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Starting with cadence

Before you start working on cadence you should @ggr our system administrator.
Ask him to attach to your account TSMCO18RF tecbgy!
First of all, open the console on the Unix machine.

"1 Perremanee

=!§ﬂjﬂﬁﬁumﬁ:
—

Then a console window pops up as shown below.
a‘ Console

Window Edit Options

Sun Microsystems Inc, Sungs 5.7 Generic October 1993
PSC design kit environment set.
CADEMCE setup for Solaris done.

B o o A e S e

+ Jtmp/SoC_w1 v ERIST.

+ FILE .display . WOT CREATED

+ DISFPLAY MNOT SET

+ Permission is v drwWRPr-Xr-x

o o o B R S A I e

piper [ SoC wi4zcd TSMC_018 =
piper & G

[1 2098
Eiper WA R MORE SoC_vi1:sh: Jfusr/bin/s11/x1sfonts: not found

process
nurnher

In order to use Cadence tools.

Type “cd TSMc_018” and press ENTER.

Type “i cf b&” and press ENTER.

The process number allow you to exit the Cadenals ibit stacked by typing
“kill 8098” in consolewindow .
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ictb — Log: fusers/netapp/staff/SoC_v1 /CDS.log
File Tools Options
Library Manager new cellview request for 11]:,]:3_»:3, “Eenp”

Library Manager new cellviey request for library “temp!.

pnosgy (Instance "PM1Y, library "tsmclBef!) e
omos2w (instance "PM2", library "tsmclBef!)

1
mouse L M R

>

After a short while, a window, called “CIW”’ (Commainterpreter Window), appears as shown
above. CIW displays Cadence log fileDs. | og” stored in your home directory. When you use a
specific Cadence tool (e.g. Virtuoso) and run & {asgg. DRC), most of the times the results will
be displayed in CIW. Thus you should check backhemwindow quite often to know what is
happening for the tasks that you have initiated.

Your Cadence designs (schematic, layout, ...) eganszed in libraries. You can go to menu
“Tools->library manager” to invoke the library mayea. The library manager usually
automatically starts after CIW appears, thus yay not need to do that.

Cadence document can be invoked by the “Cadencaranatation” through the Help menu of
CIW as shown below.

Type “cdsdoc&” on the command Console of UNIX (not in CIW) tead the documents for all

Cadence tools.

E icfb - Log: /home,/ecelrc/faculty/slyan,/CD5.log ;|g|5|
File Tools Options Help || 1

loading wars from /usr/local/packages/cadence/local/cdssetup/cdsenv for tool Using the CIW

loading wars from /isr/local/packages/cadence/local /edssetup/odsenv for too -
loading wars from /usr/localspackages/cadenceslocal /cdssetup/cdsenv for too
loading wars from /usr/local/packages/cadence/local/cdssetups/edseny for £ool hown Problems and Solutions
loading vars from ~/. cdsenw for tool asimenw
Loading =awv. cxt Product Hotes
Loading fusr/localspackages/cadence/1c5033/to0ls /fploty. cdsplotinit

* What's Hew

Loading layers. cxt

Loading NGSU SKILL routines. .. DFIl Infrastructure
Compatibility

I About icth

mouse Lo M- E:

E

The Library Manager

CIW and Library Manager are probably the two mogtartant and most frequently used
windows in Cadence tools. CIW shows the log infdram Library Manager helps you manage
your designs which are generally organized in alvamof cells. When you start a design in
Cadence for the first time, you have to creat®m@ty where you can store your designs. Every
library is associated with a technology file thapglies all the color maps, layer maps, design
rules, extraction parameters required to view,gltesimulate and fabricate your design.

