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Create Model

« Copy text model as *.lib file to
— C:\Cadence\SPB_16.x\tools\pspice\library

ﬂ Save As | 2@_|
@©v| |, « SPB_165 » tools » pspice » library » v| 4y | | Search library ol
Organize ~ New folder = 2]

“. Documents i Name Date modified Type =
& Music ) ) B E
. I discretetables 3/24/2012 11:31 A..  Filefo
= Pictures
) I distribution 5/24/2012 12:38 PM  File fo
& Videos E
E 1 shot 12/19/2001 451 A.. PSpice
) 1 shot.plb 12/10/1996 140 A..  PLB Fil¢
& Computer
1_shotslb 6/17/2000 6:30 AM  SLB Fil¢

& 0SDisk (C)

SR e & 3phase_d 12/3/1993 10:08 PM  OrCAD
ecycle.Bin
a PR B 3phase_y 12/3/1993 10:08 PM  OrCAD
| ppsDir
- E T4ac 12/19/2001 4:52 A...  PSpice
| Cadence
T T4acplb 2/28/1996 10:51 PM  PLB Fils
| _10.
- rtv' Tdacslb 6/17/2000 6:31 AM  SLB Fil¢
| crystalreportviey
EI Tdact 12/19/2001 452 A.. PSpice ™
| Dell - 4 I
| | b
File name: INA206.lib -
Save as type: IAII Files V]
~ Hide Folders Encoding: |ANSI VI l Save l l Cancel l
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Create Model

« Open Model Editor
— Start->All Programs->Cadence->Release 16.5->PSpice Accessories->Model Editor
‘ Madel Import Wizard : Specify Library |L|
 File->Model Import Wizard | r—' T o
#_ ; :,I‘:Eg)g(g?eSEiCH-‘IDD‘I]. Model Import Wizard automatically associates symbols for all the PSpice models it
« Browse to *.lib file e
i CIiCk Next, then FiniSh E __'-I_ Enter Input Madel Library :
' C\Cadence\SPB_16 5\tools\pspice\library\INA206 lio
m_ Enter Destination Symbeol Library :
CA\Cadence\SPB_16 5\tools\pspice\librarylINA206 olb Browse .
jack [ New> | [ cancel | [ Hep |
 Allow the program to create a symbol for the model
* Click OK
« Close Model Editor
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Create New Project

« Start->All Programs->Cadence->Release 16.5->OrCAD Capture

 File->New Project New Project (X ]
Ok
MName L—————————J
IMNAZDE Cancel
Create a Mew Froject Using Help
=
% @) Analog or Mixed A/D
Tip for Mew Users
E FC Board Wizard Create a new Analog or
hixved AJD project. The new
m project may be hlank ar
”b Programmakle Logic Wizard copied fram an existing
a template.
EE:J Schematic
Location
CAEVERYTHINGY MODELINGYINAZORPSPICE Browse...
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Create New Project

« Use a blank project

r
Create PS5pice Praoj
() Create based upon an existing project OK
|AnaIDgGNDSymeI.Dpj Browsea...
Cancel
(@) Create a blank project
Helg
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u - : Pa:;: arf @ g v x
lpraries TN
! i Fart List:
1 <
A Vak
« Type “p” to place part A
=
. . r Libraries:
« Click button shown to add library = | |
] ] & Sy
* Add the following (in .
capture\library\pspice) -
- ‘analog.OIb, [&] Browse File 1 # vx
H ook in: spice ~ @&~
— Use for basic components L ) ¢
I Name Date modified i
» Resistors <~z B 74| 8/17/2009 541PM =
_ Recent Places (@ 74is 8/17/2009 541 PM
o CapaCItO rs B 74s 8/17/2009 5:41 PM
! B 7400 8/17/2009 5:41 PM
i |ndUCtOI’S Desktop & abm 8/18/2009 9:23 PM
= 8 ad_reg 10/13/2009 12:32 PM
* |deal op amp == B adv_lin 8/17/2009 5:41 PM
. Libraries B ana_swit 8/17/2009 5:41 PM
e Switches A 8 analog 9/1/2009 12:09 PM
. . . e B analog_p 8/18/2009 9:23 PM
b Transm|SS|0n Ilne Computer B anl_misc 8/17/2009 541 PM -
« Transformer & '
Nﬁrk File name: analog v
hd ContrOIIed Sources Files oftype: ’Capture Library(".olb) VI [ Cancel ]
["]open as read-only
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Add Libraries

