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Abstract: The article investigates the basic principles of operation of a
10-bit digital-to-analog converter (DAC) for generating an alternating
voltage with a frequency of 50 Hz. The sources of errors that arise during
the operation of the DAC are considered, including the discreteness of the
output signal, inaccuracies of the generation algorithm and the influence
of the load. In particular, the methodological error, which is 0.015%, and
the frequency error, which reaches 0.5 Hz, are analyzed. This indicates
that the developed system meets modern standards of accuracy and
stability of signals. As an example, a digital-to-analog converter with the
following characteristics is used: bit capacity - 10 bits, speed - no more
than 25 ps, output voltage - £10 V, discharge capacity - 10 mV, error -
0.01%, load resistance - 510 Ohm, the period of the timer pulses in the
controller where the DAC is located is 1 ps. The article presents a digital
interpolation algorithm that allows to reduce errors at the output and
improve the quality of the sinusoidal signal. The procedure for timer
synchronization and output signal generation based on numerical
calculations is described in detail. Particular attention is paid to
minimizing the so-called "jamminess" of the sinusoidal wave in the area
of its passage through zero. This is achieved by introducing an auxiliary
voltage shift, which allows to ensure a smooth transition between signal
levels. A significant part of the work is devoted to the use of analog
filtering and digital interpolation to improve the shape of the output
signal. Such methods allow to significantly reduce distortion and ensure
high accuracy of voltage reproduction even with significant load changes.
In addition, the authors of the article offer an optimized table of signal
generation steps, which allows to reduce calculation time and improve the
energy efficiency of the system. The practical results of the article have
wide application in the field of electronics, including the development of
automatic control systems, measuring equipment, as well as in the field
of electric power. The obtained data can be used for both industrial and
educational purposes, for training future specialists.

Keywords: Digital-to-Analog Converter (DAC), alternating voltage,
methodological error, frequency error, sinusoidal signal, digital
interpolation, analog filtering, timer synchronization, electronics,
automated control systems.
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Abstract: The article investigates the basic principles of operation of a 10-bit digital-to-analog converter
(DAC) for generating an alternating voltage with a frequency of 50 Hz. The sources of errors that arise
during the operation of the DAC are considered, including the discreteness of the output signal,
inaccuracies of the generation algorithm and the influence of the load. In particular, the methodological
error, which is 0.015%, and the frequency error, which reaches 0.5 Hz, are analyzed. This indicates that
the developed system meets modern standards of accuracy and stability of signals. As an example, a
digital-to-analog converter with the following characteristics is used: bit capacity - 10 bits, speed - no
more than 25 ps, output voltage - +10 V, discharge capacity - 10 mV, error - 0.01%, load resistance -
510 Ohm, the period of the timer pulses in the controller where the DAC is located is 1 ps. The article
presents a digital interpolation algorithm that allows to reduce errors at the output and improve the quality
of the sinusoidal signal. The procedure for timer synchronization and output signal generation based on
numerical calculations is described in detail. Particular attention is paid to minimizing the so-called
"jamminess" of the sinusoidal wave in the area of its passage through zero. This is achieved by
introducing an auxiliary voltage shift, which allows to ensure a smooth transition between signal levels.
A significant part of the work is devoted to the use of analog filtering and digital interpolation to improve
the shape of the output signal. Such methods allow to significantly reduce distortion and ensure high
accuracy of voltage reproduction even with significant load changes. In addition, the authors of the article
offer an optimized table of signal generation steps, which allows to reduce calculation time and improve
the energy efficiency of the system. The practical results of the article have wide application in the field
of electronics, including the development of automatic control systems, measuring equipment, as well as
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in the field of electric power. The obtained data can be used for both industrial and educational purposes,
for training future specialists.

