YacToTHi BNacTMBOCTI nigcuntoBa4va 3MiHHOI Hanpyrv Ha 6iNoNAPHOMY TpaH3UCTOPI
3a CXeMOH0 CNiNlbHUK eMiTep

B naHin nabopaTopHin poboTi BU HaBUMTECS aHari3yBaTh YaCTOTHi BMAcTMBOCTI
nigcuntoBadva Ha 6inonspHOMy TpaH3UCTOPI B NporpaMHOMY cepefosuLui LTspice.

AHani3z yacmomHux xapakmepucmuk e LTspice.

[ns aHanisy 4acTOTHUX BNacTMBOCTEN NigcunioBada ckonitonTe NpoekT B LTspice 3
nonepegHboi nabopaTopHoi poboTu. MNpuknag cxemu Takoro nigcutoBada NOKasaHoO Ha puc.
1.
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Puc. 1. Cxema nigcuntoBava.

[ns Toro, wo6 34inCHUTU MOAENOBaHHA YaCTOTHMUX XapakTepUCTMK crnoyaTKky HeobxigHo
30iMCHUTM 3MIHUTM HanawTyBaHHSA BXigHoro curHany V2 Ha cxewmi (puc. 1). Hasegitb
BKa3iBHMK MULLI Ha J)Keperno XMBMEeHHs1 V2 Ta HAaTUCHITb NpaBy KHOMKY MuLLi. Y BikHI (auB.
puc. 2.) BCTAHOBITb 3Ha4YeHHA aMnniTyam amiHHoro curHany AC Amplitude B 6noui Small
signal AC analysis (.AC) nopsiaky kinbkox mB. Baxnueo wobu 3HavyeHHs Liei amnnityan
Byno npuHarMHi Ha NopA8oK MeHWnM Hanpyru U, . [lani BMGepiTb NyHKT MeHto
Simulate->Edit Simulation Cmd. Bubepitb 3aknagky AC analysis Ta 3agante HanalwTyBaHHS
cnocoby 3miHn yactoTtu curHany (Octave, Decade, Linear, List), mexi 3miHM yacToTu Ta
KinbKiCTb OCNIAXKYBaHUX TOYOK SK Lie MokasaHo Ha puc. 3. [Ana 3anycky moaentoBaHHA cnif

HaTUCHYTM kHonky Run # . MoByayiiTe Hanpyry Ha KONeKTopi Sk (pyHKLiito YacToTu. B
HanawTyBaHHSAX rpaddiky BMOepiTh MiHiHWMIA MacwTab gns amnniTygu curHany Ta
norapumivHUN ons YacTtoTu. B pesynbTati B OTpUMaETe 3anexHicTb y BUrnagi, Sk
nokasaHo Ha puc. 4. [MpoaHanisyTe NpMYNHU NagiHHS aMnniTyan curHany B obnacrti
HU3bKMX Ta BUCOKMX YacToT. [MpocTexTe aMiHM hasm curHany Ha umx ginsaHkax. BusHaditb
HWXXHIO Ta BEPXHIO rpaHuyHi (npu Hanpyrax 0,7 abo 1/\2 Big Hanpyru B obnacTi cepegHix

yacTorT).



Independent Voltage Source - V2

Functions

() (none)

(D EXP(W1V2 Td1 Taul Td2 Tau2)
() SFFM(Voff Vamp Fcar MDI Fsig)
OPWLHTvI2v2.)

(C)PWL FILE:

DC offset[V]:
Amplitude[V]:
Freg[Hz]:
Tdelay[s]:
Theta[1/s]:
Phi[deg]:
Neycles:

(CJPULSE(V1V2 Tdelay Trise Tfall Ton Period Neycles)
@ SINE(Voffset Vamp Freq Td Theta Phi Necycles)

Browse

Tm|

10k

Additional PWL Points

Make this information visible on schematic:

DC Value

lug:

Make this information visible on schematic:

Small signal AC analysis(.AC)

AC Amplitude:

Make this information visible on schematic:

Parasitic Properties

Series Resistance[Q]: I:I
Parallel Capacitance[F]: I:I

Make this information visible on schematic:

Cancel

Puc. 2. BikHo HanawTyBaHb axeperna Hanpyru.

Edit Simulation Command

Type of sweep:
Number of points per octave:
Startfrequency:

Stop frequency:

Transient AC Analysis DC sweep MNoise DC Transfer DC op pnt

Compute the small signal AC behavior of the circuit linearized aboutits DC operating

Octave

T

Syntax: .ac <oct dec, lin> <Npoints> <StartFreqg> <EndFreqg>

|.ac oct100 1e8

Cancel

Puc. 3. BikHO HanawTyBaHb MOJENOBaHHA YaCTOTHUX XapakTepUCcTUK.

Bnnue onopy HasaHMa)KeHHs1 Ha YaCMOMHi xapakmepucmuku nidcusiroeaya.
MigkntodiTe 4O BUXOAY NigcunoBaya onip HaBaHTaXXEHHS K Le NokasaHo Ha puc. 5.

MoBTOPITE 4OCAIAKEHHSA YAaCTOTHUX XapakTepUCTUK aMnniTyan curHany Ha onopi

HaBaHTaXXEHHS, rPaHMYHNX YacTOT Ta PA30BNX XapaKTEPUCTUKAX MNPU 3HAYEHHI onopy
HaBaHTaxeHHsa 10Rk, 0,1Rk Ta Rk. MNodAcHiTL BNNnB onopy HaBaHTaXXeHHS! Ha 3MiHK

YAaCTOTHUX XapPaKTepUCTUK.




100KHz 100MHz

Puc. 4. 3anexHicTb amnnityam Ta dasmn BUXigHOro curHany gk yHKUii 4YacToTu.

LTspice XVIl - [Draft2.asc] - 0
¥, File Edit Hjerarchy View Simulate Jools Wi

BESH LD+ 3 wDVOD a ot

( ,‘
20

“Rb Rk

300k - 200 .acoct 100 1 1e9

¢« . @ R

BC327-40 R

AiViel
V&

A

S \
U ACIm 1y
~ SINE(0 1m 10k)

Puc. 5. MNigcmunioBay 3 oNopoM HaBaHTaXEHHS 3anexHicTb aMmnniTyam Ta dasm BMxigHoro
curHany sk yHkKLii YacToTw.

Bnnue po3dinoesoi eMHOCMi Ha YacMOMHI xapakmepucmuku nidcusnroeaya.
MoBTOPITL AOCHIAXKEHHS YHACTOTHUX XapakKTepPUCTUK aMnNiTyan curHany Ha onopi
HaBaHTaXXeHHS NPWY 5-TK Pi3HUX 3HAYEHHAX Po3ainoBoi eMHOCTI C1, 3MiHIOKOUK T B Mexax
THP-1MD. NosACHITL BANUB pO3A4inoBOI EMHOCTI Ha 3MiHW YaCTOTHMUX XapaKTEePUCTUK.