e Also add ‘source.olb’

If the analog portion of your circuit requires DC power,
then you need to include a DC source in your design. To
specify a DC source, use one of the following parts.

Table 12

Analog stimuli include both voltage and current sources.
The following table shows the part names for voltage
sources.

Table 13

If you want this kind of input... Use this part for voltage...

For this source type... Use this part...

VDC or VSRC
IDC or ISRC

voltage

current

» So, for DC and AC analysis use
VSRC and ISRC

» For transient, you can use VSRC
and ISRC but Cadence recommends
using VSTIM and ISTIM from
‘'sourcestm.olb’ library

Tl Information — Selective Disclosure

For DC analyses
DC bias VDC or VSRC
For AC analyses
AC magnitude and phase VAC or VSRC

For transient analyses

VEXP or VSTIM*
VPULSE or VSTIM*
VPWL or VSTIM*

VPWL_RE_FOREVER or
VPWL_F_RE_FOREVER**

exponential
periodic pulse
piecewise-linear

piecewise-linear that repeats
forever

piecewise-linear that repeats n
times

VPWL_N_TIMES or
VPWL_F_N_TIMES™

V5FIM or VSTIM*
VSIN or VETIM*

frequency-modulated sine wave

sine wave

* VSTIM and [STIM parts require the Stimulus Editor to define the input signal.
= VPWL_F_RE_FOREVER and VPWL_F_N_TIMES are file-based parts; the

stimulus specification is saved in a file and adheres to PSpice netlist syntax.
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Add Libraries

» We also need to add the library for the model we just created.

It was saved to C:\Cadence\SPB_16.5\tools\pspice\library
— As opposed to C:\Cadence\SPB_16.5\tools\capture\library\pspice for the other libraries

" ) | IN
Browse File H XS
Lookin: | library t‘ & T Er
R Name . Date modified
. | discretetables 5/24/2012 11:.31 AM
RecentPlaces | (istribution 5/24/2012 12:38 PM
! B INAZ06 6/1/2012 2:28 PM
Desktop
|
Lit;raries
Computer
e 1 1] »
MNetwork
Files of type: ’Capture Library(*.olb) VI ’ Cancel ]
[ | Open as read-only
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Build Circuit

 Now that we have all of the libraries we
can build the circuit.

* Note that for this example, the INA206

% Place Part

Fart: ﬁ @
IMAZOE

Fart List;

D D1 )
GAIN_STAGE_HYST 0

GAIN_STAGE_HYST 1 il
HYST GEN_0 E
HYST GEN T

M _BASIC_GEM_SAM_0

subcircuit is made of a plethora of MUK_D -
other subcircuits. Therefore we will Lbreries: >
iInstantiate the top-level subcircuit ANALOG
(INAZOG) DemEn Cache
S0URCE
SOURCSTHM
Fackaging
Fans per Pkog: 1
E% _;EE Twpe: Homogeneous
=
@) Marmal Canvert
mearch for Par
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Build Circuit

Use VDC for power supply and common-mode voltage
— To change name and value, simply double-click the text

Use ISRC for load current

For ground, press ‘g’ and use 0/CAPSYM

1 ) -
* Press ‘W’ to place a wire - -
‘R’ i ra—
« Use ‘R’ from Analog library n o
-0
GMND/CAPSYM -
Libraries:
MName:
0
se 0/CAPSYM symbol to place a de ground
MetGroup Port -
[T] Show UnMNarmed NetGroup
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Build Circuit

