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lMoseonsiem 6bicmpo Ha4amb pabomams ¢ TINA-TI™

9710 KkpaTKoe onucaHue npeactasnseT 063op TINA-TI™, MOLLHOIo UHCTPYMeHTa Ans pa3paboTku 1
CUMynAuUKM aNekTpoHHbIX cxeM. TINA-TI ngeaneHo noaxoauT Ans pa3paboTky, NPOBEPKK, a TakK e nomncka
HencnpaBHOCTEN B pa3nuyHbIX CYLLECTBYIOLLUX, a TakK e paspabaTbiBaeMbIX CXeMax, BKNOYaoLLmnX
KOMMMEKCHble apXMTeKTypbl, 6e3 Kakoro nM60 orpaHNYeHnsa Ha YUCIO Y3MOB UMK YCTPOUCTB. OTOT AOKYMEHT
NOMOXET NOJSIb30BaTESNSAM, TONbKO YTO HadnHawmum ocesamBaTb TINA-TI, 3a KOpPOTKOE BpeMs co3faBaTth U
MOAENMPOBaTb CXEMbI, UCMONb3yHa (pyHAaMeHTanbHble cBorcTBa nporpammbl TINA-TI.
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Texas Instruments o6beanHMnace B komaHay ¢ DesignSoft Inc., 4Tobbl obecneynTb 3aKkazunkoB
nporpammoit TINA-TI, MOLLUHBIM MHCTPYMEHTOM CUMYNAUUKN paboTbl CXEM, KOTOPbIN XOPOLLO NOAXOAUT AN
CYMYIISILUKN aHANoOroBbIX CXEM U KMoYeBbIX UICTOYHMKOB NuTaHns (SMPS). 3TOT MHCTPYMEHT ungeansHo
noaxoauT Ans KOHCTPYKTOPOB U MHXEeHepOoB paspabaTbiBaloLLmX N UCCIEaYIOLMX pasfnnyHble
CXeMOTeXHU4Yeckue naeu.

TI BoiOpan TINA™ cumMmynaTop U3 Apyrmx CMMynaTopoB, ucnonb3yowmx SPICE asuxok, 6narogaps ero
NMPOCTOMY U MHTYUTUBHO MOHATHOMY rpadu4eckomy uHTepdency, yaobCcTBy UCNONb30BaHws,
nossonsoLlemy Bam ocBonTb ero 1 Havatb paboTaTtb 3a MUHUManbHoe Bpemsi. MNMepexoa Ha TINA-TI
3HaunTenNbHO obnerunTcs, ecnu Bel yxe 3Hakombl ¢ gpyrumm SPICE cumynsTopamu.

TINA-TI nerko cnpaBnseTcsa C KOMMIEKCHLIMU CXEMaMM, XOTb U SIBIISIETCSA OrpaHMYEeHHON Bepcuen bonee
MoLuHoro npoaykTta DesignSoft. Mporpamma TINA-TI paspabaTbiBanacb COBMeCTHbIMY yeunusamm Tl n
DesignSoft. OgHako Texas Instruments He HECET rapaHTUIO U He NoaAepXmMBaeT npoaykumo DesignSoft.
[ns 6onbwen nHdopmauun o DesignSoft, nocetute Bebcant DesignSoft - www.designsoftware.com.



2 Pepaktop cxem

Bbl moxeTe 3arpy3ntb TINA-TI co cTpaHuykm http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html, kak
nokasaHo Ha puc.l. B kayecTtBe anbTepHaTuBbl Bbl MOXeTe Ha gomaluHen ctpaHuue Tl (www.ti.com) BBeCTU
kntoyeBoe crioeo TINA B OKOLLKO Noucka U nony4ntb UHopmaumo, cesasaHHyto ¢ TINA-TI. Beibpas nepseblit
pesynbTart, Bol nonagéte Ha ctpaHudky TINA-TI.
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Puc. 1. 3arpy3ka TINA-TI

MwuHmanbHble annapaTHble U NporpaMmHble TpeboBaHus ang Tekylen sepcun TINA-TI:

