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New Project

Name

|Proekt

Create a New Project Using

“3

E " PC Board ‘Wizard

’% " Programmable Logic Wizard
¢ |

w " Schematic

Location

-E‘E I+ Analog or Mixed-Signal Circuit \Wizard

Tip for New Users

The Analog or Mized-Signal
Circuit Wizard is the
quickest way to get started
designing and simulating an
analog-digital schematic
design.

D:ATemp

€ HOBOIO NPOEKT

Ilocne ykazaHusi nyTHU U
Hakatusa OK
OTKPBIBAETCS OKOIIKO C
OTKPBITBIMH T10
YMOTYaHHIO
oubIMoTeKaMU

Analog Mixed-Mode Project Wizard @

Select the PSpice Part symbol
libraries that you wish to include

in your project.

Use these libraries

BeinmonHsieM npouenypy

MpeCTaBIeHHYIO Ha TPeAbIAYIIEeM
cnaize, BeiOpaeM «AHAJIOTOBast TH
CMelllaHHast CXeMa», YKa3bIBaeM My Th ,

HaxumaeMm OK (MMs 1 myTh TOJIBKO

JATUHCKWUMMU OyKBaMH )
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New Simulation @

Name:

|Proeky

Inherit From:

|none

Root Schematic:

SCHEMATICT
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[Tocne 3amanns nmeHu podUIst MOZETUPOBAHUS OTKPBIBAETCS
OKOLIKO HaCTPOMKU [IapaMeTPOB MOJe/IUMPOBAHUSI

Simulation Settings - Proekt %]

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

T Analysis type: . B

HII aHA/IN3a Time Domain [ ransient S Bun to time: |1000ns seconds (TSTOP) peMs pacdyeTa
oo Start saving data after: |U seconds
General Settings Transient options
[IMonte Carlo/worst Case Maximum step size: | seconds ]_]_[ ar p acyeTa
[(Parametric Sweep ) . i ) i .

OHHI/II/I AHAJI3a [JTemperature (Sweep) I™ Skip the initial transient bias point calculation (SKIPBP)
[]Save Bias Point
[Load Bias Point Output File Options... ]

( | oK | OTmeHa I Cnpaeka I

[loka HU4Yero He HacTpanBaeM U MpocTo HAXXUMaeM OK
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Part:

[VSIN

VPWL_ENH ~

VPWL_F_RE_N_TIMES
VPWL_FILE
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VPWL_RE_N_TIMES

Libraries:

VPwWL_F_RE_FOREVEF —

ANALOG
Design Cache

SOURCSTM
SPECIAL

- Graphic

' Normal
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Parts per Pka: 1
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VOFF =
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FREQ =

Cancel
Add Library...
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Part Search...

Help

il

|
Bl

|

selected

Symbol:

-l %
-
il

) Coepunenue

D

3azeMJIeHue

Place Ground @
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|0
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Libraries:
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DesiEn Cache

Cancel
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VOFF =0
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0 items selected

Scale=100%

Display Properties
Name: FREQ
Yalue: ’@

Display Format
" Do Not Display
" Walue Only
* Name and Value
" Name Only
I Both if Value Exists

o ]

Font
Arial 7 [default)

Change... I Use Defaultl

Color
ECET - |
Rotation
v 0 I 180°
190 270"
Cancel Help l

*¥=1.8

V3sMeHeHne HOMHHAIa Pe3UCTOpa U HACTPOUKHU
MCTOYHUKA MEHSIOTCS ITyTeM JBYKPAaTHOIO
Ha)XaTHsl IeBOM KJIAaBULIU MBILIU

Display Properties

Name: Value

Value:

Display Format
" Do Not Display
+ Yalue Only
" Name and Yalue
" Name Only
[ Both if Value Exists

o]

Font
Arial 7 [default)

Change... I Use Defaultl

Color
ECET - |
Ratation
v 0 " 180°
190° ("1 270°
Cancel Help
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Simulation Settings - Proekt @
W

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

Analysis type:
|Time Domain (Transient) _v_l

Dptions:

General Settings

[“IMonte Carlo/wforst Case
[(Parametric Sweep
[C1Temperature (Sweep)
[T]Save Bias Point

[‘JLoad Bias Paint

Run to time: |100m seconds (TSTOP)
Start saving data after: ID seconds

Transient options

Maximum step size: |0.1 m seconds

I™ Skip the initial transient bias point calculation [SKIPEP)

Output File Options...

oY omene [}y crpaea |
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MopgenupoBaHue U BbIBOJ, pe3y/abTaTa
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b =S| File Edit View Simulation Trace Plot Tools Window Help - | X
ERAl- - A= SCHEMATIC1-Proekt b
W
wieso o ||RQ&Q M E | %
FREQ = 50
&l
-
=l
=
= |=
4 |
Ready proekt-SCHE...
x|l Reading and checking circuit A~ |
Al Circuit read in and checked, no errors A

Calculating bias point for Transient Analy
Bias point calculated

Transient Analysis Time step = 72.00E-06 Time = .1 Enc

Transient Analysis finished

Simulation complete v < ?
< > | I\ Analysis A Watch A Devices /

For Help, press F1 Time= .1 100% [HEEEREEEER
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@ File Edit View Place Macro PSpice Accessories Options Window Help -
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Proekt - OrCAD PSpice A/D - [proe . Proekt. dat (active EE@
a X

K File Edit Yew Simulation Trace Plot Tools Window Help -
= ERAl- - A= SCHEMATIC1-Proekt b
VOFE=0 7
\ngggtjﬁsog RAAQAQ M E 7% B oF
CEJ
-
=l
=
0 A
o U(R1:1) U{R3:1)
| <]
proekt-SCHE...
x|l Reading and checking circuit a | x
Al Circuit read in and checked, no errors A
Calculating bias point for Transient Analy
Bias point calculated y :
Transient Analysis Time step = 72.00E-06 Time = .1 Enc
Transient Analysis finished
Simulation complete v < ?
< > | I\ Analysis A Watch A Devices /
For Help, press F1 Time= .1 100% [HEEEREEEER
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MogenupoBaHue U BbIBOJ, pe3y/abTaTa

".E— SCHEMATIC1-Proekt - OrCAD PSpice A/D - [proekt-SCHEMATIC1-Proekt.dat (active)]

E File Edit Yiew Simulation Trace Plot Tools Window Help

S miesHE [ SCHEMATIC1-Proskt >
RA@QQ MExE K% B oF

(T_@

&l

=

8s
o U{R1:1) & U(R3:1)

B8 proekt-SCHE..

x| = circuit file for profile: Proekt ~
Al Reading and checking circuit
Circuit read in and checked, no erors
Eﬂ?ﬂﬁﬂ:ig:izlggﬁ Ll L Time step = 7200E06  Time = .1 End= .1
Transient Analysis
Transient &nalysis finished
Simulation complete v l

-

- 1%

|

[\ Analysis A Watch }\ Devices/
For Help, press F1

Time= .1 100% HNNERNENEN 2%




& File Edit View Simulation JEEE:
A B L&
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Plot Tools Window

Add Trace...

Delete All Traces

D

Fourier
Performance Analysis. ..

