® > N

GIMmMOOwP>®

~—IEMMOUO®® A

Cadence Tutorial

for Cadence version 6.1

Inkwon Hwang

Feb, 2010
Create LiDrary ... e 2
SCNBIMALIC ..ttt re e ae e nee e 3
Create @ CEll VIBW ......co et nree e 3
DIraw @ SCNEMATIC........eiiiiiii ettt e e e neeeteenneas 4
RUN SPECLIe SIMUIALION .......oeiiieiic et nre e e 9
Launch ADE (Analog Design ENVIronmMeNnt) L........cccooeiiieiieiiin i 9
o T [oR=] U | o USRS 10
AV [0 (=] B I o = U =TSRSS 10
STMUL .o e e e e st e et e e e s be e e e be e e st be e saneesareeenneeennes 11
Choose a type of analysis - tranSIENT.........ccccoviiveiieiie e 13
Select SIgNAIS T0 PIOT.......oieeecc e 14
RUN SIMUIBTION ...t re e nne e 14
I |0 U | PRSP PPPPPRTOPIS 16
Create @ laYOUL..........oooiecie et te e nre e nreennee s 16
Add AN INSTANCE - NIMOS .....veiiiieee e e e sre e esreeareeereensee e 17
Add more instances — pmos, ptap, ntap, and ML _ploy ........ccccoceviviieiiieiievene 18
DIraW METALL ......ooiiiicicee et e et e e ae e nre e nreeanee e 19
RUN DRC ..ottt ettt et et e et e st e e st e be e st e sreeseesneeteanaenneens 20
0 [0 1 o LSS 22
I =1 SRR OPPPRR 24
U T Y TSRS 25

RUN SPECLre SIMUIALION ........ocoiieiie i 26



1. Create Library

A. Tools = Library Manager

[@ Virtuoso® 6.1.2 - Log: fhome/scf-10finkwonhwiCDS. log

Eile Tools Options Help cadence
J_UclLlJ.IlH =35 L LI . CLSETT J NRELY N Y LR E g & l_ILLID'U
*WARNING* enwSetW¥Wal: Can't set the walue of warisble 'modelPath’,
in tool[. partition] 'hspiceD. enwlpts' - it has not been registered.
Loading NCGSU SEILL routines. .. e

Done loading NCS5U_COE customizations.
ot

I mause L: Tl R:
1] =

B. File > New - Library

B Library Manager: WorkArea: fhome/scf-10/inkwonhwicds

Edit Wiew Design Manager Help cadence
ud
i Cell Wiew
Caegory... | el ~Views
]
00_Complete_Index_00
Load Defaults Current_Saurces_Index e
Save Defaults... Diodes_Index
H_Spice_Only_Index
Cpen Shell Window...  Cirl+P rAOE_aZd
MOE_dZa
Exit Cirl+ 3 Microwave_Parts_Index
TS0 _TECHLII_TEmCnS MCEU_Analog_Parts
MCEU_TechLib_tsmc03d M_Transistors_Index
MCSU_TechLib_tsmc04d_4mzpP P_Transistors_Index
analaglib Parasitic_Dewvices_Index
hasic Pmoscap
cdsDefTechlib R_L_C_Index

4

Log file is “/homesscr10dnkwonfw/cdsdibManagerlog”.

- Bl
I (M

hod

Mew Library

C. Give a name and attach it to a technology library

Technology File for library "demo”

Mame demal

You can: o Compile an A5CH technology file
Directary |23 homessc-104nkwanhwcds!

SLVS E_ths'”bh ® Aftach to an existing technology library
INL.cs

S inkwaon [ leBindkeys.il ' Do not need process information
(A spectre_sample [ lib.defs -

[(techfiles [ libManager log m Cancel J| Help |

s Reference existing technology libraries

Rtestz [ libkanager.log.cdslck
R testa [ schBindkeys.il
[ ade_vivalog [ tsmczs spice 4 . .
[ ade_vivalog.cdsick X% Attach Library to Technology Library
File type: || = Mews Library demo
-~ Design M Technology Library NGSU_TechLib_=milf
WCSU_TechlLih_=milé
Use NOME NCSU TechLib hpOf
Usze Mo Dk WCSU TechlLih tsmcOZ
WCSU_TechlLib tamcO2d
WCSU_TechlLib_tsmc03 il

