VLSI 7 %

Labl

Environment setup
(2 4p ¥ 8 #220160920)

‘ National Chung-Hsing University
Department of Electrical Engineering
& i? JB A, %i_. Analog Integrated Circuit Laboratory

B oL - 00
&5 AIC Lab.



Bip AT AR > B RS
1. :&3|Data_in_teacher it «
i 4 "cd Data_in_teacher”
2. % pDatainteacheriZs 7 & cicl8 #
L

3. Al p e FEFHR L A7 ECicI8F 2
EGEE R AT .
ip & "mkdir ~/5 5.7
in 4 “cp —r cicl8~/5 5L/

4. ﬁig?l »"source ~/work.cshrc”
5. iFa > #Enter
6. & »cicl8F i &

# »~"cd ~_/5§ %./cicl8” CIc18 = racienmmmisoni
7. ﬁﬁl *"icfb &”
ps. MigE »s N E R
1. ﬁg;l ~"source work.cshrc”(:£ a) cicl8 <-7.JH Zof A Alictb
2. #i»"cd /% %./cicl8’ 3. i »"icth & s RS PTAEL B

HIESE AIC Lab




= Library(1/2)

® Tools — Library Manager...

Library Manager: WorkArea: /home/g9864017/g9864017

File Edit View Design Manager Help |

_| Show Categories _| Showr Files

— Library Cell View

Us_Bths
ghdlLih
=naloglih
haszic
cdsDefTechLib
functional
rfExamples
rfLib

e

e — Me: es

=1

but was defined in libFile ' /home/g9864017/99864017 /cds. Lib' for Lib 'te =
e Log file is "/home/g9864017/99864017/1ibManager. log". J

'SKILL Development...

=

icfb - Log: /home/g9864017/CDS.log

File Options Help ‘ 1
|£f THIS WORK CONTAINS TRADE SECRET AND PROPRIETARY INFORMATION |=
£ WHICH IS THE PROPERTY OF MENTOR GRAPHICS CORPORATION
i// OR ITS LICENSORS AND IS SUBJECT TO LICENSE TERMS.

i

i I
i

mouse L: M: R:

>

o o0 20
H1E5  AIC Lab.

[ O



£Library(2/2)

|-- Technology File for New L —

1. gti¥ File — New — Library... or | con =
W Technology File for library "VLSILAB"

If you will be creating mask layout or
Library, Manager: WorkArea: /home/go864017/dI 7y other physical data in this library, you

File Edt View Design Manager Hame @ will need a technology file. If you plan ) 3 % CO m p | e a new

to use only schematic or HDL data, a

~| Show Categories | Show Files Directory technology file is not required.
o o 7 techfile » #0K

C% You car;_4 Compile a new techfile
US_8ths - Attach Toan existing techfile

ahdlLib 2. #’TVLSI LAB > .- Don't need a techfile

analoglih

hasic

cdsDefTechLib ﬁ-o K "

functional RS -

L Enemplos “local_home funivtrain 49464023 Load Technology File

a L~
rfLib _ ob Cancel |Defaults‘ Apply ‘ Help‘

— Design Manager

) Hwe HORE ,qsu\l Technology File |mivtrain!49464[l23/cic18. tf @

L) Hme P D3R

Mew Technology Library |V'LSILBB
OK | #Apply | cancel Help

i

but was defined in 1ikFile ' /home/g9864017 /99864017 /cds. 1ib' for Lib 'te = |
Log file is "/home/gl864017,/99264017/1ibManager. lag”. J 0K |Cancel| Apply Help| [

i‘*’\uﬁ,g | 4 2L:% Browse -
7 (B wp oo chreskasg) 3£?~C|C18tf ’

Load Technology Flle: /local_home/univtrain/49464023/cicl8.tr WLSILAE/

lire i #Q. O K

File Browser

Loading techComp. cxt
Compiling class 'layerDefinitions'.. .. o
Compiling class 'layerRules'. ... o

Technology file '/local home/univtrain/49464083/cicll £f' loaded successfully. |

Tl @

% 5, é; I‘é }éf :‘_’. lerary Current Directory i

#local home/uniwtrain /49464023 N

HIE S AIC Lab

e80T TU0e



Composer-Schematic
2 @ Tool
U

#73 Schematic(1/4)