Rshunt
Ay
20m
.| Vem lload
20—
N DC =
= —., AC=
0 0 TRAN =
U1
1 8 R
C—5— CMP1_IN- REF_OUT [ e
7| OUT VIN- [
4| VS VIN+ 7
Vs = CMP1_IN+ CMP1_OUT |3
e L = GND CMP1 RESET B 3L
— - CMP2_IN+ CMP2_DELAY {70
- CMP2_IN- CMP2_OUT
=0 — INA206
-0
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Build Circuit

« PSpice may give errors because of

the unconnected pins. To fix: B e @ e | somman
Mew Column... isplay. . Delete Prope Filter by | < Current
— Select the symbol (single left-click) (tewColor.) (o] (Dopie) [Doleopety] v [suent

— 1 - I | FLOAT Is No Connect Name
nght click 1|5 SCHEMATIC1:PA  Error r Vs
. . 2| SCHEMATIC1:PA  Eror = ViR
— Edit Pmpert'es 3 | w SCHEMATIC1:PA  Emor = Vit
. 4| SCHEMATIC1:PA  Error r REE OUT
— Select “Pins” tab at the bottom 5| SCHEMATICi:PA Enor F OUT
. . 6| m SCHEMATIC1:PA ~ Eror r GND
— In FLOAT column right-click and select 7 s scemanci:pa e r GiiP3 6UT
. 8 | m SCHEMATIC1:PA~ Eror r~ CMP2 -
Edit 9 | SCHEMATICT:PA ~ Error r~ CMP2 I+
. y ) ‘ _ 10| = SCHEMATIC1:PA  rtognd r~ CMPZ DELAY
— Change to rt()gnd mean|ng reS|St0r to 11| m SCHEMATIC1:PA  rtognd r CMP1_RESET_B
, 12| SCHEMATICT:PA " Eror = GiB1 OUT
ground 13| = SCHEMATIC1:PA  rtognd r CMP1_ -
) ] 14| SCHEMATIC1:PA ~ Enmor = CMPT_ I+
— Do this for all unconnected pins
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Simulate-DC Sweep

* PSpice->New Simulation Profile

« Give it a name (e.g. dcsweep)

General | Analysis |Cc—nﬁgulaﬁc—n Fiiesl Opiic-nsl Data Collection | Probe Window|

Analysis type: Sweep wariable

[D-CSweep Vl (waltage source Mame: lload
(@) Current source

Options: . todel type: -
[ ) Global parameter

Primary Sweep ® Madel parameter Model name: :

[ ]Secondary Sweep . = ; :
(@) arameter name:

[ IMonte Carlo/Worst Case "/ Temperaiure

[ |Parametric Sweep

[[]Temperature (Sweep) Sweep type

[]save Bias Point @ Linear Startvalue: L

[ ]Load Bias Point - End valus: £
() Lagarithmic  |Decade  + S

Increrment: m
(walue list
‘ OK ] ’ Cancel ] ’ Apply ] ’ Help ]
Tl Information — Selective Disclosure 13
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Simulate-DC Sweep

« This is very important. We need to add the library file to the simulation
so it can find the subcircuits of the INA206 subcircuit

— Select Configuration Files tab

— Change Category to Library and Browse to INA206.lib file
« C:\Cadence\SPB_16.5\tools\pspice\library\

- Add to Des'gn Simulation Settings - dcsweep | Y |
— Apply General |Ana|ysis Configuration Files |Optj0ns | Data Collection | Probe Window|
] Details
Category: Filename:
- OK C\Cadence\SPB_16 5\tools\pspice\library|INA206 lib
1Dral
Include Configured Files ﬁlll il
C.\Ca.dence\SPB_‘IS.5\tools\psp|ce\l|brary\INAZDS.I|b Add as Global
@nomlib |
Add fo Design I
Add to Profile
|
|
4 1l N
Library Path |
"C:\Cadence\SPB_165\tools\PSpice\Library” |
|
0K ] I Cancel ] I Apply ] I Help ]
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Simulate-DC Sweep

