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Purpose of Cadence

1) Cadence israElectronic Design Automation (EDA) environment in which different
applications and tools can are integrated together. This allows all the stages of IC design
and verification to be done in a single environment. Therdiftetools are supportegy b
different fabrication technologies allowing for customization of the Cadence environment
to fit the particular technology

Linux

1) Linux is an operating system that is a mubker, multitasking system that can be used on
servers, desktops and laptopsnux was originally developed at Bell Labs in 1969.
Linux is used to access cadence and manage the files in its libraries.

2) BasicLinux commands used for running cadence
A) Command: Is

Function: lists the files ithecurrent directory
Example: Is
B) Command: pwd
Function: tells you what directory you are currently in
Example: pwd
C) Command: mkdir
Function: makes a new directory
Example: mkdir project (makes a new directory called project)
D) Command: cd
Function: takes into the specified directory
Example: cd NGU_AMIO6 (takes you into the directory called NCSAMIO6)
E) Command: cd ..
Function: takes you back one directory
Exampe: cd ..
F) Command: mv
Function: moves directory to the specified location
Example: mv adder adder2 (moves the directory adder to the current directory and
changes the name to adder2)
G) Command: cp
Function: copies a file
Example: cp./multi . (copies the file named muftiom the previous directory to the
current directory
H) Command:gzip
Function: compresses files, so they take up less space
Example: gzip inv (compresses the file called inv)
) Command: gunzip
Function: uncompresses filesatthave been compressed by the command gzip
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Example: gunzip inv.gz (uncompresses the file named inv.gz)
J) Command:chmod
Function: changes the read, write and execute permissions on the files
Example: chmodiand (lets you change the read, write anaabeepermission for the
file named nand)
K) Command: rm
Function: removes a file
Example: rm naeip (removes the file named noip)
L) Command:diff
Function: compares two files and shows their differences
Example: diff or and (compares the filesled or and and showing their differences)
M) Command:clear
Function: clears the screen
Example: clear
N) Command: tarcvf
Function: combines many files or directories into one file
Example: taii cvf homework3.tar layout schematic symbol (combihesdirectories
names layout, schematics and symbol into one and names it homework3.tar)
0O) Command: rmdir
Function: removes a directotlyat is empty
Example: rmdir pad (removes the directory called pad)
P) Commandzip
Function: zips up a file
Example: zip add lock (zips up the file named add and saves it as lock.zip)
Q) Command:--help
Function: Tells you the function of a command
Example: chmodhelp (tells you the function of the command chmod)
R) Command: zipr
Function: zips up a directory
Example zipir Bickham_HW4 Bickham_HW4 (zips up the directory named
Bickham_HW4 and saves it as Bickham_HW4.zip)
S) Command: unzip
Functon: unzips a filehat has been zipped up by the zip command (ends in .zip)
Example: unzip Homework4.zip (unzips tlige named Homework4.zip)
T) Command: tar xvf
Function: separates files or directories that have been combined byitbef tar
command
Example: taii xvf Homeworkl.tar (separates the directories and files that have are
combined in the Homeworkl.tar file)
U) Command: rmir
Function: removes a directory and its contents
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3)

Example: rnmir nor (removes the directory called nor and all of its contents
V) Command: cfir
Function: copies a directory and all of its contents
Example: cpr HW5 (copies the directomgalled HWS5S and all of its contents)
W) Command: history
Function: shows the list of the last 100 commands
Example: history
X) Command: find
Function: searches the current directory and all subdirectories for the specified file(s)
Example: find project3 (sarches the current directory and all subdirectories for files
called project3)
Y) Efads
Z) Fewfds
AA)
Logging onto cadence
3.1) To log into cadence log tmnpolarbear anthen a campusnachine by using the s§h
Y command.

