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Starting the Simulator

* [n an open schematic, start the simulator with
e Launch — ADE L (top left menU) ﬂ Virtuoso¢

~

. A \Virtuoso® Analog Design Environment (1) - Libfrst Low ADE L

File Edit View Create C

Can set design
variables

(parameters here)

ADE XL @ b
Launch Session Setup Analyses Varables Outputs Simulaton | ADE GXL =
I —'
=RIR SN = J
Design Variables ﬁf: 1 _— 3@&%]?
" Name | Vahe | G B E
List of analysis K*
tasks N
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>

-
°
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List of signals to

_ llmouse L:

be plotted

Plot afte

Notting made: Replace n

M:

F L

2(3)

| Status: Ready | T=27 C | Simulator: spectre !
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= Open the panel
* By pressing the == button or

SAC

* In Analyses — Choose Menu

A . A Choosing Analyses -- Virtuoso® An... (2, v, &) X
Analysis < & tran o de o ac « naise
. w xf « sens o dematch o stb
* Choose the analysis e P Sy W
you need (we will only B Lo
. vy . , « psp « gpss « gpac « gpndise
use 'tran’, 'dc', 'ac') Q=i @ p O ke
« hbncise o hbsp
Transient Analysis
» Provide the parameters StopTime 2 |
reqUIred by the anaIySIS Accuracy Defaults (errpreset)
¥ conservative __ maoderate __ liberal

__ Transient Naise

_ Dynamic Parameter

= Press ok

Enabled __ Optiens...

. Cancel | Defaults | Apply Help J
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» [n simulator window
» Select Outputs — To be Plotted— Select on Schematic

» Select the nets (they are highlighted with different colors) to
show voltages

m Se I eCt p I ns to S hOW cu rre nts B . A Virtuoto® Analog Design Environment L Editing: Libfirst Lo... v/ A x)

Launch File Edit \lew Create Check Optons Migrate Window ,cadence

* End with ESC (important!) mur*Qum%E3MX(DquWQ»WF»

&~ - QG [Wekepace: ADEL B= @ 1%~
iz 8 {8 I8 - L~ 39"

ihadn,

) \A) Virtuoso® Analog Design Environment (1) - Pef_Play_UMCO18 vorlesun... (v, ) X

n&@tﬁ@L
Launch Session Setup Analyses Variables Outputs Simulation Results »cadence .

] [ ) ] | Navigator 76_1
Wl 7 & e O di s B-

Design Variables fnalyses BES

— 7 |[C Type | Enable “Arguments 3 Q M

| Name | Value | [ 0 1u conservative

iC1o op L (&2 Name <
®

A 10K b gnd! I
- &

scz  Ci

Outputs 78 x| |

- MName/Signal/Expr [falu] Plot| Save| Save Options |
q vout v | al

2 vin v ke ally -
1 ey
Plot after simulation: Auto n Plotting mode: Replace ' J & i _—

limouse L: M: R
2(3) | Delete | Status: Ready | T=27 C | Simulator: spectre | State: spectre_statel !I

llmeuse L: schSingleSelectPt)  M: schHiMousePopUp() mtsOnSchematic("sevSession] *plot)
1(2) | | Cmd: Sel: 0 Status: Selecting outputs to be plotted... | T=27 C | Simulator: sp

» Signals are listed in the lower right panel of the sim. window
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Starting the Simulation

= Press @ or Simulation — Netlist and Run
u A Iog file ShOWS up m ./ A [tmp/ADE-Sim-fischer/LowPass/spectre/s... v, &) X

File Help cadence

= |f your run fails: —

= 752.4 ns (37.6 %), step = 10.73 ns
tran: time = 854.1 ns (42.7 %), step = 14.58 ns
. tran: time = 958.3 ns (47.9 %), step = 19.78 ns
° CheCk the Iog f||e tran: time = 1.055 us  (52.7 %), step = 5.961 ns
tran: time = 1.153 us (57.7 %), step = 8.16 ns
tran: time = 1.26 us (63 %), step = 11.35 ns
1 1 tran: time = 1.353 us {67.7 %), step = 15 ns
° (Re_open It Wlth tran: time = 1.46 us (73 %), step = 20 ns
tran: time = 1.555 us (77.8 %), step = 5.728 ns
1 H tran: time = 1.65 us {82.5 %), step = 7.825 ns
S|mUIat|On > Output Log) tran: time = 1.752 us (87.6 %), step = 10.72 ns
tran: time = 1.854 us (92.7 %), step = 14.56 ns
tran: time = 1.958 us (97.9 %), step = 19.74 ns
Number of accepted tran steps = 268
Initial condition solution time: CPU = 0 s, elapsed = 53
Intrinsic tran analysis time: CPU = 8.001 ms, elapsed

R Total time required for tran analysis " tran': CPI'; =12.0
= Some common reasons for failure: [f smome o - i 0w tapsea - 375055 - %

finalTime0P: writing operating point information to rawf

* Schematic has been changed, dezigaravels, it rerlict parsters o ravile
but not checked & saved (F8)

subckts: writing subcircuits to rawfile.

You can disable the automatic display of the log window
under Setup — Environment — Automatic output log

 Device parameters (resistor value..) | s ————————
are missing or wrong d |

» Design variables (see later) have not been set

« Circuit has severe errors (shorts..)
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* The waveform viewer shows all selected signals:

MY ) A Virtuoso (R) Visualization & Analysis XL v X
File Edit Miew Graph Axis Trace Marker Measurements Tools Window Browser Help Overlay / ce

: Separate T

(Il P Hj b 4 |[Layout: Auto nSubuvindmvs:gent Response B |Workspace: |« sic ﬂ »

ZRILLNE % 9

"l‘lj Q Q C'{ Q Q{ Data Point a4
Ll LibFirst LowPass schematic Zoom bar

Transient Response

Name

Show/Hide
signals

Change axis range or switch to
LOG by double clicking -> Scale

10

time (us)

llmenuse L:

3(6) I plat new graph subwindaow J
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* You can also add signals after the simulation using
Results — Direct Plot — ...