* IBM PC-coBMECTUMBIN KOMMbIOTEP C onepaunoHHon cuctemon Windowse 98/ME/NT/2000/XP
* [Mpoueccop Pentium nnun sKBMBanNeHTHbIN

» OnepaTtrBHas namsitb 06 bEmMom 64MB

» 100MB cBOGOAHOroO NPOCTPAHCTBA Ha XXECTKOM [MCKE

* Mbiwka

* VGA aganTtep 1 MOHUTOP



Mocne ycTtaHoBKkM BbibepeTe nporpammy Yepes meHo Windows nnm knmkHute no nkoHke TINA-TI Ha
paboyem cTone. [ocne 3TOro NOSIBUTCS OKHO, MOKa3aHHOE Ha puc.2.
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BepxHuii pag (MeHi0):
KoMaHab! cBfizaHHbIe ¢ hailnamu, TUNaMm aHanmaa,
ONUMK TECTUPOBAHUS, U3MEPEHNS U MOMOLL.

BTopoii paa (UKOHKN):
dainnoBble onepaumn, TEKCT, CBS3N U T.M.

TpeTnii n ueTBEpTbiii paabl (MKOHKM 1 SIpAbIKK):
TpeTuit paa UKOHOK BLIBUPAET TUM KOMMOHEHTa;
YeTBEpPTLIN PsAf APMLIKOB BLIBUPAET rpyrny KOMMOHEHTOB.

« | |
[\ Noname /

Puc. 2. OkHo peaakTopa cxem TINA-TI

Ha puc.2 nokasaH Bug okHa cxeMHoro pegakrtopa. lNMyctast obnacte nucTta npegHasHaveHa ansi BBoga
cxembl. Hmke 3aronoeka Schematic Editor pacnonoxeHo paboyee MeHo, NO3BoOssOLLEE BblIOUpaTh
harinoBble onepauun, onepauumn aHanusa, o6opyaoBaHNe TECTUPOBAHUS U U3MEPEHUS, U T.M.

Hwxe pacnonoxeH psg MKOHOK, CBSI3aHHbIX C pasnuyHbiMu channosbiMu 1 TINA 3agadamu.

MocnegHui pag MKOHOK No3sonseT Bam BbiGpaThb rpynnbl KOMNOHEHTOB. 3TW rPyMMbl KOMMNOHEHTOB
copepXaT OCHOBHbIE NACCUBHbIE KOMMOHEHTbI, MONTYNPOBOAHNKN 1 MAaKpOMOZENW CIOXHbIX YCTPOUCTB. Bee
3T rPynnbl AOCTYMHbI AN CO30aHUS CXEM.

3 Co3spaHue cxembl npu nomowm TINA-TI

Onsa unnioctpauunm Toro, Kak nerko 3tTo genatb, ucnonb3yd TINA-TI, co3gagmMm aHanoroByto CXemy m
NPOAEMOHCTPUpYyeM BO3MOXHOCTU aHanus3a Lenemn.

B kauecTtBe npumepa BbiIbepemM MOLLHBIN reHepaTop CUHycouaanbHOro curHana yactotom 1 kly. Mowvck B
COOTBETCTBYIOLLIEN NUTEpPAType NO aHaroroBon CXeMOTEXHUKE NO3BONSET HAUTU HECKOSTbKO rOTOBbIX
peLLeHUn UCNONb3YIOLLMX OnepaLnoHHble yeunutenu. Mel co3gagnm u NnpoBepuM reHepaTop Ha OCHOBe
MocTa BuHa ¢ msirkon ctabunusaumnen amnnntygbl BbIXOAHOTO curHana. [ns gaHHOro npMMeHeHus
BblOepeM 12 BONbTOBLIV OnepaunoHHbin yeunutens OPA743, npon3BoACTBa KOMMNAHUN

Texas Instruments. 3TOT oNepauUMOHHbIN YCUNUTENb UMEET OYEHb XOPOLLME XapaKTEPUCTUKM MO
NOCTOSIHHOMY M NEPEMEHHOMY TOKY U NO3TOMY XOPOLUO NOAXOAUT AN 3TOro npoekTa. T.K. yeunutenb
crnocobeH paboTaTb Npu HaNpskeHUn NuTaHus ot 3.5 o 12B, To ucnonb3yem B Halem npumepe
aByxnonsipHoe nutaHue *5B (10B).



