PSpice - onucaHue A3biKka OrCAD
PSpice paccunThiBaeT Takrue XapaKTEPUCTHUKH AJICKTPOHHBIX IETICH:

1. PexuM 1o noCTOSSHHOMY TOKY B «pabodei Touke» (Bias Point);

2. PEXUM II0 NOCTOSHHOMY TOKY ITPU BapHallMd UCTOYHUKOB IMOCTOSIHHOTO
HAIPSKCHUS WM TOKA, TEMIIEPATYPHI U IpyTuX napameTpoB nenu (DC
Sweep);

3. 4YyBCTBHUTEJIBHOCTbH XAPAKTEPUCTHUK IIETIH K BApHUALIMU NTAPAMETPOB
KOMITOHEHTOB B PEKUME MO MMOCTOSHHOMY TOKY (Sensitivity);

4. MaJIOCUTHAJbHBIC MEPEAATOYHbBIC (PYHKIIMU B PEKUME 110 TIOCTOSSHHOMY
TOKy (Transfer Function);

5. XapakTepUCTUKHU JUHEAPU30BAHHOM IIETTH B YACTOTHOM 00JIaCTH MpH
BO3JICKCTBUH OJHOTO MJIM HECKOJILKMX CUTHAJIOB (AC Sweep);

6. CIEKTPAIbHYIO IJIOTHOCTh BHYTpeHHETO myMa (Noise Analysis);

7. TIEpEXOJHBbIC MPOLIECCHI TP BO3ACHCTBUN CUTHAIOB PA3IMYHON (POPMBI
(Transient Analysis);

8. cnexrpanbHbli aHanu3 (Fourier Analysis);

9. 'crarucTthudyeckue ucnblTaHus o meroqxy Monte-Kapiio u pacuer
Hauxyamero ciydas (Monte Carlo/Worst Case);

0. MHoroBapuaHTHbIN aHAIM3 IIPU Bapuaiuu Temieparypsl (Temperature) u
Ipyrux napamerposn (Parametric).



PSpice - onucaHue A3biKka OrCAD

ﬂ HUPCKTHBbI MOJICIMPOBAHUWA

Uma

AC
.DC
.FOUR
.NOISE
.OP

SENS

WE

.IRAN

PLOT

Ha3HauyeHue

PacuyeT cTaHOapTHbIX XapakTepUCTUK

PacyeT 4acTOTHbIX XapakTepUcTUK
PacyeT pexxuma no NnoCTOAHHOMY TOKY
CneKTpanbHbl aHanusa

PacyeT ypOBHA BHYTPEHHETO LLUyMa

[Nepenava B BbIXOOHOW haiin napaMeTpoB CXEMbI, TMHEAPU3OBAHHOW B
OKPECTHOCTU paboyen TOUKK

PacyeT MmanocurHanbHbIX Y4yBCTBUTENBHOCTEN B PEXUME MO
MOCTOAHHOMY TOKY

PacueT MmanocurHanbHbiX nepeaaToYHbiX MYHKLUNIA B pEXKUME NO
NOCTOSAHHOMY TOKY

PacueT nepexoaHbiXx MpoLeccoB

YnpaBneHue Bbiaadell pesynbTaTos

MpeacTaBneHne pesynbTaToB pacyeTa B BbIXOAHOM dhaline B BUAe
rpadUKOB MOCTPOEHHBIX B TEKCTOBOM PEXUME
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ﬂ HUPCKTHBbI MOJICIMPOBAHUWA

Nma

PRINT

.PROBE
VECTOR

WATCH

WIDTH

HasHayeHue

[MpeactaBneHne pesynbTaToB pacyeTa B BbIXOAHOM dhaine B BMAeE
Tabnuy

[Nepenada gaHHbIX B rpadhuyeckuit noctnpoueccop Probe

CosfgaHuve daiinac pesynbtatamu MoOAENMPOBaHNA LUMpPOBbIX
YCTPOWCTB

Bblgaya npoMeXyTOYHbIX pe3ynbTaTOB aHanuaa Ha 3KpaH nporpaMmmbl
PSpice B TEKCTOBOM BUAE

HasHayeHne AnuHbl CTPOK BbIXOQHOMO channa
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ﬂ HUPCKTHBbI MOJICIMPOBAHUWA

Uma HasHauyeHue

MHoroBapuaHTHbI aHanus

STEP Bapuauua napameTpoB

.TEMP HasHaueHne TemnepaTypbl OKpyKarLLen cpeabl

BcnomoraTtenbHble hannbl onpeaeneHne yHKUUn 1 napameTpoB

.END KoHel 3agaHuna

.FUNC OnpeaenexHne yHKUNKU

INC BKknoueHue BO BXOAHOW chaiin gpyroro dainna

LIB [MoaknoyeHne budnnoTekM MoaenNe KOMMNOHEHTOB

.PARAM Onpegenexune rnobanbHbiX NapamMeTpoB




PSpice - onucaHue A3biKka OrCAD

ﬂ HUPCKTHBbI MOJICIMPOBAHUWA

UmsA Ha3Ha4yeHue

CTaTUcTUYECKUIA aHanu3

.MC CraTtuctudeckmnin aHanua no metoay MonTte -Kapno

WCASE PacyeT HauxyaLwlero cnydvas

Mopaenu ycTponucTBs

.ENDS KoHel onnucaHna MakpoMoaenu

.DISTRIBUTION TabnuyHoe onpeaeneHne 3akoHa pacnpeaeneHna crnyvyanHbix
BEUYMH

.MODEL OnucaHne mogenein KOMNOHEHTOB

SUBCKT Hauano onucaHna makpoMmoaenu
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ﬂ HUPCKTHBbI MOJICIMPOBAHUWA