Q='E_J Cursor
=
= Macros...
= Goal Functions...
Eval Goal Function...
14
Os
o U{(R1:1) U(R3:1)
5| proekt-SCHE...
Xl = circuit file for profile: Proekt A~ |
A Reading and checking circuit A
Circuit read in and checked, no errors
Calculating bias point for Transient Analy 3
Bias point calculated Time s
Transient Analysis
Transient Analysis finished b4 <
< > | |\,
Add trace[s] to the selected plot Time= .1

€ HOBOI'O NPOEKT
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Help
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e

| SCHEMATIC1-Proekt

>

Y(0)
Y(NOOO11)
Y(NDOOD17)
Y(NODD20)
Y(R1:1)
Y[R1:2)
VR2:1)
V(R2:2)
V[R3:1)
V(R3:2)
VW14
V1)
Y1[R1)
Y1[R2)
Y1[R3)

LAl Al
Y2(R1)
Y2(R2)

Full List

IV Voltages

vV Currents
I— .
IV Alias Names

-

23 variables listed

Functions or Macros

IAnang Operators and Functions L]

ABS()
ARCTAN()

ATAN()

AVG[)

AVGX] )

Cos()

D()

DE()

ENVMAX( , )

ENVMING , )

EXP()

G[)

IMG( )

LOG()

LOG10()

M( )

Max( ] M

Trace Expression:

[ ok | _Qancell _|-_|e|p|
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MogenupoBaHue BO BpeMeHHOM 06/1acTy (IepexoiHble Mpo1ecchl)
MogenupoBaHue B peXXrme IO MOCTOSTHHOMY TOKY
MogenvpoBaHUe B YaCTOTHOU 006/1aCTH

[lapameTpuueckoe MozeTMpOBaHUE

CraTucTuydeckoe MoeTMPOBaHHE

Simulation Settings - Proekt @ Simulation Settings - Proekt

General Analysis

Vi~ W N~

Include Files| Librariesl Stimulus | Dptions| Data Collection | Probe Window| General Analysis llnclude Filesl Libraries] Stimulus

Bnalysis type:
|Time Domain [Transient) LI

Analysis type:

Time Domain (Transient i I

Run to time: |1UDm seconds [TSTOP)
tart saving data after: |D seconds

Transient options

Maximum step size: 10,1 m seconds

I™ Skip the initial transient bias point calculation [SKIPEP)

Run to time:

Start saving data al

AC Sweep/Noise

: . Transient options
Bias Point

General Settings

["IMonte CarloMorst Case
[(Parametric Sweep

Maximum step siz

|~ Skip the initial

[1Temperature [Sweep)
[[1Save Bias Point [[1Save Bias Point
[‘JLoad Bias Point Output File Options... \ [‘JLoad Bias Point

| 0K I OTmMeHa HL Cnpaeka




PacyeTr no noCTOSSHHOMY TOKY.
CasaTre BAX momynpoBOoJHHUKOBBIX MPUOOPOB

Simulation Settings - Proekt

at
V2 General Analysis Ilnclude Files | Libraries | Stimulus | Options | Data Collection | Probe Window |

0vde <+>
Q2N 2222 1Vac =

0Ade TRAN = Analysis type: - Sweep variable

DC Sweep - (¢ Voltage source Name: 2
: " Curent source ,
= DOptions: tadel by I l

" Global parameter

MFnaly 5 doep " Model parameter Model name I
" Temperature Farameter name |

Simulation Settings - Proekt

. Sweep type I
General Analysis Ilnclude Files | Libraries | Stimulus | Options | Data Collection | Probe Window | S Start value: |0
Analysis type: - Sweep variable ont - , End value: |1 5

" Logarithmic |0 ecads
|DC Sweep | f* Voltage source Name: I Increment.  [0.1
) " Curent source R l—_'
Options: JusiZhy " Value list ]

" Global parameter

BAPrimary Sweep " Model parameter 0 10E |
M Secondary Sweep 1 S l—
[IMonte Carlo/worst Case Lemperature SRR

[T|Parametric Sweep .
[]Temperature (Sweep) Sweep type 1 | OK I OtmeHa PUMEHUTE Cnpaeka
["]Save Bias Point 0 e Start value: |D

[“]Load Bias Point L End yaue: |—D_1m—.
" Logarithmic I“ ecade I
Increment: ID. 01m

" Value list |

| 0K I OtmMeHa MpurMenuTE Cnpaeka
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PacyeTr no noCTOSSHHOMY TOKY.
Custue BAX momynmpoBOgHUKOBBIX MPHUOOPOB

1) SCHEMATIC1 -Proekt - OrCAD PSpice AD - [proekt-SCHEMATIC1 -Proekt. dat (active)]

a File Edit Yiew Simulation Trace Plot Tools Window Help - | 8 X
Ay =2ElUES | SCHEMATICT-Proekt 3

Q Q& Q| oS | 2% A of
=
=
=]

Q1 =

V2 w
0vde +
Q2N 2222 1Vac C—)
0Adc TRAN =
11
=0
¢ IC{(Q1)
E proekl-SCHE..I
xIl DC &nalysis finished A | xI
Al Simulation complete A ‘
v < >
< > l'\ Analysis A Watch A Devices /

For Help, press F1 Y y2= 15 100% ERNEREREEN m_
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PacyeT mo mocTOSTHHOMY TOKY.
i - CasaTue BAX momynpoBoJHUKOBBIX MPUOOPOB.
= oz Bz O TeMnepaTypHBIA aHaIHS.
” sy e N |
== B Fle Edit View Simulation Trace Plot Tools Window Help

o

gy B L& [ SCHEMATICT-vax >
RAQQA MExE B of

40mA
Simulation Settings - vax

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

Analysis type:
DC Sweep L] " Run the simulation at temperature: 2
* Repeat the simulation for each of the temperatures:
Options:
b [4027 100 €

[ Primary Sweep
V|Secondary Sweep Enter a list of temperatures, separated by spaces.
[“Monte CarloMorst Case For example, 0 27 125

[“1Parametric Sweep

™ Temperature [Sweep)
["1Save Bias Point
[]Load Bias Point

IC(Q1)

0K | OtmeHa MNpureHUTE | Cnpaeka ]

- va:-:-SCHEM...l

xIl DC &nalysis finished
M| DC Analysis <
DC Analvsis finished M

< > I I". Analysis A Watch )\ Devices /
For Help, press F1 Y V2= 15 100% HHNENENEEEN

[« x
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MogenrpoBaHue B YaCTOTHOUM 00/1acTH

YT |
0 fom 0V Simulation Settings - filter @
e General Analysis Ilnclude Files | Libraries | Stimulus | Options | Data Collection | Probe Window |
VAMPL=10’9 =omaCal § R1 .
FREQ = 50 - 100 Analysis type: AC Sweep Type
= AC Sweep/Noise v ¢ Linea Start Frequency: |{0.001
- Options: {* Logarithmic End Frequency: |1UDMEG
= .
¥4 General Settings |Decade 'l Points/Decade: |———
[ IMonte Carlo/worst Case omkscacace: 100
[TParametric Sweep
[1Temperature [Sweep) MNoise Analysis
IloroTHUTe/TbHbIE [1Save Biss Fort I Enabled
- ["]Load Bias Point
HaCTpOI/IKI/I NCTOYHHKA

LL
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@ File Edit View Place Macro Accessories Options Window

o[wlu] & sle] ol FEw o
t! D’ 4 |%| o | | I W l I I Ly ] | 0K I Otmena I SHUT Cnpaeka
Il New... I Apply ] Display...l Delete Property] Filter by: |< All > L] Help I

7S
ACI\ Color | DC |Designator|DF|FREO| Graphic | D |ImplememzA
1 A Z 1 ] pefautt 0 50  WSINNormal

|« ]» [\Parts £ Schematic Nets APins £ Title Blocks AGId « | [

Ready
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MogenrpoBaHue B YaCTOTHOUM 00/1acTH

1= SCHEMATIC1 filter - OrCAD PSpice A/D - [filter-SCHEMATIC1 -filter. dat (active)]

#3| File Edit View Simulation Trace Plot Tools Window Help =5 X
gy 2 US | SCHEMATIC filer >
RAWQ M E % B F
L1 "':I
A TR RN R
N 10m N =
Al
VOFF =10
VAMPL=10r\> - C1 § R1
FREQ =50 50U 100
0\
=
1.6mHz g 1.06MHz
P{U(L1:2))
filter-SCHEM...
xI| AC Analysis finished Al | xl
Al Simulation complete A
v < >
< > [ % I\ Analysis A Watch A Devices /
fFor Help, press Fi Freq= 100.0E+06 100% HENNNNNNEN QOE

AYX 1 PYX Punbrpa
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m 10m m

V1
VOFF =0
VAMPL=10r9 =nn G
FREQ =50 -

W
=0

Place Part

Part:
|PARAM

IPRINT
LIB
NODESET1
NODESET2
| PARAM
PRINT1 =
PRINTDGTLCHG
VECTOR1
VECTOR16

~

Libraries:

ANALOG
BIPOLAR
Design Cache
SOURCE
SOURCSTM

- Graphic

* Normal
~

Packaging
Parts per Pka: 1

]

PARAMETERS:

Cancel
Add Library...
Remove Library

Part Search...

o

Help

100

[lapameTpuueckoe MoJgeTMPOBaHUE

ojela] &) &[®[e] o[

L1
T anYarm o\
m 10m m
Vi1
VOFF =0
VAMPL=10@ = C1
FREQ = 50 500
0
PARAMETERS: -0

(3 2lald v A1l

New...