Keywords: Digital-to-Analog Converter (DAC), alternating voltage, methodological error, frequency
error, sinusoidal signal, digital interpolation, analog filtering, timer synchronization, electronics,
automated control systems.
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AHoTauis: Y CTaTTi JOCTIKEHO OCHOBHI NPUHIUIH (yHKLIOHYBaHH 10-0iTHOTO IM(pO-aHATIOrOBOTO
neperBopioBaua (LIAIl) mnst dopmyBanHsa 3MiHHOI Hampyru yactoToro 50 I'm. PosrmsHyTo mkepena
NOXHOOK, SIKI BUHHUKAIOTh miJ 4ac pobotu LIAIl, BKIIOYAaOYM AMCKPETHICTh BUXIJHOTO CHTHAIY,
HETOYHOCTI QJITOPUTMY TEHepauii Ta BIUIMB HABaHTAXXCHHSA. 30KpeMa, MPOAaHATi30BaHO METOJHYHY
nmoxubOKy, mo craHoBuTh 0,015%, Ta gactoTHy moxuOKy, ska mocsrae 0,5 T'm. Ile cBimuuTh Tpo
BIJIMIOBIHICTh PO3pPOOJIEHOI CUCTEMH CYYacHHM CTaHIapTaM TOYHOCTI Ta CTaOUIBHOCTI CUrHANIB. Y
SAKOCTI TPUKJIaNy BUCTyHae HU(PO-aHAJIOTOBUN MEPETBOPIOBAY 13 HACTYNHHMHU XapaKTEPUCTHKAMHU:
po3psianicTs - 106iT, mBUAKOiS - He Ounbine 25MmKke, Hanpyra Buxony - +£10B, po3psiana 3qatHicTs - 10
MB, morpimHicts - 0,01%, omip HaBanTaxkeHHs - 510 OM. mepion ciifyBaHHS IMITyJIbCiB TaiimMepa B
KOHTpoJepi, e po3ramobanuii LIATII - 1mkcexk.

VY crarTi mpeacTaBieHO aNropuTM HU(POBOI IHTEPHOALIi, SKAN JT03BOJIE€ 3MEHIIUTH TOXUOKU Ha
BUXO/Il Ta MiIBUIIUTH SKICTh CHHYCOiIaJIhbHOTO CUTHAIY. JleTanbHO OMMCAHO MPOIeAYyPY CHHXPOHI3AIT
Taiimepa Ta (OpPMYBAaHHS BHXIJIHOTO CHTHAJly Ha OCHOBI YMCIOBUX po3paxyHKiB. OcoOiuBY yBary
NPUIUIEHO MiHIMI3alii TaK 3BaHOI «PBAHOCTI» CHHYCOINANbHOI XBHJII B PaiiOHi ii MPOXOPKEHHS yepes
HyJb. Lle nocaraerscst uepe3 BBEJCHHS JONOMIXXHOIO HAIPyrOBOTO 3CYBY, IO J03BOJISIE 3a0€3MEUUTH
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IUIABHUM Tepexil MK piBHAMH CHrHaJly. 3HayHa YacTHMHAa pPOOOTH TNPHUCBSYEHA BUKOPUCTAHHIO
aHayoroBoi (inpTparii Ta UQPOBOI IHTEPHOIALIT A7 MOKpaleHHs (OPMHU BUXIAHOTO CUTHATY. Taki
METOAM TO3BOJISIOTH 3HAYHO 3MEHIIMTH CIIOTBOPEHHS Ta 3a0€3MEYUTH BUCOKY TOYHICTH BiATBOPEHHS
HAamNpyrd HaBiTh NpU 3HAYHMX 3MiHAX HaBaHTaXeHHS. KpiM Toro, aBTOpH CTarTi HPOMOHYIOTH
OINTUMI30BaHy TaOJMII0O KPOKIB TeHepalii CUTHalIy, IO J03BOJISE CKOPOTHTH Yac OOYMCICHb Ta
MOKPAIIUTH EHEPreTUYHY €(PeKTHUBHICTH CHCTEMH.

[IpakTu4Hi pe3ynbTaTH CTATTI MalOTh LIMPOKE 3aCTOCYBaHHA Y c(depi eIeKTPOHIKM, BKIIOYAIOYU
pPO3pOOKY CHUCTEM aBTOMATHYHOIO KEpyBaHHs, BHUMIPIOBAJBHOI TEXHIKHM, a TaKoX Yy Taly3i
enlekTpoeHepreTuku. OTpuMaHi 1aHi MOXKYTh OyTH BUKOPUCTaHI SIK y MPOMHCIOBHX, TaK 1 B OCBITHIX
[IISX, AJI HAaBYaHHS MailOyTHIX (axXiBIliB.

