ECE4430-Analog IC Design

CADENCE SETUP

This short tutorial shows how to configure Cadence to use the NCSU Cadence
Design Kit (CDK) with access to the ON Semiconductor C5 0.5-um and the TSMC
0.35-um CMOS processes libraries.

In LINUX
¢ Right button of mouse -> Open Terminal

Terminal
Eile Edit \iew Terminal Tabs Help
sleeS?@ts422—04.ece.gatech.edu‘»ﬂ

0 Make cadence directory
ece.gatech.edu> mkdir cadence
¢ Move to cadence directory
ece.gatech.edu> cd cadence
O Copy setup files (This should be done only once)
cp /tools/linsoft2/cadence/ic5141usrS/ncsu/cdssestup/cdsinit .cdsinit
cp /tools/linsoft2/cadence/ic5 14 1usrS/nesu/cdssestup/cdsenv .cdsenv

O Edit cds.lib file
ece.gatech.edu> gedit cds.lib&
¢ Add lines to cds.lib file
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SOFTINCLUDE $SYSTEM CDS LIB DIR/cds.lib

DEFINE basic $CDK_DIR/lib/basic

DEFINE NCSU_Analog_Parts $CDK_DIR/lib/NCSU_Analog_Parts
DEFINE NCSU Digital Parts $CDK_DIR/Ilib/NCSU _Digital_Parts
DEFINE NCSU _TechLib ami06  $CDK_DIR/Iib/NCSU_TechLib_ami06
DEFINE NCSU_TechLib_tsmc04 4M2P

$CDK DIR/lib/NCSU TechLib tsmc04 4M2P
DEFINE analogLib $CDS/tools/dfIl/etc/cdslib/artist/analogLib

¢ save and quit

O Source
> source /tools/linsoft2/cadence/ic612hf517/cshrc.meta
> source /tools/linsoft2/cadence/ic612hf517/cshrc.ncsu61.1in
> source /tools/linsoft2/cadence/mmsim71/cshrc.mmsim

If you edit .my-cshrc file, then you do not have to type this line always.
e How to edit my-cshre file?
o Go to root directory. (“cd”).
o gedit .my-cshrc&
o Add line:
> source /tools/linsoft2/cadence/ic612hf517/cshrc.meta
> source /tools/linsoft2/cadence/ic612hf517/cshrc.ncsubd1.lin
> source /tools/linsoft2/cadence/mmsim71/cshrc.mmsim
o Save and quit
o Go to cadence directory

¢ Execution cadence
ece.gatech.edu> virtuoso &

¢ Tutorials
Below tutorials are useful materials.
http://www.eda.ncsu.edu/wiki/Tutorial: Contents
= Old Tutorials
o Analog Artist Tutorial
http://www.cadence.ncsu.edu/NCSUCadenceTutorial/ArtistTutorial.pdf

<CAUTION> You should use the tech library and transistor model files of AMI 0.60
um technology. This is different from NCSTATE tutorial.

O Generation of a Cadence Library with attachment to an existing technology file

=> Generate Library with ON Semiconductor C5 0.5-pm
In Library Manager, Click File -> New -> Library
In the Name field, enter “Test”
In the Technology Library box, select
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Attach to existing tech library -> AMI 0.60u

File Edit ¥iew Design Manager Help

cadence

_ Show Categories __ Show Files
Library Cell

NCSU_TechLib_amil6
MCSU_TechLib_hp06
MNCSU_TechLib_tsmc0e
MCEU_TechLib_tsme02d
MCSU_TechLib_tsmc03
MCEU_TechLib_tsme03d

NCSU_TechLib_tsmc04_4Md 04 Create Library | ]

Library

3 Mame:  Test]

Path:

Technology Library

Choose option:

' Mo tech library needed
analogLib o .
& pttach to existing tech library =%

If this library will not contain physical design (i.e., layout) data you do not need a tech library.
Otherwise, you must either attach to an existing tech library or compile ane.

