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INDIAN INSTITUTE OF SCIENCE
Department of Electrical Communication Engineering
E3-238 Lab Experiments

Lab 0: Introduction to Cadence!?
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1.Introduction

This labis a tutorial on Cadence Virtuoso, which is the simulation tool we will use for the rest of the
semester. The official program name is Virtuoso, but the common name among users is just Cadence. We
will use the name Cadence in this class.

2. Cadence Tutorial

2.1. Cadence Setup and Launch
»  Follow the steps as shared in Class’ Teams Group.
»  Make sure your system is connected to I1Sc network, either directly or via 11Sc VPN.

» Open Terminal & type ./icl and hit Enter.

'This document is a modified version of https://inst.eecs.berkeley.edu/~ee105/fal7/labs/Lab0.pdf
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2.2. Cadence overview

After opening Cadence, you'll see the main window:

] Virtuoso® 6.1.7-64b - Log: /home/ff/eel05/CDS.log
Ale Toos Options Help cadence
but was defined in libFile '/share/instsww/cadence/IC.86.17.783 /share/cdssetup/dfII/eds.lib' for Lib
cdsDefTechLib".
(peEditProp) no properties found for 'cadence_files' -
(peEditProp) viewing directory attributes. \Ei
| Il _|
nmouse L: M: R:
= i
Go to Tools->Library Manager, it should open the following window:
L Library Manager: WorkArea: /home/ff/eel05/cadence_files B
File Edt View DesignManager Help cadence
__ Show Categories __ Show Files
Library cell View
‘ cader\:e_ﬁlesi
ahdlLib View - | Lock | Size
analoglib
cadence_files
cdsDefTechLib
eel05_components
rfExamples
rflib
Messages
Log file is "/home/ff/ee105/cadence_files/libManager.log". |2 ]
Warning: The directory: /share/instsww/cadence/|C06.17.703/tools.Inx86/dfIl/etc/cdslib/artist/functional does not exist
but was defined in ibFile '/share/instsww/cadence/IC.06.17.703/tools.inx86/dfll/etc/cds DotLibs/artist/cds. lib' for Lib 'functional.
Warning: The directory: /share/instsww/cadence/IC.06.17.703/tools.Inx86/dfll/etc/cdsDefTechLib’ does not exist =
but was definedin ibFile '/share/instsww/cadence/IC.06.17.703/share/cdssetup/dfil/cds.lib’ for Lib 'cdsDefTechlLib'.
- I _—
Lib: cadence _files |Free: 1.18T Y

The hierarchy in Cadence is:

Library (left side) -> Cell (middle) -> View (right).

A library contains multiple cells, and each cell contains multiple views.
The libraries that we will use in this tutorial are:

analogLib - the basic analog components (resistors, capacitors, voltage and current sources, etc)

umc65ll - the actual components that we will use in the lab (transistors, diodes, opamps, ...). We
won't use them in this tutorial.

e |ab0 - your designs
The views that we will use for each cell are:

e schematic - the actual circuit, the components and interconnections
e spectre - the simulation setup

e symbol - the appearance of the cell in another schematic view
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Creating a new Library
To create a new library, go to the library manager and click File - New - Library. A new window
will pop up. Go into “mylibraries” folder & t\ype “lab0” in the name field and press OK.

New Library x

Library

MName Iar30| I |

Directory /5/work_cad_6Snm/mylibraries ' Q | ; K E] E]

B computer Name | Size [Type  [Da

labuser

-
L il

File type | Directories

Design Manager

_ Compression enabled

m Apply Cancel _Help

At this point, Cadence will prompt you for something called a Technology File. The technology file is
collection of information and libraries that define the layers and devices available for a given process

technology.

M Technology File for New Library e

Technology File for library "lab0"

You can: « Compile an ASCIl technology file
 Reference existing technology libraries
& aftach to an existing technology library

« Do not need process infarmation

Cancel | Help

For this class, we will not use any technology file. Therefore, go ahead and choose ‘Do not need
process information’.
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Creating a new schematic

To create a new schematic design:

Click on the lab0 library in the Library Manager.