Bbibepem Tabnuuy makpocoB Spice (war 1 Ha puc.3), a 3aTem Yepe3 CMMBOJ ONepaLuoHHOro yeunuTens
(war 2) nony4num goctyn Kk Makpomogenu OPA743. Korga nosBUTCSA CNMCOK MakpOMOZESen onepaunoHHbIX
ycunuTenen, NpoKpyTUM ero BHMU3 1 krnmkHem Ha OPA743 (war 3). 3atem knukHem OK. Nocne aToro cumeon
onepaLMoHHOro yCunuTens nosBuTcs B paboyem none cxembl. C NOMOLLbIO MbILLKW MepeTaLium CUMBON B
Tpebyemyto no3mumio (war 4), nocne Yero KNnMkHEM fIEBON KHOMKOW MbILLKK, YTOObI MPUKPENUTL CUMBOIT.
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Puc. 3. CozpgaHue cxembl npu nomowm TINA-TI

|/|CI'IOJ'Ib3yF| MeHto Insert->Macro..., MOXXHO Bbl6paTb apyrue moaenu onepaumoHHbIX yCMHMTeHeIZ. Tak xe,
4yepea3 3TO MEHI0, MOXHO NOoNy4nTb AOCTYN K 3apaHee Co3aaHHbIM aHanoroBbiM cxemam M cxemam

NCTOYHMKOB nuTanHus (Insert->Macro...TinaTl_7.0->Examples).



3.1 JobaeneHue naccu8HbIX U aKMUBHbIX KOMITOHEHMOo8

TpebyeMmbln KOMNOHEHT BbIOMpaeTCca NPOCTbIM KITMKOM U3 rpynnbl KOMMOHEHTOB B HYDKHEM psiAe 3aKnagok:
Basic(basoBble), Switches(kntouesble), Meters(ameputenn) u Tak ganee. 9Tu 3aknagku obecneynBaroT
OOCTYM K pa3fnyHbIM NacCUBHLIM KOMMOHEHTaM, UCTOYHUKAM, U3MepUTENsaM, perne, NonynpoBOAHNKOBBLIM
npmbopam 1 paHee YNoOMUHAEMbIM CXEMHbIM Makpocam. KnnkHUTe No CXeMHOMY CUMBOIY KOHKPETHOMO
KOMMOHEHTa 1 nepeTaLumTe ero B paboyyto obnactbe cxembl. Knunk neBon KHOMKOW MbILLKW 3akpennseT
KOMMNOHEHT B TpebyemMoM MecTe.

B Hawem npumepe Ha puc.4 Mbl Bbibpanu peanctop ns rpynnsl Basic (war 1 n war 2). TINA-TI 0603HaumT
3TOT pe3uncTop kak R1. N3HayanbHo peanctopy R1 npuceBamBaeTcs HOMMHanN 1K, HO 3TOT HOMWHAM MOXHO
1NErko M3MeHUTb Npu HeobxoaMMOoCTW. [IBOMHON KNWK NTEBON KHOMKOW MbIWKN Ha R1 NpuBedéT K NOSIBNEHMIO
Tabnmubl HACTPOMKN KOMMOHEHTa (war 3).
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R1 - Resistor (X 2. BbiGop KOMNOHeHTa
1. BoibpaTb 3aknaaky Basic el o

Parameters (Parameters)

| Resistance [Ohm] B.7k

Power [w] 1 O v

Temperature Relative

Temperature [C] 0 2 a

Linear temp. coef. [1/C] 0 E v

Quadratic temp. coef. [1/C?] 0 O
3. BbIGpaTb KOMMNOHEHT N Exponential temp. coef. [%/C] 0 | >
nepeTawmTb €ro B No3uLuio. ;"axlllmum voktage (V) LUU U
JIBOMHOM KMKK NO KOMMOHEHTY — ene 47

