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= TAdd Library, HES 2934 "opamp.olb, & F7}
= TPart List,ol A TuA741,& Aeste] sz 23] Hjx|

- Part, & "R, & 4H3tal Part List,olA R, S A8 ste] A48 ux
= TTool Palette,2] "Place Ground, & A #&slo] 43| ujx

- Part, & ¢l "VDC,E 94¥staL Part List,o14 "VDC, & H=EH
= 48 DCAHLF} Off-Page DCHA o2 A3 uj%

- "Tool Palette o 4] TPlace Off-Page Connector,/"OFFPAGELEFT-L,< A9
= OP-Amp¥9] #v}olo]~ dH G} Off-Page DCH L wjj %]

- "Place,/"Wire, & A 334 "Tool Palette, 2] "Place Wire, HES F¢
= 22e} AAE A -] AAMskal TEsc, & 59 98

- dEste e aAES e Skl g9 dabdated axgs wAd f4-
= "R1,2 "10k,, "R2,& "100k,, "R3,= "10k,, "R4,+ 10k,
= V1,2 "1V, "V2,& "+15V,, "V3,+ "-15V,
= TOff-Page Connector,® "Value,+= "+15,, "-15,

- "PSpice; HirollA "New Simulation Profile, A &}ale] A Eg ol A=A =3
=> TSimulation Profile,™ & "TF_Analysis,; = ¢
= TAnalysis types/"Bias Point,, "Options,/fGeneral Settings, & A1 €
= TCalculated small-signal DC gain,< 13 3.39¢} o] ¢

- TPSpice Tool, HFollA FRun PSpice, &S 835l A EH oS 43
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5 / - (SCHEMATICI1 : PAGE1)
5

R1 u

A A
e ]
10k ] | 154 154

v : T T
It : o R4
—|' uAT4 -+ 1k

R : = =

‘ 10K <18 fi} i}

I«] | v
7 3.38 Mz e i 5=
Simulation Settings - TF_Analysis x|
General Canfiguration Files | Options | Data Callection | Probe Windaw |
Al‘!alysmltype: r— Output File Options
IBIaS Foint Ll ™ Inchude detailed bias point infarmation for nonlinear contralled
Options: sowrces and semiconductors [OF)
1er S [T Perfarm Sensitivity analysiz [ SEMS)
Ll emperature ; weep [Hutput varniablels]: I
[1=ave Bias Point
Load Bias Point [V Calculate small-signal DT gain . TF)
From Input source name: |V1
To Output variable: IV[FM]
22 i || EEW Y

a2 3.39 AlEHolM siiA &F

- A EHolAo]l 25 ™M PSpice A/D YE$9 "View,/ Output File,
OT:}E:‘1 EH %E‘jlg/] FDC GainJ% r—10J
[e)

= "V(R_R4)/V_V1=-10, :

= 8 AHIFL r9.999kQ,, = A '—8.536m,

1594
1585 xxXE SMALL-SIGMAL CHARACTERISTICS
156
187
152 U{R_R4)/U_U1 = 1._8006E+01
152
180 INPUT RESISTANCE AT U_U1 = 9_999E+@A3
1681
182 OUTPUT RESISTANCE AT VU{R R4) = -8.536E-03
1832

|

TF_Analy. . |

a7 3.40 Aol ZI "Output File,

(@)
= A

3]
EH
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e DC Sweep A

- DCH A& 0Vl A 10V7HA] 1VA F7FAI 7| A R, At ®stol] tisf a4

= 19 3419 32 ZAAsta A Bl S A

R,
MV
1kQ
4 I, i
10V 1kQ 1nF
L

a2 3.41 DC Sweep2 9t g2

- PSpiced °ol&3 32| 2 9 Algdolds A OrCAD Capture 433
= "New Project, & A d3slo] Z2AEW S 'DC_Sweep, = A A

~ "Place,/ Part, H# S A& AY Mool Palette, 2] "Place Part, HE &9
= 'R,, 'C, ¥ "Ground, & 3|ZxWol 243 wjx

— Part, & @] "VSRC,E = 3&tal Part List,olA "VSRC,E HEZY
= HALdS AHs] wA el "Esc, s 59 948

- "Place,/"Wire, = 2 33 A "Tool Palette, 9] "Place Wire, HES &€
= 2ot AxE AAds] A5t "TEsc, ' w9 g4=

- ddstels AAgEE He 295t g9 disdAd 2Ags BvA o E

= T"R1,% "R2,+ "lky, "Cl,< "InF,, "VSRC,/'DC,+& 10V,

5 / - (SCHEMATICI1 : PAGEI) =|0O] %|

5 + 3

-

= =
R1

1k

il
OC =10 C) R2 =
AL = = 1k in
TRAM =

14 | 2y

O2 3.42 24E DC Sweep siiA =
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- "PSpice,
=
BN
=