© (Apply ) (Cancel) (Help ) m'.Cancell”'Apply""Help.'l




2. Schematic

A. Create a cell view

rary Manager: WorkArea: fhome/scf-10/inkwonhw/cds

Edit ¥iew Design Manager Help
n ~File
L Library.. r
demo n

Library

' ~Cell
Category... .
ategory Cell 1w

i schematic
Lnad Defaults Wiew

Save Defaults... Type |schematic n

Open Shell Windaw...  Cirl+P A
o ~ Application

Exit Clrl+3 . f i
LUy =11 L (T Open with Schematics L n

MCEU_TechLib_tsmc0d_4rzp

analogLib Ll .ﬂ.lways uze this applicatinn for this TE;'FIE! of file
basic
cdsDefTechlLib Libl’ary path file

— Jhome Sscf-101nkwonhw /cds/cds. 1ih

4

Log file is "haome/sci-10dAnkwonhwrcds/AibManager.log”.
Created new library "dema” at /homesscf-10Ankwanhw/cds/dema.
DB was auto refreshed

m"Cancelh"' Help

-
I (M

Mew Cell View

rary Manager: WorkArea: fhome/scf-10/inkwonhwi/cds

File Edit Wiew Design Manager Help cadence
_ Show Categories _ Shaw Files
~ Library ~call ~Wiew
demo iny schematic
MCEU_Digital_Farts [ inv |

MCSU_TechLib_amilG
NCSU_TechLib_amilf
MCSU_TechLit_hpoa
MCsU_TechLib_tsmc0z
MCSU_Techlib_tsmc02d
MCSU_TechLib_tsmc03
MCEU_TechLib_tsmc03d
MCSU_TechLib_tsmc0d_amepP
analoglLib

basic

cdsDefTechlib

i

Laog file is "thomessc-10dAnkwonhw'cdsdlibbdanager lag”
Created new library "dema" at shomesscf-10/nkwanhwscds/dema.
DE was auto refreshed.

r
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B. Draw a schematic
1.  Add instances — pmos

You can modify Width of transistors. Don’t modify length unless you have a special purpose.
You should select a NCSU _Analog Parts library.

tuoso® Schematic Editor, | Editing: demo inv schematic _)ﬁ Add Instance - .
-

Launch FEile Edit Miew §8
Library  MWCSU_Analog Parts Erowse
=3 g=NEN - - _
== 1. Wire (narrow) W Cell pios
‘Wire (wide) Shift+¥
L Wiew symbol
Met Expression..
= Fin. P Mames
l EBlock. Shift+l
Cellview L
Solder Dot Array Rows 1 Columns 1
Mote r
Patchcard.. A2 Rotate Ak Sideways = Upside Down
Probe v i L -y o -4 o -
hMultiSheet... [
tamcZ0P
Model Type & system o user
kAultiplier 1
Fingers 1
Width (grid units) A
Width 300n M
300n M
£l Length {grid units) 4
I mouse L:
1(2)| Instance... LEﬂgth 200n M
200n M
c iB ' o
[iComponent Browser EEX Drain diffusion area 1.Ge-13
Commands Help cadence
Source diffusion area 1 5e-13
Liprary [NCSU_analog_Parts -] Dirain diffusion perimeter 1.6u M
CSL_a Parts
Flatten  “wCSI_Digital_Parts e .
NCSU TechLin_amios Source diffusion perimetar 1. 6uM
Filtar HCEU_TechLib_amilg
MCEU_TechLib_hp0& Drain diffusion res squares
HCEU_TechLib_tsmc02
Uncate WCs5U_Techlib_tsme02d e
CONTEN 1CSIJ_Techlib_tsmc0d Source diffusion res squares
furren MCSU_TechLib_tsme03d
Diodes MCSU_TechLib_tsmcOd_ardzP Widuoso-3L Iaynut cell
H Spic analoglih
Microw hasic i i i
Misc_P demno Drain diffusion length
N_Tran inkwon
P_Tran 1251 Source diffusion length
Parasi :ﬁ
R L_C ) i
Spectre_only hd Temp rise from ambient
Estimated operating region |sat
m cancel Defaults Help
[ S—— ——
4