1. Sarting Library Manager

The Library Manager usually automatically startea€IW window appears. In case that the
library manager has not started, or accidentally etased, go to CIW window, click on “Tools-
>Library Manager”. Library Manager looks like théngow in next page.
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Library Manager: Directory ...s/netapp/staff/SoC_v1,/TSMC_013
Fle Edit View Design Manager Help
_| Show Categories _| Show Files
— Library i Cell i Vievr
Itemp Tot |f_schemat1c
cigpoells zchenatic

CMOSDecoder

Decoder
NCSU_TechLib_tamc02d
Projeckt_ADC

SOC_ADC

SoC_wl

Sol CTMOS

analogLib

awTEc

cdE0efTechLib

crospll
ena
=00
S0CCMos

tamcl8cf !

g

F-1

]

Before you move forward check that the librariealagLib ,basic antsmc18rf are

exist in the library manager.

2. Create New Library

In Library Manager window, click on “File->New->Liary...”
You will see a dialog window pop up, as shown ia tight. At the Nare” field, enter the name

of the library that you want to create, in our casewp”, to store your design cells.

Library Manager: Directory ...ects/slyan/shouli/teach/Analog

Iﬂle Edit View Design Manager

INew ¢ Library...
Sy B CaE iew .. el
G (Bead- 0N O casaanee |
Save Defaults... i
Open 3hell Window  “p
Exit %
cdsDefTechlLib

Attach this library to an existing technology (ex@enshown: tsmc 0.18 um technology) by

clicking the radio buttonAt t ach to existing

tech library -->"and choosingét her -

>t snc18r f 7, thus the Cadence tools would know the technokgugcifics of your design (like
SPICE models, DRC rules, ERC rules, etc.) Pleas®tenter or change any other fields or

options.
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Create Library

The library temp will be added to your library mgaawindow (see previous page).
You have not only created a libranyetrp” of your own, but also included its associated
technology library t'snc18rf” in your library path. By right clicking on thebliary you
have a variety of options :deleting it, check prtips of the library, or attaching another
technology.

Schematics Using Virtuoso Schematic Composer

At this point, you have created a library (in tk@mple ‘t enp”) to store your design and can
start the design process. For a full custom designprocess begins by creating a schematic.
Then we simulate this design to verify its functibty and analyze its behavior to optimize the
performance. Only after this is done, we will sthd layout of the design. There may have up to
three ways to initiate a command in Cadence Sche@atposer and Layout Editor, (1) choose
a menu from the top menu bar; (2) click a buttortr@nleft toolbar of the window, or (3) press a
hot key. All of above three ways will have the same resifiou can choose what like the best.
For example, to add an instance, you can choosd “Adnstance ...” from the menu bar, or you

can click the buttomi from tool bar at the left side of the window, you can simply press
the hot key “i” from the key board.
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1 Hot keys, menus, and tool buttons

Tool button Menu Hot key Function
B/ Design ->Check and Save F8 Check and save
3._% Add ->Instance... [ Add instances

Edit ->Properties q Edit properties

I Add ->wire (narrow) w Add wires
Add ->Wire Name... Label a wire
7 oeL | Oglete g el
. 4 Add ->Pin... p Add a pin
*’ﬁ‘l Edit ->Undo u Undo

Window ->Zoom ->Zoom In CTRL Z Zoom in
@E Window ->Zoom ->Zoom In By 2 Shift z Zoom in by 2X
Eﬁi Window ->Zoom ->Zoom Out By 2 | CTRL Z Zoom out by 2X

Window ->Fit f Fit the schematic

For more hot keys chedppendix ain the end of a lecture.

2. Create New Schematic
In your Library Manager window, click on the “FiteNew->Cellview”. A pop-up dialogue box

appears.

File Edit View Design Manager
Hews Libra

i, *3"

fhip {Hond. Dadey  op Category...

Save Defaults...
Open Shell Window  “p
e

Exit
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Click on the library name button and selacirip”. Click on the “Tool” button to select
“Composer-Schematic”. The “View Name” will autoneatily change to “schematic”. Enter the
name of the cell you wish to design in “Cell Namdr this lab, we will design a CMOS
inverter, with the cell name of6t ”. Click “OK” after you type in the cell name.

14/02/2007 “I. % 9 02 710 TARDIP VAV I 1

Systems Genter.

oK | Cancel | Defaults| Help|
Library Hame temp - |
Cell Hame not
View Hame schematic
Tool Composer- Schematic —
Library path file

etapp /staff /50wl TSMC 018/ cds. 1ik

An empty schematic edit window will appear as shaelow.