—3

+

IReady

Apply I Display...l Delete Property I Filter by: |< All > Lj
Color |Designatot| Graphic | D |lmplementation|lm| &
SCHEMATIC1 : PAGE1 : 1 S ;¥ PARAM Normal

|« [» ]\Parts £ Schematic Nets £Pins £ Title Blocks | «| |




¥ OrCAD Capture - [Property Editor]

(e 2| & [@(e] ol Fw
alo| v [ 21l [V L))

@ File Edit Yiew Place Macro Accessories Options Window Help

Add New Property @

Property Name:

New... Apply I Display...l Delete Propertyl Filter by: ]< All > _VJ

I'v'ariable

Color |Designator| Graphic | ID Ilmplementationllm| =

+ SCHEMATIC1 : PAGET : 1 Default

| oK I Cancel

PARAM Mormal

¥ OrCAD Capture - [Property Editor]
@ File Edit Yew Place Macro Accessories Options Window Help

|« [» ]\Parts £ Schematic Nets £Pins £ Title Blocks
IReady'

slely (2] #1al | [V 211l

I | New... | Apply Djisplay...l Delete Property | Filter by: |< All > L]
g 4

Variable Color IDesignator Graphic | D |Implement -~
1 SCHEMATIC1: PAGE1:1 1 Default PARAM MNormal

|« [» \Parts £ Schematic Nets APins £ Title Blocks ) «| |

'Ready 1 item selected
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[lapameTpuyeckoe Mogen1MpoOBaHUE

V1
VOFF = 0 @

VAMPL =10
FREQ =50

m
1F
MV

PARAMETERS:

Ilanee 11e/s1KaeM Ha HOMHUHaJjie
MHTEePeCYIOLIero d/ieMeHTa
(HampuMep KOH/IeHCaTopa) U B
$UTYypHBIX CKOOKAX MULIEM UMSI

IIepEeMEHHOMN KOTOPYIO MBI CO3/a/IN
BbIILIE

Display Properties @

Name: Value

Value: | {Variablef

Display Format
" Do Mot Display
+ Value Only
" Name and Value
" Name Only
I Both if Value Exists

<i 0K |> Cancel | Help |

Font
Arial 7 [default)

Change... l Use Default'

Color
EET— - |
Ratation

oI 7~ 180°

@0 { 1270

[lanee upem B HAaCTPOUKHU MAPAaMeTPOB MOAE/TUPOBAHUS Y HACTPAarUBaeM
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[lapameTpuueckoe MoJgeTMPOBaHUE

Simulation Settings - filter @

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

Analysis type: - Sweep variable
IAC Sweep/Noise _v_| " Yoltage source \ |
: " Current source ‘
Options: Model tioe I -_J
< Global parameter —> |

General Settings

" Model parameter

" Temperature Parameter name:

q Parametric Sweep

[ ]Save Bias Paint Sweep type
["]Load Bias Point el e Start value: 10u
o End value: 100u
" Logarithmic |0 ecade
Increment: 104
" Value ligt |

gy,
7 N
'@ OtmeHa I @) Cnpaeka

%! 3dIIyCKaeM CXEMY Ha pacyeT
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[lapameTpuyeckoe Mogen1MpoOBaHUE

Available Sections

BI/I,ILI/IM I/IH(l)OpMaI_LI/IIO o “ circuit file for profil: fiter ..le= 10.0000E-05 27.0 Deg

** circuit file for profile: filter  ...le= 20.0000E-06 27.0Deg

gt ** circuit file for profile: fiter  ..le= 30.0000E-06 27.0 Deg

Hp OAeHaHHOI/I pa6 oTe " ** circuit file for profile: filter  ..le = 40.0000E-08 27.0Deg

6 ~ * circuit :i:e ;or proFi:e: :i:ler ...:e = ggggggggg g;g g eg

** circuit file for profile: filter  ..le = B0. - .0Deg

BbI I/IpaeM I/IHTep e CYIOH-H/IH ** circuit file for profile: filter ...le= 70.0000E-06 27.0 Deg

** circuit file for profile: fiter  ...le= 80.0000E-06 27.0 Deg

AManasoH (B GOBLIMHCTBE o il ol fhes o = 00,0000 06 27,0 Do
c/Ty4aeB BeCh JHAla30H) U
CMOTPHUM pe3y/IbTaT

Cancel

File Edit View Simulation Trace Plot Tools Window Help -
Ay B EHE [ SCHEMATICT filter b
RAAWQ Mimse B 2% B oH

n]]

CEJ

&l

g2 [l

1.6Hz 186MHZz
U{L1:2)
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odennpoBaHuns

CraTtucrrdeckoe MogenrMpoBaHue MetogoM MonTte-Kapio
(muddepeHIaIbHBIN YCUTUTEITH)

VDD
i
RBIAS RC1 RC2
20k 10k 10k
c1
out1 (1 out2
e
V+ S V-
RS1 Q3 Q4 RS2
Q2N 2222 @2n2222 Y A
2
O L 1k
= "o
0
Q1 Q2 V2
Q2n2222 F a2n2222 ‘|||I‘ S
£ [N ol
12V
V3
» '||||‘ OVEE
4 £
b= 12v
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odennpoBaHuns

Craructudeckoe MogeupoBanue metogoM Monrte-Kapno
(muddepeHIIMATBHBINA YCUTATETH)

HacTtpoiiku pacyeTtos

BO BpEMEeHHOU 00/1acTu MeToga Monre-Kapno

| Simulation Settings - TRAN

simulation Settings - TRAN a2
(mt——— :
| General | Anabsis | Configuratin Files | Options | Data Collection | Probe Window | General | Analysis | Configuration Files | Options | Data Collection | Probe Window
Analysis type: i :
== st - - Bun to time: 3us seconds (TSTOP) Ar'falysm lype.. . (%) Monte Carlo [_] Enable PSpice &4 support for legacy
Time Domain (Transient) i Time Domain (Transient) v O Worst-case/Sensitivity  Dutput variable: | V(C1:2)
Onbons: Start saving data after. 0 seconds Dptidns Monte Carlo options
General Settings Transient options General Settings Number of runs: 20
Er;lonte CatIoSMorst Case Maximum step size: | 0.01u seconds Fa|Monte Carlo/worst Case Use distribution: Uriform  ~ | | Distributions... |
arametric Sweep . L . X . . [[]Parametric Sweep =
[ Temperature (Sweep) [] Skip the initial transient bias point calculation (SKIPEP) ] Temperatuse [Sweep) Random number seed: 3251 | [1..32767]
[[]Save Bias Point [[]Save Bias Point Save data from Al v uns
| |[[]Load Bias Paint Run in resume mode G : ? []Load Bias Paint
[]Save Check Paints B I\MJ []Save Check Paints Worst-case/Sensitivity options
I:] Restart Simulation DFieslart Simulation that b erar
[ MC Load/Save... | l More Settings... |
L
! 0K l | Ormena | | Mpumerms | Cnpaeka ( 0K ] L  Orvera J | Vlr'lpumenmb ) LWCrl"lpaBKa |
Prope dito =B QXK
\New Column... | | Apply || Display...| | Delete Property | Filter by: < Current properties > v Help |
Source Library Source Package | Source Part [ TOLERANCE ‘f\ Value | ~
(B 1 Example : PAGE1 : RC Fakisistiialg- (s Forisic o R ! R.Normal 20% : 10k =

31 v
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Buabl MmoaenupoBaHug

Cratuctuyeckoe MogenrpoBaHue metogomM MonTte-Kapiio
(muddepeHIIMATBHBINA YCUTATETH)

PesynbraThl pacyeToB
BO BpeMeHHOM 00/1acTH MeTona MonTte-Kapio

8.5us 1.68us 1.5us 2.8us 2.5us 3.06us 1.8us 1.5us 2.5us 3.8us
o U{0UT1,0UT2) U{U1:+) X A Y ... U{0UT1,0UT2)
Time Time

E:\Us| X=6.9e-007 ¥=0.951 Time= 3,000E-06 100% || ) - E:\Us| Time= 3.000E-06 100%
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Buabl MmoaenupoBaHug