B ddick@polarbear~ (=] B i

Figure 1. logging onto a campugsomputer

Here is a list of the campus machines:

ics7055.vuse.vanderbilt.edu
ics7056.vuse.vanderbilt.edu
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ics7057.vuse.vanderbilt.edu
ics7058.vuse.vanderbilt.edu
ics7059.vuse.vanderbilt.edu
ics7060.vuse.vanderbilt.edu
ics7061.vuse.vanderbilt.edu
ics7062.vuse.vanderbilt.edu
ics7063.vuse.vanderbilt.edu
ics7064.vuse.vanderbilt.edu
ics7065.vuse.vanderbilt.edu
ics7066.vuse.vanderbilt.edu
ics7067.vuse.vanderbilt.edu
ics7069.vuse.vanderbilt.edu
ics7070.vuse.vanderbilt.edu
ics7071.vuse.vanderbilt.edu
ics7072.vuse.vanderbilt.edu

Next, you need to go into the NCSU_AMIO06/ directory.

@ dickk@ics7065:~/MNCSU_AMIDG
login as: ddick

Figure 2: The NCSU_AMIO06/ directory

Then, use the commaiedtec /bin/bash In bash, use the commasaurce soureme.sh
and thericfb& . This will log you into cadence.
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B dickk@ics7065:~/NCSU_AMIDG )
login as: ddick -

Figure 3: Logging into cadence

4) Lock files

4.1) If your file says "edit mode only" or otherwise does not respond, there is a
good chance you have a .cdslck lock on your schematic or layout file. So, before you
start and before you source the seune.sh file, type:

find SHOME -name\*.cdslck

The find command should show you where the cdsclk files are in your directory.
Delete (rm) these files, then you shouldn't have any trouble till the next time it

locks the files.

Navigating in Cadence

1) The icfg log is the window that gives you gives you a list of the actions that have taken
place in cadencd-igure 1 This most recent action is at the bottom of the list. This is
where you go to see the result of DRC and LVS checks. The file talsgttmwto create a
new library or cell, import files, export filemdopen filesin the library manger. The tools
tab gives you a list of the different tools that are available in cadence. The options tab
allows you to save the session and change therprees.



SCHOOL OF ENGINEERING
VANDERBILT UNIVERSITY EECE 2857 VLSI Design

ixi icfb - Log: [nfs/jffs3/users/dickk/CDS.log =3 x|

File Tools Options

Help ‘ 1

Loading analog. cxt 5
Loading spectreSi. cxt

Loading asimenw. cxt
Loading hspicel. cxt —
Done loading NGSU CDE customizations.

mouse L: M: R:

=

Figure 1: Icfb log

2) The library manager is where the libraries, cells\aadis are stored, Figure 2. If you
select a cell of one of the libraries you can view the different layouts (schematic, extracted,
layout, symbol, etc.) of that cebly double clicking on the type of viewhe file tab allows
you to create a new library, cell view and category, open a cell view, load or save defaults

or exit. The edit tab allows you to copy, rename, delete, changerpes, access
permission andlrary path.
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ixi Library Manager: Directory ..s/jffs3/users/dickk /NCSU - |EI|£|
File Edit View Design Manager Help
show Categories Showr Files
Library Cell View
08U _stdeells amilS h Ro12231 i
MO5I5 Layout Test Af REANME shztract
NCSU_Anzslog Parts ANDZXEL extracted
NCSU Digital Parts ANDZXZ functional
MCSU_TechLih amilf AOTZ21X1 hdl
MCSU_TechLib amilE AOTZ2HE] layout
NGSU TechLib hple EUFxE2 schematic
NCSU TechLib tsmc02 EUF:Ed symbol
MC5U TechlLib tsmc02d CLEEBUF1
MCSU_TechlLih tsmc03 CLEBUF 2
NCSU TechLibh tsmc03d CLEEUF 3
NCSU_TechLib tsmc0d 4MZE DFFNEGEL
05U _stdeells amilS h LEFFPO5H1
us_ Gths OFF Sk
ahdlLik Faxl
analogLihb FILL
basic Haxl
INVHL
INVHEZ
Messages