[E Virtuoso® Schematic Editing: Labl Inverter schematic i ] [
Cmd: 3el: 0 4

Tools Design Window Edit Add Check Sheet Options NC3U Help

2|28 &

In the following steps, we will learn how to createinverter in this schematic window.




kolaman@bgu.ac.il

14/02/2007 “ls% 10 02 710 TARDIP VAV I 1
basss@bgu.ac.il

Systems Center.

3. Adding an Instance
To place an instance, e.g. an NMOS device, in gobematic, activate the schematic window,

then click on menu “Add->Instance” (or type “i” hiegy, or click =< | on the left side tool bar).
The “Add Instance” dialogue box appears togethéhn tie “Component Browser” dialogue box.
In case the that does not appear, click on thewBed button in the “Add Instance” dialogue box
to start it.

|Ei Virtuoso® Schematic Editing: Lab1 Inverter schematic
Cmd: 3el: 0

Tools Design Window Edit Add | Check Sheet Options HCSU

v I ¢ (ide) w
@ I '/ire Hame... I
@'12 e Fin... p

5 | Block... |
2 | Het Expression...

A Solder Dot

i Hote

In “Component Browser” window, click on “Library” uiti-selection button and choose
“t smc18rf”. Click on “Mos” and chooserfmos2v” as your NMOS device . To place the instance,
activate the schematic window and click the lefus®button to put the instance at the place

desired.
|~ |Component Brow: -~ |

Commands Help | Lt

Library tsmcl&rf

Flatten |

Filter | Al |

.. (Go up 1 lewel)
roos2e |
o s 3w

nmo snwEEw
nmosnwtIdw

pmosZw

pros 3w

rfnmosZw

cfnmos 3w

rfpmos2w

rfpmos3w

MOS

I ] ]

Note in Cadence schematic composers and layoursdéd command will not terminate unless
the user cancels it or the user starts a new comnhaihis case, you can see another instance is
ready to be placed right after you placed the iirstance. To terminate the current operation
(which is “Add Instance” in this case), prdsSC key on the keyboard. In fact, you can always
cancel the current operation in schematic or lagoltbrs by pressingSC key.

In order to place vdd and gi“Component Browser” window, click on “Library” uofti-

selection button and choosanél ogLi b”. Click on “Sour ces- >d obal s” and choosevdd” and
"gnd" .

4. Set The Properties

10
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To set the properties of the instance that youglested or any object in your schematic or layout

design, select the object by clicking on it anchtge to “Edit->properties->Object...” (or by

typing “q” hot key). An object properties editingrin will pop up. The following is the

properties window of an NMOS Transistor. Change"Welth”, “Length”, and “Multiplier”

properties to desired values, and you do not neetiange any other parameters.

14/02/2007 “ls% 11 02 710 TARDIP VAV I 1

Systems Genter.

QK ‘ Cancel‘ Apply ‘ Defaults‘ Previuus‘ Next‘ ﬂ
Apply To only current |instance — |
Showr _ | system W user W CDF
Browrse | Reset Instance Labels Display |
Property value Display
Library Hame |tsmc18rf | off
cell Hame oos2y off
View Name |3Y1“b01§. off
Instance Mame |1‘]T‘1:L off
Add | Delete Modify | ‘
CDF Parameter Value Display
I (M) 1160.0n off
w (M) g off
Number of Fingers E off
Wik Par Py |2u i off
multiplier E off
Calc Diff Params | off

In a similar manner, we can add an instance of PM@%istor. Set the properties of the PMOS
transistor as, “Width"=2u, “Length”=0.18u, and “Miplier’=1. Set the properties of the NMOS
transistor as, “Width"=1u, “Length”=0.18u, and “Miplier’=1.