Cratuctuyeckoe MogenrpoBaHue metogomM MonTte-Kapiio
(muddepeHIIMATBHBINA YCUTATETH)

PesynbraThl pacyeToB
BO BpeMeHHOM 00/1acTH MeTona MonTte-Kapio

Edit Yiew Simulation Trace Plot Tools Window Help % cadence =

8.5us 1.68us 1.5us 2.8us 2.5us 3.06us 1.8us 1.5us 2.5us 3.8us
o U{0UT1,0UT2) U{U1:+) X A Y ... U{0UT1,0UT2)
Time Time

E:\Us| X=6.9e-007 ¥=0.951 Time= 3,000E-06 100% || ) - E:\Us| Time= 3.000E-06 100%
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o0enupoBaHKUs

Cratuctuyeckoe MogenrpoBaHue metogomM MonTte-Kapiio
(muddepeHIIMATBHBINA YCUTATETH)

PesynbraTsl pacyeToB

B yacToTHOM 0O1acTH

Mmetona MoHTe-Kapio

50 —
)
-50 -59
1“"'“208 . n:ﬁguﬁurz 1.08KH2 1.06MH2 1.66Hz 16mHz 1.6Hz 1.0KHz 1. 8HHzZ 1.8GHz
s DBCUC -0UT2)) i G o v ad+ x Ay x ... DB(U(DUTT,0UT2))
R ki Frequency
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rSimulation SeEtings - TRAN

odennpoBaHuns

CrarucTuyueckoe Moie ITMpOBaHMe MeTOA0M. PacyeT Ha HauxXyAIIMi cayd4an

(muddepeHIIUATBHBINA YCUTUTETH)

HacTtpoiiku pacyeToB
BO BpeMeHHO! 06/1acTh

_;7 . . " . . .
¥§§p§[§[‘1 Analysis | Configuration Files | Options | Data Collection | Probe Window

Analysis type:

Time Domain [Transient] v

Options:

General Settings

Monte Carlo/worst Case
[[]Parametric Sweep
[[]Temperature (Sweep)
[[]Save Bias Point
[[JLoad Bias Paint
[[]5ave Check Paints
[[]Restart Simulation

(O Monte Carlo [_] Enable PSpice &4 support for legacy
(&) Worst-case/Sensitivity V(C1:2)
Monte Carlo options

Dutput variable:

e data fror

Worst-case/Sensitivity options
Yary devices that have  both DEV and LOT | tolerances
Limit devices to type(s):

[] Save data from each sensitivity run

N
| MLC Load/Save
| ML Loadsoave., |

More Settings...

)

[ oK ] {ﬁtrli'mena J [ ﬁpumeﬂvrrb J [ﬁl’jﬁpasxa J

B 4YaCTOTHOM 00/1acTH

Simulation SeEtings - TRAN

Analysis type:
AC Sweep/Noise v

Options:
General Settings

''''' konte Carlo/forst Case
[[]Parametric Sweep

[] Temperature (Sweep)
[[]Save Bias Point
[[]Load Bias Paint

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

(O Monte Carlo
(&) Worst-case/Sensitivity

Monte Carlo options

[} Enable PSpice &4 support for legacy
VIC1:2)

Dutput variable:

= data fror

Worst-case/Sensitivity options
Yary devices that have  both DEY and LOT | tolerances
Limit devices to type(s):

[[] Save data from each sensitivity run

1 L

More Settings...

)

( oK ) ‘Lrﬁé'rmena J L l:lpumenmbj [7761]3&51(& J
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o0enupoBaHKUs

ATUCTHUYECKOE MO e/INPOBaAHHNE METOAOM. FaC

(anddepeHIIUATBHBIN YCUTATETH)

Pe3ynbraThl pacyeToB

BO BpeMeHHOI 00/1aCcTH
1.8V

oo ' ' ' ' ' ' '
eebedecbedanlecbedactledecdacladaclaabadeclaabadaala,
(B ' v 25 ' ' o ' ' (pF ] '

-8.6v

-1 0U -

ER- AN ENEEER
s 8.5us 1.08us 1.5us 2.08us 2.5us 3.6us
o ¢ U{OUT1,0UT2) <« . U{U1:+)
Time

5686my

(511

-5868mu
-954my
1.7084us 2 .888us 2 .488us
o ¢ U(OUT1,0UT2) =+ = U{U1:+)

Time

3606V

B YyacTOTHOM obOmactu (AYX, TAUX)

2008V

166V

au
18mHz 1.8Hz 1.0KHz 1.6HMHz 1.08GHz
o + U{0UT1,0UT2)
Frequency
i \
0
-50
16mHz 1.6Hz 1.06KHz 1.6MHZ 1.06GHz
o - DB(U(OUT1,0UT2)) 36

Frequency



odel Editor

‘KoMnoHeHToB JC B PSpice

[71aBHOE OKHO NIPUIOXKEHU S

"2 ogpice Model Editor [ = Jfo ) .
‘ File JEdit WView Tools Window Help cadence

TER=A=N=NEW g -
PQ QA @bl X yluct S b
R

L= ——_ e
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‘KOMMoHeHToB OC B PSpice

[71aBHOE OKHO NIPUIOXKEHU S

"M o6 pice Model Editor

Fie JEdit View Tools Window Help cadence
L New (3 | ) I
B Qpen"' G& 1 D PSp 00 gIto = Ju 5
Close File Edit View( Model)Plot Tools Window Help C 5 d ence
B cave T ' —
Print § ¥ L

o
e
o
)
=
)
t

Page Setup...

| Export to Capture Part Library...
- Model Import Wizard [Capture]...

%] Encrypt Library

Recent File
|

| Exit

Create a new library

< 11

M|




s

Co3gaHune 1 pegaktupoBaHuUe Moe

New...

Model Name: my_model

(*) Use Device Characteristic Curves
(O Use Templates

From Model: Diode v

Bipolar Transistor
Magnetic Core

Ins Gate Bipolar Tran
Junction FET
Operational Amplifier
MOSFET

Yoltage Requlator
Yoltage Comparator
Yoltage Reference

Darlington Transistor

omMnoHeHToB JC B PSpice

odel Editor

Model Name: my_model

() Use Device Characteristic Curves
(3) Use Templates

From Model: Diode v

Bipolar Transistor
Magnetic Core

Ins Gate Bipolar Tran
Junction FET

Operational Amplifier
MOSFET(Power MOSFET)
Voltage Regulator

39



CosaaHve n pegakTupoBaHue Moaenem

_——KomMnoHeHToB AC B PSpice Model Editor

L d&ES0 B KO QLA A @ X i (s 1|
Model Name Type Modified DatejTime S
my_model* Diode 11/26/10 at 10:36 Forward Current
To include this spec in the model
extraction please enter two or more
data points in the followina table:
# Viwd wd »
1
2 |
3 |
4 |
5 |
6 |
]
8 v
= 8.6V
v o Ifud {(27°C)
< > Forward Uoltage
Forward Cur... Junction Caml Reverse Le... I Reverse Br... I Reverse Re...
Parameter Hame Value Minimum | Maximum Default | Active | Fixed I A
5 1e-014 1e-020 0.1 1e-014 ]
N 1 0.2 5 1 O]
RS 0.001 1e-006 100 0.001 [:]
IKF 0 0 1000 0 O]
XTI 3 -100 100 3 ] ]
EG 1.1 01 551 1.1 [:| [:]
CJO 1e-012 1e-020 0.001 1e-012 |:| |:|
M 0.3333 01 10 0.3333 D D
YJ 075 0.3905 10 075 1 ! v
Ready MNUM
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CosaaHve n pegakTupoBaHue Moaenem

~ —KOMMNOHEHTOB SCWSWWMﬁIe/IEditor

File Edit View Model Plot Tools Window Help cadence - & x
s [ . AN | B 3 - /o - i -2t — T [
U deS 0 B Y O b L R gl =12 oA
Model Mame Type Modified DatejTime e e
my_model* Diode 11/26/10 at 10:36 Y

Trr: 0]