* Add probes to schematic as needed 42 # 4 4
« Run PSpice @

®

Rshunt

20m
cm

A
:
~©z
RNl

DC=
e AC =
0 TRan
Ul
1 8 R
E— CMP1_IN- REF_OUT g o
3| OUT VIN- |19
Vs VING 77
Vs 8 cuP1_ine CMP1_OUT 7
c L 5 GND CMP1_RESET B |13
= 7| ChP2_IN+ CMP2_DELAY |50
: CMP2Z_IN- CMP2_OUT
=0 L INA206
-0

« Note: you can interactively add probes in schematic window and the
simulation window will update accordingly

15
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Simulate-Transient

Apply
e OK

Tl Information — Selective Disclosure

Fill in parameters accordingly

PSpice->New Simulation Profile

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

Give it a name (e.g. transient) Freese =

Analysis type:

’TimeDomain(Transient} VI

Options:

General Seftings

[|Monte Carlo/Worst Case
[ |Parametric Sweep

[ | Temperature (Sweep)
[|8ave Bias Point

[ |Load Bias Point

[ |save Check Points

[ |Restart Simulation

Run to time: m seconds (TSTOP)

Start sawving data after: 0 seconds
Transient options

Maximum step size:  Tn seconds

[] Skip the initial transient bias point calculation (SKIFER)

["1Runin resume mode Cutput File Optians...

0K ] ’ Cancel l ’ Apply l [ Help

16
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Simulate-Transient

* Need to edit lload for transient analysis
* Double-click TRAN and enter “sin(1 1 5k)”

 Run simulation

Rshunt

20m
Vem

-
:

JH

i 00

CMP1_IN- REF_OUT
ouT VIM-
VS VIN+
CMP1_IN+ CMP1_0oUuT
GND CMP1_RESET B
CMP2_IN+ CMP2_DELAY
CMP2_IN- CMP2_ouT

INA206

Ln

-

= =
b

g

1.200V

s 8.1ns 2ms 8.3ns 8.4ns 8.5ms 8.6ms 8.7ns 8.8ns 8.9ms  1.6ms
5 U(U1=CHP2_DUT) < I(I1load)

Time
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Simulate-Transient

« Or you could change ISRC to ISTIM (from
SOURCESTM library) and use Stimulus
Editor

* Right-click, select Edit PSpice Stimulus

» Give the implementation a name and
choose stimulus type

Marme: |examp|estimu|us

Analog
(" BEHP (exponential)

 PULSE

" PWL (piecewise linear)

(" SFFM (single-frequency Fi)
(@ SIN (sinusoidal)

Digital
¢ OK " Clock
(" Signal
C Bus  width [
Initial Walue: | J
k. | Cancel ‘
TI Information — Selective Disclosure 18
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Simulate-Transient

« Fill in attributes accordingly and click OK

Stimulus Editor - [transient.stl] =Bl 38
| cadence

MName: EBkHz

Offsetwalue |1—
Amplitude |1—
Frequency (Hz) IEH—

Time delay (sec) |0
Damping factar (1/sec) ID—
Fhase angle (degrees) ID—

Ik Cancel ‘

(166.624us, 1.969189159)

» Close Stimulus Editor (let it update @
SChemath) Implementation = examplestimulus

1
. . 0
« Run Simulation

TI Information — Selective Disclosure 19
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Backup Slides
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Stimulus Editor

What is the Stimulus Editor?