3agaHue HavanbHbIX YCIoBUIA

AC
.LOADBIAS

.NODESET

SAVEBIAS
[Mpo4yne OUpPEKTUBDI

ALIASES

.ENDALIASES
.EXTERNAL
.OPTIONS
STIMLIB

STIMLI LIS

3aaHue HavyanbHbIX YCNOBUM
CunTbiBaHme U3 daitna y3anoBbIX NOTEHUNANOB CXEMbI

3agaHue y3noBbiX MOTEHLUMAN0B No NOCTOAHHOMY TOKY Ha Ha4anbHOIA
uTepauum

3anucb B haiin y3noBbiX NOTEHLMANOB CXEMbI

Hauano cnucka coOOTBETCTBUM UMEH BbIBOAOB rpadounyecKkmx
0603Ha4YEHNI KOMMOHEHTOB UMEHAM LIENEN CXEMbI , K KOTOPbIM OHU
NOAKITHOYEHDI

KoHel cnnucka COOTBETCTBUM

CneundurkauuaBHELLHUX NOPTOB

YcTaHOBKa NnapamMeTpoB U pEXUMOB paboTbl NporpaMmbl
3afaHne UMeHU dhalina ¢ onUcaHneM BHELLHUX BO3OENCTBUN

QanaHue RHellIHUY RBRO2RAMNASMCTRIUIA
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ﬂ HUPCKTHBbI MOJICIMPOBAHUWA

Uma HasHayeHue

TEXT 3aJaHue TEKCTOBbBIX NMEPEMEHHbBIX, TEKCTOBbIX BblpaXeHU U UMEH
dannoB UCNONMb3YEMbIX B ONUCaHUN LUMDPOBbLIX YCTPOUCTB

H KoMmMeHTapum
: KOMMEHTapuii B KOHLE CTPOKU

+ MpOOOMKEHNE CTPOKU
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[Mpn paboTte ¢ OrCAD Capture aHariormyHble ANPEKTUBDI
MOOENMPoBaHNS 3a4aloTCs UMM peaakTUpPYKTCA Mo
komaHaam PSpice>New/Edit Simulation Profile.

@ File Edit VYiew Place Macro | PSpice Accessories Options  Window Help

Q|@|H| @] l ' I Edit Simulation Profile !

| SCHEMATIC1-bias ~ Run L B @ [v
View Simulation Results F12 l
Yiew Output File

5

Create MNetlist

Yiew Metlist

Advanced Analysis »
0 Magnetic Designer

Markers »

Bias Points >




PSpice - MogennpoBaHue Lenu NoCTOSAHHOIo ToKa

Co3gagum HoBbIV Npodoniie MOAENUPOBaHUS

|l
|DC_model —
=

Cancel
Inherit From:

|none |

Root Schematic:  SCHEMATIC1

N coxpaHum
YCTaHOBMNEHHbIE
napameTpbl.

Ha Bcakuu cny4dan.

——

Simulation Settings -’Dmoe‘

General Analysis lConﬁguration Files | Options | Data Collection | Probe Window |

Analysis type:
Time Domain [Transient) L]

Options:

General Settings

[[Monte CarloM/orst Case
[C1Parametric Sweep
[C1Temperature (Sweep)
[1Save Bias Point

["]Load Bias Point

Run to time: |1000ns seconds [TSTOP)

Start saving data after: IU seconds

i~ Transient options

M aximum step size: | seconds

I Skip the initial transient bias point calculation (SKIPBP)

Output File Options...

| 0K | OTmeHa

Cnpaeka




PSpice - MogennpoBaHue Lienn NoCTOSAHHOIo ToKa

Beenem cxemy

10Vde -T

N coxpaHum. Toxe Ha BCAKUU crny4dan.



PSpice - MogennpoBaHue Lenu NoCTOSAHHOIo ToKa

[ [oe MOXXHO NOCMOTPETL TEKCTOBLIN dhani aHanmM3npyemou
CXEMb...

it Capture CIS - [D-\ORCAD_PROMNUNIMtry.opj]
File Design Edit View Tools PSpice Accessories Reports Options Window Help

Dlslal 8] x|l ol mElp =] B[] vrfer|vfm| sz (= |I

scwemaTici oc_modsl | 5[] b [ | o)) v [T lwl
Analog or Mixed A/D

O Fie | B, Hierarchyl
=20 Design Resources
= B3 Atry.dsn
=2 SCHEMATIC1
B racel
+ -1 Design Cache
+- 0 Library
= €3 outputs
{ \try-pspicefiles\schematic1ischematic1 . net!
=0 PSpice Resources
3 Include Files
€3 Model Libraries
=23 simulation Profiles
SCHEMATIC1-bias
SCHEMATIC1-DC_model
£3 stimulus Files
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[ [oe MOXXHO NOCMOTPETL TEKCTOBLIN dhani aHanmM3npyemou
CXEMb...