Simulation Settings - DC_Sweep
General Canfiguration Files | Options | Data Callection | Probe Windaw |

Analysis type:

H 7ol A "TNew Simulation Profile, A &lste] Al Eg ol A 43
< "DC_Sweep, = 4 ¥
T Analysis types/"DC Sweep,, "Options,/ Primary Sweep, & 41 €}

rSimulation Profile, ™ =
rSweep variable, ¥} "Sweep type,< 13 3433 7ol AF

x|

— Sweep varable

|DC Sweep 4 | ' Voltage source Hame:
Optians: ' Current source Mol bppe
" Global parameter
tiode! mame:

1
tdonte CarloWorst Case
[(1Farametric Sweep

" Model parameter

" Temperature Farameter name:

Wi

1 Temperature {Sweep) ~ Sweep tupe
[15ave Bias Point . Start value: ID
CLoad Bias Point (% Lingar v IW—
nd value:
" Logarithimic IDecade 'l
Increment: I‘I
£ Walue list I
. 22 | =mE@w | =sm

- "PSpice
=
- PSpice
=

=

a% 3.43 AlEEold oA AF

Tool Bar,2] "Voltage/Level Marker, & A& 3lo] MarkergE %A
V1,3 "R1, AFe], TR2,9 "Cl,9 H&E o Markergs Wi %
Tool, ®}elA TRun PSpice, HES &8 3lo] Al EHo)AS 3
DCHY 1& oVolA 10V7HA] 1VH F7HA1 2 49

R} C ol H&EH HeFe 0VollA 5V7EA] F7t

ow
o W(R1:1) = Wi{Rl:Z)

ZV 4V lov

v vl

3.44 Al=dlolHd
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e HHME(Bode's Diagram) &ffAd

- 19 3459 3R ¢
s

g Fu4E 1Hzoll A 1kHz7h#]) W3
= Vol " HE%

Ao Hste] R dx= 24

J.;_lN

o

a% 3.46 EHME siMES fIE 3=

- PSpices o] &3 2o A @ AlEHAS ¢34 OrCAD Capture 23
= New Project,; & 2 dsle] L2 HAEWS "Bode, = AA

- "Place,/"Part, @S A3 AY "Tool Palette,©] "Place Part, ™
= 'Ry, "C, ¥ "Ground, & 3|=x=wol 43| v

- TPart, & &l "VAC,E 483t Part List,ol4 "VAC, & HEFY
= AL HH3 X8t "Esc, S B9 98

- MPlace,/"Wire, & 23344 "Tool Palette, 2] "Place Wire, HES &9
= Lot 2xE AA-s] AAsta "Esc,E w9 9=

- dEstel s AAgE de 298] FdE dspdAd aage ¥wAE o E
= TR1,2 "200,, "R2,& "400,, "Cl,< "10u,
= TlVac,+ "100Vac,

=
=

I

|

S| / - (SCHEMATIC1 : PAGE1) i [
- T ]
S
R1
200
(]
Al
o et T o
=
|4] | Moz
% 1.46 2ME HHME M 2
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- "PSpice; W7 olA "New Simulation Profile, A &}&}o] A E-#o] A
= TSimulation Profile,"8 & "Bode,= ¥

= TAnalysis type;< "AC Sweep/Noise, S A H
= TAC Sweep Type,;< 19 3473 o] AA

Simulation Settings - Bode |
General Canfiguration Files | Options | Data Callection | Probe Windaw |
Analysis type: =40 Sreep Tpe
IAC Sweep/Moise Ll Start Frequency: |1
Options: " Logarithmic: End Frequency: |1 k
; IDecade 'I Total Points: 101
[1Parametric Sweep ; ;
1 Temperature {Sweep) [ Moise Analysis
[15ave Biag Point [ Enabled [ utput Y altage: I
[1Load Bias Point
|4 Source; I
Iteral: I
r— Output File Options
[ Include detailed bias paink information for nanlinear
controlled sources and semiconductors [OF)

=0l E R =Yy =

n2

g 1.47 AlEeEold oA AF

- "PSpice, "7+ 2] "Markers,/" Advanced,/"Phase of Voltage, & A&}

A |

= TPhase Marker,; & =% Ac°| %A
- TPSpice Tool, HtolA TRun PSpice, HES ZEdto] A EHAS 5

= TPlot,/"Add Plot to Window,< A 33slo] J=9= 7}
= "Trace,/"Add Trace,/ Trace Expression,/"DB(V(R1:2)),<

