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Outline

®Full custom IC Design Flow

® Composer Tutorial
Making library and cells
Drawing schematics —an inverter example
Opening existing cells
Creating symbol
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Full Custom IC Design Flow

Clirewit Netlists Schematic

FPre-layout simulation

Layout

DRC, LVS

Frrasitic BExtraction

FPost-layout simulation

Composer, Text Editor

Hspice, Spectre, Eldo...

Virfiuoso, Leaker

Crili bre

Crili bre

Hspice, Spectre, Eido...
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Open the Terminal Environmen

& Terminal

File Edit Tabs

Jusr/cad/user_setup/adms.cshrc: No such file or directory.

catcher [cllee 2:26pm ~>-|:|

View Terminal Help

@ Archive Manager

@ Accessories » % CentO5 Network

@ Graphics » 0 CentOS Network Alert Icon
& Internet » @ Configuration Editor

% Preferences + @ Disk Management

ﬁ Programming * G Floppy Formatter

ﬁ Sound & Video + a Hardware Browser

Q System Settings > & Internet Configuration Wizard
IW ? Keyring Manager

@ File Browser @ Network Device Control

TB Help @ System Logs

% Network Servers

Applications XTSI
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Start Cadence Environment

Invoking icfb & in terminal

|: ~(m9761571)%
- ~(m9761571)%telnet ws?2
140.114.24.112. ..

[mO9761571@ws2 ~]1$ mkdir vlsi_composer
[mO761571@ws2 ~]1% cd vlIsi_composer/
[m9761571@ws?2 ~/v1lsi composer]$ 1cfb &

b X-Win32 X M=

Custom IC Design Tools
Yirtuoso® Front to Back Desigh Environment

Copwight @ 1992- 2004 Cadence Design Systems, Inc. all iahts reserved. Cadence and the
Cadence logo are registered trademarks. all others are properfies of their respective holders.
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Main Window

After successfully checking license, the main window shows

i WHICH IS THE PROPFETY OF MENTOR GRAPHICS CORPORATION A
:::: R ITS LICENSORS AMD IS SUBJECT TO LICENWSE TERMS

If j.'
mouze L: | R

=
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Making library

From main window, File — New — Library...
A new window called New Library pops up

File | Tools Options Hedp
::i:ﬂm;:‘m _j._r %Iﬁn; Eiﬁ:fﬂeﬂﬁf?:-.:'.;iiiu_u JoucS=shac ed/phos/iceStool=s/'queryakl/ag:_cal |
Inmpnn L P — H
Exgport
Refresh, ..
 Mgke Read Only... o R

Mmse Nata

oK | Cancel  Defaulls  Apply Hep
Latwary Technology Fike
Narne p l If you woll be creating mask kiyout or

ather physical data in this Kby, you

'D“'?‘"'Y oSy SNUGRNIEIY. | |1 ouin el Sochuaciog e 3 ros

Iy auva Lo u<a onty Schemaltic ar HDL data, a
{node Ls technetegy file 15 not required.
1exill

& Compile & new tech e
Adtach to an mashing lechiia
e fuassss 2005/ phlan /3 clab < Don’t need a techfile

Dasigm Manager Ho DM
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Making Libraries

Enter the library name in the Name field
If you have techfile (018ms.tf), you can choose the option of
Compile a new techfile option, and press OK.
or , you choose the option “Don’t need a techfile”.

~ 0K | Concel  Defaulls  Apply Help
Libramy Technobosy Flle
name [ [1oLak IT wioia il g cresating iweassk, |any oul or

ather pivysical data in this libkary, you
will need a technology e, T you plan
to use only schemetic or HOL data, a

Diree: bory (non-library dimclories )

[-EL [k o]

nodals techmodogy file & ot reguined,
akill

2 [# Compite a naw tachiils |
-~ Altach to an eastng lechiile
1zerad 006 phlansiclak « Dom"t maed & techiibe

OK | Cancel Defaults Apply |

Wanager Ho DM |

ASCI Technoiogy Fie gf |0 e

HE i Taraemae |y | TEEsh
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Making Cells

From main window, File — New — Cellview...
Choose the Library at which the cell is created

Enter the desired name in the Cell Name field (nand2)
Choose Composer-Schematic in the Tool field