Ifwd: | 0.01

Irey: 0.0

=18 | 100

-5ns Bs
o Ifwd
Forward Cur...] Junction Ca...l Reverse Le...] Reverse Br... Reverse Re...
Parameter Hame Value Minimum | Maximum Default I Active | Fixed | »
IS 1e-014 1e-020 01 1e-014 [:] |:]
N 1 02 5 1 O ]
RS 0.001 1e-006 100 0.001 D |:]
IKF 0 0 1000 ol O ]
XTi 3 -100 100 s O ]
EG 1.1 01 5.51 1.1 O ]
CJO 1e-012 1e-020 0.001 1e-012 [:] |:]
M 0.3333 01 10 03333 [:] |:]
Wl 075 0.3905 10 075 (! M v
Ready MNUM
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CosaaHve n pegakTupoBaHue Moaenem

~ —KOMMNOHEHTOB SCWSWWMﬁIe/IEditor

L0 TE B B 3 ST ¥ =5 | = |10 [ R
:1_1) Elz,‘[k i] dﬁ&r’ &'(EKB{“\ ﬂ ,KVE ’ﬁ@_/\,?@,
Model Name Type Modified Date/Time
my_model* Diode 11/26/10 at 10:36 Reverse Breakdown
Vz 0]
Iz | 0
Zz | 0
8.25A 8.56A
Ur {(27°C)
Reverse Current
Forward Cut...] Junction Ca...l Reverse Le... Reverse Bre... Reverse Re...
Parameter Hame Value Minimum | Maximum Default | Active | Fixed | »
1S 1e-014 1e-020 01 1e-014 [:] [:]
N 1 0.2 5 1 ] O
RS 0.001 1e-006 100 0.001 [:] E]
IKF 0 0 1000 0 ] 0
XTI 3 -100 100 3 ] 0
EG 1.1 01 551 1.1 E] D
CJO 1e-012 1e-020 0.001 1e-012 [:] D
M 03333 01 10 0.3333 D \:]
vJ 0.75 0.3905 10 075 M M v
Ready MNUM
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Co3gaHune n pegaktupoBaHuUe Moae
omnoHeHToB JC B PSpice_Model Editor

BFz]

File Edit Yiew Model Plot @ Tools Window Help Part Creation Setup
e - . = v [idlways Create Part When Saving Modef
2 LY f @ = & I # Extract Parameters R @ o y ving
. Customize. .. [] Pick symbols manually
[ options... | 5 chematic Editor
Model Name Type -
my_model* Diode 11/26/10 at 10:36
(*) Capture
() Schematics
Save Part To

I () Path Same &s Model Library
(O User-Defined Part Library

]

Base Parts On

.75A

Parts In An Existing Part Library
CAOCADADCAD_16.2\ools\CapturehLi | | Browse... |

[
Misc Settings
Parameter Hame Value Minimum Maximum Default I Cu"ent lel‘af_',' Path’ C \OICAD\DIC&D_.I 52"«t00|S\PSpICB\.U SelLIt ~
IS 1e-014 1e-020 041 1e-014
N 1 02 5 1 Backup Directory: | C:AOCADMNOCAD_16.2\tools\pspice‘\Backup
RS 0.001 1e-006 100 0.001
IKF 0 0 1000 0 Synchronize Graph Splitter Windows
XTI 3 -100 100 3 )
EG 111 04 551 111 Automatically Update Graph
CJO 1e-012 1e-020 0.001 1e-012
M 0.3333 01 10 0.3333
W 075 0.3905 10 075 v
Set up symbaol creation options MUM
43




Co3gaHune n pegaktupoBaHuUe Moae
omMnoHeHToB OC B PSpice

odel Editor

»:my_model - PSpice Model Editor - [Reverse Breakdown]

F|le Edit View Model Plot Tools Window Help

cadence - & x

L L New [E]
I Open...
Close

Wl Save Date/Time

ms e IDat 10:44

Print...
__4 Print Preview

Page Setup...

Export to Capture Part Library. ..
Model Import Wizard [Capture]...

Q Encrypt Library
1 D:\my_model.lib
Exit

Q Q

QA @ Xv 2D

Reverse Breakdown

22 WorkRaid (D:)

Patouuii cton

Parameter Hame| Value Minimum | Maximum Default -
IS 1e-014 1e-020 04 1e-014 lr\ ‘
N 1 02 5 1 |
RS 0.001 1e-006 100 0.001 Mou A0KYMEHTbI
IKF 0 0 1000 0
XTI 3 -100 100 3
EG 111 01 551 1.11 ..
CJO 1e-012 1e-020 0.001 1e-012 =
I 0.3333 01 10 0.3333 Mo
W 075 0.3905 10 075 KOMMBIGTED
Save the active library with a new name -
Ll Hma parina:
Cetesoe Tun paiina:

, ! | Games

- ) Install
HeaaeHue | Media
AO0KYMEHTEI ) hannoXpaHunuwe

my_model.lib

Model Library Files (*.lib]

44
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D = a7 i3

®arn  Mpaska Bua WsbpanHoe Cepeuc  Cnpaeka

- & ( I = | 5|
@ Hasaa ~ (& ) q* 1 p Movck | Mankn | s~
fapec: &8 Doy v = lMepexoa
MNanik X MMa - Pasmep | Twr
B Pafiouni cton A | Games Ma
# [F| Mom aokymenTel _ 1 Install Ma
= M Mo KoMnbroTEp Ma
# o Avck 3,5 (A1) I'Ia“
# =¥ SystemRaid (C:) £ LD b
# [ WorkRaid (D:) @] my_model.lib 2KB MaH
® B Work (E2) | MY_MODEL.OLE 6KE Org
# oL DVD-RAM anckosoa (G:)
# i DVD-amckosoa (I:)
* ® Download-HDD Ha "Netto) v
< i > < I >

®arin [paska Buwa Koawpoeka Cnpaeka
STATUS: PSpice Schematics to Capture translator (16.2.8.p881)
STATUS:
STATUS: Translator started at Friday, November 26, 2618 10:45:58
STATUS: C:\OrCAD\OrCAD_16.2\tools\Capture\sch2cap -f "“D:\my_model.li
“D:\my_model.olb" -i C:\OrCAD\OrCAD_16.2\tools\PSpice\PSpice.ini -s
INFO: Using existing library ‘C:\OrCAD\OrCAD_16.2\tools\Capture\lL
\modeled.etc"'.
INFO: Created new library ‘D:\my_model.olb'.
STATUS: Translator stopped at Friday, November 26, 2618 108:45:580
STATUS: 8 Error messages, B Warning messages

Co3gaHune 1 pegaktupoBaHuUe Moe
oMrnoHeHToB OC B PSpice

b

i

odel Editor

®avin Mpaeka Bua Koawpoeka Cnpaska 100 %
* PSpice Model Editor - Uersion 16.2.0 ~

=$

*BeginSpec

*IF:

*JC:

*RL:

*RB: Uz=8 Iz=8 2z=0

*RR: Trr=0 Ifwd=10.000E-3 Irev=10.086E-3 R1=100

*EndSpec

*BeginTrace

*IF: 1,0,.4,1.2000,1,3,0,0,-1 (27)

=JC: 6,1,.1,10,1,3,0,08,-1 (27)

*RL: 0,0,1,100,1,3,0,0,-1 (27)

*RB: 0,1,100.00E-6,1,1,3,0,0,-1 (27)

*RR: 0,0,-5.0000E-9,20.000E-9,1,3,0,0,-1 (27)
*EndTrace

*BeginParam

*[$=10.080E-15 (10.000E-21,.1,0)

*N=1 (.2,5,0)

*RS=1.0006E-3 (1.0800E-6,100,0)

*xIKF=0 (0,1.00800E3,0)

*XTI=3 (-1008,100,0)

*EG=1.11088 (.1,5.5100,0)
*CJ0=1.0880E-12 (10.8008E-21,1.0800E-3,0)
xM=.3333 (.1,10,0)

*UJ=.75 (.3905,10,0)

*FC=.5 (1.0000E-3,10,0)
*ISR=100.80E-12 (10.808E-21,.1,8)
*NR=2 (.5,5,0)

*BU=100 (.1,1.0000E6,0)

*IBU=100.80E-6 (1.80080E-9,10,0)
*TT=5.0006E-9 (100.00E-18,1.08000E-3,0)
*EndParam

*DEVICE=my_model,D

* my_model D model

= created using Model Editor release 16.2.0 on 11/26/10 at 10:44
* The HModel Editor is a PSpice product.