Bbl3oBeT Tabnuuy napamet
POB KOMMOHEHTA.
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R1 4.7k
AN

LLIMHK1 ncnonb3ytoTes ANs
NOAKMOUYEHNs o0LWMX Lenen

Puc. 4. BbiI6op akKTUBHbIX U NaCCUBHbLIX KOMMNOHEHTOB

HoMuHan peaucTopa, a Tak e Apyrme XapakTepucTUKM KOMMOHEHTA MOTYT OblTb M3MEHEHbI Yepe3 BbIOop
GOKCOB NapameTpoB N M3MEHEHUS COOTBETCTBYIOLLMX 3HA4YeHUI. BbidoBrTE BOKC NnapamMeTpa KOMMOHEHTa U
BblOENNTE 3HAaYEHME, KOTOPOE Bbl XOTUTE U3MEHUTL. BBeaMTe HOBOE 3Ha4YeHMe B3aMeH cTaporo. [ns
npumepa Ha puc.4 HomuHan peauctopa R1 Obin M3MeHEH ¢ 1k Ha 4.7k. Nocne 3aBepLleHnst yCTaHOBKM
3HauveHun knukHuTe OK ans 3akpbliTusa Tabnuubl. AHanormyHble Tabnuubl NapameTpoB AOCTYMNHbI A1
NacCuBHbBIX KOMMOHEHTOB, MCTOYHMKOB, MOMYNPOBOAHUKOB U APYTMX TUMOB KOMMOHEHTOB.

Y[Oo6HbIM KOMNOHEHTOM siBNISieTCcA jumper(LimHa), koTopasi HaxoanTcsa B 6a30BON rpynne, Kak nokasaHo Ha
puc.4. OH noxox Ha BykBy T, NOBEPHYTYIO B CTOPOHY. LUMHKa MoxeT BbiTb MCnonb3oBaHa Ans NOAKMYEHUs
06LWKMX Lenen nuTaHus, Taknx Kak V+, V- unv gpyrmx To4eK CXeMbl, KOTOpbI€ BKIHOYEHbI MapanienbHo.
Vcnonb3oBaHuWe LWWMHKX NO3BOMAET YNyYLUUTL YATABENbHOCTbL CXEMbI 3@ CHET YMEHbLUEHMS KONMYeCcTBa
cBsizen. MimenTe B BUAY, YTO LUMHKM NOAKMIOMEHHbIE BMECTE AOMKHbI MMETb O4MHAKOBOE Ha3BaHue.



3.2 PasmeuwjeHue u coeQuHeHUe KOMIMOHEeHMOo8

Kak Tonbko Bce KOMMOHEHTbI OyayT BblOpaHbl U NPaBUilbHO YCTAHOBIEHbI, MX MOXHO COEANHUTL BMECTE.
Kaxkgbln KOMMOHEHT UMEET y3rbl K KOTOPbIM HaZo noakmounTb uenu. TINA otobpaxaeT y3nbl B BUae
ManeHbKON KpacHom OykBbl X (DonbLUe NOXOXe Ha ABE ManeHbKue nepekpeLLEHHbIE NUHUN, YEM Ha
andgaBuTHbIN cumBOr). KOMMNOHEHTBI MOXHO JIErKO COEAMHUTL MexXay coboi, pa3mellas ykasaTernb BO3ne
y3na NnoAKrYeHUs U YOEPXXUBas NEBYIO KHOMKY MbILWKK. [pu nepemeLLeHnn Mblwkn 6yaet
NPOPUCOBLIBATLCS CBA3b, COBMNaarLLas ¢ yanamm cetkn. OTNyCTUTb KHOMKY MbILLKW, KOr4a CBA3b JOCTUTHET
KOHEYHOW TOYKM coeanHeHus. Ha puc.5 nokaszaHa dyHKuusa coeauHeHunst nporpammbl TINA-TI.