Virtuoso® Schemat

Launch File Edit Miew Create Check Opfions Migrate Window NCSU Help cadence

P d[P DM @E s ¢ |QAQ@E TSR

mouse L: I iy
102 > cmd: Sel: 0

il. Add instances — nmos, vdd, and gnd

Launch FEile Edit ¥jew Create Check Options Migrate Window MNCSU Help cadence

e 0% @ e e |QQURE T L L e E

mouse L: It R:
102)] = Cridk: Sel: 0




iil. Add wires:  Create = Wire

tuoso® Schematic Editor L E g: demo in¥. schematic

Launch File Edit Wiew Check Options  Migrate Window KCSU Help (éﬂen(e

- UZJ'E; Instance... | . Q Q @ @ :B L 1w
T p— I I . N B Ly
k< Wire Mame... L

Met Expression...

® Pin P
Block... Shift+]
Cellview
Salder Dot
Mote
FPatchcord...

Frahe
MultiSheet...

mouge L: showClickinfaf) k: schHikousePaoplpi R: schHiMousePoplp( |
12)] = | Cmet: Sel: 0

Launch File Edit %iew Creale Check Options Migrate Window KCSU Help (éﬂen(e

= 4 O M X @ @ e 1Q Q & &H |75 1 1 & & 8

mausge L: I R:
12)] = cmd: Sel: 0




iv.  Addpins: Create = Pin

rtuoso® Schematic Editor L Editing: demo iny. schematic

Leunch File Edit Yiew |[IEEDY Check Opfions Migrate Window NCSU Help

cadence

S Instance... |

1= @&

- 1 Wire (narrow) W
) ) W 1 wire fwide) Shift+Ww
M i< Wire Mame. .. L

Met Expression...

Elock...
Cellview
Snlder Dot
Hote
Fatchcord...
Frohe
rultiSheet...

Shift+l

¢ IR Q @

gnd!

sl
Eis

Ll 1 1 ks e

i mouse L:
12| Pin. P

| Crdt Sel 0

We have for different types of direction. For schematics, we only use two types, input and

output. InputOutput type is for supply changes, and it is necessary only for layout. We will

discuss about this later.

Fin Mames .in
Direction input B3 5us Expansion
lzage output Flacement .
inputoutput
switch
attach Met Expres smm——=—Tr—=" "85

4™ Rotate Ak Sideways = Upside Down

H
.

—

out

Fin Mames

Direction input n Bus Expansion @ of
input

Jzage Flacement . g
inputcutput
switch

attach et Expres smmm——=—rm—= V&5

A2 Rotate Ak Sideways = Upside Down| | Sh

€& cancel |




irtupso® Schematic Editor. L Editing: demo in¥ schematic

Launch FEile Edit Yiew Create Check Opfions Migrate Window MNCSU Help cadence

1= & e 0 @ %X @ &2 ¢ 1 Q & | "% 1 1 & » @

i mouse L: I R:
102)] » Crad: Sel: 0

Now, we completed a schematic design. Let’s move on the next phase.



3. Run Spectre simulation

We will run spectre simulation. This section is for both schematics and layouts. I will show an

example for a schematic. You can do the same thing for a layout.

A. Launch ADE (Analog Design Environment) L

Launch 2 ADE L

¥irtuoso® Schematic Editor L Editing: demo iny. schematic

File Edit Yjew Create Check Opfions Migrate Window MNCSU Help cadence

WX 0B 5 ¢ IQ QAR |%B 1L e E

&OE HL
&OE GHL
Layout XL
Layout GxL
Schematics L
Schematics XL

Hierarchy Editar

Mixed Signal Options  »
PCD

Simulation ]
Diva
Farasitics

i mouse L: I R:
102)] » Crad: Sel: 0




B. Basic setup

Check if your simulator is spectre. You can modify project directory.

n ¥irtuoso® Analog Design Environment (1) - demo inv schematic

3]
Session m Analyses  Yariahles Outputs  Simulation RBesults Tools Help Cé dence
Il Status: Design
Design %a lyses
Mameg Model Libraries ... pe  |Enahle | Arguments | E
Temperature .. . AC
Stimuli .. w B
L
Simulation Files . ~
MATLAB/Simulink b Ly E
Enviranment ... = =
uts

MamesSignalExpr

'&—?