‘Capture CIS - [D:NORCAD” PRONUNINtry-pspicefiles\s

"] File Edit Options Window Help

D|wld| 8| &= 2= MiE| [

| SCHEMATIC1-DC_model ~ el 2l
* source “TRY
R _R1 NOO167 NOD177 1k
R_R2 NOO177 0 1k

VNl NOD167 0O 10Vde



PSpice - MogennpoBaHue Lienn NoCTOSAHHOIo ToKa

3anyctum | 2| mMisE fo E
MoennpoBaHme | h!a}%»!%! olee 2l 2| v 1]
5 |
R1 F
[Fin=a] [= |
| I L
1K 1
V1 ;:

nOﬂyL-II/IM peweHne an4d HaI'IpFI>I<eHVI|7I B Y3J10BbIX TOYKax



PSpice - MogennpoBaHue Lenu NoCTOSAHHOIo ToKa
[Mony4ynm pelleHne ansa HanpsKeHUN B Y3NOoBbIX TOYKaX

J—

= ale B 2leel 2l e [v o 1 |h]wlw

5

10.00V 5.000V
R1 . R2
=ul ] | =
Yoo
1k 1k
V1 ———
10Vde .1
oV s —
oV -0
=~ alalym 2leel 22l vt Lwe
5 |
5.000mA 5.000mA
... N TOKOB B LIens 2000~ TS 000~ [
¢ s——— L —
N L
1k 1k
Vi ==
10Vdc —"
5.000mA —,
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= wlaly ] Lleslflel vIElT blwlw|

5 |

5.000mA 5.000mA

. R1 . R2
1k 1k
V1 T
10Vde T
5.000mA —
i =0

MHOMKaTOP TOKA NpuBsA3aH He K NPOBOAHUKY a K
anemMmeHTy !!!

R6
| - O
8.184mA B
o =

-0



PSpice - MogennpoBaHue Lienu NoOCTOAHHOIO TOKa

CHayvana nosiBUTCS OKHO nNporpamMmbl PSpice

File Edit View Simulation Trace Plot Tools Window Help

g S &b SCHEMATIC1-DC_model b
® e/ mfer ¢ B 7%
@
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[TocMOTpUM BbIXOQHOW doann

" 'SCHEMATICT-DC_model - PSpice A/D

e

Zoom ’

@ Measurement Results

(ot (L
e

': L=
= 27| Circuit File
@ ¥ ] Output File
S = Simulation Results
=2 = :
Al Simulation Messages
& b= Simulation Queue
= | v Output Window
T ’7 Simulation Status Window
‘ Toolbars...
F Status Bar
](7 Workbook Mode

B2 Alternate Display
& Always On Top

Shift+F12

Large Data File Mode ’
=p |oad Mext Part

——

File Edit ['giew Simulation Trace Plot Tools Window Help g

>
B of ||| M oF M A 0 g

Jfl SCHEMATIC1-DC_model |
J

*%% PSpice 10.5.0 (Jan 2005) %xxxxx

_nodel” [ D:NORCAD_PROJNUONINtry-PSE
ION

6 36 36 6 36 IE I 36 36 I I 36 36 I I 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 3636 X%

C_model .cir"
LLY GENERATED FILE MAY BE OVERWRITTE

Il:t ion of C:NOrCADNOrCAD 10.5Ntools\PE
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*AEE 10/15/10 08:44:04 **#**%* PSpice 10.5.0 (Jan 2005) ******* [D# 2089878865

** Profile: "SCHEMATIC1-DC_model" [ D:\ORCAD_ PROJNUNI\ry-PSpiceFiles\SCHEMATICI\DC model.sim ]
*#%%  CIRCUIT DESCRIPTION

>k sk sk sfe s sk sk sk sk sk sk sk s sk sk sk s sk sk sk s sk sk sk s sk sk sk s sk sk sk sk sk sie sk sk sk sk s sk sie sk s sk sie sk s sk sie sk s sk sie sk s sk st sk s sk sie sk s sk sie sk s stk sk sk skeosiesk sk

** Creating circuit file "DC_model.cir"

*Libraries:

* Profile Libraries :

* Local Libraries :

* From [PSPICE NETLIST] section of C:\OrCAD\OrCAD 10.5\tools\PSpice\PSpice.ini file:

ib "nom.lib"

* Analysis directives:

.TRAN 0 1000ns 0

.PROBE V(alias(*)) I(alias(*)) W(alias(*)) D(alias(*)) NOISE(alias(*))
INC ".\SCHEMATICI .net"

**%% INCLUDING SCHEMATIC1.net ****
* source TRY

R R1 N00167 N00177 1k

R _R2 N00177 0 1k

V_ Vi N00167 0 10Vdc

*%%% RESUMING DC model.cir ****
END




PSpice - MogennpoBaHue Lienn NoCTOSAHHOIo ToKa

*AEE 10/15/10 08:44:04 ******* PSpice 10.5.0 (Jan 2005) ******* [D# 2089878865
** Profile: "SCHEMATIC1-DC_model" [ D:\ORCAD_ PROJNUNIMry-PSpiceFiles\SCHEMATICI\DC model.sim ]

#%%%  [NITIAL TRANSIENT SOLUTION ~ TEMPERATURE = 27.000 DEG C

sk sk sk sk sfe sfe sfe st st st sfeo sk sk sk sk sk sk sk sk sk sk sk s s sk sk sk sk sk sk sk sk sk sk skeoskeskeoskeo sk sk sk sfe sk st st st sieo st st st st sk sk sk sk sk sk sk sk sk s sk sk sk sl skeoskeoskeoskeoskeoskeskeskeskeskeskeskosk
NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE
(N00167) 10.0000 (N00177) 5.0000