40 =
Magnitude —_— .
z0 =
a
o DB(V{RL:Z)
od
WS@
-E0d D‘_‘-‘——________
D—\—\_\_\_\_
SEL>> o o o—
-lo00d T T T T
OH= 0. ZFHz 0. 4FH= 0. cEH= 0. 8FKHz 1.0EH=

o PIV(RL:Z))
Fregquency

Ozl 1.48 Al=eold Znt oty

274

[e)
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T

JB

B
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e Parametric s

- 329 AAgks WAt A] FEZEAo] oA WElsleAE AT EE §)4
= Parametric 314
- 1% 349914 G & 100pol A 700p7HA] S7FAI7IWAl sl 2o 54 wket

PARAMETERS: R, = 1k
Cvar = 1n MV
Vee

- Vier
Vs +15V

-||—||||—oVCC

15V

II|—I|I|—0VEE

a2l 3.49 Parametric siiAdE ¥

1k TlnF JT__Z p 4 iﬁz
T

-
lob
h

- PSpiceE o]&3 329 A L AlEYo)HAE A OrCAD Capture 2 8Y
= "New Project,; & H3dste] Z2ZAEYS MParametric, &2 A4

~ "Place,/ Part, H# S A&sAY Mool Palette, 2] "Place Part, HE &9
= TAdd Library, HES Z¥3}9 Topamp.olb, & F7}
= TPart List,ol Al TLF411,& AEste] szl ulx]

- "Place Party 9%=5-¢] "Part List,olA "Ry "C, & ddelste] 43| wjX]
= TPart List oA "VPULSE, ¢} "VDC,& A8 3to] ujj %
= [Tool Palette,/"Place Ground,2] "0/SOURCE,E “d#sle] ujj %]

- TTool Palette;ol A TPlace Off-Page Connector,/"OFFPAGELEFT-L,& A H)
= OP-Amp2] ulolojx &3} Off-Page DCZI ol vl A
= TTool Palette,; 2] "Place Wire, & 2 &sto] Ahxte} x5 A4

- ddstele &S He 295t F9E disdAed a2Ags BvA Y
= TR1,/"R2,/"R3,/"R4,/"R5,% "lk,, "Cl,<2 Tln,
= TOff-Page Connector;2] "Value,= "Vccy, "Vee,
= V2,&= "+15V,, "V3,= -15V,

- H2adde 7 g E gE FEete] "Value, 35 %
= V1,2 "0, "V2,& "1,, "TD,+ f0.1u,, "TF,&
= TR, "0.0luy, "PW,& "1,, "PER,< "1,
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.01UJ

S e
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- g2 e 2AgE W e A 1C2,9 #e {Cvarh 2 JE

=

O 2

rAdd Library,/Tspecial.olb, S F7}3te] TPARAM,S Hj X

A

'PARAMETER:, & HE&3¢% s "Property Editor,7} %A
"New Column, H=2 23238t TAdd New Column, ¥4

rAdd New Column;®] "Name,< "Cvar,, "Value;= "ln, €9

"Property Editor,/"Cvar,2] W49 S AEstal "Display, & ¢
"Display Properties, ™ 34Akoll 4] FName and Value, & A€

3|2 =Wl TPARAMETER:, ¢ % "Cvar = In,°] 44

18 3518 9 H Parametric A1 o] AAEHES T A

[N Property Editor o [w] 4]
MNew Column... | Apply | Dizplay...| Delete Property I Filter by: |< Current properties >

Designator Graphic (o

1

HEMATICA : PAGE1 PARAM Mormal

Display Properties x|
IEvar v Y Mame: Coar _.Eﬂ:It?

e /\ el |1n Change... | Use Defaultl

Dizplay Format

Enter a nage and click dpply or OK to Add a col X — Color
propetty edior and optiohally the currefit filker [bul " Do Mot Display
properties: ~ alue Only
Mo properties Will be added to selec)ed objects i * Name and Value _ .
here or in the ndgly created cellz il the property N T Fiotation

ame Only folie 1800
I Always show N ealurn/rav/in this filker " Both if Value Ruists Tl [l

Apply I

Cancel I & oK I Cancel Help

a7 3.50 "PARAMETER:,2 &&

% / - (SCHEMATIC] : PAGET) -0l x|

5 + 3 1

FARAMETERS:
Cwar=1n

R1
Ay
1k

o
i

FdEs
[N
::
c
S
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=3
,.
ER;

16ide

i
v L
U'Ill—l||||;—<<\bc T {CCZ\rar}
1
- =
0 ——|f——«<ee

-15%He

2% 3.51 2ME Parametric 34 3|2
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- TPSpice, "|+7olA "New Simulation Profile, A €l&lo] Al &g o] A4
= fSimulation Profile,™ < "Parametric, >.2 ¥
= TAnalysis type,< "Time Domain(Transient), & 41 ¢
= "Options,/"General Settings,/"Run to time,< "bus, = ¢ =
= TOptions,/"TParametric Sweep,< 13 3529 o] AA