Warning: The directory: */nfs/jffsdfusers/dicklk/HC5U AMIOG morl/nor?’ does not e
but was defined in libFile */nfs/jffs3 users/dickl/NCSU AMTOE fcds. 1ik* £

Figure 2: Library Manager

3) The virtuoso schematic editing window is where the schematic is built. The buttons on the
left side are common used commands. To select an object, make sure that you do not have
other commands running Ibwtting the Esc button on the keyboard, and run the cursor over
the object and click on,iFigure 1

Figure 1: Selecting an object

Thereis a list of short hanéteyboardcommands that allows you to quicldgll the

command. Forexampfen0 i s short for move, which wil!.l
These shorkeyboardcommands can be found by going to the tabs at the top of the window
and looking at the right of the command, Figure 2.
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Tools Design Window Edit | Add Check Sheet Options Migrate NCSU
Undo

B/ Redo

& Stretch
@ Copy
'@12 MHove

T, Delete
e 2 Rotate

"i\, Froperties
e Reset Invisible Labels
-[::? Component Display...
Altemate Yiews
{::?3 Select

; Search

)'/ Het Expression
m Route Fight
= | |

Update Pins From View ... _

Figure 2: Finding the short cutkeyboard commands

To move an object arourgb to the edit tab and select move, or use the short command of
Amo, and sel ect t heTodelete anobjectyau can alickomthet o mo v

}/ button to the left of the window and click on the object, select the object and hit the
delete button and the keyboard, or go to the edit tab and select the delete command and
click on the object you wish to delete. If you drag the pointer across tioadon the left

=~
=
side of the screen they will give a description for what the,zm_]'r_|rI _(_)_Ut By? . The
virtuoso symbol editing window is very similar to the virtuoso schematics editing window.
The symbol editing window is laid out the same way but has less funclitesvirtuoso
layout editing window has is similar to the virtuoso schematic editing window but it also
has a LSW window that appears with it. This window is to select the different tayiers
parts of the transistor and connections betwhem. To slect a layer, click on it in the
LSW window and then go to the virtuoso layout editing window and draw the rectangle for
that layer.
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B sw =B R |
Sort  Edit Help
@pwell [drw |
HCSWU_TechLlib_amilb
Show Objects

H Inst W Fin

AV | NV | AS | HS
@pwell |drw |
.nwell ||:lrw |
.active ||:lrw |
.nactive [drw |
@pactive [drw |
.nselect ||:lrw |
Epselect ||:lrw |
.pu:-ly [drw |
[ elec [drw |
.metall ||:lrw | I
.metalE! ||:lrw |
EmetalS [drw |
.n::n:: [drw |
.via ||:lrw |
@viaﬂ ||:lrw |
.glass [drw |
.hig‘hres [drw |
Enndrc ||:lrw |
Ennlpe ||:lrw |

Figure 5: LSW window

If you want to view only one layer, select a layer from the LSW window and click on NV,
which will select only that layer.
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B W eE e

sort  Edit Help

. metall [ |
HC3U_TechLib_amil6

Show Objects
H Inst Wl Fin
AY | MV | A5 | NS

| pwell ||:lrw |
| nwell ||:lrw |
[ active [drw |
| nactive [drw |
| pactive ||:lrw |
| nselect ||:lrw |
[ pselect [drw |
|_poly |dcw |
| elec ||:lrw |
.metall ||:lrw|
[ metal? [drw |
|

metalld [drw |

Figure 6: Selecting only one layer

-
Then go to the virtuoso layout editing window and cl E“ . This will let you view

only tha layer that was selected in the LSW window.