File -> New -> Cell View

A new window pops up, but it may be at the background:

it Library Manager: Directory ...home/aa/ugrad/sameetr/eel40 ta - X
P Edit View Design Manager Help cadence

New Wi Library...
Open... Ctrl+0 Cell View..
Open (Read-Only)... Ctrl+R Category... [
Open With
Load Defaults...
Save Defaults...
Open Shell Window...  Ctrl+P
Exit Ctrl+x

qpdk030

MExamples

rLih

Messages

[k B [ 5 3 [EN

Or remove or comment out DEFINE analogLib
in fhome/aasugrad/sameetr/ee140_ta/gpdk/90nm/gpdk030_v4.5/cds lih.oazz | =

to suppress this warning message. -
& ~ vm

New Cell View 4

This is a general tip in Cadence - if you expect a window to open and it's not there, check the taskbar!

[ wewrile ]

File

Library cadence_files n
cell [ tutorial ]
View schematic

Type schematic n

Application
openwith  Schematics. |9

_ Always use this application for this type of file

Library pathfile
/home/ff/ee185/cadence_files/cds.lib

m Cancel Help
N e

We will give it a name "tutorial”, the type should be "schematic”. Note that you can make cells in any
available library by choosing proper one from “Library’ (if you have permissions to edit).
Click OK. The following window will open:

Next License

( 6) *WARNING* (icLic-201) Failed to check out license Virtuoso_Schematic_Editor_L ("951007) to run Schematics L because of status ccde -18.
3 Would you like to check out license Virtuoso_Schematic_Editor_XL ("95115") instead?

No . Always Newver | Help
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Click "Always" to avoid getting this message later. The schematic window will open:

Launch Fle Edit View Create Check Options Window Help

cadence

T £ i x O T,

0 @b /0y A Wy Ay Ty

Navigator
Schematic
tutorial

~ OBJECTS

Al

Instances

Nets

Pins

Nets and Pins
~ GROUPS

Celis

Types

+ [u]
 Property Editor 768 X

mouse L: schAddSele ctPt() M:
18) |

Lor BB A Q& 8% 11

2 A g

R

| cma:sei:0 |
|

This is the main window where we'll draw our circuit. Generally, we won't use the menus, but keyboard

shortcuts.

Adding components
To add an element, click "i". The following window will appear:

= Add Instance

Library ' Browse
cel n

View symbol '

Names

o al

¥ Add Wire Stubs at

terminals @ registered terminals enly

Array Rows 1 Columns 1
4> Rotate Ak Sideways <5 Upside Down
[ Hide JENENET Defauts Help

You can type the library, cell and view names, or click Browse:
Select "analogLib" library, "res" cell and "symbol™ view. Another window will open:
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J Library Browser - Add Instance = 0 X
__ Show Categories Library  analogLib ’ Browse m
Library Cell View cell res '
analoglb res symbol View symbol '
andiLb psin o View Ltosk Stz il | | Names
analoglb | pso aucdl 19k
cadence._files psoip aulvs 19k ¥ Add Wire Stubs at
cdsDefTechLb ptft spice 19 -
S f hspiceD o _ all terminals @ registered terminals only
ee105_components pces spectre 19k
rfExamples pvces2
g " T I T Array Rows 1 Columns 1
rflib pvecs3 symbol_xform 13k

42 Rotate Jb Sideways = Upside Down

Model name

Resistance 20K Ohms
Length

Width

Multiplier

Scale factor
Temp rise from ambient
Temperature coefficient 1

Temperature coefficient 2

i, | Resistance Form
[Lib: analogLb |Free: 26.22G
Generate naise? -]

Close Fikers. Diplay. Help
Capacitance

Alias for Lin. temp. co.
€ oo Defauits Help

Here you specify the parameters of the component. A resistor has a single parameter (resistance), change it
to 20kQ.

In Cadence you don't have to write the units (Ohms, volts, etc.). For the resistance, type 20k and hit

Tab. The Ohms will be automatically completed. The useful prefixes in Cadence are single letters:

p - pico, n - nano, u - micro, m - milli, k - kilo, M - mega, G — giga.

Click on the schematic window to place the resistor.
The useful components in the analogLib library are:

res Resistor

cap Capacitor

gnd Ground

vdc/idc DC voltage/current source

vsin/isin Sinusoidal voltage/current source
vpulse/ipulse Square-wave voltage/current source
iprobe Current meter
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Now add another resistor of 10kQ. Click "Rotate" to make it horizontal and place it on the schematic:

Names

 Add Wire Stubs at
allterminals @ registered terminals enly

Array Rows 1 Columns 1

/v 42 Rotate Ik Sideways 5 Upside Down

/ Model name

Resistance 10K ohns

Capait:

Alias for Lin. temp. co

€ e oot

Your schematic should look like this:
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Lanch Fle Edit View Create Check Options Window Help cadence

O @ X ¢

¢ B-T-2-F-QQAQAF B L L™ BE

o A R By

Ue e dldE

Navigator
Schematic
tutorial

~ OBJECTS
Al
Instances 2
Nets
Pins.
Nets and Pins

~ GROUPS
Cells
Types

+ o
Property Editor 7.8 X

mouse L: schAddSelectPt) R:

@ | cma:set:o Ji]
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Adding wires and labels
To connect the resistors Wlth a wire, click "w". Click on the first terminal to connect, and then on the

VIFtuoso® Schematic Editor L EdIting: cadence mies tutorial schematic *

Lawch F

Mew Create Check Optiens Help

U Al 0 @M% QT ¢ B-7~5-F-|QQ &% 1L 1L
Basc - ISR [ I Y (S - B

Navigator 78X

Schematic

[~ OBJECTS

Al

Instances 2
Nets

Pins

Nets and Pins

[~ GROUPS

Cells

Types

+ o

Property Editor 78X

mouse L M R:

1 | cma;sel: 0

To create a wire label, click "I" (lowercase L). Type out and click on the wire. Click Esc. Now
you have the following § ""‘“

cadence
SR=N"~ 4" c%quxUT/ 5 & Ab'T'P"D"d‘*&;«‘[@ E N T T -
~O- B G5 b8 GEe B
Navigator 7 8 x| N N N N
schematic ) ) ) ) )
tutorial

~ OBJECTS
Al
Instances 2
Nets
Pins
Nets and Pins
~ GROUPS
Cells
Types

+ o

Property Editor 78 x]

mause L: schaddSelectPt() W R
131 | Cmd: Sel: 0

Labels can be used to connect nodes. If you want to connect two nodes in your circuit, you can give
them the same label, without connecting them with a wire. It is usually useful for large circuits, to
reduce the number of wires. Labels are also useful for output expressions, as we will see later.

Other useful shortcuts

« Components - click on the desired component, then click:

o C-copy component

o m - move component (preserves the wire connections)

o Shift+M - move component (without the wire connections)

o (- edit component properties (same window as the add component window)
» f -fits the circuit to fit the screen
* mouse scroll - zoom in and out
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e 7z -selects area to zoom

< Shift+X - check and save. Check that all nodes are connected properly. If you have errors, you have
to fix them to simulate the circuit. You can run simulations if you have warnings. Pay attention to the
warnings, usually they indicate a problem in your circuit, like unconnected nodes.

2.3. DC simulation - Resistive divider

Add a DC voltage source and grounds to create the resistive divider circuit shown in Figure 1.

10kQ
Vout

3V 20kQ
-4

Figure 1: Resistor circuit to build

You should get the following schematic:

= Virtuoso® Schematic Editor L Editing: cadence_files tutorial schematic *

Launch Fle Edit View Create Check Options Window Help cadence
U @d|® 0 x0T ¢ -17-2-F-QAQAQH|™m 11 =8
- Basic BE & & T by A T & o B-

Navigator 78X

Schematic
tutorial

[ OBJECTS.

Al

Instances s

Nets

Pins

Nets and Pins.

I- GrouPs.

cells

Types

+ 0.

Property Editor zax N

mouse L: schAddSele ctPt) M R:
L) | Cmdt Sel:0

Click Shift+X to check and save your schematic.
To open the simulation window, click Launch -> ADE L. You will see the following window:

Next License

@y *WARMNINGH* (icLic-201) Failed to check out license Analog_Design_Environment_L ("95200") to run ADE L because of status code -18.
Would youlike to check out license Analog_Design_Environment_XL ("95210") instead?

_ MNo | Always /| Never , | Help

Click "Always" to avoid getting this message later.
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The ADE window will open:

The simulation

type to perform
(DC, AC, ..)
Variables that we Simulate
use in our design ——— " — e G
(we don't have e The simulation
them yet) 44— results to print/plot
—— - J— .
wrvn | 0 ¢ s e~ Change  to
"New Win"

The Analysis box - specifying the simulation type

In the Analysis box: right click -> Edit.