Karouosi cioBa: L{udpo-ananorosuii nepersoproay (LJAIT), 3miHHa Hampyra, METOAMYHA MMOXUOKa,
YacTOTHA NOXHMOKa, CHUHYCOiJaJbHUM curHan, IMQpoBa IHTEpHONALisA, aHajorora (igbTparis,
CHHXPOHI3allisl TaiiMepa, eJIeKTPOHIKa, aBTOMAaTHYHI CUCTEMH KepyBaHHSI.

Beryn (Introduction)

B nmanmit yac B HayKOBO-TEXHIYHIM iTeparypi nocTtaTHbO iH(popMmamii mpo poOoTy Ta
xapakrepuctuku LAIT (Tsyfro-analohovi peretvoriuvachi. Retrieved, 2024), (Tsyfro-analohovi
peretvoriuvachi, Elektronna biblioteka BHU, 2024). OnHak JaHUX MPO MOTPIIIHOCTI Ta alrOpUTMax
po6otu LIAIl mpu Buaaui 3MiHHOI Hampyru HaMu He BHsBIEeHO. Tomy Humxkue posriasHemo LIAIT 3
HACTYIHUMH BUXIJTHUMH apaMeTpaMHu:

1. Po3psanicts , OiT, 10
. lIBuakomist , He OibIIe 25 MKC
. Hanpyxennst Buxony, B, + 10
. Po3psinna 3natHicTs (neHa mi. pospsay) 10 000/ 1000 =10 mB
. Horpimmicts (1 mi. po3psa) 10 x 100/ 10 000 = 0,01 %

. Onip HaBanTaxenus, Om, 510.
. Ilepion crigyBaHHS IMITyJIbCIB TaiiMepa B KOHTpoJepi, e po3ramobanuit LIAIL, mkcek , 1.

N ON DB W

PesyabTaTn (Results)
Po3paxyHOK METOAMYHOT MOTPIITHOCTI
1. loBxxuHa mepioay:
T =1000/50 =20 mcek
2. JIOBXKHMHA YEeTBEPTOTO MEPioay:
T1/4 =5 mcex
3. KinbkicTh qanux, siki MoxxyTh Bugatu [{AIT 3a T1
N=5000/25=200
Ha puc.1 ymoBHO 300paskeH0 BiJpi3ok ocumiorpamu Harnpyru Ha Buxoai LIAIL. 3a uwac 25 mxc

(BimcTanp Mix Toukamu 1 i1 2) Harpyra Ha Buxosi LIAII mocriiiHa, BeTMYMHA pO3paxyHKOBOI CUHYCOIAN
301IBLIY€ETHCS 1 A0COIIIOTHA MOTPIMIHICTD JI0 KiHIA iHTEepBany Oy/ae piBHa AY.
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1] |2

|25 MKcek t, MceK

Pucynoxk 1. ImrocTparttiss BAHUKHEHHS MOTPIIIHOCTI, 1110 00yMOBJIeHa AUCKPETHICTIO poboTu LIATL
(ITpumiTka: 1uis HarIsI0BOCTI Yac y 25 MKC MOJIaHO He B MacIuTabi)

Busnaunmo BenuuuHy cuHyca B Toulli 1, Hanpukiaz, nmpu ioro 3HaueHHi 100 mcek:
Sin 6,28 x 50 x 0,1 = 31,4 pagiana = 0,521

Bu3HaunMo Benmu4MHy CHHYCa Y TOYI 2:

Sin 6,28 x 50 x 0,100025 =31, 408 paxiana = 0,5212

MurtTeBe 3HaUEHHS HanpyTu B Toulli 1 mpu foro ammityzai 10 B:
Ut.1=10x 0,521 =5,21B

MurtTeBe 3HaUEHHS HANPYTH B Toulli 2 ipu Horo ammtityzai 10 B:
Ur.2=10x0,5212=5,212 B