3 | Wein_bridge_osc - Schematic Editor
File Edit Insert View Analysis T&M Tools Help
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W MKOHKKW KapaHhalla

1kHz Wein-bridge Oscillator
Tina-Tl simulation circuit

CoefeHnUTb KOMMNOHEHTLI BMeCTe,
pasMellasn ykasaTerb Bo3ne yana
(ManeHbKkan KpacHas "xX").
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Puc. 5. CoeguHeHne KOMMOHEHTOB BMecTe

(DyHKLI,I/IFl coeanHeHna KOMNOHEHTOB TakKXe OOCTYyNnHa U3 MEHHKo Insert unn 4yepes MKOHKY C |/|306pa>|<eH|/|eM
MalneHbKOro KapaHaatua.

4 Buabl aHanu3a

Korga cxema nofiHOCTbIO Co3faHa, TO OHa YyXXe rotosa Ans cumynsaumu. lNpouecc aHanmsa Ha4dMHaeTcs
BbIOGOpOM MeHIo Analysis. B MeHI0 OCTyNeH Cnucok pa3nnyHbix aHanmsoB, Takux kak AC, DC, Transient nnu



Noise. Heobxoaumo BbibpaTth Tpebyembin BUA aHanu3a, YTobbl NONy4YnTb AOCTYN K 4ONONHUTENBHbLIM
HacTpoKrKaM.

MepBbIM NYHKTOM B MeHI0 Analysis cTouT KoHTporb ownbok (ERC). Beibpas aTOT NYHKT Mbl 3anNyCTUM
MPOBEPKY CXEMbI; MOABUTCH CMMCOK MOObIX OWNMBOK cxembl. ECrin cnncok owmbok nosiBUncs B okHe, TO
KIMMKHYB MO CTPOKe OLUMOKKM B CMIUCKE MOXHO BblAENUTb OLIMBOYHOE MecTo B cxeMe. B okHO owmnbok Takke
BbIBOAATCH Apyrue Tunbl oWnboK, 0OHapyXeHHbIe B TEYEHMN aHanmn3o0B.

Ho pnaxe ecnu nposepka ownbok He Gbina caenaHa, TINA aBToMaTU4ECKM 3anyCcTUT NPOBEPKY BO BpeMs
cTapTa CMMynsauun.

lMocne BbliBopa TMNa aHanu3a NosABNSAETCA AOMONHUTENBLHOE OKHO, FAe oTobpaXaloTCs pasnnyHble
napameTpbl Bblbopa, KOTopble CBA3aHbl C KOHKPETHbIM aHanunsoMm. [NpeasaputensHo yxe obecneyeHsl
HOMWHanbHbIE YCTAaHOBKMW; 3TV NapamMeTpbl MOryT 6bITb YCTAaHOBMNEHbI Tak, KaK HY>XHO ANt NONyYeHust
pesynbTara.

Kak Tonbko Bce ycTaHOBKM caenaHbl, knukHute OK ans Havana aHanu3sa. [epBbiM 06bIYHO BbIMOSHAETCSA
aHarnma cxembl Mo NocTosiHHOMY Toky (DC). OTOT TeCT NpoBepsieT peXxum paboTbl CXEMbI MO MOCTOSAHHOMY
ToKy. DC aHanus B TINA-TI MOXeT ObITb HACTPOEH A1 BLIYUCIIEHNS Y3MNOBbLIX HAanNpsXXeHW, Co34aHus
Tabnuubl NOCTOSIHHBIX HAMPSXKEHWUIN U TOKOB, FTeHEPUPOBaHUS Pa3BEPTKM MO MOCTOAHHOMY TOKY UIU
BbINOMHEHNS TeMMepaTypHOro aHanusa. TemnepaTtypHbI aHanua paboTtaeT B crnyyae Bbibopa

Analysis > Mode > temperature.

4.1 DC AHanus

[nsa BeinonHeHnst DC aHanm3a (Moka3aHo Ha puc.6) HY>KHO caenaTtb creayLlume waru:;

1. KnukHyTb no meHto Analysis

2. Bbibpate DC Analysis

3. KnuknyTb no Table of DC Results. NosuTca Tabnvua HanpshkeHWI/ TOKOB.

4. cnonb3yn Kypcop MbILKW KaK LWyM, 4751 KOHTPOMS HanpsbkeHUn B y3nax cxembl. MIamepeHHoe 3HayeHune
oTobGparkaeTcs KpacHbIM WpUgTOM B Tabnuvue HanpsXeHWI/TOKOB, Kak NokasaHo Ha puc.6.

