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PSpice Training Workbook

Introduction
Spice (Simulation Program eith Integrated Circuit Emphasis) &t:

BN L OXNEdz S 2HE dR0le sz S8 8te == Us e -

2==X0ICt

Olcdet 228 AE MAGH A8gE = UKL 012N & BR0= 2274 & SEaA 0
22 A2t HSEH & ZHI0F 2L0HX2 AN 2I2E MAGH| 80l ZFEE 0lEot
H&otd =&, Eotot = I—OI °4XH 2|§/\_'J-1| & OMIZ AN BFEAl 2R X0

AtEEOl &I RACH Ol 8 S

SPICE = ZFHE 0IE6tH X, & Xte 22 o L dAHE <IoH 1972 & 01=

Berkely CHSHOIl Al DHEBH =2 ) 40| CH.SPICE 2 JHU*OH o| of EcHXIAES S& 8,k
SdolilA & = SEllA S HI, 820 (et S&ot) Thast ol 401 JtsoHA
RN 2E 20 B2 AMEdt=E ME,2UA, 85. = =SR2t

CIOIQE ERMXIAH,FET S8 ss4XH01 Uet 222 A= mM Hel 2= 3l=20 U
A=Z2¢cll01 &0l Jt=36tCh.
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Pspice &t:

2K = SPICE = 1972 Eoll JH St Berkely SPICE 0l 218 PC D182 Analog/Digital
P32 AE20IE T2 H0ICHPspice = 322 EHe HE AISH0lA D2l el
ES 2 £ U= Capture . Stimulus editor , Pspice A/D,Probe A& &0 UL,

W flon £
J¥ oo u

£k 11,000 JH2l Analog library @F 2,000 JH 2l Digital library & A& U2
Vendor 9t Pspice JF MlZ0dt= library & =860 MZ2 model £ MAEE £ =
Jls2 MSStit.

Simulation S8 &

1. Schematio Entry

2. Analysis Setup &Simulate:
—.Pspice A/D: A/D EM 3 2L H ol &

3.0utput
—.Probe: 32 AI2HI0I& & AR, M2 0|5, /A4S 2ol 20 IHES BE= &
—.Text editor : Netlist , Output file 2 text format & 2 = U= &
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Lesson 1-Entering a Design for Simulation

Lesson

Simulation 2 <8t CI X2l
Goals: JI2& 90l schematic &A™ : symbol BHXI, wires &M, attributes =4,
Source setup, design &% 4 &,
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Schematic 3™
12
Schematics 3tH 24

« 0% HH(Menu Bar)

e THO2EEESE MO .

« = BHToolbar)

« HHEHZFI| (shortcuts)

o CHAHN AHA(Drawing Area )
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Lesson 1-Entering a Design for Simulation

Place Part

L

WPYI_ENH
WPWIL_F_RE_FOREVER =]

Libraries:

WL TORAMF
MAT_SEMI

—Graphic
& Mormal
) anaer

—Packaging
Parts per Pkg:

% |

v iﬂ
il

| 0K

Cancel

Add Library,,,

Bernove Library

Part Search, .,

Help

£ HiX
OtcH et
* Place/Part
o <SHIFT-P> Hot key &
« Tool Bar Button 2 204

22
ET =<

Browser dialog

0] &t 2 Part Browser dialog & Z | stCt.

£ Xl

1. Part Name S0l 26t= AlH0IE2 Z=CH(Browser I |6t AldsS A
2. OK & 2CL}. symbol 0l cursor 0ff 2=t&IC}..

3. OIRA2ZEZ click 6™ page 0l &Y copy It =0IC.

4. MIRAPLEZEZ ¢lick 8tH HIXI2ED E2E
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Lesson 1-Entering a Design for Simulation

Notes: 0O Z 2 click ot BIXIZ2Z0I Al H = copy b A421CH.

Recent Part box 0l & Z 0|52 XI™ Part Browser 0] 2HIZ AE =2 X &= UL

Wild card 2 &= ¢

Part Browser dialog 0l wild card € 0|Z& == JULCL.HE &3 40000 L& AHS
2D AS [ 4000% 2 20| XS =L 27 2 &2X0F XIS D] e ] AF26HH
=N

>

O XtMISt LHES parts browser 2 help € & XU,

&Y A
1. MYS 0I2A 2F 3 click ol W2tAHo =z HEHC}
2. Edit/Rotate 2 <CTRL-R>E AlESEtC}.

HEES ISR HFSCLAII0= £ JHAI 2Ol AL

+ Draw/Wire 0= &3

« toolbar button 2 0250
Q00 E 2ICt.

o« <SHIFT-W> Hot key ¥ &

drawing mode Ol Al cursor = HE 20| =L},

2010 1eld|
1. 2Z0RAE clic
2. AZDRAE clic

old wire 8 Al &&HCY.
ot0f wire £ OF&ICh.drawing mode Bl A HI & &4 SHLE
3. 2ZZ2clickst = 2E2% click d8t™ drawing mode Jt &

XX
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Lesson 1-Entering a Design for Simulation

Options/Display Options:

Preferences

:Eackgrnund
r -Ennkmark
4

| Grid Display | Pan and Zoom | Select | Miscellaneous | Text Editor |
Frint

vl -ﬂierarchical Fin
vl -ﬂierarchical Fart
vl -ﬂier. Fart Teuxt
v -Junctinn

r -annectinn Square [ -MD Cannect

v -Qisplal_,,I Property
- [ DAC Marker
v -Qraphica

W~ - Off-page Connectar

Frint
~ I

~ [ Ein Mame
~ [ Ein Humber
~ [ Eovwer

~ [ Eovver Text
-Eelectinn

™ -Qﬁ—page Cnctr Text [ -Iext

> oo oty

~ [ Lt Block

r |:|§rid W -Eart Body Rectangle @ -Iitle Text
~ [ Hierarchical Block & [ Eant feference ~ [ e
~ [ Hier Block Name 7 [ Eart Value

EHO|

=

4
k-

e 3tHO| Al COLOR H&

+ GRID&& &
«  PAN/ZOOM ALY =F
+ SELECT 2& #HZ&

o« ZlOl A" AR B1A
e TEXT,TAB &&
e HAS X/Y <2IXlon /off

| properties BIAE 2RI JUCH (HIE =H AA2| DC voltage E2 M & gf)
symbol 2 & EHSHT (12 click)
==

}
Edit/Properties 0l= &

symbol 2 = 2

U0 U= eHE AFE6HH Property Editor dialog 0l LE2CF.
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Lesson 1-Entering a Design for Simulation

rCAD Capture - [Property Editor]

e Edit Mew Place Macro Accessofes Options Window  Help

[l 212 Blalsla] wlvieEE] = 3

al)l | 2
M faply | [Visplay..| Delete Praperty | Fitier [< Al s

PCB Footprint| Hame | Part Reference| Reference| Designator| Value| Primitive (Implementation Type|Implementation|Implementation Path
SCHEMATICA : PAGE : R2 IR it R RZ Tk DEFALLT <Nong

1. =82 J3ol= Property 2 & &t(C}.
g J5t10 Apply 2 =g &L,

2. AS 475
3. OK &t™ dialog 0| &

Note:

o dialog BtAZE LI2J] &0l attribute
asterisk Jt Z Al & attribute = =&
Symbol Editor Ol Al ==& &L,

o2l £M0| schematic OlAl 2013 O = click 6t12 Set Attribute Value
dialog 2 =& stCt.

