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1. Objective

This Tutorial contains a stdpy-step procedure for simulating an invertécuit in the
Mentor GraphicPesign Architectool. It covers DC Analysis, Transient Analysis, DC
Operating Point Analysis and AC Analysis simulation of the inveiteuit.

This tutorial assumes that the schemat the inverter is already created. For help with
creating schematic and symbol, please ref&cdoematic Entry tutorial for Inverter
Circuits.



2. Basic Test Circuit Creation

U Openicstudio from the command prompt as mentioned in the Schematig Entr
tutorial

U Create a newiew in the created librarylfemo_Inverter) and name it as
test_inverter with view type asSchematic We will use this sheet to create basic test
circuit required for the simulations.

U SelecttheCELL A Right Click onVIEW A SelectNew View

Adding Instance to the test circuit

A new schematic entry sheet opens in-ITA In this test_inverter sheet,
i. Add an inverter symbol (that you generated in the schematictatarial) click
Add A Instancefrom schematic_editpaletteon RHS.
i. ADD INSTANCE window pops up. SeleBROJECT A CELL A View
(Symbo) A Click OK.

Design ArchitectIC v2008.1_1.1 - Schematic#1 Demo_Inverter / test_Inverter / Schematic
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iv. Name theoortsasINPUT & OUTPUT respectively anavire them to théN and

OUT pins of the inverter symbol as shown ie figure
v. Add aDC source by selectinifC_Library A Sources Library A DC.

vi. Highlight the DC sourcejght click mousePropertiesA Edit to modify the

voltage value of the source fral¥ to 3.3V.

vii. Connect the positive node of tB& sourceto VDD symbol and ngative terminal
to theGround symbol. The circuit should look like as shown in the figure below.
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Note : Name mapping file written.
Mote : Command file $Demo_Inverteridefault.grouplogic views/Test_inverterfeldonet/Test_inverter_eldonet cir written.
Mote : Command file $Demo_Inverteridefault.groupiogic views/Test_inverterfeldonet/Test_inverter_eldonet.cir written.
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viii. Click Check & Savethe sheet. And then click ammulation from the

schematic_editpaletteon the RHS3o0 enter the simulation mode. A popup window
appearsvith a Warning message that the schematichetlosed.Click OK to

accept default options.

Setting up the simulation parameters

Setting up the simulation parameters
In the simulation mode (schematic_sim palette),
1 Click the right mouse button Session



Design architect-IC v2008.1_1.1
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Mote : Userware file $MGC_HO!

ic_sim_spe .ample successfully loaded.

Note : Command file

_inv_abc.cir written.
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Note : Mame mapping file written.

Setting up the simulator / Viewer

In the simulation mode (schematic_Spaletts),
1 Setup Simulator/Viewer
1 Select Eldo and Click OK.

E

Setup Simulator/Viewer
Simulator:
. '« | Eldo
Eldo Interactive
& ADMS . .
~ ADMS Interactive Simulator viewer: Enahle marching waveforms with EZwave?
< Reload [ {Only valid with Eldo and Eldo interactive)
L AMaEDs Ta o New window
< Mach-TaA Interactive
& Advanced Setup...
~ Hspice Overlay 4] |
< Smartspice
< ModelSim
< Other
oK | Reset Cancel | Help |

In the simulation mode (schematic_sim palette),
1 Click the left mouse button Lib/Temp/Inc



Library:

1 Type/opt/mentor-2008.1/adk3_ltechnology/ic/models/tsmc035.mod in
Library path box and click OK.
This includes the TSMCO0.35 micron BSIM model for the simulations.

U Click Session> Simulator / Viewer.

U SelectEldo under Simulator anBZwave under Viewer and cliclOK.

Click oncheck & saveand then click ond simulationto get back irschematic - edit
mode.

ChangeModel:
1 Right click on the Inverter Symbol:
1 Select Schematic.

In Simulation Mode:

Selectinverter A Right Click on InverteA Change ModelA Select
Schematic

Change Model
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MNote : Command file i i il ion_iny_abc cir written.
MNote : Command file fic i i ion_it i ion_iny_abic.cir written.
Mote : Done applyving edits to desian

Probe Output:

1 Select the wires connected to INPUT and OUTPUT pins on the sheet.
1 From the Menu Bar opens the Skdlog box as shown in the next figure
1 Select Object:

o Analysis: DC

o Task: Plot

o Type: Voltage
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2. DC Analysis

For DC analysis, we sweep the input voltage from 0V to 3.3V and view its effect on the
output.

Editing and simulating the test circuit

1) Open thdest_inverter sheet that you had created with the symbol of your
inverter and make sure thaiu are inschemadic_edit mode.

2) Add aDC voltage source between the INPUT pin and Ground as shown in the
following figure. Namethis source a¥IN . (Note that the value of the DC voltage
source is 1V, by default. For DC analydlss value does not matter and so you
can kaveitasitis!)
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FRelease left mouse button to complete move.
Release left mouse button to complete move. |
Mote : No obiects within the specified select aperture match the current selection filter.

3) Click Check & savethe sheet and then enter gimulation mode by clicking on
simulation from theschematic_editpaletteon RHS. ClickOK to accept default
options in the Warning popup windappeared.