5. Connecting the Instances With Wires

To connect the PMOS and NMOS devices or any oteeicds, click on

“Add->Wire(narrow)” in the schematic window (omty “w” hot key). Click at the terminal
where the wire starts, and then click at the teatnivhere the wire ends, a wire will be
automatically added. If you are not satisfied with automatic wiring, you can

remove the wire by press DEL key and reroute ituadly. This time, instead of clicking at the
terminal where the wire ends directly, you cankctize left mouse button whenever you want to
change the wire direction.

| Virtuoso® Schematic Editing: Lab1 Inverter schematic
Cmd: Sel: 0

Tools Design Window Edit Add Check Sheet Options
Instance i

L Wire (wide})

@ : : : Wire Hame...
@.12 Fin...

M, . . . Block...
e 2 Het Expression...
_“J\ . . . Solder Dot

Hote

11
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If you want to stop the wire somewhere insteadosinecting it to a terminal, double click your
left mouse button and a dangling wire is createdjeneral dangling wire should be avoided,
however, in some cases, for example, if you watdlel this wire or add a pin to this wire, a
dangling wire makes sense.

14/02/2007 “ls% 12 02 710 TARDIP VAV I 1
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6. Create pins

Click on “Add->Pin...” (or type hot key “p”) in thechematic window, the following
dialogue box would appear. We have to specifynipait/output behavior for each pin.
For an input pin, choose the “Direction” to benput ”. Specify the Pin Names {i'n”

in the example). Activate the schematic window eliek on the left mouse to put the pin on the

schematic. Similarly we can add an output pin (Mauhe example) to the output of the cell

|___J A Fin ..-‘.-iu“;_l;‘ i
Hide | Cancel | Defaults| Help |
Pin Hames [wid
Direction input = Bus Expansion 4 off < ON
Usage schematic Placement 4 single .- multiple
Rotate | Sideways Upside Down .!

7. Check and save the designs

After the design has been completed, click on “DresiCheck and Save” to check and
save your design. Go to the CIW window to seeeféhs any error in your design. The
following schematic shows the completed desigthefinverter.

— icfb — Log: fusers/netapp/staff/SoC_v1/CD5.log
File Tools Options

Schematic check cample@ no errot
"temp not schematic" sawved.
Extracting "not schematic"

Schematic check completed with no errors.
"temp not schematic" sawved.

I

Amouwse L: showClickInfo() M: schHiMousePoplp () R: schHiCheckandSawve ()

12
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Use the widths, lengths, and multipliers of tlensistors given in the following screen shot.

Virtuoso® Schematic Editing: SOCCMOS_TSMC18 not_L0.35_W3 schematic
omd: Sel: 0

Systems Genter

Tools Design Window Edit Add Check Sheet Options Migrate

uuuuu schSingleSelectPt() M: schiiliouscPoplp () R geScroll(nil "n" nil)

- |
Please note that Cadence automatically labelsnat@odes, usually you don’t have to explicitly
label them.

Creating Symbols

Symbols are useful when the schematic design is H@rarchically. At a higher level of
abstraction, we would like to use a symbol to repldne details of a cell. The symbol of a
schematic cell should define all the inputs angbotst of that cell.

Create Symbol From a Schematic
Click on “Design->Create Cellview->From Cellview"anu in the schematic edit window, a pop
up dialogue box will appear.

| Virtuoso® Schematic Editing: Labl Inverter schen
3el: 0

Design | Window Edit Add cCheck Sheet Options
Check and Save

Save (not needed)
Save As...

Hierarchy

Create Cellview
Hews...

Open...

fHsnard Rilils..

Make Read Only
Probe

Plot

Renumber Instances...

#®HiEe

P
Ao

0
Mo

13
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A window will appear:
bl Cellview From i

OK. | Cancel | Defaults| Apply Help

Library Narr(7 tenp

Cell Hame

From View MHame schematic To View Nam

Tool f Data Type  Composer-3Symbol

Browrse

Display Cellviews N

|]=Eldit Options | =[|

Library Haime Cell Name View Hame

| temp not symbol]

Fin_Specifications Attributes

Yout | List

Top Pins List
Bottom Pins |- List
Eadfﬁave Edit Attributes Edit Labels Edit Properties J

As you see you can define the location of everyipisymbol left/right/top/bottom

We can use the default setup in this window, thiesglick “OK”. The symbol edit window will
appear that contains a default symbol picture eceatitomatically by Cadence. It has a red box
that encloses the green colored inverter symbas fBd box defines the actual size that a symbol
will occupy. You can change the size of this boxs preferred to exactly fit the symbol within

the red box. The red square dots indicate theginections. [@InstanceName ] and
[@PartName] are display variables. The followingtpie shows the symbol.