Press OK

Creale Hew File El

Ok Canced | Dalaulls Hedg

Litwsury Fame .2 TEE

conname 3 NANAZ

e M achewakag
£ composer - Sehenmatic |
COMpOSEr- Symbol

Libwary jedll e 5 rapmics - Eaior
P — prlagers oas Cefamad bo IvExtractlepard Aieme fusse 20 igrarchy - Editor b

Make Fead Outy.._ " : ——————— SpectreHDL-Editor ——
| T Text- Edimor

WHIH. - Editor

T

VHOLAMS- Editor
“Wierillng- Evlitor
WEHInGA - FHItnE
Werilmg k5 - Editor
Virlunsa
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Schematic Editing Window

mouse Lo =chsingls
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Inserting Symbols

Press key “i”or the instance button frorr 3 |the toolbar

Press “Browse”from the popped window

Pick the desired cell from library manager

Choose symbol view for schematic editing, and press close

analogLib — nmos4 —symbol

1 I i 1| 1
Add Tnstnnce E! R
| Hide  cCancel |uarams| Help = st |
| | — i e
| Litirary Browse | rioee T el
[ 8 = o
\Vigw  [Fvwhol o =
| Mamos L =
| Ay Rows |L commns | 3 A
Hotate | SHEWRYS Upside Down
é i i
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Editing Properties of Symbol

After closing the library manager, the corresponding library
and cell name appears in the popped window
Fill some properties for the symbol

Al Insiance =

Name: Mn “ide | cancet | erauns| Help
Model Name: nch == —
Multiplier: 1 con[masd,
Width: 0.5u Viewy 7| ki
Length:0.18u et | _
Array Rows L Columnns L
Press Hide Button r =" e
Waedel name 2 nch,
Muttiplier {1z
wadin 4 0.5u

Lemngyth 5 0-11 8”

Drain diffosion area
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Adding and Connecting

Insert nmos4, pmos4, symbols from the analogLib
library

nmos4: 0.5u/0/18u/1
pmos4: 0.5u/0.18u/1

vdc: DC voltage=3.3V
gnd

Press key “w"to place wire

bt o o - el S R
l=186.86n. . . .
w=5EE0_n

o = TE@ ddn
- . . . . -~ w .: i "it'-"i | . - . . -
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VAre Namne

Names /

Font Heighl
Font Style

Justification

Entry Siyle

Aotate

Adding Net Names

Press key “1”(Label) and keyin the corresponding node name
In the popped window
Press Hide and drag the “net name”to some wire/node

& Hitle Cancel Defaults

Hel Expression

Ut
0 052% Bus Expansion € off . on

slick Placement @ single . multiple
lowerCenter Purpose 9 label alias
fixed offsel Show Offset Defaulls

- rl-E ro. - . - - . o |r - -
=1E2.88n. | . . .|| I=1&E.40n.
] w=580.8n
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Indicating |/0 Ports

11 ”

Press key “p“or the pin button "= from the toolbar

Specify the Pin Name and choose the Direction
(input/output/bidirection)

If pin connect to some net, the pin name should be identical to
net name to avoid confusion.

Press Hide and drag the pin to the right place

Add Pex
L cancol | Dataunts Help
Ao Hames 2 |24 I
Dtrection 3 Input Bus Expensen € eff . on
Usage schematic Aacement & single . multiple

Altach Net Epression: € He Yes

Rotate Sieways Dashde Dawn
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Saving the Schematic

Press key “X”or check and save button = | from the toolbar

22 s8 (K

To save the schematic and make sure schematic is error free
The main window reports the status of schematic

File Tools Oplions Help | 1

“WAANING® OLEEXLTS lﬂ:. =03 Gns Cenmmed Gh INEALCACELayErs
ading schewabic et
f oy

JL.c
Lo xL
15}

Bl
ndLng y

.'.' g

Exlracting "iav achenablc”™

Echematic chkeck completed wath mo ercors

antise [ mnksedddPt]) K achHiMpissaPoplip| R: Teggle llray Mods

Pl &l gtarling podal Ner U rouler or gidp Lo diomond usng the "s” key.
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Open Existing Cell

From main window, choose File — Open
In the popped window, choose the Library and Cell Name you want
Choose the desired View Name, and Press OK

Fil Todls O

1

sLagers was pemdesd Do DERtCAcTLYpsCs
=t

HEAT10"

T —

iplaksd with e acrora ] " ':'F'E'"I File L&J
H
B OK | Cancel  Defaults Help
Library Name il 2 Cell Hames
Cell Hame nand] e
_ hwl 1 FR4
View Name schematic 4 hwl 2
hwl 2 _PRES
Browsse

Mode & edit read
Library path file 3

/home /m97 /mMOTELEL fods. Like
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Creating Symbol

Open nand?2 schematic first
From schematic editing window, Design — Create Cellview

— From Cellview...