[value |Plot |Save | Sawe Options

.
e

.
d_ Flotting mode:  |Replace n

-

.
%

=

4 | Simulator/Directory/Host ...

sSimulatar

Froject Directary

Host Mode ® [ocal o remote o distributed

& cancel ) Defauits J(_apply J(_Help

C. Model Libraries
You can download a library file at the DEN blackboard.

n Yirtuoso® Analog Design Environment (1) - demo iny schematic [:
Sgssion Analyses  Mariahles Outputs  Simulation  Besults Tools Help céden ce
Il Status: Design ..
I Simulator/Directary/Haost
Design V) lyses
IMame, pe  |Enahle | Arguments | Lé
Temperature .. . AC
Stimuli .. B
A
Simulation Files . i’
MATLABSimulink » L @
10 -
Environment ... =
uts i,a..
MameSignal/Expr |¥alue |Plaot |Save | Save Options | ey
‘B 111} B N @
‘B il g Plotting mode: Replace n LA/
- VA
4| Model Libraries ..




}! spectred: Model Librany Setup

Model File | Section |

E- Glnbal Mndel FI|ES

™ <CI|ck here o add mudelf|e> '

[ Ok ""Cancel"".ﬂ-.pply"" Help )

D. Simuli

Define input signals include supply nets

n ¥Yirtuoso® Analog Design Enyiconment (1) - demo iny schematic

Session

SEllaN Analyses  Mariables

Qutputs  Simulation  Results Tools Help

cadence

Il Status: B

Design V3

ame

1

Design ..

aimulatar/Directory/Host .

Model Libraries ...
Temperature ...

Stimuli ...

Simulation Eiles ...
BAATLABSiImuUlink
Environment ...

lyses

pe |[Enable | Arguments

b d

-]

4 Stimuli ..

MamesSignal/Expr [%alue |Flot |Save | Save Options

-
i ]

b

Flotting mode:  [Replace n

i

it E

—

SR C)
FRA
C

- QO X

0.
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Global sources

Input

™ setup Analog Stinuli & Setup Analog Stimuli

Stimulus Type

s Inputs & Global Sources

Enabled

DC voltage

AC magnitude

&C phase

HF magnitude

P&C magnitude

FAC phase

Temperature coeflicient 1
Temperature coeficient 2
Maominal temperature
Source type

Moise file name

Mumber of noisedfreq pairs
Freg 1

Moise 1

Freq 2

Moise 2

Cram 2

Function

wdd! fgnd! ¥Woltage dc "DC woltage"=1.!

G - Wl

1.5

Type

d:

|,"' Cancel"][" Apply jk_(

Stimulus Type

® Inputs . Global Sources

AC magnitude

AC phase

®*F magnitude

PAC magnitude

Fac phase

Yaltage 1

Yaltage 2

Feriod

Delay time

Rize time

Fall time

Fulse width

Temperature coefficient 1
Temperature coefficient 2

Maominal temperature

Thneem b

oM e 1"=0 "Volt:
[_ T

Enabled » Function |pulse n Type L‘-ﬂ

DC voltage

1.5

2n

200p
200p
1n

=l s

@ cancel)_apply



E. Choose a type of analysis - transient

You can choose ‘dc’ if you want to do dc analysis

n ¥Yirtuoso® Analog Design Enyiconment (1) - demo iny schematic

Session Setup Variables Outputs  Simulation RBesults Tools Help CEdEI’ICE
Il Status: Ready or: spectre
Design Variables Analyszes
Mame | | Type |Enable | Arguments | ﬁj
F
. AC
e B
s Trans

1] |

e

Cutputs ‘i,.a.,

MamedSignal/Expr [*¥alue |Plot |Save | Save Cptions |

h_d B .
it ] )

ull Il ) Piotiing mode:  [Replace @

= Results in /o1 04nkwontrycadencessimulationsinw/spectre/schematic

4| choose .