Virtuoso® Symbol Editing: temp not symbol

Cmd: Sel: 0

Tools Design Window Edit Add Check Options

14
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Choose menu “Add->Shape->Line” or click the toal lz@n ™ , and draw a triangle. Choose
menu “Add->Shape->Circle” to add the small circtelee inverter. Move the pins, triangle, and
the small circle, if necessary, by select and ntbheen one by one. Resize the red rectangle if

side of the red rectangle. You finally get a synbalt looks like this.

nstanee™NanTe]l

The Analog Environment

The Analog Environment

Now is the Time to use the Analog Environment fag Simulation Purpose. Actually the
Schematic that you have previously created is¢hersatic shown in the problem. You have to
slightly modify the schematic now to apply the dedivoltages and the currents. The Input
Voltage source is now to be specified and the Qu#pio be measured between the output pin
and ground with a capacitor in between the 2 nodes.

Then you will open the Analog Environment and perf@ctual simulation on the design of the
Inverter that you have just built. You have to sfyethe Outputs that are to be plotted on the
Results Browser and you will specify the input seuand the time for the Analysis and Observe
the results.

Following the procedure to createot’ schematic, create a new schematigverter _tst”.
Now add your not gate as an instance to your ctus@rmrematic

Once you created schematic as a symbol you carysiadgd it as na instance in another
schematicln order to place gnish “Component Browser” window, click on “Library” uiti-
selection button and choosenl ogLi b”. Click on “Sour ces->d obal s” and choose "gnd" .
Click on “Passi ves” and choose "cap” .Give it 500fF value.

Click on “sour ces- > ndependent ” and choose "vdc". Give it dc voltage=1.8v value.

15
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Click on “sour ces- > ndependent ” and choose "vpulse". Define it like this
Browse ‘ Reset Instance Labels Display |
Property Value Display
Ubrary Name [ =nsLoglil] ] otr |
Ccell Name |v-pu].se’ off
View Hame | synboli off
Instance Hame | VE off
Add | Delete | Modify |
User Property Master Value Local Value Display
Ivslgnore |TRUE | off
CDF Parameter Value Display
AC magnitude i L
AC phase i off
DC voltage i off
Voltage 1 0.0% ot |
Voltage 2 1.8 ¥ off |
Delay time 04 oft |
Rise time 1p ¢, off
Fall time ip & off
Pulse width 20n off
Pariod 40n & M
S P
The final test circuit should look like :
P S Editndt s e e et aloe Tkt Fadiro: ¥ =
Cnl: Sel: 0 Status: Ready T=27 C Simulator: spectre 30
Tools Design Window Edit Add Check Sheet Options Migrate Help
™
%
.. 2
®
=2
(‘\,
|
o
E_E
I
IR
N mnuse e shAdSletP()
! _

Notice that you do not have to connect the wirgsally . In order to connect them
It's enough to give them the same name. Also ntiteevdd! And gnd! Are global nets

because of "I".

Now, After You have finished completing the schamatis time to open the Analog
Environment in Cadence. In the Schematic Windowogd ools->Analog Environment” he

following window will pop up.