Here we select the different simulation types for our schematic.
The useful simulations in our class are:

dc - DC simulation. Only DC sources are used, and the results are DC voltages and DC currents.
This is in general a non-linear analysis (unless we only have linear components, like in our
case).

ac - AC simulation. This is a linear phasor analysis of the circuit. The simulation result is a
phasor (magnitude and phase) of the voltages and the currents in our circuit. We can use it to

calculate the transfer function from the input to the desired output. Here we define the frequency
range to perform the simulation.

tran - transient simulation. This is a non-linear time-domain simulation. The simulation results
are time-domain waveform of the voltages and the currents in our circuit.

In this part of the tutorial we will perform a DC simulation. Select dc, and check "Save DC operating
point™:
(=] Choosing Analyses -- ADE L (1) x

Andysis ot & dc

o ac  noise
sens  _ dematch ) acmatch
O stb O pz O sp O emdp

o pss Upac  Upsth pnoise
~ pxt “ PP apss o gpac

O gpnaise U gpxf  Uqpsp U hb

O hbac hbnoise _ hbsp

DCAnalysis
Save DC Operating Point ]

Hysteresis Sweep

Sweep Variable

_ Temperature
_ Design Variable

__ Component Parameter
_ Model Parameter

Enabled o . Options...

[ o« SRS Defaults || Apply | Help

Click OK.
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The Outputs box - specifying the simulation outputs
After performing the simulation, we should specify the results that we are interested in.

In the Outputs box: right click -> Edit.

In the Name section type: out_dc.
In the Expression section, type: VDC("/out"):

= Setting Outputs -- ADE L (1 X

Selected Output Tabie Of Outputs

Name/Signal/Expr | Value| Plot| Save Options |
Name (opt.) out_dc

Expression vDe( "fout")|

From Design |
Calculator Open | GetExpression | Close

Wil be & Plotted/Evaluated

Add | Delte | Change | Next | NewExpression

@D cnce sppy ) telp

Click OK.
We created an output expression named "out_dc" for the DC voltage at the node "out".

A very useful tool in Cadence for the output expressions syntax is the calculator. In the main ADE
window: Tools -> Calculator. At the bottom, you have a list of the various functions that can be
performed on the simulation results. If you are not sure about the command syntax, the Calculator is
a very useful place to start.

The syntax for the output expressions is:

VDC/IDC | DC voltage/current (dc analysis)
VF/IF AC voltage/current (ac analysis)
VT/IT Transient voltage/current (tran analysis)

For voltage outputs, the syntax is VDC (“/node_name"). For current output, the syntax is IDC
("/component_name/terminal name").

In our circuit to see the terminal name of the 20k resistor connected to "out", click on it (the red
square) and press q.

You will see the following window:

Edit Object Properties x

e onyeurrent [ (nsuncepin [

vy Q Q& oM 11 -
T T I WS -8
35 [7] sim Time

T

1nputoutput

signal

~ OBJECTS
Al

Add Delete Modify

EOD e (appy (Dstauts) (Bravows ) (st (ubilp
M:shHIObR tiveperty) BUp
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So, the component name is RO and the terminal name is PLUS. For the output DC current through this
node add the following output expression: IDC("/RO/PLUS"):

- Setting Outputs -- ADE L (1)

Selected Output Jebie Of ot

- | Value | Piot| Save Options
Name(opt)  i_Re_dc 8 out_oc ves
Expression 10C("/R8/PLUS" )| From Design |
Calculator Open | GetExpression | Close
Wil be  Plotted/Evaluated

€ i .
Add | Delete | Change | Next | NewExpression
NS Wt o S W
@D e sy Help

Another option is to click on idc in the Calculator, and then click on the resistor terminal.

To save your simulation setup: Session -> Save State. At the top change to "Cellview":

] Saving State -- ADE L (1) x

Save State Option _ Directory ®;Cellview:

Cellview Options

Litrary cadence_files -]
&t I -
State spectre_statel '

Description

Directory Options

~/.artist_states

statel

[ |

What ta Save

_SelectAll . Clear All
¥ Analyses ¥ Variables ¥ Outputs

¥ SubcktInst ¥ Operating Points ¥ Model Setup

¥ Simulation Files & EnvironmentOptions » Simulator Options

¥ Convergence Setup @ Waveform Setup ¥ Graphical Stimuli

¥ ConditionsSetup ¥ ResultsDisplaySetup o Device CheckingSe tup

# RelXpert Setup ™ Cpticns &2 Perfor Reduction

¥ MDL Contrd Setup @ Distributed Processing

L Lancel \_eply \_Help

Click OK. It will a view named "spectre_state1" in the "tutorial™ cell.