VOLTAGE SOURCE CURRENTS
NAME CURRENT

V.Vl  -5.000E-03
TOTAL POWER DISSIPATION 5.00E-02 WATTS
JOB CONCLUDED

*HEE 10/15/10 08:44:04 ******* PSpice 10.5.0 (Jan 2005) ******* [D# 2089878865
** Profile: "SCHEMATIC1-DC _model" [ D:\ORCAD PROJNUNI\try-PSpiceFiles\SCHEMATICI\DC_ model.sim ]

*a#k JOB STATISTICS SUMMARY

sk 3k sk sk s sk sfe s sfe ke sk sk sk sk sk s sk s sk s sie s ke sk sk sk sk sk s sk sfeoske s st s ke sk sk sk sk sk s sk s sk s e s sk s sk sk sk sk sk sk seosie s sk sfe sk sk sk sk st sk sk sk sk sk sk skeosk

Total job time (using Solver 1) = .05
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[Tonpobyem otmogenupoBaTb 3akoHbl Knpxroda B Capture
CIS...

R1 R2

_% f]“’ =TT Bridge
50
+ V30 25V
= RI 1 2 100
R3 N R2 10 75
L — R3 2 3 50
B == o0 R4& 4 0 50
= RS 2 4 150
— R6 1 4 200-OP.END

200



PSpice - MogennpoBaHue Lenu NoCTOSAHHOIo ToKa

[Tonpobyem otmogenupoBaTb 3akoHbl Knpxroda B Capture
CIS...

75.60mA
97.04mA R1 . R2
97.04mA| .
100 ﬁ% 150
50
172.6mAI
T |
25 SERT
88.85mA [ IR N 172.6mA
.| R3 R4
75 —L— 60
0 83.79mA
R6
| |

8.184mA K A
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[Tonpobyem otmogenupoBaTb 3akoHbl Knpxroda B Capture

CIS...

Sﬁﬁﬁla'tibh Settings - DC model

Category:

Analog Simulation
Gate-level Simulation
Output file

General | Analsis | Configuration Files Options | Data Collection | Probe Window |

[LOPTION)
Relative accuracy of ¥'s and I's: (RELTOL)
Best accuracy of voltages: |1.Du valts [VNTOL)
Best accuracy of currents: |1 .Op amps [ABSTOL)
Best accuracy of charges: 0.01p  coulombs [CHGTOL)

Minimum conductance for any branch: |1.UE-12 1/ohm  [GMIN)

DC and bias "blind" iteration limit: |150 (ITLT)

DC and bias "best guess" iteration limit; ]20 (ITLZ)

Transient time point iteration limit: |1 0 (ITL4)

Default nominal temperature: 27.0 2B (TNOM)

I” Use GMIN stepping to improve convergence. (STEPGMIN)

|” Use preordering to reduce matrix fill-in. (PREORDER)
MOSFET Options... | Advanced Options... I Reset |

<

i I Cnpaeka ]

| oK I OtmeHa

T = ——— TS

97.04mA

)

8.184mAl

R1 . R2
100 . - 150
50
172.6mAll
Vi —
25 et il
______ 72.6mA
| R3 R4
75 —T—T 60
0 83.79mA
R6
s
LR |
200
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*Analy=is directives:
.TRAN 0 1000n=s 0
.OPTIONS RELTOL= 0.0001

.PROBE V(alias(%*)) I{alias(*)) W(alias(*)) D{alias(*)) NOISE(aliasi(*))

INC " . NSCHEMATIC1 net"”

*%x%% JNCLUDING SCHEMATICL net xxxx

* szource TRY
R_R1
R _R2
Vv V1
R_RS
R _R3
R_R6
R_R4

N0O0921 NOOS89 100
NO0989 NOD211 150
NOOOS10 0 25
NOOOS10 NO0O%98%9 50
NOD921 0 75
NOD921 NOO211 200
0 NODZ211 &0

*x%% RESUMING DC_model .cir *exx

.END

NODE  VOLTAGE NODE

(NOD211) 5.0273 (NOOS21)

VOLTAGE SOURCE CURRENTS
NAME CURRENT

V_V1 -1.726E-01
TOTAL POWER DISSIPATION

VOLTAGE

b.6641 (NOOS89)

4 . 32E+00

NODE

WATTS

16.3680 (NOODODS910)

VOLTAGE NODE  VOLTAGE

25.0000
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[lobaBbTe HYXHbIEe onepaHabl, YTOObI

YBUOETb BCE TOKN C TPEDyeMON TOYHOCTbIO.
NMOBELUEHHBLIM.

C nomoLubto nporpamMmmbl PSPICE npoBepbTe
MCTUHHOCTb TOrO, YTO B YpaBHOBELLEHHOM
MOCTE 3Ha4YeHMe TOKa B KOHTYpeE C
conpoTuBrieHnem R6 paBHO HY-HO.



PSpice - AHanm3 Lenu NnepeMeHHoro Toka

Pac4yeT uenun nepeMeHHOro Toka, CoCTosLLLEN
M3 nocnegoBaTtefnibHO coeaANHEHHbIX
pe3ncTopa, KaTyLuKn UHOYKTUBHOCTU U
KOHOEeHcaTopa,

8 cmauuoHapHOM COCMOSIHUU MOXHO
npon3BecTn n 6e3 komnbtoTepa, HO PSPICE
cenaet 3T0 BO MHOro pas bbICTpee, YEM Bbl,
N HE OOMYCTUT OLLUNOOK.

llpasda ymo Oesramb ¢ sawumMu
owubKkamMu OH He 3Haem......



