneg. BX., nNo-
TEHL. BbIXOA. W
MOH

MAX | ManonoTtpe6- 1 \Y 25 Mocne- 5 DIP, SO
515 naowmnin ALMN ¢ JoBar.
nocrneg. Bx., no-
TeHL, BbIXOZ.
Vs=+5 B 1 BHyT-
peHHum NOH
MAX 2-KaHanbHbINA 2 \ 8 [Nocne- 5 DIP,
5158 | manonoTpeb. fosar. QSOP
AUM ¢ nocneg.
BX., MOTeHL,. BbIX.

nVs=+5B
MAX 2-KaHanbHbINA 2 \ 8 [Nocne- +2,7... DIP,
5159 manonoTpeb. JoBaT. 3,6 QSOP

AUM ¢ nocneg.
BX., MOTeHL,. BbIX.

nVs=+5B
MAX 2-kaHanbHbIA 10- 2 0,025 mP/10 +2,7... | QSOP
5180 | OuTHBLIA ObicTpo- +3,3

Jdevicte. ALIM
MAX OpHoKkaHanbHbIA 1 0,025 mP/10 +2,7... | QSOP
5181 10-6UTHBIA BbICT- +3,3

poaencts. ALIM
MAX 2-kaHanbHbIA 10- 2 0,025 mP/10 +2,7... | QSOP
5182 | OuUTHLIA ObiCTpo- +3,3

Jdevicte. ALIM
MAX 2-kaHanbHbIA 10- 2 \ 0,025 mP/10 +2,7... | QSOP
5183 | OuUTHLIA ObiCTpo- +3,3

Jdevicte. ALIM
MAX OpHoKkaHanbHbIA 1 \ 0,025 mP/10 +2,7... | QSOP
5184 10-6UTHBIA BbICT- +3,3

poaencts. ALIM
MAX 2-kaHanbHbIA 10- 2 \ 0,025 mP/10 +2,7... | QSOP
5185 | OuUTHLIA ObiCTpo- +3,3

Jdevicte. ALIM
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Tabnuua 2.2. MNMpoaomkeHue

Mo- dDyHKUUA Yucno Bbixoa | Bpema WHTep- Hanp. | Kopnyc
genb KaHa- HOMW ycT. Bbl- | delic nuTa-
nos CWUIrHan | xop. CHUr- Hus, B
Hana, mkc
MAX | 12-Tn pa3psa., 2 \ Mocne- 3 QSOP
5232 | pByxkanan. AUl JoBar.

HanpaX. ¢ no-
crnef. BblXo4. cur-
HanoM WU BCTPO-

€HHbIM ncToM.
OMOPH. HaNpsiX.
MAX | 12-n paspsg., 2 \ Mocne- 5 QSOP
5233 | pByxkaHan. AL JoBar.

HanpsK. ¢ socneq.
BbIX0[. CUrHarom
N BCTPOEHHLIM UC-
TOY. OMNOPHOro Ha-

NPsPKEH.
MAX 4-kaHan. Mano- 4 \ 10 [Nocne- 5 DIP,
5250 | moTtpe6. ALM c JoBar. SSOP

nocnen. BX. M
noTeHU. BbIXO-

oM
MAX 4-kaHan. 10- 4 \ 12 [Nocne- 3 DIP,
5251 outHbiA AL ¢ JoBar. SSOP

nocnea. BX., no-
TEHU. BbIX. W"

Vs=+3 B
MAX 10-6uTtHBIR  ALIM 1 \Y 10 Mocne- 5 mMAX,
5304 € OA4HOMNONAPHBLIM [oBar. DIP
nuTaHnem
MAX | ManonTtpe6. 10- 1 \Y 10 Mocne- 5 mMAX,
5354 | 6utHbiA AUM c JoBar. DIP

nocneqd. BX. 1 no-
TeHU. BEIXO40M

MAX MarnonoTtpe6. 10- 1 \ 10 [Nocne- 3,3 mMAX,
5355 | OutHbid AUM c JoBar. DIP
nocrea. BX. U no-
TEHL,. BLIXOJ0M

MAX OKOHOMUYHBINA, 1 \ 8 1’c 2,7.. HMAX
5811 10-pa3pagblii 2-x 55

npoBogHoW  no-

creaoBaTenbHbIN

ALM HanpspxkeHus
MAX 2-KaHanbHbIA, 2 \ 8 1’c 2,7.. HMAX
5821 3KOHOMMWYHBINA, 55

10-pa3pagHbIi,
2-X  nNpoBOAHOW
nocnegos. AL
Hanpsix.
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Tabnuua 2.2. OkoH4aHue

Mo- dDyHKUUA Yucno Bbixoa | Bpema WHTep- Hanp. | Kopnyc
genb KaHa- HOMW ycT. Bbl- | delic nuTa-
nos CWUIrHan | xop. CHUr- Hus, B
Hana, mkc

MAX OKOHOMWYHbINR, 4 \ 8 1’c 2,7.. HMAX
5841 YeTblpexKkaHanb- 55

Held, 10-Tn pas-

PALHBINA, 2-x

npoBoAHOW  no-
cneg. AL Hanp.