S HEHTE

Z It gLt 0] attributes = EHX|

=2

=
[=13
=

=4 HAl 2t Y& Property Display Values

@File Edit Yiew Place Macro Accessodes Options  Window  Help

s[2(e] 21| lslsls| wavizEE o & 8]
@| al »l%l 2127

New,,| #oply | Display,.| Delete Property | Fiter [ <Al |

DC | PCB Footprint Name|Part Reference| Reference| Designator| Yalue| Primitive |Implementation Type | Implementation| Implementatic
i 7 SCHEMATICA : PAGE1 : 1 I IGOGOQE Vi il YDC DEFALLT PSpice Model

Property Display Values ¥ &a}J|

1.210ll LU= Property dialog & AF=SHL}.

2. 20t 542 dE8etlh.

3.display preferences, orientation, and justification 2 setup stCt..
4. Apply E = HEEHCY.
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Lesson 1-Entering a Design for Simulation

2L0IH Ol Ol AalD|
netlister = MS&ES2 2 UHIEO 0|=(label)S & &HCt.Probe 0l A node £
=1L+ Analog Behavioral Model (ABM) device Ol Al &Xote HA0 AISHCY.

node 0| O|& &3dtJI:

1. 20l IQHEE HEZ2 2 6HH Property Editor dialog Ot £ 21T},

2. node 0l Adt= 0182 €=0+H=2 Net Alias £ 0| &St

3. OK.

Note:

Node = EAhLZALEHEAISE AIZSHCH “ %7, “ & ,“ ", “@” , "«
| &tCt.
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Lesson 1-Entering a Design for Simulation

Exercise
R1
In A, . Qut
1k
V1 o+
10V —— R2 _ CAP1
T 1k 1n
» L

MZ2 AMEN 20l U= circuit 2 1e!C.

voltage source B Xl

Ok~

Place/Part 1 & (type <SHIFT-P >, &2 toolbar button).
Part dialog 0l VDC 2 € =L},

Click OK &= <Enter>.

T®HH source E HHXISHC.

925& =2
— /="

resistors HH XI

N Ok~

Place/Part <1 &4 (<SHIFT-P> , toolbar button).
Add Part dialog 0l R 2 &ICt.

OK.

HHM ME(R1)2 O.KE 2=

<CTRL-R>Z2 2™ resistor 0| & & &tC}.

(R2)S 22 ZE 2= HiXI.
c=x 29

capacitor HH X

1.

2.
3.

Place/Part <& (<SHIFT-P>, toolbar button).

Add Part dialog 0l C € =&IC}.
OK &2 <Enter>.
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Lesson 1-Entering a Design for Simulation

4. <CTRL-R>= =9 capacitor J} 3| &St}
5. capacitor € BHXI.
6. RE=E 22,

NOTE

<Pspice library file>
Pspice = JI2& 22 model library,symbol library & ®*& & C}.

1. model library
-.analog/digital device 2| definition 2 LIZ &t file.
—.file name: =*.lib
—-.ASCII text file(model I} subcircuit 2 #4)
—.EDV\*(HI/\-I o M H AtE2 =2J6HXI 2 symbol library £ 01261 328
245t 02 AMZdI0l& Al &8t

foll

2. symbol library
- SHANANC 28 dHE = AN 2K HES oo =2 file
—.file name: =*.olb
—.device & i ESU sS40 Uist 2E Z&otn AL
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Lesson 1-Entering a Design for Simulation

Components HZ&351D|

1. Place/Wire & & (<SHIFT-W> ,toolbar button).
2. Q0IHE XIRIIE |8 M Delete key E S2C}.

Placing the analog ground symbol

1. Place/Part &€ (<SHIFT-P> ,toolbar button).
2. OK.

3. ground symbol 2 HHiXI.

4. 22= 32

Cletol &0 S8t 0S|
1. dgclsde2a.

2. Property Editor 2| reference box 0l CAP1 = &I L.
3. OK &2<Enter>

HIE Ol labels & &

V1 It R1ALOIS] 2101 HE2E.

Property Editor 2| name box 0l “ In” & €=C}.

OK.

R1, R2 2t CAP1 HEZ2E

Property Editor 2| name box 0l “ Out” & E=C.
. OK.

ook =

Voltage source 0l 10V &%

1. source (0V)2l 2t0ll HE2¢!.
2. Display Propert 2 Value 0il “ 10V” 8 € =L
3. OK.

schematic A&

1. File/Save &1 &4,
2. OK.
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Lesson 2-Bias Point Analysis

Lesson

Bias Point Analysis

Goals: simulation menu, netlist ,&S&3l 2|

h==I}

Analysis Setup

Btz &AMt RCIAZEE 0|26HK setup I 2HEHSH DC bias point analysis & StL.
0l simulation 2 =22 CIBI0IAS =J|ZAHD AANM MZE= 322 DC bias £ HIAHGHCE.

l Simulation Settings -

General #nalysis |Include Files | Libraries | Stimulus | Options | Data Collection | Probe Window |

Bun to time: |1EIEIEIns seconds
atart saving data after: IIZI seconds

&nalysis type:

Time Darmain & | ransle

Options: . .

B General Settings Transient options

[Maonte Carlo/Warst Case Maximum step | seconds

[Parametric Sweep [~ Skip the initial transient bias point calculation (SEIPBP;
[ Temperatura {Swaep)

[]Save Bias Point
[ JLoad Bias Point Cutput Eile Options, .,

=H0|

= —

Sk 1
k-

2l
iy
I
|.|'|
o
=

Simulation Setting 0l =0l 2o 2= 20| 2= Ch..
0| Ol == Pspice/Simulation Setting 0ll 2loll &AM 3SHEIC.

J|2X& 22 Bias Point Detail 0l enabled AEfDJ} &I CF. Bias Point Detail & 2= outfile Ol
JIZ€El bias point 2| A2 2F0 215t Z2& = Ct.