PSpice - AHanm3 Lenu NnepeMeHHoro Toka

[1na Ha4ana co3gagnm Cxemy, COCTOALLYHO U3
pe3unctopa R - 100 Om, koHaeHcaTopa C = 2

MK®P 1 UICTOYHUKA NEPEMEHHOIO HaNpPs>KEHUS
c amnnutygon U=1B n f =1 Kkl u.

R6 C1
: w = il

|

100 2u




PSpice - AHaNn3 LUenu nepeMeHHoro Toka

NMOMHUTE!!!

Iona aHanu3a B pexume AC MOXXHO
MCNONb30BaTb TONbLKO NCTOYHUK VAC



PSpice - AHanm3 Lenu NnepeMeHHoro Toka

[1na pewieHna noctaBneHHOM 3agayn He
TpebyeTcsa NPoOBOAUTL MOSTHbIM aHaNu3
YaCTOTHbIX XapaKkTepucTuk (AC Sweep), Hy>KHO
nccrnegoBaTb CXeMY TOJbKO ANA O4HOW
eanHcTBeHHOU YacToTbl f = 1 Kl u.



PSpice - AHanm3 Lenu NnepeMeHHoro Toka

[1na aToro npuaerca NnpoBecTu aHanm3 nepemMeHHoro
HaNpPsXXeHNs B 0OHOM ToYKe, HavnHarowmmnes npu f *= 1 kly
(none Start Freq. - HayanbHas 4yacToTa) 1 3akaH4YMBatOLLMINCS
npwu

f =1 kl'y (none End Freq. KoHe4yHasa yacTtoTa)

ans 06mero Kofim4yecTBa Toqu 1 (none Total Points. -

General Analysis lConfiguration Files | Options | Data Collection | Probe Window |

Analysis type:

AC Sweep Type
AC Sweep/Moise LJ ¢ Linear Start Frequency: ﬁk
Options: " Logarithmic End Frequency: rk——
4 General Settings [ __| Total Paints: [1
[TIMonte CarloMorst Case
[(Parametric Sweep Noise Analysis
[ Temperature [Sweep) .
[]Save Bias Point | Enabled [
["]Load Bias Point [—

Output File Options

| Include detailed bias point information for nonlinear
controlled sources and semiconductors [.0OP)

| 0K | OTmeHa Cnpaeka ‘




PSpice - AHanm3 Lenu NnepeMeHHoro Toka

lToyeMy 3HaYeHUSsI MOKO8 U Harnpsi>xeHuu rnociie
ModesiupoeaHUsi PaBHbl «HYITH»?2??2?




PSpice - AHanm3 Lenu NnepeMeHHoro Toka

[1na rpadpmnyeckoro npeacraBneHns pe3ynsraToB
aHarns3oB, HaNnpuMep anga n3obpaxeHnsa YaCcTOTHbIX
XapakTepucTtuk, B PSPICE npegycMoTpeHa
rpadpmyeckaqa nporpamMmma-ocumnnorpad, kKotopas
Ha3blBaeTcsi PROBE.

B HacToAawmmn momMmeHT PROBE eaBa nv MOXXET YeM-
TO BaM NMOMOMb.

[1a n Kak MOXXHO rpadunyeckn NnpeacrTaBuUTb
pes3ynkraTbl MOAENUPOBaHUA CXeMbl ANA OOHOU
MOCTOAHHOW YacTOTbl?



PSpice - AHanm3 Lenu NnepeMeHHoro Toka

Pe3ynbTatbl aHanusa PSPICE 3anmMcbiBaeT B
BbIXOOHOW dhaunn.

Bom e2o u Hado uccriedosamsp!!!!

*% Creating circuit file "AC-model .cir"
*% WARNING: THIS AUTOMATICALLY GENERATED FILE MAY BE OVERWRITTEN BY SUBSEQUENT SIMULATIONS

*Libraries:

% Profile Libraries

% Local Libraries :

* From [PSPICE NETLIST] section of C:NOrCADNOrCAD 10.5Ntools\PSpice:sPSpice.ini file:
.1lib "nom.lib"

*inalyvsis directives:
CAC LIN 1 1k 1k

.PROBE V(alias(%*)) I{alias(*)) W{alias(*)) D(alias(*)) NOISE{alias(*))
.INC " . NSCHEMATIC1 .net"

*%%% JNCLUDING SCHEMATIC1 net **xxx
* zource TRY

R_R6E N01933 N0O1929 100
V_V1 N01933 0

+SIN 011k 000

C. €l N01929 0 2u

*%%% RESUMING AC-model .cir *xex
.END



PSpice - AHanm3 Lenu NnepeMeHHoro Toka

Pe3ynbTatbl aHanusa PSPICE 3anmMcbiBaeT B
BbIXOOHOW dhaunn.

Bom e2o u Hado uccredosamsp!!!!

NODE  VOLTAGE NODE  VOLTAGE NODE  VOLTAGE NODE  VOLTAGE

(NO1929) 0.0000 (NO1933) 0.0000

VOLTAGE SOURCE CURRENTS
NAME CURRENT

V_V1 0.000E+00
TOTAL POWER DISSIPATION 0.00E+00 WATTS

WARNING —— Ho AC sources —— AC Sweep ignored
JOB CONCLUDED

UTt0 ObI 3TO
AHAYUNTIO???°?.



PSpice - AHanm3 Lenu NnepeMeHHoro Toka

Balin nonckn He yBeH4Yanuch yCcriexom.