Tools Design Vindow Edit Add

2/ @

0.
2|4

Check and Save b4

save (not needed) 3

Save As... 5

Hierarchy 1

Create Cellview From Cellview...
MNew... From Fin List...
Open... From Instance...

Diaonard Dy,

Make Read Only
Probe

Flot

Renumber Instances...

Make sure that Library and Cell Name are correct.
Choose Composer-Symbol and Press OK

w Cellview From Cellview [ﬁ
:I- Ok | Cancel | Defaults | Apply Help
Library Hame |hW]I | Browse

Cell Hame nand%

From View Name schematic

Display Cellviews N

Edit Options |

2

symbol}

Tool { Data Type3 Composer- Symbol

To View Name
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Another window pops up

Defining /0 Ports

The I/O Pins listed in the window accord with Pins that was inserted in

Schematic Editing Window

You can decide the position of Pins on your own
Press OK if the I/O pins list is correct

2

% Symbol Generation Options

OK | Cancel | Apply

Library Hame
bl

Fin Specifications

Left Fins
Right Pins
Top Pins

Bottoim Fins

Exclude Inherted Connection Fins:

# Hone

Load/Save

(o) |
Help
View Hame
symhol)
Attrbutes
BB List
out: | List
VI List
vsg List
Al Only these: |}
Edit Attributes Edit Labels Edit Properties
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Symbol Editing Window

Then, Symbol Editing Window pops up
Input (output) ports lie at left (right) as previous page’s setup

['iiiiiiif' 'i' I"'I:EEI t u::::;1 N u:::::::: s I"""'--J:':ZZI] r"r':'| e]

[@partNamel
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Export Netlists (1/3)

File — Export — CDL...

% icfb - Log: /home/m97/m9761614/CDS.log ['Z' | (=] Lﬂhj
File | Tools Options Help 1
New ined in lihFile */home/m97,/m0761614/cds. 1ib’ for Lih ‘lahd’ .
I
1 Open...
I lmport
I
Export EDIF 200...
Refresh... EDIF 300...
1 Make Read Only... PRAatten M: schHiMousePopllp () F: schHiReturn()
| Close Data... CDL...
- Defragment Data DEF... T —
Exit... LEF...
Stream...
CIF...
Router ...
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8

w Virtuoso?CDL Out

Export Netlists (2/3)

Choose “Library Brower”

~ Library Browser - Virtuoso?CDL_.. = | B

Ok Cancel | Defaults

Template File

Baar b Haokoroaiasd

Metlisting Mode

Top Cell Hame
View Name
Library Hame
Output File

Run Directory

Apply

Load  3ave

Analog

Library Browsser

nand
symboll

hwl

netlist

Show Categories

Library Cell
foval nand?
US_8ths PRES
ahdlLih bl 1
analogLib hwl 1 FR4
basic hwl 2

cdsDefTechlil | hwl 2 PEES
functional hwl 3

hwl hwl 3 P
tfExamples nand2
tfLih nand?_ test
wilchw3

wirefinal

wirehwd

wlichwd

wlichwh

Close Filters...

Viewr

Teymbol

symbol

Help
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Export Netlists (3/3)

Specify output netlist name (.sp)
View the generated netlist

w Virtuoso?CDL Qut

Ok Cancel Defaults | Apply

Template File

Load | Save
Biagy i Bnchomomand
Hetlisting Mode Analog

Library Browsser

Help

Top Cell Hame nandZ
View Name symbol
Library Name b}
Output File nands. sp
Run Directory
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Hotkeys

Instance i Copy c
Narrow Wire W Move M
Wide Wire W Delete del
Pin P Rotate r
Undo u Property q
Redo U Zoom z
Stretch m Check & Save A
Descend Edit/Read |E/e Ascend one level | Ctrl+e
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