Ul E 2l A Netlisting

CtS EHH= PSpice netlist & 2t== & 0| L |ce/Create Netlist ArEStCE. HICHI} O
H& 2 Electrical Rule Check (ERC)= égo”édﬂ. 9t ERC errors Jt



Lesson 2-Bias Point Analysis

A O netlist 21 StE 0| &ICY.
simulation & 0l Analysis/Examine Netlist 2 Z2&E& £ QUC}.

Notes:

O
|0
il

0+l netlisting 810l simulation 2 &&SHCIH ERC 2F netlisting commands 2t Xt

A=

Fa)

0

<Pspice option>

Optimizer 2J1:0t 23| 22| £ X 3tE ?|&t Option T2 N EZ M
2o SHON Y, 87 gt S= THOA £806111,0] gtoll Eets == SE 0tg21
AXE2| UetolE gtS 280 == Option & SOIC.

Simulating

52! o = i Sf = =t U AT L= A el

= E : EIll M- Shin abhy Iooa: [ Tl ko = Hioa =]l
]_""I.rﬁ-l-l-i‘“_?’?‘ld '\-"||._"|.‘|,r|,]_-r4=m'r|| o

= e N o e | A e e S|

17 1l =12

nde
- v'\d r:h-:-l':c roon :m:

= HLE
Dive torit v deslaind "t
: ,;u... .
ER NI NET)
AT e —

- I i3

Mee ~cs w ILFF,, TIE~ o 1O 0F Frdw 177,

] N I I PR ) e

—u kil o F1 [ =11 1F-1F m: EEEENENEEE XER
FOEE] (e T ) - all CIRIC AL T st R M Do | wdievan e | RIS L [TEGTw AL GRERD T e A
PSpice = Pspice/Run £ ALE5tH AIEEL,, € Ht2 Run € +ELC1.

simulation 0l A& &l 1] PSpice window JF 2 QIC}.

e

Simulation Z 1} &

Probe waveform 2 & QI8HC}.
Probe window 0l Al View/Ou tflle = AIE0I0 Z2UE = =% UL errors LM A,
output file 0l 2IAE S CHOS2 output file 2| bias voltages 20| L.
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Lesson 2-Bias Point Analysis

E' dc.out - MicroSim Text Editor

File Edit Search ¥Yiew Insert Help

D[|@| Sl =[] sl

* C:~MZ3im 8ndeo.sch

VOLTAGE SOURCE CURRENTS
NAME CURREWNT
V_W4 -5.000E-03

TOTAL POWER DISSIPATION

1
FaorHelp. press F1

xxxx SMALL SIGNAL BIAS SOLUTION TEMPERATURE =  27.000 DEG C
NODE  VOLTAGE NODE  VOLTAGE NODE  VOLTAGE NODE  VOLTAGE
( Inj 10.0000 { Out) 5.0000

5.00E-02 WATTR

[~
Ln1, Coll [ NuM

dc circuit & =& It

| 8=
=2 T O

=
o
=2
x
&
Im
N
rr
s
Im
{0
<
o
o
Q
D
10
e
=
o
o
>y
ro
J
0
[

Veapt = R2/(Ry + Ra) x VA1

g2 @

negative 0| C}.
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Lesson 2-Bias Point Analysis

Exercise

h=l[=I}

1. rc.opj 2 AL
2. Analysis/Setup AF28tCH =2 toolbar button ( Bias Point Jt enabled = C}.)

2]

3. Close.
4. PSpice/Run = AI25t0{ simulation S dt24LE toolbar button € +2Ct. ERC 2t
netlister= 22 Al HISHOZ ASHEHC}.

5. Probe window 0l A View/Output File 2 AFZ5t0! output file & 2L4.

Extra Credit

1. =99 ground symbol 2 HIJHot1 simulate s 2CF. £ error JF 2 SH)}?
2. Message Viewer Ol Al error E L2 2& St

3. message viewer & =02tC}.

4. Highlight & error 0l <F1>2 SEL.

Message Viewer = &2 & &t troubleshooting errors 0| Ct.
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Lesson 3-DC Sweep

Lesson

DC Sweep

Goals: DC Sweep analysis, set up sources, Probe 0l A
212 J] markers A= H.

DC Sweep analysis 0| &&= [} PSpice = ™ H0AN =25, 2 IiCHHE, AAE ARE
& 2l steady AtEHS| Mt MERE H A6, 24 = output file 2 EHULF Probe &
Jdel=E = &= UL

Simulation Settings -

General Analysis |Include Files | Libraries | Stimulus | Options | Data Collection | Probe Window |

&nalysis type: —Sweep variable
|DC Sweep =] & Maoltage source [arme: ]
 Current source

i : = el fyme: -
thn:uns. . " Global pararmeter 2 I —I
mFrimary Sweep | ¢ Model pararmeter el |
[]Secondary Sweep I ?

ernperature Earanmeter
[konte Carlo/Worst Cas ~&mp - I
[ JFarametric Sweep  Sweep type
[ITemperature {Sweep) o .
. , ] tart value: |EI

[]Save Bias Paint =] & Linear Al Vel

End value: |1EI
 Logarithrnic IDecade vI =
Incrernent: |1|

 Malue list |

DC Sweep Analysis setup

It

Simulation Setting dialog 0l Al DC Sweep button 2 =21 DC Sweep dialog 2 2
AQTZ 25l HAEIQ S AMENSHT}.

o
[l

= T

1

2

3. &8t Value List = Value field 0il list &t E 2l &tCt..

4. XY s 28

5 o=

O+ nested sweep setup 2 A StCHH ,Nested Sweep button 2 SEC+.J12l2 Nested
DC Sweep dialog OlAl 2-4 = Bt=6tL}.

Source setup
DC sweep S A& &A™ CIXQIAS 2F AA= DC attribute Ol #EE gis €10 o2 gloH
J|Egt2 zero OILC}.
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Lesson 3-DC Sweep

Sources setup

1. source (0V)2 value & =242,
2. value € €=C}.

3. OK

markers b X

Markers = Probe 2| trace € 20|l &tCt.node Ul A2l voltage level, & node A0l 2| voltage
X0l B F . 102 markers = OIAIE 20t OtLlet voltage @F current 2 &, 5l=% 20IH & =
ULCH.

J|I2 markers HH Xl
PSpice/Marker menu & 2&!8tC}.
2. 3JtAl &dot= J|l2 marker E 28 6tCt.marker = HMOl S ECH.
3. node 0l (voltage markers)statE =2 pin hot spot (current markers) click.
4, Voltage differential markers = &4t #to 2 &tCH H Y M marker = positive node Ofl
RH = negatlve node Ol ==Ct =, &+ FHM marker It 10V 1eld &8 M node
5V OIEH 1 Z= 5V 0ICH 2+ O markers JF W&t ®H 1 g2 - 5V JF € A 0|CH.