[1ns1 Toro 4ToObI Nporpamma PSPICE 3aHecna B BbIXOOHOW
doann HyXXHble BaM peayrnbraTthl aHanusa,, nepea

MO ENMPOBAHNEM CXEMbI HY>KHO cefnaTb 0CobbIv 3anpoc.

3anpoc OCYLLECTBMNSAETCA B OKHe peaaktopa SCHEMATICS
nyTeM YCTaHOBKM CrieunasisHOro CMMBOJ1a Ha YepTexe
CXEMbI B TOM MECTE, JaHHbIE O KOTOPOM Bbl cObMpaeTe u
MHopMaLNS O KOTOPOM A0STKHA ObITb 3anncaHa B
BbIXOOHOWU haun.

B PSPICE npeayCMOTPEeHbl Takne CUMMBOJIbI

0119 noTeHunanoB (VPRINT1);

*[1]151 PAa3HOCTM NOTEHLMANOB, TO €CTb ANA HAaNpsXXeHnmn
MeXxay ABymMmsa Todkamu (VPRINT2);

0714 TOKOB (IPRINT).

Bce oHn HaxoaaTtca B bubnunoTteke SPECIAL.slb.



PSpice - AHaNn3 LUenu nepeMeHHoro Toka

Tak 3TO BbIMMAANT... ...

oV i

OV ]
V1 : 100 2U
1Vac®

OVdc =




PSpice - AHanm3 Lenu NnepeMeHHoro Toka

Pa3mecTuB Ha YepTtexe cumaon VPRINT1, Bbl TEM caMbiM «nonpocunmn*
PSPICE 3anuncaTb B BbIXOAHOW dbann gaHHble aHanm3a o603Ha4eHHOro
BaMu MecTa.

Tenepb OCTaeTcH ykasaTb, Kakne MMeHHO CBeleHUd Bac NHTEPECYIOT.
[nsa 3TOoro Hago OTKPbLITb OKHO aTpnbyToB cuMmBona VPRINTI.




PSpice - AHanm3 Lenu NnepeMeHHoro Toka

0@ d|

| &[m(@] 2| |

"] File Edit View Options Window Help

|

, SCHEMATIC1-AC-model

RN =li=10 3]

I MNew Row... I Apply | Display...l DeleteF’ropertyi Fi

 Ac

+ SCHEMATIC1 : PAGE1

Yes

Color
DB
DC
Designator
Graphic
D
IMAG
Implementation
Implementation Path

Default

YPRINT1 Normal

Implementation Type PSpice Model
Location X-Coordinate 210
Location Y-Coordinate 10
e I——
ame INSZ2T0
Part Reference PRINT1
PCB Footprint
( PHASE yes )
Power Pins Visible I
Primitive DEFAULT
PRINT PRINT
PSpiceOnly TRUE
PSpiceTemplate ~BCIDCIHTRAN ZPRINT*IN
REAL
Reference PRINT1
Source Library | CAORCADNORCAD 10. |

<[> ]\Parts £ Schematic Nets A Flat Nets APins & Ti

Pa3mecTuB Ha YyepTtexe cumBon VPRINTI, Bbl
TeM caMbIM npukasanm PSPICE 3anucaTb B
BbIXOQHOW dbann AaHHble aHanu3a
0603Ha4YeHHOro Bamu MecTa.

Tenepb OCTaeTcH ykasaTb, Kakne MMeHHO
cBeleHNs1 BaC MHTEPECYIOT.

[1nsa 3TOro Hago OTKPbITb OKHO aTpnbyTOB
cumBona VPRINT1 1 BBECTU HYXHble
N3MEHEHUS.

[TocMOTpuTE HA OKHO aTpndyTOoB VPRINT1 1
BbISICHUTE, Kakue eLle pesynbrathl aHanm3os
MOXHO OTNpPaBfATb B BbIXO4AHOW doauns C ero
NOMOLLbHO.

3HaATOKM NpuAYyT B BOCTOPr OT
BO3MOXHOCTEMN.



PSpice - AHanm3 Lenu NnepeMeHHoro Toka

Tenepb Hallla CXEMa BbIlTiA4anT
Tak....

=
AC = Yes
PHASE = Yes
MAG = Yes

R6 i cC1

]
=3)=
2U

VIHTepeCHO, YTO BUOHO B BbIXOOAHOM paune....



PSpice - AHaNn3 LUenu nepeMeHHoro Toka

Terlepb Hallla CXEMa BbIlTiA4anT
TAaK. ...

*%¥ Creating circuit file "AC-model .cir"
%% WARNING: THIS AUTOMATICALLY GENERATED FILE MAY BE OVERWRITTEN BY SUBSEQUENT SIMUL

*Libraries:

* Profile Libraries

* Local Libraries

* From [PSPICE NETLIST] =section of C:NOrCADNOrCAD _10.5Ntools\PSpice\PSpice.ini file:
.1ib "nom.lib"

*Analysis directives:

CAC LIN 1 1k 1k

.PROBE V{alias(%*)) I(alia=s(%*)) W{alia=s(%*)) D{(alias(%*)) NOISE(alias(%*))
.INC " . NSCHEMATIC1 net”

*%%% JNCLUDING SCHEMATIC1 net *%xx
* =zource TRY

.PRINT AC

+ VM([0])

+ VP([0])

R_R6 N01933 N0O1929 100

V_¥V1 N01933 0 DC 0Vdc AC 1Vac
C_C1 N01929 0 2u

xxxx RESUMING AC-model.cir *xxx
_END



PSpice - AHaNn3 LUenu nepeMeHHoro Toka

Tenepb Hallla CXEMa BbIlTiA4anT
Tak....