AbGconoTHa BennyrHa NoxuOku AYa 3 puc.l:
AYa=5,212-5,21=0,001 B

BignocHa HaBeneHa nmoxuoka AYo:

AYo=0,001x 100/(10/1,41)=0,1/7,09 = 0,015 %

Hwxue, 3 MeTor0 crpouieHHs, y Tabu.l. mpeacraBieHuit B omucoBiil Gopmi anroputM Buaadi
Hanpyru L{AITom B mexax 0...14 enextpuunux rpanycis. Po3paxynku s nocnigoBHocteit 90...180;
180... 270; 270...360 MOXyTh OyTH BUKOHAH1 aHAJIOT14HO. ).

IlosicHeHHs:

1. Homep KpoKy — 10 CyTi 03Ha4Ya€ KyT B €JIEKTPUYHUX Ipajgycax

2. Bennuuna Kpoky At (TpuBalicTh NOCTIHHOT Hanpyru Ha Buxoxi LIAID).

3. At =15000 / 90 = 55,55 MKcek, y paaky 1 npuitHsaTa piBHOIO 55 MKceK, (TaliMep KOHTpoJiepa He
Ma€ MOKJIMBOCTI 3aJ1aBaTH YaCTKU MIKPOCEKYHIH )

4. Kyt, pagian — BenTU4rHa KyTa 13 TaOJIUIb CUHYCa
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5.Unan = 10 Sin © t , B — MuTTeBa Buxigna nanpyra LIATL 1o Binnosinae HOMepy KpoKy
6.Bp LAII - BmicT perictpy LIAIT
7. & — abcomoTHa Moxubka, 00yMoBieHa nmpuHIUIoM podotu LIAIT

Ta6auus.1. Bunaua sanpyru [{AIT-em B mexax 0-40 en. rpamycis.

Ne Ky, pan Unan =10 Bp IAIT o, B
KPOKY Sinot,B
1 0,0175 0,175 17 0,005
2 0,0349 0,349 34 0,009
2 0,0523 0,523 52 0,003
4 0,0698 0,698 69 0,008
5 0,0872 0,872 87 0,002
6 0,1045 1,045 104 0,005
7 0,1219 1,219 121 0,009
8 0,1392 1,392 139 0,002
9 0,1564 1,564 156 0,004
10 0,1736 1,736 173 0,006
11 0,1908 1,908 190 0,008
12 0,2079 2,079 207 0,009
13 0,225 2,25 225 0
14 0,2419 2,419 241 0,009
15 0,2588 2,588 258 0,008
16 0,2756 2,756 275 0,006
17 0,2924 2,924 292 0,004
18 0,309 3,09 309 0
19 0,3256 3,256 325 0,006
20 0,342 3,51 342 0
21 0,3584 3,584 358 0,004
22 0,3746 3,746 374 0,006
23 0,3907 3,907 390 0,007
24 0,4067 4,067 406 0,007
25 0,4226 4,226 422 0,006
26 0,4384 4,384 438 0,004
27 0,454 4,54 454 0
28 0,4695 4,695 469 0,005
29 0,4848 4,848 484 0,008
30 0,5 5 500 0
31 0515 5,15 515 0
32 0,5299 5,299 529 0,009
33 0,5446 5,446 544 0,006
34 0,5592 5,592 559 0,002
35 0,5736 5,736 573 0,006
36 0,5878 5,878 587 0,008
37 0,6018 6,018 601 0,008
38 0,6157 6,157 615 0,007
39 0,6293 6,293 629 0,003

40 0,,6428 6,428 642 0,008

81



Scientific and practical journal "Economics and technical engineering"

Amnani3 gagux ta6mn. 1 703B0JIsIE BUSHAYUTH TaKeE:

1. MakcumanpHa abconmorHa noxuoka rnpu Buaadi LIAIT-om mutteBoi Hanpyru ctanoButh 0,009
B. Illo, Hanpukian, 1 KpOKy 2 CTaHOBUTH BigHOCHY oxuOKy 0,009 x 100/0,349 = 2,58% Ta HaBeneHy
noxuOKy [uig uporo kpoky popisatoe 0,009x100/10 = 0,09% (IEC 60050-131,2017), (IEEE Standards
Associationr 2020)

2. @akTUYHA BEJIMYMHA KPOKY 55, a He B 55,55 MKCEK MPU3BOJMUTH JI0 MOSIBH MOXUOKH Y YaCTOTH,
Buanoi [{AIT-om, 1110 BU3HAYA€THCS BUPA30OM:

orox =50 - (55 x 50/55,55)=0,5T'n,

[0 CymepeunTh BuMoram ctanaaptiB (IEC 60050-131,2017).