Click the "play" button to perform the simulation. You should see the simulated DC voltage and current
at the Value column. Add the screenshot of the ADE window with the simulated result to your lab
worksheet.
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2.4. AC and transient simulation - RC low-pass
We will build the RC low-pass circuit shown in Figure 2.

Vs

Figure 2: RC circuit to build

10kQ
Vout

10nF
1
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Note that the output node should have a different name than "out", otherwise it will be shorted to the
resistive divider output. The source should be "vsin":

=

Library  analogLib
Cell vsin

View symbol
Names

 Add Wire Stubs at

 all terminals @ registered terminals only

Array Rows

A2 Rotate

First frequency name
Second frequency name
Noise file name

Numter of neise/feq pairs
DCvoltage

AC magnitude

ACphase

XF magnitude

PAC magnitude

PAC phase

Delaytime

Offsetvoltage

Amplitude

Iniitial phase for Sinusoid

Frequency

Add Instance x

1 Columns 1

Ab Sdeways | | S Upside Down

v

Vtran V

freq_tran Hz

[ Hide JNeES Defaults Hel

AC magnitude is used for AC simulation, Amplitude and Frequency are used in transient simulation.

Here we used variables Vtran and freq_tran rather than fixed values.

For the capacitance value use a variable named C.
You should have the following schematic:
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In the ADE window, we can add the variables used in the schematic by right-click at the Design
Variables area, and selecting "Copy from Cellview":

B ADE L (2) - cadence_files tutorial schematic RENX
Launch Session Setup Analyses Variables Outputs Simulation Results Tods Help cadence
| e oy 1 £ .
gl @t dE
Analy 28X
Design Variables it kel z8x e
. Type. | Enable Arguments o
Name I Value M Fezs ¥ t &l
"
Find ko2
Edit X
Copy From Cellview
CopyTo Cellview L (%]
¢ il T
- I[ outputs O
= ‘,
[ NamelSignalibpr | Volue | Plot | Save Y
4 out_dc ¥ =
2 i RO_dc ¥ |
3 RO/PLUS _ & |yes
Ao K3 . Replace -]
ST 7 Tl Plot after Plotting mode: )
48) | Load State ... Status: Ready | T=27 C | Simulator: spectre | State: spectre state1

Set C=10nF, transient amplitude of 0.5V (1Vptp) and frequency of 1KHz:

[ £] ADE L (2) - cadence_files tutorial schematic i
Launch Session Setup Analyses Variables Outputs Simulation Results Tods Help cadence
b glis> &3 & EE
S Analyses DEX] o
Design Variables e
7 ‘ Arguments. Cans
Name Value
3 C @
5 freq tran rﬁ::
3 Viran %
¢ il T
Outputs 28X O
| NamesSignallEspr | Value | Plot | Save | SaveOptions [\
1 out_dc 2 &
2 i RO_dc % |
3 RO/PLUS _ & yes
a0 B3 . Replace -]
T T — Plotatter Plotting mode: i
i
48) | Delete Status:Ready | T=27 C | Simulator: spectre | State:spectre state1 [

AC simulation
Add an AC (ac in ADE) simulation. We will sweep the frequency in a logarithmic scale between 1Hz
and 1MHz:

[ ] Choosing Analyses -- ADE L (2) x
Andysis o tran L dc ® ac o noise
o xf _ sens U dematch L acmatch
O sth O pz Csp o envip
Ceps o pac Upsto O pnose

w pxf — psp w gpss w gpac
O gpnaise U gpxf U gpsp _ hb
 hbac  ( hbnaise _ hbsp
AC Analysis

Sweep Variable

‘& Freguency

 Design Variable

 Temperature

_ Component Parameter

'« Model Parameter

 None

Sweep Range

~ G .
BRI Start q siop 1M

 CenterSpan

Sweep Type
‘® Points Per Decade

sogrinmec [ (]
© Number of Steps.

Add Specific Points

Specialized Analyses.