NODE  VOLTAGE NODE  VOLTAGE NODE  VOLTAGE NODE  VOLTAGE

(N01929) 0.0000 (NO1933) 0.0000

VOLTAGE SOURCE CURRENTS
NAME CURRENT

V_V1 0.000E+00
TOTAL POWER DISSIPATION 0.00E+00 WATTS
i

*x%x%% 10-15-10 12:29:42 s*xxxx%x PSpice 10.5.0 (Jan 2005) sxexxxx ID¥ 2089878865
*%¥ Profile: "SCHEMATIC1-AC-model" [ D:“NORCAD PROIJNUNINtry-PSpiceFi1lesNSCHEMATICINAC-model  sim

XXX AC ANALYSIS TEMPERATURE = 27.000 DEG C

F6 36 36 36 36 I I I I 6 36 36 36 36 36 I I I I I 6 36 36 36 36 36 36 36 I I 36 36 36 36 36 36 36 36 36 I6 I 36 36 36 36 36 36 36 36 36 36 36 6 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 6 3 ¥ ¥

FREQ VM(NO1929) VP({N0O1929

1.000E+03 6.227E-01 -5.149E+01

JOE CONCLUDED



PSpice - AHaNn3 LUenu nepeMeHHoro Toka

Moaunduumpyem cxemy....

IPRINT
=
R6 1
—]
V1 100 2U
1Vac ~,
0Vdc =
=0

[ToKaXxute, YTO N3MEHUINOCH B BbIXOOAHOM (haune



PSpice - AHaNn3 LUenu nepeMeHHoro Toka

*%¥ Creating circuit file "AC-model .cir"
%% WARNING: THIS AUTOMATICALLY GENERATED FILE MAY BE OVERWRITTEN BY SUBSEQUENT

*Libraries:

% Profile Libraries

% Local Libraries

% From [PSPICE NETLIST] section of C:NOrCADNOrCAD 10.5Ntools \PSpice:PSpice.ini
.1ib "nom.lib"

*inalysis directives:

CAC LIN 1 1k 1k

.PROBE V(alia=(%*)) I{alia=(%*)) W(alia=(%*)) D(alia=(%*)) NOISE(alias(%*))
.INC " . NSCHEHMATIC1 net”

*%%% JNCLUDING SCHEMATIC1 net %%
* zource TRY

.PRINT AC

+ VM([N019297])

+ VP{[N019297])

V_PRINT2 NO1933 NO0O1929 0OV

.PRINT AC
+ IM{V_PRINT2)
+ IP{V_PRINT2)

R_R6E NO1933 NO1%929 100
V_V1 N0O1933 0 DC 0Vdc AC 1Vac
CCl NO1929 0 2u

*%%% RESUMING AC-model . cir xexx
.END



PSpice - AHaNn3 LUenu nepeMeHHoro Toka

FREQ VM{N01929) VP(N01929)

1.000E+03 1.000E+0D 0.000E+0D
B
*%%% 1015710 12:33:49 *%xxxxx PSpice 10.5.0 (Jan 2005) exxxxx ID¥ 2089878865
%% Profile: "SCHEMATIC1-AC-model" [ D:NORCAD _PROIJNUNINtry—-PSpiceFilesNSCHEMATICINAC-model .sim

X% AC ANALYSIS TEMPERATURE = 27.000 DEG C

3636 36 36 36 I I 6 I 36 I I I I I6 I 6 I I I I I I 6 I I I I I I I6 I I I I I I I6 I 6 I I I I I I I6 I 36 I 36 I I I6 I 3636 36 I 36 I6 36 636 36 36 36 36 36 3636 363 3 H

FREQ IM{V_PRINTZ2)IP{V_PRINTZ2)

1.000E+03 1.257E-02 9.000E+01

JOB CONCLUDED



PSpice - AHanm3 Lenu NnepeMeHHoro Toka

[MpoBecTn aHann3 Luenu nepeMeHHoro Toka

Te KTO cneBa cnauT — rieBast CXxema, KTo cnpasa (oT
9KpaHa) — npaBaga cxema.

150 5 R, 3
1 R 2 L 3 =21
R 80
600 23,873 mH Re [] ” 2 ra[ 175
R | | 600 5
V O+
12V ~ 4 ,I Rs| | 60 4
el o C 150 123 0 L §1592mH

o i

OnpeaennTb MOLLIHOCTb, BbIAENAEMYIO B Harpy3ke



PSpice — AHanNn3 nepexoaHbIX NPoLeccoB

icnonb3yem 3HaKOMYHo CXeMy

VOFF =0
VAMPL = 1v
FREQ = 2k

‘Simulation Settings - Tran_model

General Analysis | Configuration Files | Options | Data Collection | Probe Window |

Analysis type:

Time Domain (Transient |2 Run to time: |4ms seconds [TSTOP)
Olpiion= Start saving data after: [U seconds

General Settings Transient options

[IMonte Carlo M orst Case M aximum step size: seconds

[C1Parametric Sweep . e : : : :
[Temperature [Sweep) I Skip the initial transient bias point calculation (SKIPBP)
[[1Save Bias Point