RH
]
e
3 S Z 'S \fszS Z >
8 0 8 8
+U1 U2 Ul +U2
Ul - [JAIIL
U2 - [IAIL

VS- onrronapa
Pucynoxk 2. 3’ennanns n18ox ogHonoisspaux LIAIT st onparroBaHHs CHHYCO11H.

3 aHauizy puc.2 ciinye, o 3-3a nafinag HanpyrH (A U) Ha aHofi - kaToai VS Harpyra CHHYCOiIH
B paiioHax mepexoxay ii depe3 Hynb Oyzae «pBaHOIO». [l yCyHEHHS Iboro Ha Buxoaax obox LIAII
MOCTIHO Ma€e OyTH 3yCTpIYHO BKJIIOUEHA Hampyra amiutiTyaot (AU).

OpHak 1ei mpuiioM 3MEHITUTH KOKHE MUTTEBE 3HaueHHs Ha Buxoi LIAIT na Bemuuuny (U).

brok — cxema npuctporo nokazana Ha puc. 3 (Razavi, 2000), (Yildiz, Koksal, 2019)

Po3mmppoBka yMOBHUX NO3HAYEHDb B ONIEPATOPaAX:

o 1 — o3Haka, mo (GopMyeThCs IPH MEPIIOMY BXOJIi B IPOTrpamy,

55- yncno 55 MKcek, 110 BiACUIAETHCS B PEricTp TaliMepa (Jac, mpoTsarom sikoro Ha Buxozi LIATI
ICHy€ MUTT€EBA HANPyTa, BEIMYNHA IKOi BU3HAYAETHCSI HOMEPOM Tpajtyca i HoMepa KpoKy),

PT - perictp Taiimepa,

CIIT — curnan nepepuBaHHs, 10 BUPOOISETHCS TaMEpOM ITiCIs 3aKiHYCHHS 1HTEpBally yacy 55
MKCEK,

JIK - MYMIBHUK YMCIIa KPOKIB,

BpLIAII k1 - BmicT perictpy LIAII xpoky 1 (nuB. Tabmn.1),

PIIAII — perictp LJAIL
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1-al,55-PT
Hossin CIIT

1-JIx,Bmict Bp ITAIT
k1- PLIATI,

!

A 4
1 - JIk,
Bwmict BplIAIT

3 HOMEPOM KPOKY TI0
BMicty JIk - PLIAII

Bux

|9,

Bux

i

TakK

~

0 -JIx

i

TakK

()
<« <
—=
W
=
>

Pucynok 3. Crporiena 610k-cxema anroputmy Bupoonenus LHAIT cunycoinu.

Sx BugHO 3 prc.3, micas HaaxopkeHHs koManau «[Ipamroity (Bxix om.1) popmyernest o3Haka 1, B
pericTp TaiiMepa 3aHOCUTBCS YUCIIO 55 1 103BOJISIETHCS CUTHAN NIepepuBaHHs TaiiMepa (oml i om.2).
[Tpu nmaaxomkenHi curHany nepepuBanHs CIIT (om.3), sSKIO0 BMICT JIYMIbHHKA KPOKIB HYJIb, CIiJ

nepexisz 10 om.4, B IKOMY B JTIUMJIBHUK KPOKIB 3aHOCUTHCS 1 1 BMicT perictpa LIAIL, BiamoBigHuit Kpoxy
1 B perictp LIAII i cnig BuXiA.
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[Tpu HanxomkenHi apyroro curnany nepepuBans CIIT (om.3) ciix mepexin 1o om. 5, B sIKOMY
3aHOCUTHCS | B MIYMIBHUK yuciia KpokiB Ta BMicT BpLIAII kpoky 2 B perictp LAIL

B om. 6 mepeBipsieTbest ymoBa «lle He octanHii 360 Kpok» 1, SIKIO Hi, CJIiJT BUXi[ 1 poOOTa 3 BUga4i
HaNpyTu B CHHYCOIy TPUBAE A0 3aKiHYCHHs KPOKy 360.