13



V SCHOOL OF ENGINEERING
VANDERBILT UNIVERSITY EECE ZSSZ VLSI Design

Tools Design Window Create Edit Verify Connectivity Options Routing Migrate Pcell

&

Help

Figure 7: Viewing a single layer

Building a schematic

1) Creating anew library is the first part ibuilding a new schematic. You can do thione
of two ways, first you can create a new library from the Library Manager, or the CIW. In
either case sele€ile->New->Library . This will bring up the create library window,
Figure 1. Enter the name of the new library, for exardggal _lib, and selecfttach
Existing Library . When there is no path entered, it will place the library in the directory
from which you started Cadence. If you started Cadence correctly, this will be your
Working Directory .
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= New Library

— Library

Hame

Directory

digital likb

L¥s5

spectre. runl

i/ffs3 sers /dickk /NCSU AMIOE

— Design Manager

U RRmm RRERREEL

U iEme B DR

OK |

Apply | Cancel |

Help |

EECE 285 VLSI Design

Figure 1: Create New Library Window

Next, selecittach to existing tech library and select one of the available libraries.
Remember which one was selected because it will be required for simulatipFigtiee 2

i3 Technology File for New Library

Cancel |

oK

X

Help

Technology File for library "digital_lib5"

If you will he creating mask layout or
other physical data in this library, you
will need a technology file. If you plan
to use only schematic or HDL data, a
technology file is not required.

You can: . - Compile a new techfile
-+ Attach to an existing techfile
-~ Don’t need a techfile

Figure 2: Attaching a techfile
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2)

3)

The next step to creating a schemaicreating a neWell View. This is done in the
Library Manger, but it can be done it two ways. First, select the Library in which you will
be adding this Cell. Second, either selalg->New->Cell View from the Library Manger

or you can type the name of the new cell in the blank u@dkin the Library Manger and

hit the enter key. This will bring up a window in which you can specify the typewf

you are creating, Figure 3ince we are creatirap inverter, we will name the Ceativ. It

is good to give the cell a name that will help you remember what is in it.

&5 Create New File

oK Cancel | Defaults Help

Library Name digital_lib

Call Name I -paasd |

View Name achenatic

Tool Composer- Schematic

Library path file
fusecs/ksuppiis/cadencetast/eds. Lik

Figure 3. Create New Cell Window

In theCreate New File window select as the to@omposerSchematic This will cause

the View Name to be automatically filled with the naseeematic When you are finish

click theOK tab. This will close the current window and bring up the window in which we
will design the schematic of the Inverter.

Now we are eady to layout the schematic design of the Inverter. After creating the new

cell, a window opens in which we Wdreate our schematic, Figure Zhis window is the
Virtuoso Schematic Editing window.
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3 Virtuoso? Schematic Editing:
Cmal: Sel: 0 2

Tools Design Wndow Edit Add C(heck Sheet Options NCSU Help

 f

> | e

2

0
)

DINYE AL AP

ALl
"

H,,
’[v w | S

™
I
b =

mouae L. showClackInfe() M achHiMouasePopUp () R:hiDasplayPorm( NCSU_createLibPorm )

|o|m| &

>

Figure 4: Virtuoso Schematic Editing Window
The schematic level design is building the inverter from the transistor level. To add a

component clickhdd->Instance This brings up the Component Browser and a window in
which you can specify the component to be added, Figure 5.
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F .9 Add Instance
Hide Cancel | Defaults Help
Library |NCSU_Analog P arty Browse
cell e
View symbol
Names
frray Rows |1 Colunns |1
Rotate Sideways Upside Down
i} v Component Browser |l w0 nane tanc2SP
Commands Help | 6 Model Type 4 system . user
Multiplier
Ubrary  NCSU_Analog Parts
Fingers L
Aalten -
Width {(grid units) b
fner. % Wadth 450 On %
Uncategorized ) Wiith (imiiisen) 450 On M
CONTENTS
e Length units 4
current_Sources ngth (gnd ) -
Diodes Length 300n X
H_Spice_Only
{Microwave Parts inrith {rRiBNEmn ) 300n M
At Drain diffusion area 3.375¢-13
N_Tx
P_Transistors Source diffusion area 3.375e-13
{Parasitic_Devices .
RLC Drain diffusion perimeter 2.4u ¥
Source diffusion perimeter 2.4u X
. Drain diffusion res squares