16
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Virtuoso® Schematic Editing: temp inverter_test schematic
Cmd: sel: 0

Tools | Design Window Edit Add Check Sheet Options Migrate

Diva
Hoorplan/Schematics
Hierarchy Editor
Mixed Signal Opts.
Parasitics

] Schematics
Simulation
B

I Cadence® Analog Design Environment (2) .
Status: Ready T=27 C Simulator: spectre
Session Setup Analyses Vadables Outputs Simulation Results Tools

Design Analyses _Ef

Lib — #  Type Arguments. .. ... ... L. Enable
Cell Inverter tst
Views  schematic
Design Variables Qutputs
#  Name Walue #  Name/Signal/Expr Value Plot Sawe March ;

Before you start simulation enter to setup and shd&imulator/Directory/host.
For the simulation the simulator pectreand press ok.

Ch oosing Simulator/Directory/Host — Cadence® Analog I
OK ‘ Cancel | Defaults‘ Help

Simulator spectre _:'_D

Project Directory I ~foadence fsimulatior]

Host Mode i@ local remote | distributed

Hpat |

s Dieciory |
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14/02/2007 v[s%

Systems Center.

Next fromAnalog Environmenpress setup-> model libraries setup

spectre3: Model Library Setup

In model library file typ€usr/cds/TSMC_018/models/ incl.scand press on the

Add button. This stage is necessary for the sinarab work.

Now you can start simulate.

You need to specify the outputs that you need@w\and choose the type of analysis that you are
using for your simulation. Go to “Outputs->To Bef¢d->Select from Schematic” and then you
are sent to the schematic. Click a wire to sedeailtage and a device pin to select a current,
when finished hit <ESC>. In our case choose "ird ‘&ut"

to be plotted. Then you need to specify the analysed for simulation. Go to “Analyses--
>Choose...", the following window will appear.

Choosing Analyses — Cadence® Analog Desig

As you can see spectre allow a variety of diffegrdlysis but we will choose the most
common oneSelect the tran (transient) Analysiad choose Stop Time 120n.

Now it is time for the Actual Simulation. In the Alog Environment window go to
“Simulation->Run” or press the icon with green ligind spread out and wait for the results.

18
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I Cadence® Analog Design Environment (4) ..l

Status: Ready T=27 C Simulator: spectre 11

Session Setup Analyses Variables Oumul_@;@ﬂesultfs Tools Help
Design Analyses '-E;

. #  Type Brouments. ... Enable | ..
Library temp | L
Cell Inverter tst 1 tran 0 120n yes -0t

- 1
View  schematic o
Design Variables Outputs I:E:

#  Hame Value |# Name /S1gnal Expr Value Plot Sawe March

[y

in wes  allv no

2 out yes  allv no \

If you use “Outputs -> To Be Plotted ->Select fr@ehematic”, after successful simulation, the
required signals are automatically plotted. Otheewiou need to select nodes to plot after
simulation by using “Results->Direct Plot->trangisignal” and click the left mouse on the node
(wire) voltage to be plotted and then ESC. Thergdgoelow illustrates the results of a transient
simulation on an inverter. The icon pointed onldfeside allows you to separate the waves.

The figure below illustrates the results of a transsimulation on an inverter. The icon pointed
on the left S|de allows you to separate the waves.

i : A H o 4

File Edit Graph Axis Trace Marker Zoom Tools Help
: [/]Label | |
Strip Chart Mode Transient Eesponse m

o] 25.0 50.0 75.0 1000 1250
time (ns)

L .
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For example if you want to measure Triseof signal pressn button and put the pointer on
180mv (10% of total voI

: Jan: B
File Edit Graph Axis Trace Marker Zoom Tools Help
SHEEJEFEE T ¥ B ME [+7]Label [EMEax, %)
Transient Response m

YO (i)

22.5 25.0 27.5 30.0 32.5
time (ns)

17.5
[[0.174ns| 180.072mv
lﬁ aphl.markerQ selected: doukde-click 1o bring up attribute dialog.

The next stage is to pushand bring the pointer to 90% of the voltage (1)62v
As you see Trise is =2.0764ns

[graphl.markero
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1.75
1.5
1.254

1.0

O

75

25.0 0.0
| 22.2689ns |\ 1.8255Y tirme (ns)

Before you exit click on session ->save statethedhe next time you'll enter analog
environment instead of defining your simulationiagayou will click session ->load state .
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Parametric sweep

If you would like to compare some simulation by mhisag manually the value of voltage
source, width or length of transistor, capacitamcany other parameter on your scheme you

can do it automatically and save yourself a |dirok.
Now let's go back to our simulation:

l]!