[Ticna 3akiHueHHs Kpoky 360 OOHYJISAIOTHCS JIUMIBHUK KpOKiB (om. 7) , o3Haka 1 (om.8) i
3aHOCHUTHCS HYJIb B PETICTp TaiiMmepa (0m.9) i mpu mpuxo/ii CUTHATY NepepuBaHHs (OM.3) MOYUHAETHCS
IIUKJT BUPOOJICHHS HACTYITHOI CUHYCOi/IH.

®dinbTpanisi BUXiTHOT0 CUTHAJLY

Jlnst 3riapKyBaHHs CTYMIHYACTOI (DOPMU CHTHATYy Ta 3MEHIIEHHS BHCOKOYACTOTHHMX CKIJIAJJOBUX
PEKOMEHAYEThCS BUKOPUCTOBYBATH (IBTP HUKHIX YacToT Ha Buxoxi LIAIL.
3anpornoHoBaHa cxema (inabTpa: akTMBHUH (inbTp barrepBopra 2-ro mopsiiKy 3 9acTOTOIO 3pi3y
fc=500T"1

Po3paxyHok napamerpiB ¢piibTpa:
R1=R2=33kOm CI =100 H®d C2 =50 oD

Takwuii ¢pinpTp 320€31euye MogaBIeHHS BUCOKOYACTOTHUX KOMIIOHEHTIB Ha piBHI —40 nb/nex
BHUIIE YacTOTH 3pi3y (Analog Devices. 2015), (Texas Instruments. 2017), (Maxim Integrated, 2018)

Bubip onTuManbHOI 4acTOTH AUCKpeTH3ALil

Jlnst MiHIMI3aMii CIOTBOPEHb BUXIAHOTO CUTHATY YacTOTa JMCKpeTH3alii MOBUHHA OyTH oOpaHa
BiIMOBiAHO 10 Teopemu KorenpHukoBa-IllenHoHa.

Husa curaany 50 I'm minimaneHa dacrora auckpermsamnii: famin =2 -50 I'm =100. Opnak, mis
MOKPAIEHHS SIKOCTI CUTHATy PEKOMEHIYEThCS BUKOPHCTOBYBATH BHIIy YacTOTY AMCKpeTu3amii. Y
HAIIOMY BHUIAJIKY:

fn=1/25 pc=40 xI'y

Le 3a0e3medye KOediieHT MepeIUCKPETH3ALlIi:

Kng= 40000/ 100 = 400

Taxwuii Bucokwuii K 103BoJ1sI€ 3HaYHO MOKPAIIUTH SKICTh BUXITHOT'O CHUTHAITY.
Bucnosku (Conclusions)

VY miif crarti po3rigHyTo ocobmuBocTi pobotu 10-6itHoro LIAIT mpu dopmyBanHi 3MiHHOL
Hanpyru dactororo 50 I'm. Byno mpoanamizoBaHO METOIWYHI MOXUOKH, aITOPUTM BHJaul HANpyTH, a
TaKOX JI0OIaTKOBI aCMEKTH, SKi BIUTUBAIOThH HA SIKICTh BUXIHOTO CUTHAIY.