-MODEL my_model D

+ RS=1.8000E-3

+ CJ0=1.08008E-12

+ M=.3333

+ UJ=.75

+ ISR=180.08E-12

+ BU=108

+ IBU=1080.088E-6

+ TT=5.8000E-9 45
¥
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Co3gaHune 1 pegaktupoBaHuUe Moe
odel Editor

omMnoHeHToB JC B PSpice

Model Name: my_rmodel
) o | Cancel |
() Use Device Characteristic Curves
| [ |
@UseTempb[es s ed2.lib ablon - PSpice Model Edito ation Para DS
File Edit View Model Plot Tools Window Help C 5 d ence - ° x
From Model: Diode iLedsO B o
L) Maodels List (¢ SioTaton
Bipolar Transistor Model Name Type Modified [ iulationarameters B
Magnetlc COIE my_shablon* Diode 11/26/10 Property lame|  Description | Value | Default I Unit [Distribulion Postol He. | Editable |
Ins Gate Bipolar Tran S Seturation current 10f 1 A O
Junction FET RS Ohmic resistance 0 O
0pel’ali0na| Ampliﬁe[ N Emission coefficient | 1 O
T T it ti 0
MOSFET(Power MOSFET) Tonelie__ o
CJO Junction capacitance | 0 | D
‘oltage Regulator Vi Junction potential o
M Grading coefficient 035 | 0.
EG Activation energy | 1.1 11 | O
XTI Isat temperature exp 3 | O
KF Flicker noise coef. 0 [l
AF Flicker noise exp. o | O
FC Depletion cap. coef. | 05 05 | [l
BY Rev breakdown volt 100 100 | D
1BY | at W-breakdown 001 .00 D T
=l
< 1] > Simulation [  Smoke
:,?;:

|Model Text (Read Only)

* created using Model Editor release 16.2.0 on 11/26/10 at 10:57
*DEVICE=my_shablon,D

.subckt my shablon AN CAT

+ parans:

+ AREL=1.0

D_my shablon AN CAT model22 {area}

.model modelzZ d

.ends ny_shablon

Ready

| NUM |

[ /




Co3gaHune 1 pegaktupoBaHuUe Moe
omMnoHeHToB JC B PSpice Model Editor

Model Name:  my_model

) o | Cancel |
S -
() Use Device Characteristic Curves
. Hep |
(%) Use Templates —_—
o ed b ablo PSpice Model Edito oke Para = W
From Model: Diode File Edit View Model Plot Tools Window Help cadence - & x
D O = - = :
. ; iLbdae L B ®oD o
Bipolar Transistor : ore
Magnetic Core Madels List % -
Ins Gate Bipolar Tran Model Mame Type Modified [ .
Junction FET my_shablon* Diode 11/26/10 Test Node Mapping Smoke Parameters
DDBI' ational Ampliﬁe, This.lj:1 itshri 2‘ ;;re‘; ;n:oﬁgg?‘i;?eping. These are Devic:zqh:l;;i;nft;rrsﬂrf:‘:‘:tg\ﬁ :I:sri\;:lition parameters
MOSFET(Power MOSFE
Yoltage Requlator
Hode Port Device Max Ops Description | Value Unit |
TERM_AN AN IF Max forward current [— A
NODE_AN AN VR Peak reverse voltage | | M|
NODE_CAT CAT PDM Max pwer dissipation | wi
TJ Max junctiontemp | | C_
RJC J-Cthermal resist | | G|
RCA C-Athermal resist | ChY |
v
< ! > Simulation Smoke
“4-;-1::! Text (Read ii,r:!'y_'.‘)r :,f‘_g:
* greated using Model Editor release 16.2.0 on 11/26/10 at 10:57
*DEVICE=my shablon,D
.subckt my_shablon AN CAT
+ params:
+ AREAL=1.0
D_my_shablon AN CAT modelZZ {area}
.model model2z d
.ends nmy_shablon
47
| UM | |

J|Ready




Co3gaHvie n pegaktupoBaHue Moae

omMnoHeHToB JC B PSpice

f I_B_JE bipolar.lib:Q2N834 - PSpice Model Editor - [Smoke Parameters]
File Edit VYiew Model Plot Tools Window Help

odel Editor

E | L bew
: Ii’:‘ Open.
Mo Qlose
M & save
: Save As This is ¢
Qi Youc
g; Print
Q: Print =
Q: Page Setup...
Q:
Qi Export to Capture Part Library...
g‘ Model Import Wizard [Capture]...
Q e{ Encrypt Library
Qi
Qi 1 bipolar.lib
g‘ 2 D:\my_model.lib
Q Exit
Q&
Q2ZN916 BIT
Q2ZN929 BIT
Q2ZN9294 BIT
Q2ZN930 BIT
QZN956 BIT
Q2ZN995 BIT
Q2ZN9954 BIT v
< I >

Model Text

.model QZNS34

4 4+ + +

Ise=110.1f Ikf=.3355 Xth=1
Cjc=2.83p Mjc=86.1%m Vic=."
Tr=1.111u T£=227.6p Itf=.3
National

88-09-07 bar

NPN (Is=44.14f Xti=3 H

Nanka:

HepaeHue
AOKYMEHTEI

-l

PaGouuii cTon

3

Mou gokymeHTe!

Ay

Mor
KOMMBIOTED

.
-

. Cerepoe |

cadence - 5 x
~
b iibrary v O 2 2 R~
) | discretetables @ aa_igbt.lib @ bijpd.lib
| distribution @ aa_misc.lib @ breakout.lib
{#]1_shot.lib &) adv_lin.lib @] buf.lib
@ 74ac.lib @ amp.lib @ buffer.lib
@ 74act.lib @ ana_swit.lib @ burr_brn.lib
&) 74als.lib &) analog.lib &) cd4000.lib 3
@ 74as.lib @ anl_misc.lib @ cel.lib
&) 74f lib &) anlg_dev.lib &) coilcraft.lib
&) 74h.lib &) apex.lib &) comlinr.lib
@ 74hc.lib @ apex_pwm.lib @ contrllr.lib
@ 74hct.lib @] asw.lib @ cores.lib
&) 741.lib " bipolar.lib &) daringtn.lib
&) 741s.lib &) bin.lib &) dc_prim.lib
&) 74s.lib &) bind.lib &) dei_lin_rec.lib
&) 7400.lib &) bip.lib &) di.lib
<! 1 > v
(2¢)
WmMA daiina; bipolar.lib v
Tun gaiinoe: Model Libraries (*lib) v Otmena |

pid=21
creation

case=TO52
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Co3naHve n pegaktmpoBaHue moae
omMnoHeHToB JC B PSpice Model Editor

LH_JE bibolar.lib:QZNZZZé - ﬁSiJice Model Editor - [Smoke Parameters]

I File Edit View Model Plot Tools Window Help cadence - & x
beEdsS B %X O K @
—— il P,
Mo;j_el MName Type Modified Test Node Mapping Smoke Parameters
Qzhzz19 BJT | Thisis the Nodes and Port Mapping. These are Device Maximum Operating condition parameters
Q2ZN2219A BIT You can enter ports of your choice required for Smoke Analysis
QzZM2220 BIT
Q2zN2221 BIT
QzN2221A BIT
Q2n2222 BIT Hode Port Device Max Ops Description Value I Unit I
Q2N2222(-55C BIT TERM_IC C 1B Max base current ‘ | A
Q2N2222}-S... BV TERM_IB B Ic Max collector currert | soom| A
ggﬁggggﬁs S o NODE_VC c VCB Max C-Bvotage | 80 v
Q2N2222)-1... BIT NODE_VB B VCE Max C-E voltage | 30 [ W
Q2N2222,f-l . BIT NODE_VE E VEB Max E-B voltage | 5 | W =
Q2N22221125C BT PDM Max pwr dissipation | 1.2 [ W
Q2nN2222{27C BIT TJ Max juncﬁqn temp | 200 [ C
Q2N2222{27... BIT RJC J-C thermail resist A 146 | Ciw
Q2Nz222f27... BT RCA C-Athermalresist | 292 Cw
ggﬁggggg; gﬂ SBSLP Second brkdown slope | |
Q2N2222I27m BIT SBINT Sec brkdwn intercept | | A
Q2N2222I27- 3 BIT SBTSLP SBrtemp derate slope | | %IC
Q2N2222{75C BIT SBMIN SBtemp derate at TJ | | %
Q2M2222(75... BIT
Q2N2222(TE... BIT |
Q2N2222A BIT v
< 2 | b
(Mo Text (3¢}
.rodel QzZN2222 NPN(Is=14.34f Xti=3 Eg=1.11 Vaf=74.03 B£f=255.9 Ne=1.307
+ Ise=14.34f Ikf=.2847 Xtb=1.5 Br=6.092 Nc=2 Isc=0 Ikr=0 Rec=1
+ Cje=7.306p Mjic=.3416 Vic=.75 Fc=.5 Cje=22.01p Mje=.377 Vie=.75
+ Tr=46.91n Tf=411.1p Itf=.6 Vcf=1.7 Xtf=3 Rb=10)
% National pid=19 case=TO18
» 88-09-07 bham creation
Ready | | NUM | |
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[IpoBepka paboTOCIIOCOOHOCTH CO3TAHHON MOZIETH