= |n this menu, you can select for instance AC Magnitude and
Phase

* As usual, you must then select the net and stop with ESC.

Environment (1) - CCS2013 LowPass schematic

wriables Outputs  Simulation Tools Calihre Help
2 @A > Plot Outputs >

] Direct Plot

Main .Fo[m Print g
IranSfent Slgnal Annotate 4
Transient Minus DC Vectar 4

Transient Sum Circuit Conditions ...

Transient Difference
AC Magnitude

Wiolations Display ...

Reliahility Data 4
AC dB10 Save ...
AC dB2o Select ...
AC Phase Delete ...

AC Magnitude & Phase
A1 [Rain & Phacee
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* You can set parameters to symbolic values (‘CF’, ‘FREQ’)
* These ‘design variables’ do not need to be ‘declared’

"\ \& Virtuoso® Analog Design Environment (1) - Pefi_Play_UMCO018 vorlesung_rc sch... (v, (») \X)‘

u You mUSt then Launch Session Setup Analyses Variables Outputs Simulation Results Tools Help cadence
* Add the ‘design variables’ lE@lir leeo @

by hand in the lower left o — —pw: %
window or s bz
- Use the Variables — Copy Za
from CellView command S
Plot after simdlation: Auto @  Plotting mode: Replace @ N

(26 seup Ouput - ARl Fr s ey

= You can then change the Design Variaoles in the simulation
window and just re-run the simulation’ (Simulation— Run)
with no need to make a new netlist

= You can also run several simulations with varying values in
a Tools — Parametric Analysis
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= You can copy the design variables and their values to the
cell view with Variables — Copy to Cellview

 This helps you to remember the best values..

= Caveat:
* If you delete a variable in a schematic component, so that it is
not used any more, it may still be 'saved' in the cell view and

simulation will complain.
In such a case you have to delete the variable in the simulation

window and copy the new set to the cellview

© P. Fischer, ZITI, Uni Heidelberg
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The WaveForm Calculator

* For more complex analysis, you can open the
Waveform Calculator under Tools — Calculator

 Best select the wave you want to analyze first

m Virtuoso (R) Visualization & Analysis XL calculator | @ = B3 X

& Calculator

File Tools View Options Constants Help cadence

=Y bl
O u Ca n asse m e l“H In Context Results DB:  /tmp/ADE-Sim-fischer/LowPass/spectre/schematic/psf

expreSSIOnS graph|Ca”y .Iu 14 107% abs dB10 dB20 exp int In logl0 sgt xU2 g
(US | ng RP N ) llllv Otif"w Family © Wave | S o7 |append Lﬂectangmar

v("/out" Presult "ac"

= Plot the result once (W & 224
or 0 e SR

e s | e S o

Function Panel -] XI
All
- L Q J
n Send the expression to R T E R 2N T B e e
_jitter atan clip convolve dB10 dft eymQpsk  fourEval gac_freq gmax
atanh  compare cos dBz0 dftbh exp freq gac_gain  gmin
acosh  average compression cosh dBm dnl eyeDiagram freq_jitter gainBwProd gmsg

az2d asin b1f compressionVRI cross delay dutyCycle fallTime frequency gainMargin gp
~ I

the outputs window g = |
so that it is evaluated %_

every time you run a - |
new simulation

Value| Plot |
4

deriviv("/out" Presult "ac™)) v
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= Before you leave, you can save all settings, results... under
Session — Save State

: u @ Virtuoso® An

M&e@p Analyses  Variat

—
m E - Schematic Window ... f&
L @ d §8.'v’8 State ; x ) @ Saving State -- Virtuoso® Analog Design Environment (2) @ & &) Q-()
Design V| I+ Load State ... Save State Option e Director

I:Nﬁ Save Ocean Script ... E Directory Options /1

_thlons State Save Directory Browse...
Restore Default View

Save As statel /
Reset

Existing States
Quit

* You can save to a file o1o the cellview (view 'spectre state')
 Better save to the cellview, so that everything is in the library
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= Use the HighPass circuit from the previous exercise
* voltage source, ground, R = 1k, C=1n
» Make sure the voltage source has 'AC Magnitude' set to 1

= Estimate the corner frequency of your circuit

* Chose an AC analysis with frequency span 2-3 orders of
magnitude around the corner.

= Plot the Magnitude of the output
» Check that the -3dB point is exactly what you calculate!

= Change component values, predict the effect and simulate.
= Make the circuit more complicated (more Rs and Cs)
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= Now use a rectangular pulse generator (vpulse)
» Chose the frequency much slower than the RC time

 How does the output waveform look like ?
* When has the signal decreased to 1/e of the input step?
* Is this what you expect from the component values?

* Double the resistor and check what happens!

CCS Exercise: Simulation © P. Fischer, ZITI, Uni Heidelberg




RRRRRRRR -KARLS-

UNIVERSITAT
HEIDELBERG

» Replace the rectangular generator by a sine wave
generator (‘vsin’)

» Set the delay time and offset to 0, the amplitude to 1V

 Calculate the corner frequency (in Hertz!)

» Check the output for a frequency ~10 x lower or ~10x higher
than the corner

» What is the output amplitude exactly at the corner frequency?

* What is the phase shift between input and output at the corner
frequency?

 Try to run a parametric analysis, changing the value of the
capacitor (or the resistor)
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