Setting up the simulation parameters

On theschematic_sim palette

A Click onLib/Temp/Inc A Library to make sure that
/ opt/mentor-2008.1/adk3_1technology/ic/models/tsmc035.mod
appears iibrary path box and clickOK.

A Click SetupA, Analyses.

A In theSetup Simulation Analysiswindow thatappears, sele@C and
click on Setupassociated witldC. In theSetupbox that appears, select
Sourceand selecVIN for Voltage source putO in thestart field, 3.3in
thestopfield and0.01in thestepfield and then cliclOK.
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Mote : Release Select button to complete MOVE

A Select the wies connected tNPUT andOUTPUT pinson the sheet.

A Click SetupA OutputsA Savefrom theMenu Bar. This opens th&et
Plots dialog box.

A SelectVoltage for thePlot type and fromAdvancedtabselectDC for the

Analysis typeand clickOK.




Executing the simulation setup

On theschematic_sim palette
A Click ExecuteA Netlist. This opens up a new window that starts
netlisier. Check the netlist created for any errors. If there are any errors,
correct them before proceedihgther. Else close the window by psing
Enter key.

A Click ExecutehA Run Eldo. This starts Eldo in a new shell window anhd
may take few seconds before the simulation is complete. You may scroll
down the window to see th2C simulation results. Pre&nter key to
close the Shell Window.

Viewing the results using EZWave viewer

To view the resu#t of your DC analysis in EZWave, do the following:
On theschematic_sim palette

A Click Results-> View Waves A new windowwill open with waveform plot
as shown below
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Printing the plots:

To Printyourwaveform:

A Click File -> Print.
A Type laser for the printer name & ClicloK.
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3. DC Operating Point Analysis

In this section, you will find the DC operating point of several nodes in the circuit and
look at the transfeflunction of the input.

Editing and simulating the test circuit

U Open the test_inverter sheet that you had created with the symbol of your inverter
and make sure thgbu are in schematic edit mode. The setup is-exactly similar to
the DC Analysis setup and we witrry out DCORanalysis for input voltage of
1V.

U Add a DC voltage source between the INPUT pin and ground as shown in the
following figure.Name thissourceas VIN and make sure that its value is 1V.

Setting up the simulation parameters

On theschematic_sim palette
U Click SetupA Analyses. SelectDCOP in the dialog box that appeaes)d then
click OK.
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U Click ExecuteA Netlist and therRun ELDO.

Viewing the results .using EZWave viewer

The next step is to view the results of your simulation run.

To see all the DC voltges and currents in your schematic,
U Click ResultsA DCOP A Add monitorA All Netsi Voltages
U Againclick DCOP A Add monitor A All Pins - Current
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Note : Parsing DC operating point simulation data. Please wait... I
Note : Done Parsing DC operating point data.

>
Current and Voltage values at various nodes will be displayed as shown in the above
figure.

Alternately,you can select voltages or current option, if you want to see only voltages or
currents

Power consumption of the circuit

The power consumption of the circuit for the given operating point is calculated
during the DCOP simulation.

To check it out,
U Click onResultsA ASCII Files, right click mouse buttonA View Log.
U Scroll down in the log window to find the information about ploever
consumption as shown in the figure below
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4. Transient Analysis

In this section, you will provide a pulse at thput and view the input & output
waveforms.

Editing and simulating the test circuit

i

i

i

Open theest_inverter sheet that you had created with the symbol of your
inverter and make sure thaiu are inschematic_editmode.

Add aPULSE voltage sourcébetweerthe INPUT pin andGround as shown in
the following figure.

Name this sourse 4N and change the attributes as:

Initial_value =0, Pulse_value = 3.3V, Delay = 0,
t rise = 1ns, t fall = 1ns, Width = 20ns
Period = 50ns

( You can use eithé8HIFT + F7 to change these values one at a time or you may change
all thevalues by first selecting tHeULSE voltage sourceand therRight clicking the

mouse to seled®roperties A Edit. Make sure you clickpply after changing each
parameter.)
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U Check & savethe sheet and then enter gimulation mode by clicking on
simulation from theschematic_editpaletteon RHS. ClickOK to accept default
options in the Warning popup wind@appeared.

Setting up the simulation parameters

On theschematic_sim palette

U Click onLib/Temp/Inc -> Library to make sure that
/ opt/mentor-2008.1/adk3_Itechnology/ic/models/tsmc035.magpears in
library path box and clickOK.

U Click Setup-> Analyses. In theSetup Simulation Analysiswindow that
appears, selediransient and clickon Setup associated with it.

U IntheSetupbox that appeartype0.1nSin theOutput Start Time, 300nSin the
Stop Timefield and1nSin Max Time Stepfield. Then clickOK.
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Viewing the results using EZWave viewer

On theSchematic_simpalette
U SekctResultsA ASCII Files from the palette menu to see netlist and log files.
U Click ResultsA View Waves Waveform window will appeawith both input
and outputvaveforms mixed into each other as shown in the figure

U To view the Input & Output waveforsrseparately, selevt (OUTPUT) from
Currently Open databaséy test_inverter_eldonetA TRAN A V (OUTPUT)
and click deleteand then right cliclonVV (OUTPUT) and clickPLOT. Two
different plots as shown below will appear.