—_

-
-

advanced markers HH XI
1. PSpice menu & Z&&tCH.

2. Mark Advanced € 22! &tCt.
3. Yt marker type & &,

4. J1= marker X & marker 2 Ui XI&tC}.

Probe

Probe = 2 & &t waveform viewer 0| 1) software oscilloscope X & AM24& =&
RUCH. group delay, voltage, current 2| &%=, 5145 (AC Analysis )20t OtLI2t gl22 {d
node 2| Et&=5t voltage 2F current & 20 ECF.
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Lesson 3-DC Sweep

Probe Setup tab 2 A& Al 221 S display &l Hl 6t1) Probe A EE R ASHAH &L

Simulation Settings - ro

=2

« PSpice/Edit Simulation Settings £ 22!6l Probe Setup Options dialog 2 2Z
*  Probe Startup tab 0l Al simulation & Probe € AISESZ A5

g 4= QUCH.
LS Probe startup tab 0l Al Probe starts Al 20l= ({82 &4
. 210l A= dialog = JI2 values = LIEFHCE.

e

= UCH

Page 18




Lesson 3-DC Sweep

Data Collection tab 2 simulation S0l = GOIOIEE M&EE AX A& &= QU &L

Simulation Settings -

General | Analysis | Include Files | Libraries | Stimulus | Options Data Collection | Prabe Windaw |

—Schematic/Circuit Data

o Al voltages, currents, and digital states!

&l but internal subcircuit data

&t Markers only

" Mone

[~ Save data in the CSDF format { CS00

1
ra
1
k-
i
i
125
H‘|
o
ng

rol

e At markers only & marker Jt 'E ClOIE 2F X & ST

« All 2 2E voltage 2 current 8828 H&ESIC

«  None 2 simulation I A GIOIE1E MESHAl Z=C.

* (CSDF checkbox = BIOIHEIECH 8IAEZ & probe data file & &
simulation 2 tE spreadsheet Lt math program & M ZS [ AFZSHCt.

A
command £ AIE35t0] data £ export 6t HLE Excel Off &&= QULH.

_,_

=
Q0

ﬁ

ol

=

Q Y

10

(@]

(@]

Le]

<

=

gtAal simulation &0l Probe setup € & 0!

]

Ct.
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Lesson 3-DC Sweep

Exercise

sweep V1 2 OVOIA 10V DEX 1V 2 ZI15HA

O~

SO NO

11

12.Run toolbar button 2

Probe € AIE5I0 Z1UE 2 A
Probe window JF LIEFLFH marker JF X &St trace 2 Z2040F EA| =ICH
markers Jt S12 ™ blank 8t LI=C}.

PSpice/Edit Simulation Setting 2 & & StCt.
DC Sweep button 2 2&!.

Swept Variable Type 2 Voltage Source & StLCl.
Sweep Type 2 Linear 21 X| &0l

NAME text box 2&ot1] V1 E=LF. field 2H2| value

StCH.Ol &0 J2dE Vi1 0T,

Start Value text box 0l 0 2 €=Ct.
End Value text box 0l <Tab>S21 10
Increment text box 0l <Tab> & 211
OK StCt.

. Close 3t Analysis Setup dialog 2 &=CLC}.

. PSpice/Edit Simulation Setting 0l Al Probe Setup

Probe E Al & & XI&S22 run kAl SHCY..

0l 5= ol Plot traces =Dt
Trace/Add &M E{GIHLE <Ins>=2 FE2 LI toolbar 2| Add Trace button

(=)

=

o

I~

=
l

1. Add Trace 9 list box 0l & 1V(In) V(Out)& 2&!8tC}.

K EHEl trace JF A3 SHE Q| Trace Expression box Z=Jt

Traces Jt S Al0l display Ol =Jt&I 0 &ICH.
2. OK o™ traces JI display =!I C}.
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Ch.2

2
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el

AES
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—

=2
=
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Lesson 3-DC Sweep

Markers 2 0| & &t Plot traces
SIH2 display & traces € X1 LI=S0WH marker € At=ot0 =JtstCh.

XH0 Aese Vin) 2.

<Shift> key 2F V(Out)ES 22I8HCH 01X 2 SIH0IANS] traces E A &4
<Delete> key E 2™ FIH2| display & traces It MHECL.
<Alt-Tab>2 =21 Schematics window £ =0t&C}.
PSpice/Markers/Voltage Level 2 & E{SHCH

node In 2| =& T marker € i XIStHLE..

node Out Ol & 2R marker £ BHXIStCt..

PLEZE UIRAE click 6t placement mode € & & 8tCt.

Probe window & =0+2C}.

e

& Lk

O© XN =

i) MicroSim Probe - [dc.dat] 151
E]Eile Edit Trace Plot ¥iew Tools Window Help &) x|

slels] Flele alalala] miwEs<ls| plme alalmiEsziE] 2h]

o U(In) < U{Out)

Probe display of DC Sweep
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Lesson 4-AC Sweep

AC Sweep

Goals:

AC Sweep analysis, PSpice 2A 2| F=Tt== H3L0| 3 22| small-signal Bt S S A
2 E AMESHH voltage 2F < Bode plot & LI & %= UL,
AC Sweep = Ot &2 signal analysis ot= BO0I|CH 22 100 OIS0l &

F.22l2 22 nonlinear effects = simulation 2 & = SiC.

A=
=T

100V €

Simulation Settings - rc

A
(=]
=

- ==
A2 LSt

Lesson

AC analysis Al &, AC sources Al &, Probe A Z21t2 D],
markers Al

AHSHCH Of

Ooled

e

General Analysis |Include Files | Libraries | Stimulus | Options | Data Collection | Probe Window |

Analysis type:

|AC Sweep/Moise

[

Dptiong:

General Settings
[konte Carlo/Morst Case
[JParametric Sweep

[ Temperature {Sweep)

—&C Sweep Type

& Linear
 Logarithmic

IDecade v|

Start Frequency: |1k
End |1EI
Total Paoints: |1EI1

—Moise Analysis

[~ Enabled [t Yaltage: |
AR e =i |
[niteraa|s |

0| & A HEA) CE%
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Lesson 4-AC Sweep

AC Sweep Analysis setup

Analysis Setup dialog 0l A AC Sweep/Noise = SEHS
I EHSHCE

f—

320 st sweep type 2

4

Total Pts. Field 2& &t points number € 2 =Ct. linear sweep 2| point number = & A
frequency swept =2t 2 Ct.Octave 2 Decade sweeps 21 &S points number = octave E2

decade point OIC}.
OK 31 Exit &tC.

Noise analysis = blank & & 2ICF.