Mone

Enabled Optiens..
L

@R cacel | oetauss | Appr Help

Anshaj Shrivastava | I1Sc, Bangalore



Page |15

To add the transfer function output:

[ ] Setting Outputs -- ADE L (2)

Tatde Of Qutputs

Name/Signal/Expr | Value Plot Save Options

]

Selected Output

Name fUF'.] vo_over_vi_RC_ac out_dc -
N - ; . RO dc 100u
Expressian (VF("fout_RC") / VF("/in_RC")) From Design -
PLUS no  yes
Calculator Open | GetEwpression | Close vo_over_vi AC_ac E3
Wil be ¥ Plotied/Evaluated

Add Delete Change Mext MNew Expression

@D o ey sep

A window with the plots will open:

Virtuoso (R) Visualization & Analysis XL

cadence

Fle Edit Vew Graph Axs Irace Marker Measurements Tools Window Browser Help
[w] b Ty O @ famiy 874 oG 3
o RSl " b x 4 QK R amy (YRS SR B

= [ suowndows, 1 [/ W . B 7 || cassic B= &

A E

K} cadence _files tutorial schematic K] cadence_files ttorial schematic %

10
freq (Hz)

The transfer function is a complex number. Cadence is always plotting the magnitude by default.
We will switch to bode-style (log-log) plot, by right-click on the y axis and selecting "Log Scale":

Virtuoso (R) Visualization & Analysis XL

xs Trace Marker Meas
w O 0 X
o~ 7 B[] subwndows; 1 Bim o i > o

B
s
£
X

)

1)

k) cadence files wtorial schematic E] cadence files wstorial schematic %

Fri Aug 5 15:19:5

e ———————
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We can add a marker by pressing "m" and double-clicking the marker to select the frequency or

the desired y value (or moving the marker with the mouse). For 1KHz:

virtuoso (R) Visualization & Analysis XL
Fle Edit Vew Graph Ads ITrace Marker Measurements Tools Window Browser Help cadence
= = - = —— — e
IF-B-2 | e mls W 0D %00 & QQ R ey B
& B ) swwindonst 1 K3 m W Data F 10532615 [ [ cassic BE &

Fri Aug 5 15:19:54 2016 1

-

1 10 10 16t 10t 10 1
freq (Hz)

To add a marker value to the output expressions we can use value() function. The value() function is
an x-axis marker. It returns the function value for a specific x-axis (frequency in this case) value.

- Setting Outputs -- ADE L (2) x
Selecisd Gitpie Tatle Of Outputs
Name/Signal/Expr | Value| Plot| SaveOptior
Name(opt)  vo_over_vi_RC_1KHz B out_dc Z
Expression value(abs(vo_over_viRC.ac) "frea” 1K)| | grompesgn 20 1000
5 RO/PLUS no yes
Calculator Open | _Getbwpression | Close 4 vo_over vi RC_ac wave |yes
Wil be ¥ Plotied/Evaluted i [ |
6

Add | Delete | Change | Next | NewExpression

@ Lancel Apply Help
So far, we plotted the magnitude of the transfer function. Add another output expression for
the phase of the transfer function, using the phase() function.

Parametric sweep
Now we will sweep the capacitance value and look at the simulation result for each value. In the AD

window Tools -> Parametric Analysis. Fill the following sections: Variable: C, From: 5n, To: 20n, Step

Mode: Linear Steps, Step Size: 5n:

Parametric Analysis - spectre(1): cadence _files tutorial schematic

Fle Analysis Help

Parametric Simulation Completed. /
ERFIRER i [ ~fpon e sueeps s nenees [ O |

Variable | Value | Sweep? | RamgeType | From | To | SiepMode | StepSize | Incusinlst | ExcusionLst |
n

4 10n v FromiTo 5 20n Linearsteps  Sn

To run the parametric sweep, click on the "play" button in the parametric sweep window. Attach the

following parametric sweep plots to your lab worksheet:

e The transfer function magnitude vs frequency (in log-log scale)

e  The transfer function magnitude value at 1KHz
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e The transfer function phase vs frequency

e  The transfer function phase value at 1KHz.

Transient simulation:

Add a transient (tran in ADE) simulation:

- Choosing Analyses -- ADE L (2) x
Andysis @ tran L de o ac _ noise
o o sens o dematch o acmatch
O sth oo o sp < envip
Ceps < pac st U pnose
w pxf ~ psp ~ gpss ~ gpac
o gpndise _ogpxf  Logpsp o hb

hbac () hbnise i hbsp

Transient Analysis

Stop Time am

Accuracy Defaults (errpreset)

 consenative] _ moderate _ liberal

__ Transient Noise

Dynamic Parameter  _

Enabled v Options...

[ ok IR Defauts | _Apply | _Help

The stop time is 3msec (3 time periods), and the accuracy is “conservative" (usually slow for large
circuits, but OK for small circuits like ours).
Add an output expression for the out_RC node, and attach the plot to your lab worksheet.

--- End of The Document ---
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