Status: Ready

Tools Design Window Edit Add Check Sheet Options Migrate

¢ | [

P
/Lm

0
T

>y
7

w) |Mouse L: schaddSelectPt() M R:

|i_ HS

By pressingshift x (down in hierarchy) on the not symbol ,you wilken

-

The lowest hierarchy on the inverter. Next you'#tgsq while pointing on pmos and change

the property.

22
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Systems Genter

ing: temp inverter schematic —- Virtuoso® Analog v
Status: Ready T=27 C Simulator: spectre OK | Cancel| Apply | Defaults| Previous| Next
Add Check Sheet Options Migrate He
Show system W user W CDF
Browse Reset Instance Labels Display
Property Value

Library Name tsmcl8cf

Cell Name pros2y,
View Name spectre

Instance Hame NI

Add Delete Maodif
CDF Parameter Value
bindel nams pch
dpanriition inal WT PMOS transistor
1 {M) 180, On ¥
total_width(M) w_pmos*1l N
Humber of Fingers L
Rultinlice i

In the Analog Enviroment preS&riables->Copy From Cellview
And the following will appear:

Status: Ready T=27 C Simulator: spectre 31
Session Setup Analyses Varables Outputs Simulation Resulis Tools Help
Desigh Analyses _%
. #  Type Brguments. ... Enzble |" .
Library temp i
Cell inverter test 1 tran 0 120n ¥ES -
L] &
- T3]
View  schematic vz
Design Variables Outputs [Ej
# Name Value #  Name/Signal/Expr Walue Plot Sawe March j}/
1 in ves allv no
2 ot ves allv no
3 AGND no  ally no E
Plotting mode: Replace [
Lﬂesults in ...pfstafff3o0C_vlfsimulationfinverter_testfspectrefschematic =|]

23



14/02/2007 “ls 24 02 710 TARDIP VAV I 1

kolaman@bgu.ac.il

basss@bgu.ac.il
Very important:don't forget to define the default value of Design Valealy pressing twice
on it the foIIowmg Wlndow will appear

Systems l:emer

\d Editing Design Variables — Virt ; : o %
@}ancel Apply | Apply & RBun Simulation Help
Selected Variahle Tahle of Design Variahles
Py W_pmos #  Hame Value

Value [Expr]( 21—1_) T pMoS

Add | Delete | Change | Mext| Clear| Find

Cellview Variables Copy From | Copy To

Write the value in Value(Expr) section and préss

Before you will run Parametric Analysihieckthat the design variable default value is in
range by running a simple simulation.
i Virtuoso® Analog Design Environment (1)
Status: Ready

T=£7 C Simulator: spectre 3
Session Setup Analyses Varables Outputs Simulation Results Tools Help
Design Analyses _%
' #  Type Arguments. ... Enable |° ..
Library tenp e
4 0C
Cell inwerter test 1 tran U 120n ¥ES
|9 3
: Tl
View  schematic ¥ vz
Design Variables Outputs DE::
#  Name Value #  Name/Signal/Expr Value Plot Sawe March

1 w_pmos @ 1 in ves allv no }}/

File Edit Graph Axis Trace Marker Zoom Tuols Help

SGr#HE FEEWE W NE e

Transient Response i

50.0 75.0 . 125.0
time (ns)
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Next press off ools->Parametric Analysis
Virtuoso® Analog Design Environment (1)

Status: Ready T=27 C Simulator: spectre 31
Session Setup Analyses Variables Outputs Simulation Resul

Design Analyses
# B s .. ... ...
Library temp Type CEEILEES Monte Caro ...
Optimization ...
Cell inverter test 1 tran 0 120n RE
View  schematic Calculator ...
) ) Results Browser ...
Design Varables Outputs
Waveform ...
#  Name Value #  Wame/Signal /Expr ¥alue  F Results Display ...
1 v _pmos @ 1 in ¥ Joh Monitor ...
2 oot wes allw no =]
3 AGHD no  allw no s