Analysis type

Analysis

DC sweep

Bias point

Small-signal DC transfer
DC sensitivity

Frequency response

Noise (frequency response
analysis Jt Z )

Transient response

Fourier (transient response
Analysis J} Z )

Parametric
Temperature
Monte Carlo

Sensitivity/worst—case

type

DC sweep

Bias Point
Bias Point
Bias Point
AC Sweep/Noise
AC Sweep/Noise

Time Domain
(Transient)
Time Domain

(transient)

Parametric Sweep
Temperature
(Sweep)

Monte Carlo/
Worst Case

Monte Carlo/
Worst Case
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Lesson 4-AC Sweep

AA M

AC Sweep analysis 2 =aotI|®Iof HHE StLE2l AC source It UL OF StCH.

=, 8 X &t source = AC attribute £ 28t value € JHXI 12 /A OF STt Bt AC sources It
Ct UAS Al 22 F0IEE Soll SAIN, A= E 240ICHAC source € MlE ol= A2

H2| DC source D& F 2HC.

AAE AABID|

1. VAC source AlE 2 =2 2.8t

2. ACMAG attribute 2 2HAGII|®I6H Property Editor list 2 €22 A3 E &t

3. Value field 22!6} 10 phase shift 28t OtLI2t AA 9| AC voltage 2 current value

HSHCE. filed 2F2] value format 2 <AC magnitude> <Phase shift>.
OICHOIIE &2 5 volts 312 AA2 90 degree phase shift = 5V, 90 JF =IC}.
Apply button 2 Z¢&!&tL}.

&

Probe A Z10E2 |

Probe 0l M simulation Z21UE & &= ULt
SIIEo A2 = 0telQl table & & QISHC

Suffix Meaning of Output Variables for AC analysis
None Magnitude

OB Magnitude in decibels

G Group delay (—aPHASE/aFREQUENCY)

| Imaginary part

M Magnitude

P Phase in degrees

R Real part

Examples Meaning of Output Variables

I1(R13) Imaginary part of the current through R13
IGG(m3) Group delay of M3" s gate current
IR(VIN) Real part if | (current) through VIN
IAG(T?2) Group delay of current at port A of T2
V(2,3) Magnitude of complex voltage across nodes 2 & 3
VDB(R1) Db magnitude of V across R1

VBEP(Q3) Phase of base—emitter V at Q3

VM(2) Magnitude of V at node 2
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Lesson 4-AC Sweep

Probe Function Description Available in PSpice A/D?

ABS(x) [x| YES

SGN(x) +1 (if x>0), 0(if x=0), —1(if YES
x<0)

SQRT(x) x1/2 YES

EXP(x) ex YES

LOG(x) In(x) YES

LOG10(x) fog(x) YES

M(x) Magnitude of x YES

P(x) Phase of x(degrees) YES

R(x) Real part of x YES

IMG(x) Imaginary part of x YES

G(x) Group delay of x (seconds) NO

PWR(x,y) [x|y YES

SIN(x) Sin(x) YES

COS(x) cos(x) YES

TAN(x) tan(x) YES

ATAN(x) tan’' YES

ARCTAN(x)

d(x) Derivative of x with respect YES*
to the x—axis variable

s(x) Integral of x over the range YES**
of the x—axis variable

AVG(x) Running average of x over NO
the range of the x—axis
variable

AVGX(x,d) Running average of x from NO
X_axis_value(x)—d to
X_axis_value(x)

RMS(x) Running RMS average of x NO
over the range of the x—axis
variable

DB(x) Magnitude in decibels of x NO

MIN(x) Minimum of the real part of x NO

MAX(x) Maximum of the real NO

part of x

*. In PSpice A/D, this function is called DDT(x).
**_|n PSpice A/D, this function is called SDT(x).

Note AC analysis ! B2 Probe = SEA4 4+ AIESHCEOHY 1) H80| SA4401H

magnitude Jt display & Ct.
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Lesson 4-AC Sweep

Exercise

T 1 3
(| .
-
o
z R oo
™ CHEDRE]
A o
ail
Ak +
" oA |\I\I
= R g | -__‘.: =]
= ] [RIEE L ] ] A Fl

Clipper circuit

1. 20l A= circuit € Jelh AIEE 232 R, C, VDC, VAC, D1N3940,
GND, 2t PORT OIC}.

O

« reference designators & H& &t
o AAOIZUS FFHEM.
o« ZRBcaps 2fresistors 2 HE
«  UIEW label
2. Markers/Advanced £ AtE3dt0 marker £ BHXISt ] vdb.E & &4
3. Clipper.opj & N & stCt.

b,

rol

Ct.

o

Ct.
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Lesson 4-AC Sweep

Simulation Settings - ro

General Analysis |Include Files | Libraries | Stimulus | Options | Data Collection | Prabe Window |

analysis type:

|AC Sweep/Noise =]

Qptionsg:

General Settings
[IMonte Carlo/Warst Case
[P ararnetric Sweep

[ Termnperature (Sweep)

—&C Sweep Type

" Linear
& Logarithmic

IDecade vI

atart Frequency: |1EI
End |lEIEImeg
Points/Decade: |ll|

—Moise Analysis

[~ Enabled ItEt el ges |
A = |
Iriterza|s |

ol HE(A) EeE

AC sweep Al 1 simulation Al &

Ok =

6. PSpice menu 0l A Run

PSpice 0l =0l M Edit Simulation Settings 2 & &8t
Simulation Settings dialog box 0l AC Sweep 2
ZH S20H& Z AC sweep 2 Al Y SHCE

OK ot2 Simulation Settings dialog box £ € =C}.
Close ot Analysis Setup dialog box 2 it Lt=Ct.

tCtH.

1]

W& =2 simulate toolbar button.= +=&ULt.

UNIT
Scale Symbol Name
107 T, t Tera-
107 G, g Giga-
10" MEG, Meg, meg Mega-
10" K, k Kilo—
C,c Clock cycle (digital)
107° M, m Milli—
25.4%10°° MIL, Mil, mil mil
107° U.u Micro—
107° N,n Nano-
107" P.p Pico-
107" F.f Femto-
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Lesson 4-AC Sweep

Probe M Z1HE 2|

Probe & marker net 2| voltage dB magnitude (20log10) 2 Out 2t Mid & Ofei & UlA
S0 VDB(Mid)E CHOIRE , FHIHAIE A QL OJ2IRER 0lst 4 =222

2= &2 capacitance 2 load resistor 2 DFME MY BSSHCH M &M S22
VDB(Out)Jt bandpass response & otH = Ch. HLEGHH linear analysis Ol Al AC 2F

YAMA21IVOID SHEA2 1 3|29 0|S(24) 2Lt

(=21 O O W N E L W ] [ T Wt i B ) el S |

5 .
_-— i
i e - o T
! A ", :
-10 ’ k i
! ; Y, :
; J Y :
i N ! :
| / ) i
A o
; / \ :
-1 { } i
E I.'I II|I L
P Vo
| { } I
N \ |
P \ i
e T LT
| { hi
/ \
f '
254 ' ; : ] ' i
10H 180Hz 1, EHz Tz 1 H 1,z il H TliHEE
o WEE{Rid] - VDE{BuL}
Freque sy
[Foa Hiip, pmam 1

Page 28



Lesson 4-AC Sweep

IS Latet E5 M2 2| Bode plot H Al
. Schematics 0l M PSpice/Markers/Mark Advanced 2 & &i5tC},
=& Out 2| Vdb €0l Vphase marker & B XI StCt.
Mid Ol &= Vdb marker € XIHStC}.
Probe window € & &3t8tCt. OISt 4 plots 2 &2 AAHYEZ a0 LIEHHCE
VP(OUt)EZIOIAE 2.