MX 10-BUTHBIIA 1 0,5 mP/10 +5.. DIP,

7520 | KMOI nepe- +15 Wide,
MHOXaIoLLMWIA SO, SB
ALN

MX 10-6UTHBIN  ne- 1 0,5 mP/10 15 DIP,

7530 | peMHOxaloLuiA Wide,
KMOTIT AU SO, SB

MX 10-6UTHBIN  ne- 1 0,6 mP/10 +5.. DIP,

7533 | peMHOXxaloLWui +15 Wide,
KMOTIT AU SO, SB

N3mepeHnsa ¢ npuMeHeHneM BHELLHUX Moaynen

IMpumenenne mukpocxem ALl ObiBaeT BHONHE AOCTATOYHO AJisi U3TOTOBJICHHUS HE-
CIOXKHBIX OMHOKAHAJIBHBIX H3MEPUTEIBbHBIX mpuOopoB. Ho ecim Bo3HmMKaeT HEoOXomu-
MOCTh B CO3JAaHUU CJIOKHOIO MHOTOKAHAIBHOTO H3MEPUTEIBHOTO KOMILICKCA, TO MPUXO-
JATCS, JJTsE PSATU3AIINH MOCTABICHHOMN 33a49H, HCKATh APYTHE aNMapaTHBIC YCTPOHCTBA.

Cpeay OTCUCCTBEHHBIX KOMMEPYCCKHX (DHUPM, H3rOTABIMBAINUX U PCATH3YIOIIUX
nono0Hoe o0opyroBanue, MuE u3BeCTHO 3AO «JI-KAP1».

dupma peanu3yeT CACAYIOMIYIO MPOAYKIHIO.

o Ilnarer ALITI/LIAIT anst MmHOrOKaHAIRHOTO cOOpa HHMOPMALUH U YITPABICHUS.
o HWurepoeiic ¢ 1K no munam ISA u PCI, EPP, COM-nopTt.

o UYacrora auckpernzanuu 70kl m — 3MI .

o Paspemenne ALl 12 — 24 6ur.

e I10: gpatiBeper g1 omepaumonneix cuctem MS  DOS, Microsoft Win-
dows 3.x/95/98/NT4.0/XP.

e Mogayasnsie cuctembl LTC mist co3nanust MHOTOKAHATBHBIX CTCHIOBBIX KOHTPOIBHO-
HU3MEPUTEIBHBIX CUCTEM:

¢ 00paboTka CHUTHATIOB C JIOOBIX MPOMBILIICHHBIX JATYHKOB, BKIIOYAS TCH30- H
BHOPOJATIHKH;

¢ HAIMIME MOIYIIEH Pa3IHIHBIX KJIACCOB TOUHOCTH C TaIbBAHOPA3BA3KOH H O€3 HEE,

¢ cuctema LTC BrmoucHa B ['ocpeectp cpeacTB M3MEpPEHHE, UMEET HUCKPO3AIIU-
IIIEHHOE UCITOTHEHME.

¢ [lopraTuBHbIC H3MEPUTENBHBIC CHCTEMBI Ha 6a3e mpoMbituieHHbIX [TK 1 HOyTOYKOB.



80 KomnbloTep kak nsMepuUTenbHbIA NpuGop

B Internet caiit 3A0 «JI-KAPJl» pacnonaraercs mo aapecy: www.lcard. ru. Aapec
3JIEKTPOHHON MOYTHL: lcard@lcard. ru.

3aknyeHue

K coxaneHuro, MHE HE TPEACTABUIACH BO3ZMOXKHOCTE MO3KCIICPUMEHTHPOBATD C MPO-
aykuuert ¢pupmer «JI-KAP/», mostomy He MOry maTh BaM 0oyice KOHKPETHYIO HH(OpMa-
uuto. Cautar) HEOOXOTUMBIM COOOIIUTh, YTO COTPYIHUKUA (pupMbl OBLIH OYCHB H00PO-
JKENaTEIbHBl U OTBETUJIM T10 BJICKTPOHHOU MOYTE HA BCE MOH BONPOCHI.