.}l:' Choosing Analyses —- ¥irtuoso® Analog Design Environment (1)

A. Choose tran Analysis ® fran o odc Loac W hoise
wxf osens o domatch o osth

Pz osp w envip PSS

B. Give Stop time which means
o pac o psth o pnoise o psf

how long you want to PSP w PSS L gpac L gpnoise
simulate gt opsp
Transient Analysis
C. Select moderate as accuracy Stop Time  Bn
defaults Accuracy Defaults (errpresef)
__ conservative 0 moderate _ liberal
D. Do not check Transient Tranei :
— Transient Moise
Noise .
Enabled W Options...

E. Check Enabled

m Cancel J| Defaults J( &pply J[ Help




F. Select signals to plot
Outputs = To Be Plotted = Select On Schematic

Click a signal (Pin) on a schematic/extracted.

n ¥irtuoso® Analog Design Environment (1) - demo iny. schematic

Session Setup  Analyses  Variables NOINENIEN Simulaion Results Tools Help cadence
Il Status: Ready T=27 C  Simulator: sp) Setup .
Design Yariahles To Be Sayed » E%
MNarme Yalle
| | Select On Schematic |

Save All . . AC

[ -
s Trans

- T ) B @

Otputs

7

+

Mame/Signal/Expr |“¥alue |Plat |Save | Save Options |

= 1B I

ol i J. Puoting mode:  [Replace [
= Results in ../scf-10/4nkwonhw/cadencessimulationd/inw/spectre/schematic
4| Select On Schematic

-

QO X

::_ﬂ
“a..

G. Run simulation
Simulation = Run

n ¥irtuoso® Analog Design Environment (1) - demo iny. schematic [E (=] E]
session Setup  Analyses Mariables  Outputs m Results Tools Help CEdEI’I(E
Il Status: Selecting outputs to be plotted...  T=27 %
Run
Design Variables Analyses Stop
Mame | Walue | | Tupe| Device Checking.. jEuments | &
1 tran Cptions b & A
Metlist 3 w b
o Tr
Ctput Log ... -
- Convergence Aids » L = @
[ A
_| Cutputs i..a..
MamelSignallExpr  |Walue |Plat |Save | Save Options | -
1 out I [ ally ><
2 in I [ ally
1B I ViR @
- [l v Flotting mode:  |Replace B ww

::_ﬂ
“a..

= &elect on Schematic Cutputs to Be Plotted
4 | Run




)é demo inv schematic : Feb ¥ 11:55:34 2010 8
File Edit Frame Graph Axis Trace Marker Zoom Tools Help cadence

Sr#HEMNFIEY #a i ME X{t=E - |Lakel

Transient Response |1—|

: 0 1 2 3 4 5 B
5.37ns| 937.58mY tirne {ns)

@ =graphi selected: double-click to bring up atttibute dialog.

If you see a waveform like above picture, you followed every step properly.
Good job!.



4. Layout

It’s time to draw layout. Schematics are for verifying your design very roughly. They don’t
consider physical features like parasitic capacitances. After determining your design variables by
schematics, you need to draw layouts.

Design flow of layouts is very similar to one of schematics, but it has additional step which is LVS
check. It is for check if your layout is identical to the schematic or not. Hence, this step is very

important. If your logic doesn’t pass this step, you may lose significant points for that.

A. Create a layout

D% New File 3] -

B Library Manager: WorkArea: fhome/scf-10/inkwonhwicds

Edit ¥iew Design Manager Help ~File
wh Library . Likrary dema n

I Category... (Cell Zell inw
- View schematic

Load Defaults -

Save Defauls.. Type schematic B

T adex
Cpen Shell Window..  CirleP _
Application candi

Exit Cirl+ 3 Open with
TS _TECHLTO_TSTCIIT "
WCSU_TechLin_tsmcnd_dmzp 1 modehwriter
analogLin — Abhvays use thi: physConfig ne of file
Eszgeﬂ'echub i schemalic

Library path file  ¢ehamaticSymbol
= /home facf-10/1) test Is
r g Yerilog
Log file 5 "fhome/scr1 DAnkwonhw/CosAibhanagerlog”. Yerlogh,
Created new library "demo” at fhomedsci-10¢nkwonhw/odsidema. YerlogarsText
DB was auto refreshed
vhl
YHOLAMESText i |
~ ~e———J\_TEI0_)
g 1l

Mew Cell View




B. Add an instance -

nmaos

Shape
1. Wire

[=R=N

b Via.

Group

Lahel...