Plot/Add Y Axis = & EH&HCH.
Edit/Paste S I &4&tLtH bode plot 2 Otch X & LIEFHCH.

1

2

3

4

b.

6. Edit/Cut & HE&EICH.
7

8

Bl

=

File Edit Trace Flot Yiew Tools Window Help =181 %]
=] = NN N N e N kN e e e e
1 =51 2 80d
=101 40d
=151 Od
-201 -40d
>
-25- -gd+----—-—--—---- L i I i B T~ T~ [ [
10Hz 100Hz 1.0KHz 10KHz 100KHz 1.0MHz 10MHz 100MHz
[1] o ubB(Out) [2] = UP(Out)
Frequency

|For Help, press F1

Bode Plot of Clipper’ s Frequency Response
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Lesson 5-Stimulus Editor

Lesson

Stimulus Editor

Goals: stimulus source symbols S i Xl/&=&3dl= Y,
Ctekst stimulus (PWL, sin wave, clock, bus)8tE7],
configure & unconfigure stimulus file.

Stimulus Editor (StmEd)& transient analog 2 digital sources & & 2|6t= = &0l
88 2 M3 &L PSpice 2 2 & source Bt SIN, PWL, SFFM, Exponential, Pulse, digital
Signals 2 2F=CF. 01248t stimuli = ASCII file 2 MEECt. 1 file @ configured

schematic 0IA S22 RAHE &= Q1 simulation Al IFS22 =0 =D10l stimulus file 2
12401 =0 & local Off HESHCHLIS O XL

global 2 AtE0| Jt=3otC.

Schematics Ol 3 JH2l stimulus symbols 2 AFSE &= UCHEAI0| BHE stimulus type Ol
(et HeHdS AFESote LD 28 8L

Vstim StmEd voltage sources & A 0|LC}..

=
|-_|'| mq.u:ulentation =

Istim StmEd current sources € & & 0| Ct.

ﬁ Implementation =
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Lesson 5-Stimulus Editor

Ct.

-0

Digstim StmEd digital sources &

DSTM1
Implementation =
DigStim1

Simulation Settings - ro
General | Analysis | Include Files Libraries | Stimulus | Options | Data Collection | Probe Windaw |
Filename
I Browse,,, |
dereie x| 2] ¥
norm, b+ &dd as Global |
&dd to Design |
Edif |
Library
|C:‘#Prngram FilesWOrC A0WC apturet®Library WP Spice.” Browse, ,, |
20| 2 == D EEE
Simulation Settings dailog
8t stimulus Ol BFS XIS schematic OIS & =& Xt.stl 0] 22 =H2
directory 0l X &= Ct.
£ & = Stimuls

71 file Ol local stimulus file Ol 2t PSpice/Edit Simulation Settings 0l =

MENBICEH,

[ Ry

tab 2
22 dialog 0l Ol & 0fl 2H= stimulus files 2 configure

g o= ULk
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Lesson 5-Stimulus Editor

Exercise 1 Sin Wave Stimulus 2t=D|

1. Schematics 2 22| XHEO0IAl dsn CIEECIE S F QEZE 0IRA

221510 pop-up B2l New Schematic 2 & €4 5HC}. g

VSTIM g &S =21 Ui XIStCt.

STIMULUS= text OlAl I22&6t12 60_hz_sin €=C.

STIMTEST 2t file 2 M&StL.

VSTIM £ HEist & Edit/PSpice Stimulus & & &3t stimulus

dialog 0| E¢&lC}.

SIN radio HHES A&

oK.

8. dialog Bl A Offset L0l 0 2 210 Amplitude 0l 5 112l12 Frequency 0l 60 2
= =Ct.amplitude = peak-to—-peak 0| Ct.

9. OK &tH 60Hz sine sin wave € 2 == QUL

10. File Save toolbar button 2 2! &tL}.

i
i

Or0N

2

o

Ct.

~

B Stimulus Editor - [stimtest.st]
@ File Edit Stimulus Plot ¥iew Tools Mindow Help &) x|

EEFERE N EE

o BO_hz_sin

Al ]
| (3ms. 400m)
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Lesson 5-Stimulus Editor

Exercise 2 Piecewise Linear Stimulus 2t=J|

0| exercise € exercise one 2| Stimulus Editor Jt H=EIC

StmEd window & =0}2tC}.

0= 0lAM Stimulus/New £ & &4 5HCEH

Name SOIlA MYPWL € 2 =C1.

PWL radio button 2 &l &4 &tCl.

OK button 2 2&6t™ cursor = HZ 2 20| H
=ICH Canau
Axis Setting toolbar button 2&!StCt.

XFO HLEE 2m = StLt.

Y =2 A HLEE 0.1 2 stlh.

OK button 2 +&Lk.

. cursor 0|12 window 2| 21Z 0t E F==0otH HA2 X 2t Y X0t BeItt

. AHAANE(@2m, 0)2 0lSot 2B = 22610 data point E B XIotH square marker (E2

vertex)Jb LFEFHCH,

12. (4m, 2.5) (6Bm, 2,5) (8m, 0) (10m, 0) (12m, —2.5) (14m, -2.5) (16m, 0) (18m, 0) (20m,
2.5) (22m, 2,5) (24m, 0) (26m, 0) (28m, —2.5) (30m, —2.5) (32m, 0) (34m, 0) (36m, .5)
(38m, 2,5) (40m, 0) (42m, 0)2 TEZ ot 2L},

13. LE% 28/ 5t0 placement mode € it LI=Ct.

O~

TS0 Ne

— O

@EME Edit Stimulus  Plot View Tools Window Help =121
=3 = =T [ENEN T EN I TSN |

L L It i i iiiiA——A—,;a—™—aSA i s

Os 10ms 20ms 30ms 4Oms 50ms
o 60_hz_sin o MYPWL

I |
[(33ms. 1.4) [
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Lesson 5-Stimulus Editor

Correcting mistakes

PWL stimulus 2t= Ml =&adt= Z JHAl &> 0l QUL points 2 0l HLE M4 SFHLE
points =} ( vertices).