PN
T

B

Simulation Settings - Parametric x|
General Canfiguration Files | Options | Data Callection | Probe Windaw |
Analysis type: ~ Sweep variable
|Time Domain (Transient » | | ¢ Vakage sauree Hame: [
q “
Options: (AT ST IModel bpe: I 'l
- % Global parameter
vl General Settings - — . I—
" Model parameter aaelnams:
[Monte Carlo/Worst Cas P
" Temperature Parameter name:
1 Termperature (sweep
[15ave Bias Point  Sweep type
[JLoad Bias Point [ - Start value: 100p
[1Save Check Points = | Erd v —
nd walue: p
" Logarithimic IDecade Yl
Increment: 25p
= Walue lisk I
22 T
= (e P —_
3.52 Parametric sHA2 flet AlEao|M HH
: : j=e) =] h=] o
- TPSpice Tool, B}l A TRun PSpice, HES F83dto] A E#HoAS 43
= A4te] ¢+m ¥ ™ fAvaliable Sections, t3}=#7F <]
9 = = =2 37
=  Fetu|E o] Wstel] wE AlEYeld AdE EA
r E o0 =Zgls = 5 r =0 =
= TAll, HES Y3l 2+ A & TOK, HES &¢
Availahle Sections
= Profile: "SCHEMATICT-Parametic” [ C:\Caden..  Step param Cwar = 325.0000E-12 27 0Deg ;I
= Profile: "SCHEMATICT-Parametic” [ C:\Caden..  Step param Cwar = 350.0000E-12 27 0Deg
= Profile; "SCHEMATICT-Parametic” [ C:A\Caden..  Step param Cwar = 375.0000E-12 27.0Deg
= Prafile: "SCHEMATICT-Parametric” [ C:A\Caden..  Step param Cwar = 400.0000E-12 270Deq
= Prafile: "SCHEMATICT-Parametic” [ C:A\Caden..  Step param Cwar = 425.0000E-12 270Deg
* Prafile: "SCHEMATICT-Parametic” [ C:A\Caden..  Step param Cwar = 450.0000E-12 27 0Deg
= Prafile: "SCHEMATICT-Parametic” [ C:\Caden..  Step param Cwar = 475.0000E-12 27.0Deg
= Prafile; "SCHEMATICT-Parametric” [ C:\Caden, Step param Cwar = 500.0000E-12 27.0Deg
= Profile: "SCHEMATICT-Parametic” [ C:\Caden..  Step param Cwar = 525.0000E-12 27.0Deg
= Profile; "SCHEMATICT-Parametric” [ C:\Caden..  Step param Cwar = 550.0000E-12 27.0Deg
= Profile; "SCHEMATICT-Parametic” [ C:\MCaden..  Step param Cwar = 575.0000E-12 27.0Deg
= Profile; "SCHEMATICT-Parametic” [ C:\Caden..  Step param Cwar = G00.0000E-12 27.0Deg
= Profile: "SCHEMATICT-Parametic” [ C:\Caden..  Step param Cvar = 625.0000E-12 27 0Deg
= Profile: "SCHEMATICT-Parametic” [ C:\Caden..  Step param Cwar = 650.0000E-12 27 0Deg
= Profile; "SCHEMATICT-Parametic” [ C:A\Caden..  Step param Cvar = 675.0000E-12 27.0Deg
= Prafile: "SCHEMATICT-Parametric” [ C:A\Caden..  Step param Cwar = 700.0000E12 27.0Deq i
&l None | [k | conce |
3.53 TAvaliable Sections, CHSMAMX}
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- "PSpice A/D; 9%59 fTrace, "ol TAdd Trace, H#HS 23
= TAdd Traces,/ " Trace Expression;] TI(C2),E <

Time

a2 3.54 Parametric siAol| = £3 nty

— Parametric 314 & 233 ¢ 54H7E 98] PSpicedl Al A Fsts AT
= Measurements

- "PSpice A/D; 91%%2] "Trace, "ol A fPerformance Analysis, & 23
= Y ¥ "Performance Analysis, 9%=%4 TOK, HE &g
= "Trace,/"Add Trace, & A 3&3sto] "Measurements,/"MAX(1),
= TSimulation Output Variables,/ I(C2),& A¥3slal TOK, HE
= 13 355+ TC2,9 ®Wsted W& TIC2),9 Hugts EA

- "Function,; < ©]&3t Parametric 314 23 & & ¢ B33 84 7%

[e=2

iy
R

Em

SEL»»
s
100p z00p 300p 400p s00p &00p 700p

o Max(I(CZ)}

10md 1—

Emd

Time
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