Device
Fultipart Path
Guard Ring

F&R Objects  »

Microveave »

nmouse L: showClickinfod)
2(3)| mstance.. |

Id: ddsCpenLibkdanag
| %:-345 320

# Show Categories

D& ibrary Browser - Create Instance

Library Category Cell
MCSU_Techlib_tsmc0g Everything nimas
MCSU_Analog_Pars N = mi_p
NCSU_DIQITaI_F’arTS _ Unca‘teggrized m1_p[
MCSU_TechLib_amilg 5 layout_macros me_m’
MZSU_TechLib_amil6 - md_rm;
MNCSU_TechLib_hpDB B sym_contacts ma_m;
1 sym_ping e
MCSU_Techlib_tsmclZc metall
MCsU_TechLib_tsmc0d metalz
MCSU_Techlib_tsmcl&c metal:
MCSU_Techlib_tsmc0d_ metald
analagLib metal:
haszic metalk
cosDefTechLib nactiv
demo
inksan nmaos_
teste ntap
test3 el
pactiv
el 111 i nmos

Cloze

Filters...

P& Create Instance

Library  NGSU TechLib_tsmc02 | e
Cell ’rmws |
Wiew layout
Mames '11 |
Mosaic Rows 1 T Columns 1
Deftay 0.8 Delta X 1.6
Halo L Define Halo ...
Physical Only _
Sk Rotate Ak Sidenways %Upside
FtschElN |
odel Type ® system o user
Multiplier 1 |
Fingers 1 |
width (grid units) I |
Width 3000 M ]
3000 M |
Length (grid units) 4 |
Length "200n 1 |
2000 1 |
Drain diffusion ares -1. Se-13 |
Source diffusion area -1. Se-13 |
Drrain diffusion perimeter 16un |
m Cancel Default:

You can modify width of transistors.



C. Add more instances — pmos, ptap, ntap, and m1_ploy

{® Layout Suite L Editing: demo in¥ layouk

Launch File Edit Miew Create “erify Copnectivity Options Tools Window MCSU Help cadence

= E ST |<=%}° L % @ | 4o oh = = Q = :“'0" » [[werkspace: | Classic "’.

mouse L ] iy
2(9)| > =015 ¥: 415 (FE)Select 0 SeliMy: 0 DRD: OFF CAE: OFF d¥: 075 d¥:1.75 Dist 1.904 Cmd:

You can select alternate view of a layout. Try ‘Shift + f* and ‘Ctrl + f”.

{® Layout Suite L Editing: demo in¥ layouk

Launch File Edit Miew Create “erify Copnectivity Options Tools Window MCSU Help cédence

= o 5 @ | i ¥ @ oK @) Je oh = » | R » |7 - Wiorkspace: | Classic '”

mouse L: b R:
2(9)| Foint at the opposite corer of (3015 %: 375 (FS)Select 0 SeliM: 0 DRD: OFF CAE: OFF dX:1.05 dv:1.35 Dist 1.710 Cmd: Select Ba




D. Draw metall

There are few ways for drawing metal, but I recommend you use ‘path’. It’s quite

convenience than others.
Create - Shape > Path

First of all, you should select metall on LSW window. Default width for metall is 0.3, which

means 300nm (3 A). You can draw metal layer simply by clicking

)é Create Path E]

Sort Edit Help Width ’l:l. 3 ] Fixed Width
metall drw N r 1
N.CSLI_TechLih_tslmcDZl Justeation M ol ’
Layer | Object| Grid | End Type  [tuncate g
av | nv | as | s | 0 ] 0 ]
I ret Mame [
B0 [acw |-l L 4s ROD Object
.mfell [dirw | Fpath[l |
.au: tive [dirw |
.tactive [drw | shap Mode wn 4
Einactive |drw | m Cancel J(_Defaults J(_Help
@pactive [drw | -/
T —
Mncelect [dov] U N S R cadence
Mlesclect  [iov]| | [0eum ho el om0 st s 1R 135 s c oo B
.metall [drw
.me tall [drw |
B e tall [dw |

E metald [drw |
E metals [dirw |
.me talcap [dirw |
E metalb [drw |
. Co [drw |
. via ||:lrw |

@ vial [drw |
@ viad [dirw | |
. wviad [dirw |
@ viab [drw | K i 8
e
E nodrc ||:lrw |

Enulpe [dirw |




E. Run DRC

This step checks if your layout follows design rules.