OCHOBHi BUCHOBKHU:

1. PospaxynkoBa metoguuna mnoxuOka ctaHoButh 0,015%, mo npwifHaTHAa 8 OUIBIIOCTI
3aCTOCYBAaHb.

2. Bucoka yacrora auckpetusanii (40 kI'11) 3a0e3nedye rapHy SKiCTh BUXIAHOTO CUTHATY.

3. 3actocyBaHHs aHaioroBoi ¢inbTpamii Ta UUGPOBOI IHTEPHONALIl JO3BOJSE HOAATKOBO
MOKPAIIUTH (POPMY BHXITHOTO CUTHATY.
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4. Jns 3a6e3nedyeHHs cTabiibHOI poOOTH B PI3HUX YMOBaX HEOOXITHO BpaXOBYBATH TEMIIEPATYPHY
3anexHicTh napametpis LIAIL

[Momanpmri gocnimKeHHs: MOXKYTh OyTH CIIPSIMOBaHI Ha ONTHUMI3alLliI0 aITOPUTMIB IHTEPIIOJIALIT Ta
PO3pOOKy aJanTUBHUX METOJIIB MOKPAIICHHS JiHIMHOCTI Ta TeMnepaTypHoi cradbinsHocTi LIATL

Jlinidinicts LIAIl € KpUTHYHUM mapaMeTpoM JUIsI TOYHOTO BIATBOPEHHS CHHYCOiNAIbHOTO
curHaiy. Po3pi3HAI0Th iHTerpanbHy Ta AudepeHuiiny HeniHiitHOCTI. [HTerpansna neniniiHicTs (IHJT)
— MaKCHMaJbHE BIAXWJICHHS PeajbHOI MepelaTHOl XapaKTepUCTHKH Bif ineansHoi. [{ng 10-6iTHOTO
HAII pexomennoBane 3HaueHHs [HJI ne moBunHo nepeBuimnyBatu +1 M3P (Monommmii 3Hauymimii
po3psn). Hudepenuiiina HeniniiHicts (JAHJI) — BiaxuieHHs pi3HULI MK CYCIAHIMH PiBHSAMH Bif
i1eaIbHOTO KPOKY KBaHTyBaHHA. PexomennoBane 3HaueHHs JIHJI nst namoro LIAIT mae Oyt B Mexax
+0,5 M3P.

Jnist IOKpaleHHs JIiHIHHOCTI MOXKYTh 3aCTOCOBYBATHCSI METOAM KanmiOpyBaHHs Ta KOPEKIii, Taki
K JIa3epHa IMiJITOHKA PE3UCTOPiB a00 IU(POBa KOPEKIIisl.

Temmneparypna crabinpHicTh LJAIT BruinBae Ha TOYHICTH BIATBOPEHHS CUTHAIY NPH 3MiHI YMOB
excruryaranii. OCHOBHI apaMeTpH, AKi 3aJIeKaTh Bl TeMIIepaTypu:

1. 3MimeHHs Hys: TUOBe 3HadeHHs 1-5 ppm/°C.
2. 3wmina koedinienta miacuneHss: 10-50 ppm/°C.
Jlnst 3a6e31eyeH s TeMIepaTypHoi cTabiIbHOCTI PEKOMEHIYEThCS:
o BukopucroByBaTu LIAII i3 BOymoBaHOIO TeMIepaTypHOIO KOMIIEHCALIIETO;
e 3aCTOCOBYBATH TEPMOCTATyBaHHS KPUTHYHHX KOMIIOHEHTIB;
e BHUKOpHUCTOBYBaTH MaTepianu 3 HU3bkuM TKC 11t macuBHIX KOMITIOHEHTIB.

Jlnist moJaibIoro 3MEHIIEHHs CTYMIHYACTOCTI BUXIAHOTO CHTHAJy MOXKHA 3aCTOCYBaTH METOIH
nugpoBoi iHTepnoisAmii mepen mnomadero naHux Ha I[[AIl. Posrmsmemo nBa mertomu: JliniiiHa
IHTEPIIOJNIALSL - TPOCTUNA METOM, IO MiABUINYE €(PEKTHUBHY YacTOTy IUCKpeTH3allii. [HTeprosiis
crutaitHaMu - 3abe3nedye OuTbII TaaKy kpuBy. KyOiuHi crulaifHu rapaHTyioTh HEepepBHICTh MEPUIOi
Ta IPYroi MOXiIHUX.

3acTocyBaHHS IHTEPIONALIT MOXKe MiABUIIUTH epekTuBHUM po3psa LIAIT i 3MeHIIUTH BUMOTH 10
aHaJoroBoi (GiIbTparii.
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