In the Parametrlc AnaIyS|s you should fill the &nlling section:

Tool Sweep Setup Analysis Help | 38

Range Type From?To 05 2
Auto 7

Step Control

i

Variable Name The parameter you want to change —>w_pmos
From : first value

To: last value

Total Steps exactly as it sounds

Also you have to press tigzlect

To be sure all the values you to be simulated lvalsimulated
PressAnalysis->Show Sweep SetsSelected

Parametric Analysis - spectre(0): temp inverter_test schematic
| Tool Sweep Setu
!
] Start
Start - Selected
} ot
| Sweep 1 Htop Jle Hame | P_pmod Add
i
F Haming Mo 0. G o
Range Type =L To i
ge Typ {AEyE N
Show Swreep Sets [ g
Step Control I Sorted ...
Al ...
Selected Sorted ...
- Raculte il e ——

25



14/02/2007 “I. 26 02 710 TARDIP VAV I 1
kolaman@bgu.ac.il

Systems l:emer basss@bgu.ac.il

The following window will appear:

Now just pres®\nalysis->Start selected

Parametric Analysis - spectre(0): temp inverter_test schematic
Tool Sweep Setup
Start
tart - Selecte
Sweep 1 HAED Jie Hame | F_Pmos, Add Spen
Pt
F Pasenm Howw 0.5y o
Range Type ! To
ge Typ L
Show Sweep Sets
Step Control M€ P emsteps |4

And the simulation will start !!!
The foIIowmg waveform wmdow will appear

File Edit Graph Axis Trace Marker Zoom Tuuls Help

= Wi i B [vILabe | |

Transient Response

] 25.0 Lo.o 75.0 oo 125.0
titme (s
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PressStrip Chart Mode button (pointed on the screen) to split the waves.you can see
there four different outputs for four different uak ofw_pmos
Before you exit presool->Savein order to save the state (similar to Analog emvinent)

Parametric Analysis - spectre(0): temp inverter_test schematic
Sweep Setup Analysis Help | 38
Close ...
Checkpoint
Revert ... Yariable Hame w_pnog

Recall ... T 7
] From/To From 053
3ave 3cript ...

fudd Specification

To B
Select W

Step Control Auto Total Steps |+

If you would like to load the current state in fagure all you'll have to do is press
Tool->Recalland press OK

Parametric Analysis - spectre(0): temp inverter_test schematic
Sweep Setup Analysis Help G
Close ...
Checkpoint
Revert. ... Varable Name w_pnag
save ...

From/To 0.5y

F
Save Script ... rom

Add Specification

To B
Select W

Step Contrgl ~ LNear Steps Total Steps |0 "%
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Shortcut for Cadence
General mouse commands

left-mouse > select/click
middle-mouse> over object brings up typical properties
right-mouse -> repeat last operation

LAYOUT VIEW

I > create instance
o} > property

f > full view

u > undo

C > copy

p > create wire path

shift x > down in hierarchy (new windows)
X > down in hierarchy (same window)
shiftb > up in hierarchy

b > up to selected hierarchy

Ctrlz > zoom in

Shiftz > zoom out

Ctrlp - create pin

o] > create via

r > create rectangle
k > create ruler

Shift k> Remove all rulers

I > create label

Shiftf > Diplay all hierarchy levels

Cntrl f > Display only top level hierarchy

Shift S> Search Instance

Shift C-> Cut selected

z > zoom to box using left-mouse clicks
arrow - keys move around window

F3 > Command options

F4 > change wire editing mode - partial /full

SCHEMATIC VIEW
Right click on mouse and circuit the area ->zooranrarea

I > create instance

Q > property

F > full view

U 2> undo

U > redo

C 2> copy

w > create narrow wire

w 2> create Wide wire

R > rotate

I 2> label wire

shifte > down in hierarchy (edit mode)
e 2> down in hierarchy (read only mode)
Ctrle - up in hierarchy

[] > zoom out/in
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