1. BLiEVLSILAB » &% £ BiE File - New — Cell View...

Library Manager: WorkArea: /local_home/univtrain/49464023 |- |0 X
File Edit View Design Manager Help
Show Categories Show Files
Library Cell View
FLSTLAR i
Us_8Bths
VLSILAE
shdlLib
analogLib
hasic
cdsDefTechLib
fonetional (m createNewFie -5 ]|
g
ap37 OK Cancel | Defaults Help
rfExamples
fLib /
Fe Library Hame @
e (D)

/ o arme schematid

H.; Library path file
9 = 5y cal_homeIunivtrain,-’49464%3fcds. 1iK

- inv \

2. ¥ Composer-Schematic

Messages

Warning: '/local home/uniwvtrain/cds. lib', Line 4: End of DEFINE command w
Warning: '/local home/univtrain/eds. lib', Line 10: End of DEFINE command

DN g

m: Sel: 0 3

Tools Design Window Edit Add Check Sheet Options Migrate Calibre NeoCircuit Help

2 & [

0]
"o

mouse L: (neoCatch schSingleSelectPt() (ncktSelCh M: schHiMousePopUp () R: schZoomFit{l.0 0.9}

»

. 0800 . 008
i3 AIC Lab..



#73 Schematic(2/4)

o #F) lcon

fit 77 (tr ik 4¢ © Shift+s) B (RS © Q)

MR2ME(Hrik st 1 ]) Pin(iz ik 42 © p)
g 245 (Mg s - ) Line
R (PR ik g2 0 m) Rectangle

Copy(Hriz ¢ : c) Label(fig st : 1)

# (i & * m) Selection Box

#] e (e if 48 - delfif) Cmd option

Undo(r it é¢ - u) Repeat(} ik 4## : Shift+u)

o, GeecC
IS5 IC Lab. |

oSBT T - TOe



#73 Schematic(3/4)

Virtuoso® Schematic Editing: VLSILAB inv schematic

Cmd: Instance Sel: 0

Add Instance

Tools Design Window Edit Add Check Sheet Options Migrate Calibre NeoCircuit

[=)E](]

Hide Cancel | Defaults

Library |analogLil
cell nnosg
View symbol

Rotate Sideways

Model name
Multiplier

Width

Length

Drain diffusion area
Source diffusion a
Drain diffusiﬂeﬁ@ iéﬁ B
Source diffusion pefiphery W BB
Drain diffusion res squares |

Source diffusion res squares .

Drain diffusion length i
Source diffusion length
Temp Hse from ambient
Estimated operating region
Hot-electron degradation
Sourcefdrain selector

Additional drain resistance

| source resi e i

/@

wes T 2. FBTOWSE

Array Rows |1 Columns | L

Upside Down

Help

¥ Show Categoties
Library

JanalogLib

Us_8ths

WLSILAE

ahdlLib

>2d3DefTe chLihb
functional
g
op3T
rfExamples

g

3.ig B~analogLib—nm@s4—symbol

Close

Library Browser - Add Instance

Category

Actives

j Ewverything

Uncategorized

Analysis

Parasitics

Passives

2 sources

Cell
Trmasd

diode
ibis_buffer
nbsim
nbsimd
njfet

imes

nime 54

npn
nsoli
nsoip
ntft
phsim
phsimd
pifet
pmos

psoip
ptft
schottlky
scr
usernpn
userpnp

Filters...

ams
auCdl

aulws
cdsSpice
hspiceD
hspices
spectre

Help

S —E=

HYE 52

o000 20
AIC Lab.



#73 Schematic(4/4)

Cmd: 3el: 0
nols Design Window Edit Add Check Sheet Options Migrate cCalibre NeoCircult

Hide Cancel | Defaults

Fin Hames | Wir]

Direction input Bus Expansion 4 off . on
Usage schematic Placement # single . multiple
Attach Het Expression: 4 No Yes

mouse L: (neo2Catch schSingleSelectPt() (ncktSelCh M: schHiMousePopUp () : schEZoomFit(1.0 0.9) Sypuerty Hame
" 3 47 3

Detault ot Hame L

Pi n ’?,@P ’ %ﬁ‘.ﬁ: \\p ” ﬁ Frs Hakgil

Rotate Sideways Upside Down Show Sensitivity >

Font Hivie stk

. 0800 . 008
iP5 AIC Lab.