Point Ol =

1. vertex & S 221510 WHMOZ BB,
=

vertex Ml AH

1. MAHE pointE 2.
2. delete key € =021 delete

o
O

Vertex I} ——
1. Add New Point toolbar button 2 2&!8tC} &I
2. FIte new point 2 & 8tCH.

3. EZXEZ Z22/6tH placement mode Jt SEZ &L,
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Lesson 6-Transient Analysis

Lesson
Transient Analysis
Goals transient analysis,Stimulus Editor 2 AIE0t{ =&
0t=D|,Probe window A CHs & AIS
Transient analysis 2 time domain simulation 0|12 & 22| transient 2 S& & 4= QUL

Probe Ol &2 Z 1= oscilloscope @ HI==atCE. Time 0l x &0l swept 2t01 12 voltage
2t current = y =0|Ct.

General Analysis |Include Flles | Librardes | Simulws | Options | Data Collection | Probe Window |
Analesi ]
: aralssis b/ - B to tirme ; [2ms seconds
Options: Star saving data aties: I-'"-'|'I secands
Senaral B esinoe IFEI'I’&'E'I'I'I IH]'HIH'IB
CIbdonite Caro/Worst Casa Maximuem step | seCOns
Faramiric Jwaep #he initial transient bias point calculaion (SKIPBP:
Tampersiure (Swesap] ™ Skip we infial transien & point calculation | :
Sawe Bias Polnd
Load Bias Paint Outpunt File Options, . |
e LE | =aw

Print Step 2 VPRINT &2 VPLOT 2 AIS
AESHCE. Print Step 2 Probe &2 MEAH Y0

Final Time & simulation ot= J|2tS LIEFHCH. 2 & transient simulations & TIME=0 0l Al
AIZ & 10 Final Time HIA =& 6t

No-Print Delay time period 2 =& stCt.

Step Ceiling = simulator Jt 8 &E2CH H &2 step size & ot Al &HCH 0l 2 waveform 2
HAUTE SIIAIZIHALE convergence error S MIJF A4 21CH

Detailed Bias Pt.= transient bias solution Ol THEt XIAISH ST = Z gl ESHCY.
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Lesson 6-Transient Analysis

Exercise 1

Mame: MYFLLSE

Initial walue IU—
Fulze value |1—
Delay (sec) I'lDEIn
Rise time (sec) |1Dn—
Fall time (sec) IW—
Fulse width (sec) |1—
Period (sec) |2—

(0] | Cancel |

1. &® rc.dsn 2 CAl HLCH.

2. DC source £ Vstim source & W Ml 8tC}.

3. Vstim & &E45L0 Edit 2 PSpice Stimuls = &1 &4 &Lt

4. 2 0N A attribute  JH& MYOULSE 2= pulse source I Al & &l StmEd 2
NE=3=1{0

5. StmEd file 2 H &3t StmeEd &0t EH2Z =0t=2C.

6. PSpice/Edit Simulation Settings & & &{5t1] DC Sweep = HI& 43 AlI2ICH.

=

7. Transient Analysis 2 & &5t1] final time 2 5u & StCt. S22 2J|0H Probe E
ALE5HI| 216t Print Step 2 HAE 2RI i

8. OK3l A= 82 E MASHL.

9. Close button 2 2&/0t0{ setup dialog = € =Cl.

10. Run toolbar button 2 2& 6t simulation 2 Al & &tCH.

11. IN It OUT net 0l marker Jt 81CtH schematic 22 Jt=X| OtLI XI= markers £

ZIFSCE (M simulate Al 22= QILCH), &2 Probe AH0ll traces (V(IN) 2F V(OUT))E

Trace toolbar button 2 A6 F=II8HCE.
12. schematic file 2 XM &&tCH.
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Lesson 6-Transient Analysis
0l waveforms = HEH H& H& D HIHAIE ramps Ol M steady state 2
HIlE B0 E=CH.

T -
- e e VN e o T o e e e |

1. =
H
H
'
'
[N B
'
LN
'
i ——
n — —
' L
| e
i =
: o
H A
i -
' 5
: ’
- '
s
[ B- B r
I i3
' ."
v
' i
T e —— S ——— e e 4
[ 1 i, = o Al b, in 5, e

B WEDHER o WELE)

Probe display of transient RC simulation
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Lesson 6-Transient Analysis

Exercise 2
e T e e L R I.I|...---||'||
i & [ewe Hegels Yes [ okt Hakar ke Hep
n|-:-=|n|g| [ =] =] Iwﬁlﬂlﬂl = TICE R e 4 = QIEl[- ] &5 ¥l IlI I
[m] R4
i
= 1k
VES |
N R1 Mo K3 XBLUFF
L] - Ll
1k 1K V-
| VPULSE R? . CAP1 LF411 »
IS - 1k In Ve
" i ] | _ RE
VDD L
LoAD
VDD 1.r5;. | capz
in
L7 ol T
+1BY = = 18V
[ 2
) a o
Crat [ioioin |

1. ®0l d2™& rc.dsn2 =& E2Rs 2I1EQ AHE=2 LF411, PORT, VDC
refergators 2t component values 2 =& &ttt

2. File/Save As 2 AIE3dt0 opamp.dsn & M& &L

3. transient analysis 2 A& 6t stimulus file 2 PSpice/Edit Simulation Settings £ 1 €&t
Sl library tab & A 610 L= F=ItstLt..

4. simulation 2 run StC}.
5. Probe J} Li29 Add Trace toolbar button & €460 [(CAP1) 2 =D}
NS Jad
6. Plot/Add Y AXIS % SESI & HM Y =2 =08t
7. trace I(CAP2)E =J}&HLH.
8. Plot/Axis Settlngs HEGI Y = labels 2 B1A &L

9. LEXE 2 242 pulldown box Ol 2IXIgtY = list M 1 = &EHEHCE
10. & EfOI%Oﬂ “ CAP1 Current” 2t €=C

11.Y S list I 2 E HEHSHCE.

12. = EIOIE0l “ CAP2 Current” ct) E=Ch

13. OK 3t0f M&3t1] dialog € &€ =L

Note: HEHM Y == 24
ANEsetth TOE ME, 8



Lesson 6-Transient Analysis

BN e

1il.li-i Illl
- P :

=S EMTam Lo

o TN SR

1Ei.ll-:

Hinin-

-l i

¥ :
S o e e e e e e e e e R o e

= 1.0ax [ L a.he= LN s b T
M o nycrery [ = L{Garz)

Multiple Y axis plot
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Lesson

Parametric Analysis

Goals: global parameter & 2|6tJ|, parametric simulation
MABHI|.Probe Al HEiSH HEBDI| &AIE2HY.