Verify - DRC

)'ﬂ ¥irtuoso® Layout Suite L Editing: demo.

Launch File Edit View Create

1= 5 ls ¢ |® O

inv layout

Connectivity  Options  Tools  Window MCSU  Help

Exract.
ConclCe..
ERC..
Lvs
Shorts
Erobe..
IMarkers »

Checking Method & flat

Switch Mames

Run-Specific Command File

Inclusion Limit

Join Mets With Same Mame
Echo Commands

Rules File

Rules Library

tachine

Use Error Database

nmouse L: showClickinfof)
4(14)| DRC..

Ho-0.E0 ¥

M: hiZoomin()
690 (FS)Select 0 SelfN): 0 DRD: OFF CA

_ hierarchical « hier wio optimizatic

Checking Limit & full oincremental o by area

Coordinate

tooo Limit Rule Errars

Limit Run Errors
¥

divalRC. rul

L4

’_TechLib_tsmcD2 ]

local o remote Machine

(]

m Cancel J|_Defaults _

Launch File Edit Wiew Create Verfy C

)4 Y¥irtuoso® Layout Suite L Editing: demo iny layout

onnectivity

Options  Tools  Window NCSU Help cadence

= & lls e | fm %X @ ok @ . L » | Qs |7 s [workspace: Classic -

o
i il jal
i mouse L: showClickInfo( I: setDRCFormi) R: _lxHiMousePopUp(
4(14)‘ = |X 520 ¥ 550 (FS)Select 0 Sel(My:0 DRD: OFF CAE OFF dxX: 345 d¥: 420 Dist 5435 Cmd

File Tools Options Help cadence
:lLLIILIIlCI.J.}' L) N R LU LTI LUl CELL LIT J.ClYULlL.
# errors  Violated Rules B
5 (5CMO5 Rule 7.Z2) metall spacing: 0.30 um
L Total errors found &
Il N
[ e
nmouse L: showClickinfol) b: setDRCFarmi R: _l=xHiMouseFopUp |
1] =




We have five errors. It is because a gnd metal layer is too close to an nmos transistor.

After modifying layout, run DRC again.

Launch File Edit ¥iew Creale Verfy Copnectivity Options Tools Window NCSU Help cadence
|||l | ||| 3 @ |“%" @ % @ —‘_‘.l B 49 € » |||CJ\ » |||:"$ » |||Wurkspace: Classic n”

nmouse L showClickinfog) M: setDRCForm() R: _l<HitdousePopUp() |
404)] » | %:440 ¥:455 (FSjSelect 4 SeliN) 0 DRD: OFF CAE: OFF oX:-340 dv:3.70 Dist5.025 Crmd:

¥irtuoso® 6.1.2 - Log: /home/scf-10/inkwonhw/CDSlog

Eile Tools Options Help cadence
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F. Add pins

We had two pins on a schematic, which are ‘in’ and ‘out’. Pins are for assigning signals to

physical device, so we assign voltage level of gnd and vdd by using pins. Hence, we have 4 pins

for the layout, which are ‘in’, ‘out’, ‘gnd!’, and ‘vdd!’.
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G. Extract
A layout is just a picture. If you need to run simulation using the layout, you should convert it to

the other format. It is done by extracting. It’s something like compiling a code.
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Select ‘Extract parastic cap’ as a switch name,

otherwise your extracted design won’t have parasitic

capacitances.
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H. Run LVS

As I mentioned before, this step is very important for your grading. More complicated design,

more time will be required for debugging LVS.

Verify - LVS

Keep in mind. You SHOULD compare your schematic with EXTRACTED.

),"g ¥irtuoso® Analog Design Environment L Editing: demo inv. g
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I hope all of you will see the following window.

If there are errors, you can check the results by clicking ‘Output’ button. ‘Error Display’ also

might be helpful.



I. Run Spectre simulation

It is same as schematics. Go to step ‘4. Run Spectre simulation’.
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@ =graph1 selected: double-click to bring up attribute dialog

Congratulations!!
You followed all steps I prepared. Let’s do the same thing for more complicated designs.