1. OTkpbIBaeM 6UOTHOTEKY = 8
*.0lb B OrCad (6u6auoTteka e A rro
CUMBOJIA)

2. [logxmroyaem 6MOGIUOTEKY VOFF = 0 @51 N

VAMPL =10

*.1ib (6ubnnoreka FREQ = 50 4
MaTeMaTHU4YeCKOU MOJIe/H) =
x my_model D4

3. CobOupaem cxemy u & ny_note

MOJleTUPYyeM.
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Co3gaHune 1 pegaktupoBaHuUe Moe
omMnoHeHToB JC B PSpice Model Editor

[TpoBepka paboToCIOCOOHOCTH CO3TAHHOU MOIeTH

¥/ orcap Capture - [/"‘A (SCHEMATIC1 : PAGE1)]
E File Edit View Tools Place Macro PSpice Accessories Options Window Help

cadence - & x

HER=N =N 0 V] QA] e gt @ o
§ SCHEMATICT-my_mod v =f (%] BB ABABO 7} @
@ ol | pacer* |

R1
| | Afy——
\‘ 1k
o1 03
A my_model A my_model
- |
VOFF =0 qS -
VAPL = 10 \‘
FREQ = 50
N
N Ne -
A 9 D4
my_model
A my_model

S

B
[

§
N
e
%
o
5

<Title>

Document Number ey
<Doc> r<Re Code>

| Date: Friday, November 26, 2010 Bheet 1 of 1 [
J |
ﬂ! RS IR U IR SRR RN SRR RNCACE IERCIRE: ERUIRS (IIRSUARS | INUARS RIS RNCHCE RIS IS (IS FACRAS [-RUAC | RIS RS IS RN < KR RATRCY IO IO Y NP : RRRRCD ™ KRURCE: | IR KRR 7 R« RNK" RUCRCE: - IO :IORUARE: FANURE: : RNCE: RACRY. | ICRRY | IOIRY  RECIP

PSpice netlist generation complete e

Creating PSpice Netlist

writing PSpice Flat Netlist D:\ternpimy_model-PSpiceFiles\SCHEMATIC 1N\SCHEMATIC1 .net

PSpice netlist generation complete

51
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| Ditems selected | Scale=100%  %=6.00 ¥=0.70 |




Co3gaHune 1 pegaktupoBaHuUe Moe
omMnoHeHToB JC B PSpice Model Editor

[TpoBepka paboToCIOCOOHOCTH CO3TAHHOU MOIeTH

1% OrCAD Capture - [/ - (SCHEMATIC1 : PAGE1)]

@ File Edit View Tools Place Macro PSpice Accessories Options Window Help Cadence - 8 X
BN = =] 0 &8 & ! U HAKtQ;
£ SCHEMATIC1-my_mod v o ) @ @
llllll L) :Place Part & x
S S 8o o
> I L | 3 T | = -
-~ ’L jaicL
Part List: Y
| 14
4 % | Jlo6aButh
i
H v B O6UOTNOTEKY
- - @4 I* Libraries:
* my_model A my_model _§ % T .
£ Design Cache
i B <Y | DiG_PRIM
A SOURCE
= abc
%;LfmCS \. v RS
J( M > Packaging
=i Parts per Pkg: 1
Ji"% U EAD Y FUREL SRS TR ey At | OB oo || I R | NCSURR v RO kR0 | SR e |
PSpiCB netlist generation Complete ~
Creating PSpice Netlist Type: Homogeneous
Writing PSpice Flat Netlist D:\tempimy_model-PSpiceFiles\SCHEMATIC 1I'"SCHEMATIC 1 .net
PSpiCE netlist generaticm complete
v NOIma LOnyer 52
< m S |_- ) Search for Part
Caarnh Far .o LAEE
| 0items selected | Scale=100% X=4.40 ¥=0.50 | ~




Co3gaHune 1 pegaktupoBaHuUe Moe
OMMOHEHTOB IC B PSpice Model Editor

&% OrCaD Capture - [/ - (SCHEMATICI PAGEI)]
E File Edit View Tools Place Macro PSpice Accessories Options Window Help csden(e =8| X

'SCHEMATIC1-my_mod v [ [, () @ ;Q wn 4 A @ '® ' @
e "Browse File —— i;ﬁ @
Y

B I Oanka: | 2 WorkRaid (D) vi O 2 > &

——

4 | Games
-
& . Install

HenasHue |1 Media
A0KYMEHTBI | temp

| DannoXpaHunuwe

i -i -]y _moDEL.OLB

Patouuii cton

D1 by N
my_medell | e /

e E.S
®

A 1 Mou gokymeHTel
YVOFF =0 \ o
WAMPL = 10

< Il
i i ,' ;
&A~ ‘ | Pka 1
:f""-]i-l-1-l-?-l'a.l-d-lnﬁnlus MOI‘fi =
PSpice netlist generation complete| | KOMIEIOTER | Mna paina: MY_MODEL.OLE S
Creating PSpice MNetlist - 5 = AT : — - fnogeneous
Writing PSpice Flat Netlist D:\tempy . Tun eatinos: Capture Library("olb) v . Omvena |
PSpice netlist generation complete C:;;w T o
< i s | - ) Search for Part
Qaarnh Farl .. LAEE
| 0 items selected | Scale=100%  ¥=4.40 ¥=0.50 | #
— ]
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@ File Edit View Tools Place Macro PSpice Accessories Options Window Help cadence - 8 X
L P de 0 v QA @ B oYt Q i
§ SCHEMATIC1-my_mod v (%] V) (7] @
- @ - "[g."%. % Place Part Lo X
ﬁz my_model, .. * PAGE1
‘ Part ﬂ @
: I ; 7' JL i my_model
|, :L + Part List: Y
R1 'é' i'*)
| - A ——
N 1k <
# N # . [ Y | s =
my_model my_model _%' % """
ANALOG
A % C{& Design Cache
DIG_PRIM
i k MY MODEL
e abc SOURCE
\\f’R\;;Lfm(S \. v T %
< Ul Packaging
= Parts per Pkg: 1
i D?
ﬂg-'I Vs el 1 o of (B IR RUSTRCH || IR i WCSURn (RIS + KOORCS | S B [ |
PSpice netlist generation complete ~ _N_
Creating PSpice Netlist Type: Homogeneous
Writing PSpice Flat Netlist D:stempymy_model-PSpiceFiles\SCHEMATIC N\SCHEMATIC1 .net
PSpice netlist generation complete my_model e
= (s Normal
< s |_- ) Search for Part
Caarnh Fard + o PR
| Ditems selected | Scale=100% X=0 ¥=0 |
=
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Co3gaHune 1 pegaktupoBaHuUe Moe
oMrnoHeHToB OC B PSpice

i OrCAD Capture - [/ - (SCHEMATICI : PAGE1)]
File Edit View Tools Place Macro PSpice Accessories Options Window Help

odel Editor

g X

cadence -

T R
§ SCHEMATIC1-my_mod v m G W)