Parametric analysis

Parametric analysis 2 parameter Jt B0 A AR ZEE [ 242 SUE E =
QULCHYE £~ Q= parameters = voltage source, current source, temperature, model
parameter, global parameter S0I QUL}.

Parametric analysis 2 StH 0l & 2l parameter & A Z & == QUCh.parameter It F&E o=
Gtk H= |ist 2 2 1L linear, octave, decade 22 A7 &0l XY J| X8 sweep 2

A parametric analysis 2 8 & A'Y & basic analysis type 0] 2 236t1) AC Sweep, DC
Sweep, &2 transient 2 &4 3t AIZICH. 2 simulations Ol enabled &/ ™ parametric
analysis 2 2t A& A| B S & MZ2 parameter gt 210 E AlYH simulation 2 &L .

Ct. LF= 0l model parameter £ B1&dl= g2
= CHAl A aHAH =L

X270 K fL2l= global parameter £ A9 &
B S 10 parametric &2 DC Sweep OlA A

mn s

Probe &t9| parametric analysis Z21t= curves & 2 &ICH AAMEC 2 EH EIHLE 24
o]

rr
S
it
i
=
o
o

Ct2 2 parametric analysis 2 ot

e ARIEGE = oSt

» global parameter 2! &S component value, model value, =2 Analog Behavioral
Modeling expression 8t= At=StCt.

« J|2 analysis specification (AC Sweep, DC Sweep, transient)= A& St

« parametric analysis specification 2 Al & StCt.

« design 2 simulate StCt.

« Probe IN &8 2 2LC}.
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Exercise

[ £ R oo
T oam DM
R bl
P i i "
| [Pwud] [ H‘.
< Fa ol = | * P
3 4 T Crr4sen # -
A wE
[ """-;I
. | i
="'£ £
| Hl'ﬂ:llﬂm =il i RalE et
| Eafareraa= 1k
| = i} i -
[1] | ﬂ_l
global parameter & 2|5} |
1. Place/Part & &A&{&HC}..
2. PARAM Ol part name 2 &IC}.
3. O.k=2 2=stlh.
4, Ao HYSH 20 PARAM component 2 B Xt LEF 2&6t™ placement mode Jt
E=E2 =0
5. PARAM A= Z2!: symbol 2l attribute =& 2 =& stCh.
6. UM R1 AYES 2 £ k& “ {Rval}” 2 X2 Apply button & ! &tCH.
7. Param 8= H= 20l New HE= & FI Rval 2 €10 O.KotH AT EHEN
Rval HH0l Lt DD 1 Lol 1k 2 =0,
8. Display option 0l A name and value £ & &5t04 =0l 20| H +CF.

Page 41



attribute value 0l global parameter AFEdlD|

AMEX model parameter & component 2t0| (resistors, capacitor ,inductors E)
simulation 0] & & D { }ot0ll €01 EAISHCH. 0|22 PSpice JF 2tE20=s LIS A&
B ESAS HIISCHOE &2 2H 1k A =0 &I{ Rval}Ol OFXI 2 GlMI2l R1 O] =ICF
PSpice = Rval 2t 22l 8= HaE &1 Mol 20l &I Rval 2 XIS

Bl Simulation Seftings - clipper?

General Analysis |Include Files | Libraries | Stimulus | Options | Data Collection | Prabe Windaw |

Analysis type: —Sweep variable
|."-‘.C Sweep/Moise Ll " Moltage source [HEnmes |
 Current source
ions: = [ el i mes -
Optians: : & Global parameter A2 I —I
@ General Settings  Model parameter el |
[IMonte Carlo/Worst Case ¢ Temperature Parameter |Rval

Harametric Sweep
[ Temperature {Sweep)

—oweep type

& Linear Start value: |1IZIEI

End walue: |1EII<
¢ Logarithrnic |Deu:a|:|e vI =
Increrment: |2IZI

 alue list |
=0 | A HEA) =y

&M A parameter 2 0|36t simulation

A

PSpice/Edit Simulation Settings & & & &tC}.
Parameter Analysis = «l &4 StCt,

Global Parameter radio button 2 £ sweep & &Y parameter 2 Al L.
Name L0l parameter £ &ICH “ {}” g0l €=Ch

Linear radio button 2 & &{5tX linear sweep = Ay &Ll
Start Value HH0ll parameter 2| A& gt=2 =L 0] HS0lA= 100 2 ALS ST
End Value U0l S&gt2 E =0 0l 980 A= 1k 2 StC.

Increment S0l S22 €=Ct. 0| 950 M= 20 & AFESHCH.

OK 6l0d dialog 8 €29 XIs& 2 & parametric analysis 0| = CI.

transient analysis configure 2 & 215+t Run StCt.

o

©XO®NOO k=
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Probe A &8 2|

2t2+0| CHE Rval gt0l  transient analysis 2 A& 2r2+2| Z 1t |ist E LIEIE %=
QICH option AEHN| et |otsE EJ1E HEHE 4 QUL
25 E0|l= 20| JI=220ICHOK £ 2216+ &lEdsHCE,

2 E traces 2|

1. <alt-tab>8 =2 EH2eZ S0tJH)].

2. PSpice/Markers/Advanced 2 db Magnitude of Voltage & & & &tC}.
3. out 220 marker £ BHXI&tCH.

4

. <alt-tab>Z =2 Probe 2 =0t2tCt. 2 E traces Jt XIg 2 &ICt.

ANSSSS

1. X = 0teHoll VOB(OUT)E 2216t1] <delete>E S2H 2 E traces Jt AHHIEICH
2. Add Trace toolbar button 2 Z&|&tC}.

s i

3. space 2 &2|= trace command “ VDB(OUT)@25 VDB(OUT) @1” S E=Ch
peak value Ol Al XIOI&E S £ 4= QUCHPobe OlAl peak = &D| 2ol search HEHE AI=26H0
25212 NIEEEE THE & &= UL

1. Add Trace toolbar button 2 2& &tCl.
2. Trace command =0l “ VDB(OUT)@25 - VDB(OUT)@1” 0l2t & =CF.
3. OK & Zg&tCt.

4. Toggle Cursor toolbar button 2 £&! L.

5. B2 VDB(OUT)@25-VDB(OUT)@1 B8 AlS 225t}

6. Cursor Peak toolbar button 2 2&! &tC}.
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24 | i i | |
i Mz § i i i bir 6 It 1 & iz T 1 diHilic # i i
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