1= > symbol(1/2)

1. Design — Create Cellview — From Cellview

2 A e E

3 | DN WS

Ll
-

tuu i
i oL
2

Q[ ¢ Y

Virtuoso® Schematic Editing: VLSILAB inv schematic

Sel: 0

Check and Save
Save (not needed)

Discard Bliis...
Make Read Only

Renumber Instances...

mouse L: (neo2Catch schSingleSelectPt()

Window Edit Add Check Sheet Options Migrate Calibre HeoCircuit

(nckt

Cellview Fron Cellview

1

OK ‘ Cancel‘ Defaults! Apply | Help
Library Name VLSILAB Browse |
Cell Name ing

From View Name '

OK | Cancel| Apply Help
Display Cellview LSy Halie (:ey_i_am < :Uiew___N::\me
VLSILAE inw | symbol;
Edit Options - -
Pin Specnﬁcahorf- Attributes
Left Pins  vin} List |
Right Pins | vout | List |
Top Pins r List |
Bottom Pins . List |
Load/Save | Edit Attributes | Edit Labels | Edit Properties |

. 0800 . 008
i3 AIC Lab..



1= > symbol(2/2)

VirtuosoB Synbol Editing: YLSILAB inv synbol
Sel: 0

gn Window Edit Add Check Options

"""""""""""""" HarrstanceNamel
!

imouse L: mouseSingleSelectPt M: schHiMousePopUp () R: schHiDelete()

>

A== - -
5% AIC La




# SP#(1/2)

. » Hew " EDIF 200...
1. File —» Export — CDL : Open... EDIF 300...

[v] icfb - Log; /home/g9864017/CDS. I [11]:1114# atten... |
File Y Tools Options

?7-’ THIS WORK CONTAINS TRADE SECRET AND PROPRIETARY INFOF

7 VHICH IS THE PROPERTY OF MENTOR GRAPHICS corporari REfresh... DEF

i/ OR ITS LICENSORS AND IS SUBJECT TO LICENSE TERMS -

i ! Make Read Only... |Ef

‘f/ ' T F

II I Close Data... Stream...

mouse L M ] DEfrEI.HITIEI’It Data - CIF

>

Exit...

Router ...

Virtuoso® CDL Out

Cpncel |Defau|ts| Apply |

HBIJ

Library Browser - Virtuoso® CDL Out

Template File L b B 3w Cal 1 v 2 ih
ibrary Browser » 3§ H1 R
h Sav . F ) . & .
ex ¢ VLSILAB |—inv =35chematic =
| Ha o Baokgroimst us_fin =7 A LN/ inv k schenatic
VLSILAE
Netlisting Mode Anglog x:ﬁiﬂ:
basic
— —
Top Cell Name |ind g
opd?
View Name |schematlc ri?}:mples
LIl
Library Name
Output File
Run Directory

Resistor Threshold Value |vZDUEE = \ 4 S p ﬁ '_%‘ '%,i ﬁ%. ,=

Resistor Model Name l

Equivalents l
Include File l
)
J Check Resistors # value . size . none I
Check. Capacitors # value . area . perimeter . hoth . none | _One | Fiters.| hep |

HIE S AIC Lab

oSBT T - TOe



# SP#(2/2)

Analysis Job Succeeded

% Job ' /local home univtrain/49464023 /VLSILARAinv/sp' that was started at 'Sep 21 17:16:13 2010' hag succeeded )

o | sl jﬂ‘ﬁ%#ﬁ

feQ
sp - BEEER =%

W BEET 4B R QGRAT
>

EEP HEE BTV Wie BBEE bW

€« . v a0 @ =~
r—5F i) EHRER BAE R G| w3

g [/Ic:a\_hamElun\vtraln/4945402BNLSILAEﬂnwsp ] S i & |LERHRER s
ﬁ ﬁ ﬁ FrE o i

ihnl map raw

8 W - A BRaca
[@] [ meiem == |[ 3 cadence Library Manager J[ & runivirain [ @ sp - mmmms =T

e, Ge80. . s00e
H1E5  AIC Lab.

[ O



Assignment

a—"1m

NAND?2

Transmission gate

——out

Inverter

PMOS (W/L)=0.75um/0.18um NMOS (W/L)=0.25um/0.18um

T = savee
g5  AIC La