The Stimulus Editor is a graphical input waveform editor
that lets you define the shape of time-based signals used
to test your circuit's response during simulation. Using
the Stimulus Editor, you can define:

« analog stimuli with sine wave, pulse, piecewise linear,
exponential pulse, single-frequency FM shapes

The Stimulus Editor lets you draw analog piecewise linear
stimuli by clicking at the points along the timeline that

correspond to the input values that you want at Y A
transitions.

Tl Information — Selective Disclosure
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Add Simulation

Tl Information — Selective Disclosure

Setting up analyses

To set up one or more analyses

T

From the PSpice menu, choose New Simulation
Profile.

Enter the name of the profile and click OK.

Click the Analysis tab if it is not already the active tab
in the dialog box.

Simulation Settings - Hew

General Anabsis | Include Fies | Libraries | Stimulus | Options | Data Callection | Probe Window |
fanalysic lype:
m Bur to tirme: IIIIIEIns zecond: [TSTOP)

Dpions: Ernint values in the output file svery [ 07 seconds

— Trarsient options

General Setings

|Mante Caro/\w orst Caze Maximum stap size: seconds

| Paramatnic Sweep
| Tempesaturs [Sweap]
|Save Biaz Pont

| Load Bias Point Output File Optioes. . I

I Skip the inkial bansient biss pant caklation [SEIPBF)

0k | cened | il | Hep |

4 Enter the necessary parameter values and select the

appropriate check boxes to complete the analysis
specifications.

5 Setup any other analyses you want to perform for the

circuit by selecting any of the remaining analysis types
and options, then complete their setup dialog boxes.

22
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DC Sweep
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Smulabion Sethngs - Example

(& ]

General Analysis | Inchude Fies | Libraries | Stimuus | Options | Diaka Collection | Frobe Window |
Anaysis fype: — Swieep variable
TR ¢ owoxe  Mwe [T
. ™ Cumrent source o l—_l
Options: © Globalparametes
B Fiimany Sweap -~ " 1% ol mame
|Secondaty Swesp - Hodel par i li
|Marite Calo/Worst Case Tompeszhac Sidtalliisl il
Fatametiic Sweep
| Temnperature [Sweep] Swieep lype
Save Bias Point = Lear Shat vake: |-0125
|Load Bias Poirk
~ _ m End walue:  [0125
Inciement. (0005
 Yahue gt |
0k | cae | ppy | Hep |

In Capture, select New Simulation Profile or Edit
Simulation Settings from the PSpice menu. (If this is a
new simulation, enter the name of the profile and click

OK.)
The Simulation Settings dialog box appears.
Under Analysis type, select DC Sweep.

For the Primary Sweep option, enter the necessary
parameter values and select the appropriate check
boxes to complete the analysis specifications.
Click OK to save the simulation profile.

Select Run under the PSpice menu to start the
simulation.

Note Do not specify a DC sweep and a parametric analysis for the same

variable.

23
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AC Sweep
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Setting up an AC analysis

To set up the AC analysis

1

From the PSpice menu, choose New Simulation
Profile or Edit Simulation Settings. (If this is a new

simulation, enter the name of the profile and click
OK.)

The Simulation Settings dialog box appears.

Simulation Settingz - AL Sweep

General Anabysit | Includs Fies | Libraries | Stimuus | Options | Data Collection | Prabe Window |
Analysis fpe:

— AL Sween Typs

(EET— - BRFEEor0
Options: " Logsilhmie End Frequency: |1 00K
B Genesal Setting: IE ar = o ﬁ

|Mante Calofsfons) Case - Toal 1

|Parametric Sweep

Tempeialuie [Sweep] —Moige Analysis

™ Enshled o ot EgE

0k | camcel | fpoy | Hen |

Choose AC Sweep/Noise in the Analysis type list box.

Under Options, select General Settings if it is not
already enabled.

Set the number of sweep points as follows:

24
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Transient

Smulation Settngs

Tl Information — Selective Disclosure

1[;:|[|'.||"r|| ."'.I"I.| 1

25

TEXAS
INSTRUMENTS