E‘! Wein_bridge osc - Schematic Editor
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Puc. 6. DC AHanus ¢ oTo6paxéHHOM Tabnuuen HanpsXKeHUN/TOKOB.



4.2 Transient aHanus

OTOT aHanu3 no3BonsieT OCYLLECTBIATb CJI0OXXHOE YaCTOTHOE N BpeMeHHOe ModeninpoBaHue. MCI'IOJ'IbSyeM
d)yHKLl,MlO Analysis OnAa AoCTyna K pa3fiMyHbiM HaCTpOIzKaM. MoxeT bbITb NoCTpOEeHa TpaanumnoHHas
aMI'I.I'II/ITy,EI,HO-d)a30‘-IaCTOTHaF| XapaKTepUCTUKa, nepexoaHada XxapakTepucTtuka, MoxeT ObITb npomsse,u,éH
aHanma <Dypbe nnn aHanuma wyma. B kayecTBe npMmepa Ha puc.7 nokasaHa nepexogHas xapakrepuctuka
BKITIOMEHNs U cTabunusaumm reHepartopa ¢ MOCTOM BuHa. Bug 0T06pa>|<aeM0ro OKHa MOXHO peaaKkTtupoBaTb
MapKnpysa ocu, USMeHAA MaclLuTab, M3MeHsIS LIBET CETKM, d)OHa nT.o.
Cne,u,yrou.l,we Luarn HeobxoaMMbl Ans BbINONHeHUs Transient aHanusa:

1. KnukHyTb No meHto Analysis
2. Bbibpatb Transient

3. MNMosiBuTCA gnanoroBoe OkHO aHanm3a Transient. BBecty Bpems Havana (start) n okoH4aHus (end)
CYMYNSiLMK, @ TaK e gpyrne napameTpsl.
4. Knnknytb OK anst Hayana aHanmaa.
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End display |10m [s]

' Calculate operating point
" Use initial conditions
" Zero initial values

[V Draw excitation

Integration method
¢ Trapezoidal * Gear

7

Integration order

0.0

Time (s)

BBecTu Bpemsi Havana u
OKOHYaHUSA CUMYISALMN, a Tak
Xe Apyrvie napameTpbl

OTobpaxaloTes pesynbTaThl
Transient aHanuaa

Puc. 7. lononHuTenbHble BO3MOXHOCTU aHanu3a B TINA



5 TectupoBaHue U namepeHue

TINA-TI reHepupyeT pe3ynbTaTbl MOAENMPOBaHUA B Buae 1abnuy u rpacdmkos, B 3aBUCUMOCTM OT
BbINOMHAEMOro aHanm3a. B nobaBok nporpamma MoOXeT ObiTb YCTaHOBMEHA B PEXNM MCEBOO-pearbHoe-
BpeMS CUMYNSiILUK, KOr4a BUPTYanbHbIA Npubopbl MOXHO Ucnonb3oBaTh A4S HabnoaeHs Boixoga(oB) BO
Bpemsi paboTbl CXEMbI.

[ns npyumepa Ha puc.8 nokasaH BMpTYyalbHbIA ocuunnorpad, KOTopbIi UCNonb3yeTca Ans HabnoaeHns
YCTOMYMBOrO BbIXOLHOMO HAMpsKeHNA cxeMbl reHepaTopa ¢ Moctom BuHa. OgHOBpeMEHHO MOXHO
MCMnonb3oBaTh BUPTYalbHbIA aHanu3aTop curHana, 4tobbl HabnogaTe rapMOHUYECKUA cocTaB curHana. [ans
0OCTyna K BUpTyanbHoMy ocuunnorpady Heobxoaumo BbibpaTe T&M (war 1 Ha puc.8) u 3atem
ocumnnorpacd (war 2). YctaHoBUTE KYpCop Ha BbIXO4 MOLAENMPYEMOWN CXEMbl U HACTPONTE Kak Hado
ynpaBsreHne B QUarnoroBOM OKHe BUpPTyarnbHOro ocuunnorpada (war 3). T&M onuus Tak ke BknovaeT
AC/DC mynbTumeTep, pyHKUMOHAaNbHbIA reHepaTtop, 1 X-Y pernctpatop. PyHKLMOHanNbHLIN reHepaTop
MOXeT ObITb HACTPOEH B KOMOMHaLMKM C BUPTYarbHbIM OCLUIIIOrpadoM nim aHanm3aTopoMm.
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6 ononHuTenbHas NOMOLUb