[ILoad Bias Paoint

Output File Options... ]

| oK I OTmeHa

Cnpaeka

@

R1

100

1

C1

L
0

3agagum napamMmeTpbl
MOOENMNMPOBaAHUS




PSpice — AHanNn3 nepexoaHbIX NpoLeCcCcoB
R1 C1
—AM |
Bkntoumm ocuunnorpad " \V -

V1

VOFF =0 6)
VAMPL = 1v\&

FREQ = 2k

N yBnonm... guazspammy obuje2o
Harps»XKeHUs U Harpsi>xeHusl Ha
KOHOeHcamope ¢ WupuHou waaa
rpu mMooesuposaHuUU o ymosr4daHu

Os
v U{R1:1) U{R1:2)




PSpice — AHanNn3 nepexoaHbIX NpoLeCcCcoB
R1 C1
—AM |
Bkntoumm ocuunnorpad " \V -

V1

VOFF =0 6)
VAMPL = 1v\

FREQ = 2k

N yBnonm... guazspammy obuje2o
Harps»XKeHUs U Harpsi>xeHusl Ha
KOHOeHcamope ¢ WupuHou waaa
rnpu MmooernuposaHuU 4 MKc

U{R1:2) < U{R1:1)




PSpice — AHanNn3 nepexoaHbIX NpoLeCcCcoB

R1 C1

Bknrouynm TOKOBbIN LWYyN ocumnnorpada 100 2

V1

VOFF = 0 69
VAMPL = 1\

FREQ = 2k

MpoKOMMEHTUPYNTE MNONYYEHHbI
pe3ynbraT




PSpice — AHanNn3 nepexoaHbIX NpoLeCcCcoB

Kak no6aBuTb BTOpPYO OCb Y.....

File Edit Yew Simulation Trace Plot Tools Window Help

Axis Settings... 8

=] » 2 oy knodel
2 = b é Add ¥ Axis Chrl+Y s 4
@ & Q M  opeffETaEDs Chrl4+Shift+Y

Add Plot to Window .

alll

CEJ
&l

=

Os 1.06ms
o -I{R1) U{(R1:2)




PSpice — AHanNn3 nepexoaHbIX NpoLeCcCcoB

I BOT 4TO nony4yaem....

Os 1.06ms
o -I{R1) < U{R1:2)




PSpice — AHanNn3 nepexoaHbIX NpoLeCcCcoB

MpumMeHeHMe aHanu3a nepexoaHbIX NPOLLEeCCOoB: 3apsaKa u
pa3psiaka KOHOeHCaTopoB

R1

N O

u

WV
100
cnonb3yem o4eHb 3HaKoOMYHO V1 =0 ._}-V
cxemy \T/é 10 @
HO C APYrMM UCTOYHUKOM CUrHanoB IR = 1ns T
TF = 1ns
PW =1.5ms
PER =5ms

1
0

[pu 3agaHHbIX 3Ha4YeHUAX Ans peanctopa R n koHaeHcaTopa C 3HavyeHue

BPpeMEeHHOW KOHCTaHThbI paBHO t - 0.2 MC.

Kak n3BecTHO, NpoLiecchbl 3apAaKku 1 paspsaakm KoHAeHcaTope nocne 5 t

NpakTU4eCcKN 3aBepLLaoTCS.

Ecnu yctaHOBUTb ANUTENBHOCTbL 4 MC, 3TOro ByaeT BNnosnHe JoCTaTo4HO,
4TOObI MONTHOCTBLIO 0OTOOPA3UTL NPOLIECC 3apAAKA U pas3psaaKu B BUOE OO4HOM

obLen anarpaMmmeil.




PSpice — AHanNn3 nepexoaHbIX NpoLeCcCcoB

R1 C1
—W\ |
|/|CI'IOJ'Ib3yeM O4YeHb 3HAaKOMYHIO 100 2u
CXemy vi=o Q&bv
HO C APpyrmM UCTOHYHUKOM CUTHaJ10B % i ?ns 7
TF = 1ns -

PW =1.5ms |

PER =5ms —

8s
v U(R1:2)




PSpice — AHanNn3 nepexogHbIX NPOLIEeCcCoB

@
==

Kak nameHunTb uBeT <
@

BbIXOOHOIO

rpadguka.... =

Information




PSpice — AHanNn3 nepexoaHbIX NpoLeCcCcoB

3adaHue Ha 3akperiieHue mamepuarsnia

3aganue (nesbiM). [ocnenoBaTenbHOE coeanHEHME

pe3ncTopa n eMKOCTU COCTOUT U3 pe3ncTopa
conpoTtmerieHnem R = 10 KOM 1 KoHOgeHcaTopa
emMkocTbto C - 10 nd. K BbiBOAaM Lenu nogseaeHo
nepemMeHHoe HanpsXeHne c amnnutygon 1 B u
yacTtoTtoun konebaHuu f - 1 ml'u. Onpeoenute
HanpsbxkeHust U, 1 U, a Takke caBur ¢oasbl j Mexay
TOKOM 1 0OLMM HanpsXXeHneM B cTalMoOHapHOM
COCTOSAHUM.

3agaHue (npasbiM). BBeante cxemy
3NIEKTPNYECKOU Lienu U3 nocrnenosartenbHO
CO€MHEHHbIX pe3nucTopa, MHOYKTUBHOCTU U
KOHOeHcaTopa, BbIACHUTE ANA Hee caBur ¢pasbl (B
cTauMoHapHOM COCTOSIHUM) MeXOY TOKOM U1 0BLLNM
Hanpsh>keHneM.

VOFF =
VAMPL =
FREQ =

VOFF =0 69
VAMPL = 1 -

FREQ =1.276k

R1

C1

100

@

|
2U

Ry