Figure 5: Component Browser and Add Instance Windows

The first to add is the nmost transistor. To select this transistor, N€l&tt Analog_Parts

then select the categoN/ Transistors and select thamos4transistor from the list. In the

Add Instance window enter the width as 4u and the length as 2u. Cadence will automatically
change this to 4u M and 2u M respectively. Move the cursor into the editing window. Notice
that there is an nmos transistorrth@énstead of the normal cursor. To place the component, you
need to left click.To rotate the component you need to right click. To exit from adding the
current component or any other action press the Esc key. Notice that there are letters next to
mary of the choices in the menus, these are hot keys and can make you work progress a lot
faster if they are learned. Place the nni@nsistor in the bottom half of the screen on the right
side of the center line.

Next, we will add a pmos transistorhis is located undehe libraryNCSU_Analog_Parts
>P_Transistorsand select thpmos4 Give it the same width and length and place it on the top
half of the screen above the nmos transistor.

The next step is to add the pinSlick Add->Pin and a windowappears for adding pins to the
schematic.We will add pinsvdd, vss, inandout Ensure that the direction is set to
inputOutput, Figure 6.
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i Add Pin
Hide Cancel | Defaulls Help
Pin Names {wdd vas in out
Direction InputOutput Bus Expansion ¥ off on
Usage schematic Placement & single . multiple
Rotate Sideways Upside Down

Figure 6: Add Pin Window

The order in which the pins are added does not matter. You can also add onlyairee tpime.

In the current method, the pins will be placed in the order they appear in the list. First, place the
vdd pin above the pmos trsistor. Note the small diamotitat is the actual pin so rotate the

object until thediamond faces down toward tpmos transistor. Add the vss below the nmos,

the in to the left of the screen, and thetouthe right of the screen. &il cases make sure the

small diamond faces the transistors.

Now we will add wires to connect the entire Inverter so it will workclCAdd->Wire to add

wire or you can usthe hot key 'w'. Refer toigure 7 below to see how the connections are
made. Notice that as you get closer to a device or node when placing wire, a small diamond
appears. This is where you need to click to plas#a If you make a mistake click on the

error and seledtdit->Delete

Once you have completed adding all components and wire, Figure 7, click the "check mark"
icon on the left of the window. This will check your work for errors and save your work to the
library. The same can be done widbsign>Check and SaveAny errorswill be reported in

the CIW.
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Cmd:

Tools

<% | K

)
~

7

Q)
n

DA AL AP

e

Al
"y

£

-~

=R

—

O[] 6 B

mouae

»

Virtuoso® Schematic Editing: digital_lib inv schematic
Sel: 0
Help

Design Window Edit Add C(heck Sheet Options NCSU

L: showClackInfo() ¥ aschHiMousePopUp () R:haDasplayForm{ NCSU_createLibPorm )

Figure 7: Finished Schematic of the Inverter

4) When the schematic is finished you can print it otd.do this clickDesign>Plot-
>Submit. The window that appears allows you to select the options for priitiggre 8
You can print directly from here, or if desired, the schematic can be saved as a file, such as
a PostScript. To save to a file cliBot Options on the bottom of the window. In the new
window, selecGend Plot Only to Fileand enter the desired file namag¢k as plot.ps
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Fd . Sebmkpiet _
| [ i | et
Flot Wbrary # celiview - viewing area
Library Name | digatal_lib ‘Browse |
Cell Name 1ne
View Name | schexatic
Area to Flot 7 (Full Size)