TINA-TI nmeeT Ha MHOro 6ornbLUe CBOWCTB, YEM HaM YAarnoch KpaTko uccnegoeatb. [10 Mepe ocBoeHUs
nporpaMmbl Bbl CMOXeTe ObICTpee CTPOUTbL CBOM CXEMbI, MPOU3BOANTL Bonee CNoXHble UCCNedoBaHUA U
ONTUMM3NPOBATb BbIXOAHYIO MHGAOPMAaLMIO Noj CBoM HyxAbl. Kak noka3aHo Ha puc.9, nporpamma umeet
BCTPOEHHYK KOHTEKCTHYIO MOMOLLb, @ TaK e BCMIbiBaKOLLMe KOMMEHTapUM NS UKOHOK 1 obnacTten Ha
pabodem none. Ecnu Bbl Hy)xgaeTechb B AONOMHUTENbHOM MOMOLLM C aHANM30M Ui NMOMOLLM B YCTaHOBKE
napameTpoB aKTUBHbLIX KOMMOHEHTOB, AOCTyNHa 6onee nogpobHas 4OKyMeHTaLus.

KnukHute no meHto Help ans goctyna Kk uHopmaumm cBs3aHHOW aHanM3oM CXeMbl, akTUBHbIMMN
KOMNoHeHTamu 1 T.4. Onsa 6onbluen noMoLwm no cneumduyeckomy npumeHeHunio cumynsatopa TINA-TI
obpalLanteck K permoHanbHOMy TEXHUYECKOMY npeacTtaBuTento Tl.

BonbLUMHCTBO KOMMOHEHTOB U OKOH aHarnm1sa
> . . . . nporpammbl Tina MetoT KHonky Hel
| Wein_bridge_osc - Schematic Editor POrp: Yy help
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1kHZ We  options... display parameter of the Transient Analysis Menu. You
Tina-Tl Sirmor&wor e | value. ) )
Base frequency Here you must specify the fundamental frequency of the Fourig

the lowest frequency produced by any of the generators avail
E] bzoidal) waveform. Note that the end

he sampling starttime and the recipr

&% Fourier Series
D2 1N4148

: : r’*m han the Time of analysis paramet

> ampiig st bve 0 accuracy, itis very important to set th

D1 1N4148 Base frequency }100 b after the initial transient has died aw|

Numj ling points for the FFT. Due to the nat
Number of samples [a0ss ] Caledlate | b0t must be a power of 2. Choose thel

) Number of harmanics 16 = X Cancel I samples, the greater is the accuracy

L1 OPAT43 Py - . -

R Num] | Eomat | " explj * (kt + i) =~ urier coefficients {from 2 to 16) have ff
[-——-——-——-———j befficients will be displayed on the sd

*% Forn Qutput [vM1 = two usual formats for representing th

St - Transient inital condition —————— hase (according to the exponential f

-_*_ @ Calculate operating point

— Cald | ¢ Useinitial conditions
" Zero initial values

KnukHyTL Mo 310N KHOMKe ANs NonyyYeHUs nomowm
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ryou change a parameter on the dial

Puc. 9. KoHTekcTHasa nomouub B TINA-TI

Mpumeuanue: Texas Instruments He ocywecTBnseT noaaepxky nporpammbl TINA. Obpaluanteck k DesignSoft
(http://www.tina.com) ecnu Bbl Hy>aaeTecb B COBETE UM NOMOLLM NO 06LLMM BONpocaMm, CBA3aHHbIM C NPOrpaMmMon
TINA.