L] QA8 @

®©@ O

BRRtQ@ i

o
5 | + | 3 1 B I ! —AJ‘ JL abe
JKMeM KHOIIKY HacTpOeK IMapaMeTpPoB MOJe/TMPOBaHUSI o
0 ‘\ " Simulation Settings - my_model
o1 * o2 General | Analysis | Configuration Files iDptions Data Collection | Probe Window
I my_mode' my_model etz Detalls hibaas At sttt b Lt o
B Ca;eggry : Filename: -
Stimulus (  Browse...
VOFF =0 é\” \. Libran : . -
Vaie 2 ; \ _Include Ponflgured Files X ’ ] ,‘,
\ ; ‘ -
- i e - @ ronmlib [ Add as Global
LR T
&dd to Profile |
; | Edt |
. ‘ 7Q;|ange B
€ MM ? |
e | Library Path
E T T R "CADCADADICAD_16.2\toolshPSpice\UserLib";"C:\ | Browse...
55
| oK l | Ormena || Npumerws | L Crpaska |




" Simulation Settings - my_model

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

' Stimulus

\ Include

Cateqory:

flibran

Details
Filename:

Configured Files

. nom.lib

L1

|
X2+l

f OTKpbITH

odel Editor

9

Heaaexue
AOKYMEHTEI

Library Path

“CAOCADADICAD_16.2\ools\PS picetUserLib";'C:

-

Patouuii cton

oK

]L OTtmena JL__I'

Mou gokyMeHTEl

o |
Ay
Mot
KOMNBOTED

L
e

v O & @

| Games

| Install

| Media

| Jkemp

| harnoXpaHunue

my_model. lib

Cetegoe

—

HmaA pabina: ! my_model.lib

Tun Painoe: { Library Files [*.lib)

vl | OTkpbms l)

v | | Omvera |

56



omMnoHeHToB JC B PSpice

" Simulation Settings -

odel Editor

my_model =)
General | Analysis | Configuration Files ‘Optionsil Data Collection | Probe Window
Details
??’FeiL?'i’ : Filename:
Stimulus D:\my_model lib Browse...
[ETTE—
Include Configured Files x|+l ¥
n.nom.lib ]
 Add to Design
7
Ad =~ Deafile
" Simulation Settings - my_model
General | Analysis | Configuration Files Lﬂptionsl ‘Data Collection | Probe Window
| Details
| € m > y
ulll =] l;g_teg"gry : Filename:
lerary Path 1 |us D:\my_model lib Browse...
e, . e, | rary
C:AOCADNOCAD_16. 2\ools\PS picetUserLib""C:\ E Include Configured Files 57 | ‘,‘l % |
\my_model b Add as Global
[ OK | Ormena Jan”-'ﬂe””Tb @ romic : AddtoDesign
[ AddtoProfie |
Edt |
| Change |
E3 I 2l
Library Path
"C:AOCADADCAD_16.2Mools\PSpicetUserLib";"C:\ Browse... :
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[TpoBepka paboToCIOCOOHOCTH CO3TAHHOU MOIeTH

[} OCAD Capture - [/ - (SCHEMATIC1 : PAGEL)]

File Edit Yiew Tools Place Macro PSpice Accessoties

o088
options Window Help cadence - & x
T - u = 0 v &{ v
QA ] @ WYt
§ SCHEMATIC1-my_mod v | [ W ) ® — - =
$ — = - ISCHEMATIC1-my_model - PSpice /D - [my_model.dat ve
rrr;,-'_rr..:wd»:—L |
3 | + | 3
R1
| A ——
1k
D1 D3
* my_maodel i my_model
W
WVOFF =0 (15 \a
WAWPL = 10
FREQ = 50
> Ne
D2
* my_model D4
$ my_model
3
i 28ms 408ms
= o U(R1:1) < U(D2:C,U1:-)
<
D:itet Time= .1 100% || J 45
5{ L o DO SOl R P ! RN iy S ol SRORDROR TREE N (| et BON I PR r momame 3
0 items selected Scale=100% X=4.30 Y¥=1.30
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PSpice Optimizer

Kpurtepuii onTumMusanuu — obecriedeHre 3aITaHHOTO
3HAUEHUS 1Ie/1eBOU QYHKIIUH ITPU BBITIOTHEHUH P
JIMHEMHBIX U HeJIMHEeMHBIX OTPAaHUYEHU.



L¥ OrCAD Capture - [/ - (Bpf : PAGE1)]
@ File Edit View Place Macro PSpice Accessories Options Window Help

olslal 8] =@l ol

- 8 X

ol » [ 2|alee| [V 7| 1[5
E n T

3 e
A%
End
In In e e T
R1 1w 15y == 15y —=— —-
[T
Rgain | SET= 308 N ' Optimizer Parameters
0
C1 c2 Name Initial Yalue Current Yalue P S
’ L it OPTIMIZER PARAMETERS: aEd 05 05 - Simulation \ith
1u 1u Name Initial Current -
gzzn aFe 0.5 0.5 o - e |nitial Value
2Gain 0.5 0.5 Tolerance Lower Limit Upper Limit e eri e
abuy 0.5 0.5 IU IU.U1 |-|
SET = afFc
Rfc
R0 Name Initial ¥ alue Current Value Add
aFc 0.5 0.5
- alGain 0.5 05 Chanae
L F S 3mg - B 05 05 _ Chenge |
& Rbw Delete I
M 10K
220k SET=abBw
ol 11
Cancel l
—>0uT T
hd
[« | 2
0 items selected Scale=100%  X=4.50 Y=0.00 4
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OrCAD Cap P Bp PA

- B)X]
=]

Accessories Options  Window Help X

@ File Edit View Place Macro
Mew Simulation Profile

SN ES Y B e =

QI@.I H‘ é" 2 lE?'ﬂl Edit Simulation Profile
== WP R

Yiew Simulation Results = T —

Yiew Output File Allx

Create Metlist -
o View Netlist #

lace Optimizer Parameters

I ile Edit Tune Options Help

ﬁ;k Run Optimizer
»
Rgain | SET N!arker?
10k Bias Points P =
c2
11 11
5 Ll L OPTIMIZER PARA
1u R 1u Name Initial
afFc 0.5
620 aGain 0.5
ELN 0.5
SET = aFc
Rfc
500

v aGain

R

|0.5 I

Simulations:

[« I »

Run PSpice Optimizer. 0 items selected Scale=100%  ¥=2.20 Y=0.10 4




Edit Specification

Name:

Al

Reference: “ Internal
Internal

Target: |1
Range: (0.1

v Enabled
" External Weight: |1
External
File:

X Column Name: |

Edit Specification

Name: ch

Reference: “ Internal

Internal

Target: |10
Range: (0.1

v Enabled
" External Weight: [1—
External
File:

X Column Name: |

[~ Constraint Y Column Name: I [~ Constraint Y Column Name: |

Type: Tolerance: | 1% Type: Tolerance: | 1%
Analysis Analysis
Simulation Profile or Circuit File “AC ©DC ¢ Tran Simulation Profile or Circuit File @ AC ©DC  Tran

|bpf—Bpf—AC.sim |bpf—Bpf—AC.sim

Probe File Containing Goal Functions:

Evaluate:

IBandwidth[vdh[out],3]

Probe File Containing Goal Functions:

Evaluate:

L=
-]

ICenterFreq[vdb[out].l]

Cancel Cancel

Name: |Kiain ¥ Enabled
Reference: & Internal " External Weight: |1
Internal External
Target: |10 File:

Range: |1

[~ Constraint

X Column Name: |

Y Column Name: |

Type: Tolerance: I 1%
Analysis
Simulation Profile or Circuit File “AC © DC  Tran

Ibpf-Bpf-AC.sim

Probe File Containing Goal Functions:

Evaluate:

|max[v[out]]
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Pe » >Ta-HapPaMEeTPOB IMPU OIITUMUI3ALIA
DOB TTPH OIITUMMUE

B OrCAD Optimizer - C:\...\SAMPLES\OPTIMIZE\BPF\BPF -Bpf.opt* [Derivs. Avail] Bl
Eile Edit

Options  Help

Tune

v Fe v BW
9.98953 1.00777

|8.3222 I 0.712187

Tune Options Help
Parameters...
Specifications...

v Gain
10.3499

|14.a1os | F

v BW
1.00777

|l.l.7'l 2187 |

Store Yalues
Reset Values
Round Mearest
Round Calculated

v aGain Update Schematic

0.476062

' 0.457928

' |l].5 I

Simulations:

Parameters

v aBW
0.702911

|0.5 |

v aGain

0.476062

|ll.5 I

v aFc

Optimization complete. diteration: 0.457928

|ll.5 |

Simulations:

|Schematic updated.
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