Flot With | header | notes | gridiaxes

R 1.~
Template File |n_1.e/ma1/cdsow.wacwm.rm1a&[ uu-l| 3m|

Plotter Name  default
Paper Size A
Flot To Flle Not Selected

i’ : - ‘\ ptions

Display Type psh .cl

Flotter Name default -ll
roer e |

Orfentation - portrait . landscape 4 automatic

| Center Plot

Total Pages 1 Copies 1

PR ‘l

Scale 3169 _I it to Page

Pot Size l'l.lazi x'm.snoq m_,'
offset |o.ouoq x;o.unoq
Total Plot Size 7 1321 X 10 5000
Number Of Copies |1 Local Tmp Directory | /a5
_| Queue Flot Data At 0.):00.] PM_.| Monday _ |

sendPotomyTome |

Total Pages 1

| Mail Log To

Figure 8: Submit Plot and Plot Options Windows
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Building a symbol

1) This part of the tutorial deals with the layout of the symbolic representation of a circuit, in
this case an invertelAs with the schematic, we will create a new cell view for the symbol.
You can make the new cell view though any of the methods wepnavieusly discussed.

We will also name this viewv, but it will be a symbol rather than a schematic, Figure 9.

.2 Create New File
OK | Cancel | Defaults Help
Library Name digital_lib
Cell Name iny
View Name aymbol
Tool Composer- Symbol
Ubrary path file
} fuser s/kauppi]s/cedencetest/c ds. 1il

Figure 9: Create New Symbol Window

Make sure symbol is the View Name and Comp&gnbol is the Tool. Press OK to continue
and a familiawindow will appear in which you will draw the symbéligure 10
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Tools Desigh Window Edit Add Check Options Help

<>E monse L: mouseSingleSelectPt M: schHiMousePoplp () E: zchHiCheckandSawe ()

>

ElEEEE

Figure 10: Virtuoso Symbol Editing Window

First, we need to draw a triangle on its side to represent the body of the inlbeeera

vertical line on the left of the center line and connect the ends at a point on the right of center.
To access the tools needed to draw the shapesAditk>Shape>Polygon Figure 11 shows

this window and other required settings.

& Add Symbol Shape

Hide Cancel | Defaulls Help
Shape line rectangle 4 polygon circle elpse arc
Fill Style ¢ outline filled
Draw Mode T Lock Angle any

Figure 11: Add Shape Window
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After adding the triangle, we need to add a circle at the right point to indicate nedalicin.
Add->Shape>Circle and then on the diagram click wherauywant the center of the circle,
move the mouse until the circle is the size you want, and click again to stop sizing the circle.

Next we need to add the pins to our invert&s. before, clickAdd->Pin to bring up the Add
Pin Window. We will again creaggnsvdd, vss, in,andout. As in the schematic make sure
the pins are specified agputOutput . The Add Pin Window can be seerfigure 12 below.

g Add Pin
Hide | Cancel  Defaulls Help
Pin Names Wwdd wss in out
Direction InputOutput Bus Expansion ¢ off on
Type ActHi Placement # single . multiple
Label Offset ; Label Location none @ left . nght
Rotate Stdeways Upside Down

Figure 12 Add Pin Window

Now we need to place the pins. This is done in the same manner as in thatsghrit these

pins are represented differently. On these pins, one end of the line has a small box. This box is
the actual pin. Place this box away from the symbol. The shortcut of right click to rotate will
save a great bit of time here. Because thenpimes may be hard to read now, you can move
them by clickingedit->Move or using the shortcum'.

Now we want to label the symbol. We will add two labels here. Begin by cliéididg
> abel, which will invoke the Add Label bgxFigure 13

" Add Symbol Label
Hide Cancel | Defaults Hetp

Label [@instanceNane ||

Font Height 0.0623 Label Choice Instance label

Font Style stick Label Type normailabel
Justification  lowerCenter + NLPLabel

ILLabel
Rotate

Figure 13 Add Label Window

The first label is going to be thestance labelThis is the default label as seen above. Place
this label near the symbol of the inverter. The second label will be the namédfldizeAdd

Label box disappeared after adding the instance label, bring it back up. Change label type to
normalLabel and type the name of the device in the Label fieldgure 14 Place this label on

or near the symbol. When we place the symbol in schespail of the symbols will have the
same name, but different instances, e.g. U1, U2, etc.
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x|
Hide | Cancel | Defaults | Help
Label Inwv

Font Height |D-'3525'é' Label Choice instance label _

Font Style stick Label Type -4 normallabel
. NLPLabel

. ILLabel

Justification  lowerCenter _ |

" Rotate

Figure 14: Add Symbol Label Window

The last task is to add the selection box to the symbol. Blick>Selection Boxand click on
the choice oAutomatic on thewindow that appears.

The symbol is now finished and should look similar to the symbol beldugure 15. If you
are satisfied with the symbol, save it by clickiDgsign>Save
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Virtuoso® Symbol Editing: digital_lib inv symbol

Tools Design Wndow Edit Add C(heck Options Help

$ ¥
o

@2

@2

( _i mouse L. mouseSangleSelectPt M achHiMouasePopUp () R:hiDasplayPorm( NCSU_createLibPorm )

>

Figure 15 The Finished Inverter Symbol

Simulating the Circuit

1) This final part of the tutorial deals with simulatiagircuit that has been designed, in this
casethe inverter.To test outheinverter, we will make a new schematic of a network with
the inverter in it. To create a new schematic, we need a newimil. We can create a
new library entirely, but for simplicity, we will create a cell view within our current
library. This is done in the same manner in which it was done in all of the previous steps.
We will call the new cell vievinv_test Make surdhat the selected tool @omposer
Schematic
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In the new schematic, we need to add the inverter, two DC voltage supplies, a ground
connection, and a capacitdfirst we will add the inverterClick Add->Instance change the
library to your library, and select in\Place it in the center of the schematiext we will add
the two voltage suppliesThe first we will add is the input suppl¥lick Add->Instance,

change to NCSU_Analog_Partdick Voltage Supplis, and select vdéigure 14 Place the

first supply to the left of tha pin on the inverterYou may want to rotate the supply so that it
is horizontal with the positive terminal closest toith@in. Before placing the next supply (the
vdd supply)we need to change a parameter for the supplyhe Add Instance window, set the
DC Voltage to 5 V.Place the supply at the top of the schematic.

) Add Instance i

Hide | Cancel | Defaults Help |
Library |NCSU_&nalog Parts Browse |
Cell vdd

View symbol]
Hames
Array Rows | L Columns | 1=

Rotate Sideways Upside Down

AC magnitude
AC phase
DC voltage 5 \I

Moise file hame

Number of noise/freq pairs | a

Figure 14: Add instance of 5V DC voltage supply

Next we need to add the ground connection belowsbkpin of the inverter.This is found
under Supply_Nets in NCSU_Analdgarts We also need to add a capacitor at the output of
the inverter to act as a loadhis is found under Parasitic_Devices in NCSU_Analog_Lib.
When all of the components are placed,need to add a pin at the output of the circadd a
pin called out.This pin should be an INPUToutput pin as have all of the previous phres.
finished circuit should look similar to the one below:
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JJ’-TI

Virtuoso® Schematic Editing: my_lib inv_test schematic
Cmd: Sel: 0

Tools Design Window Edit Add Check Sheet Options HNCSU Help

movse L: showClickInfo() M: schHiMousePopUp () R: schHiCreateInst()

>

Figure 15: The test schematic

2) We are now ready to simulate this schema@itick Tools->Analog Environment to open
the window that gives access to the simulation {degurel6.
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I"rl a

Affirma Analog Circuit Design Environment (1)

Status: Ready T=27 C Simulator: spectre 4

Session Setup Analyses Variables Outputs Simulation Resulis Tools Help

Design Analyses _({ ,
4AC
F TRAN
4DC

Library my lib I#  Type Arqumen s iieie s iiiene Enable

Cell inv_test

PR
<
Ny

View schematic

Design Variables Outputs

ﬁ

'#  Name Value L Name /Signal /Expr Value Plot Save March

PEEIEEINS

Figure 16: The Analog Environment Window

Make sure the simulator is setdpectreS. Go to the tabSetup, and select
Si mul ator/ Directory/ Hosté In this window I

—

Choosing Simulator/Directory/Host -- Viduoso® Analog Design Environment (1) &J

oK Cancel | Defaults Help

Simulator spectre3

Project Directory | /nfs/1ffsd/users/dickk/cadence/sinulation

Host Mode ¥ local remote distributed
Host

Remote Directory

Figure 17: Setting up the simulator

Now we need to specify what we want to do with our simulati/e first need to specify our
analysis, clickAnalyses->Choose In the window that appears, seléctand click
Component Parameter Next double clickselectComponent so that you can select the
input DC voltage source on the schemgdigure 18 This will bring up aother window in

which you ned to select the parameter of the source that will be used in the an&8gtast
dc.
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r,," Select Component Parameter i
OK Canceli Help '
‘ "DC woltage"
mag acm "AC magnitude”
phase acp "AC phase"
type srcType "Source type"
tecl tel "Temperature coefficient
tcl tcl "Temperature coefficient
tnom tnom "Nominal temperature"

Figure 18: Select Component Parameter

Next enter the starting and stopping voltages for the supply (Start: 0V, StopS8&Mxt linear

for Sweep Typeand make th&tep Size0.1. The Analysis window should appear similar to
the one below:
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r',,‘f Choosing Analyses —— Affirma Analog Circuit Design
OK | cancel| Defaults| Apply | Help |
Analysis  _ tran 4 dc v ac .~ hoise
v Xf s Sens s Sp .~ envip
- pss v pac s pnoise - pxf
. psp « pdisto .- gpnoise
DC Analysis
Save DC Operating Point
| Sweep Variable L
: Component Name | /V(
| Temperature /
_| Design Variable ___Select Component
M Component Parameter parameter Name | dc
| Model Parameter :
Sweep Range
VAL S st [T Stop |5
-~ Center-Span ;
Sweep Type
¥ Step Size ‘ﬂi
Linear
e .~ Humber of Steps
Add Specific Points  _|
Enabled ® Options... \
: ol

Figure 19: Analysis Setup Window

Click Ok to close the windowThe next step is to select

the outpuBick Outputs->To Be

Plotted->Select OnSchematic This will bring theschematic window to the fronSelect the

nodes at the input and output of the inverégure 20
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VERSITY

Virtuoso® Schematic Editing: my_lib inv_test schematic —— Affirma Analog Circuit Design Environment (1)
Sel: 0 Status: Selecting outputs to be plotted...

JJT‘

Cmd:

T=27 C Simulator: spectre

Tools Design Window Edit Add Check Sheet Options NCSU

mouse L: showClickInfo()
> modify_plot

M: schHiMousePopUp()

R: sevChangeOutsOnSchenatic (’ seviess

2
Help

10

Figure 20: Test Schematic with input and output nodes selected

This is done by clicking them onc#linimize the schematic and return to the Analog
Environment window. This window should now look like the one belowgure 21
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e Affirma Analog Circuit Design Environment (1) it
Status: Selecting outputs to be plotted... T=27 C Simulator: spectre 4
Session Setup Analyses Variables Outputs Simulation Results Tools Help
Design Analyses '—{{ 5
: . '#  Type BT QUIETIES. . & st A, Enable | Lpe |
Library ny lib _— _ ) o c:‘gnN
Cell inv test {1 dc 0 5 100m Line.. yes s
2 TE
View  schematic I '; I
Design Variables Outputs [:Ej
# Name Value ' (# Name /Signal /Expr Value Plot Save March );/
1 out yes allv no [E -
12  neté yes allv no
> Select on Schematic Outputs to Be Plotted L v
1 | |

Figure 21: Analog Environment Window after simulation setup
Finally, we are ready to run our simulatio@lick Simulation->Netlist and Run. This will

run the simulation anshould produce an output file and a plot of the inverter's input and
output Figure 22
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Figure 22: Input/Output plot for the inverter
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