ANl 060U CSN (3, 2P, high-res)

avTech

hasic  Compile tech library
co
cdsDefTechLib MisC.

ecebdld

7 ¥ Pad Type:
Messages 4

& Perimeter o Area array

Help

@& cancel | epply

Warning: ddlpdatelibList: It &
Warning: ddUpdateLibList: It appea a B ata.
Warning: ddUpdateLibList: It appears that you are trying to run an O& executable on CODE data.
Warning: ddllpdateLibList: It appears that you are trying to run an 08 executable on CDB data.

Warnino: ddGetDisnlawyalie: Libran: not defined’
4 111

ary s a
Library "WINeR7_Tx' contains file ‘nethomesyjiad
Library “Woltage_Doubler_052710" contains file Ynethomedyji
Warning: ddUpdateLibList: It appears that you are trying to run an O& executable on CDE data. Library "WINeR7_AFE' contains file Ynethomesyjiaddicadenc
Warning: ddUpdateLibList: It appears that you are trying to run an O& executable on COE data. Library "Active_‘oltage_Doubler' contains file '/nethomedsyji
Warning: ddllpdateLibList: It appears that you are trying to run an OA executable on CDB data. Library 'dd’ containg file 'Ynethomedyjiadicadences/dd/prop
Warning: ddUpdateLibList: It appears that you are trying to run an O& executable on CDE data. Library 'ECEG414_Project’ contains file YnethomesyjiadSican
Warning: ddUpdateLibList: It appears that you are trying to run an O& executable on CODE data. Library "WINeR7S_AFE' containg file Ynethomesyjiadf/cade
Warning: ddlpdateLibList: It appears that wou are trying to run an O& executable on CDB data. Library "SCS_DS_RFIC_061512" containg file Ynethomedyjiag
Warning: ddUpdateLibList: It appears that you are trying to run an O& executable on CDE data. Library "Active_Yoltage_Doubler_052710" contains file 'Mmet
Warning: ddUpdateLibList: It appears that you are trying to run an OA executable on CDB data. Library "Stimulator’ contains file Ynethomesyjiad@/cadencesse
Warning: ddUpdatelibList: It appears that you are trying to run an O& executable on CDB data. Library "WINeR7_PRIC' contains file Ynethome/yjiadficaden
Warning: ddUpdateLibList: It appears that you are trying to run an O& executable on COBE data. Library "WINeR7_Stimulator' containg file Ynethomedyjiadfic

Gicadence.

= Generate Library with TSMC 0.35 um process

Do the same as shown above for generating a Library with the AMI 0.5 um tech file,

but In the Technology Library box, select

Attach to existing tech library -> TSMC 0.40u CMOSO035 (4M, 2P, HV FET)

Press OK
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y o

ﬁ Create Library ‘ X
Library
Mame:
Path:
Technology Library
If thig library will not contain physical design (i.e., layouf) data wou do not need a tech library.
Othervise, you must either aftach to an existing tech library or compile ane.
Choose option:
Mo tech library needed
& Aftach to existing tech library = (I5MC D400 CMOS033 (@M, 2P, HY FET) J
— Compile tech library
Misc.
I¥O Pad Type: & Perimeter o Area aray
. Cancel ) Apply Help

=> Making a cell for designing schematic

In

Library Manager, Click File -> New -> Cell View

Select Library as “Test”

In
In

the Cell name field, enter “inv_test”
the type box, select “Schematic”

Press OK

"BZ New File T

File
Library Tast n
Cell inw_test
Wienw schematic
Type schematic n
Application
Open with Schematics L n
_ ahways use this application for this type of file

Library path file

Snethome yiiad8/ECE_£414 PROJECT/cds. Lib

m . Cancel | Help

4
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=> Design a circuit (example: make a simple inverter)
In schematic, press “I” for the component browser, and select library
“NCSU_Analog_Parts”, and “nmos4” in “N_Transistors”.
Find “pmos4” in “P_Transistors”.

¥ Virtuoss Schematic Editor LEG)

Estiny est schernatc W = W

Launch File Edit View Create Check Options Window NCSU  Help

(=" | 0 m %

e ed nstance ==

Library  IEEE Parts] Browse ™
Cell nmosd
View symbol

MNames

Array 1 Columns 1

A7 Rotate Ab Sideways 2 Upside Dawn,

Model name aniOEN

Model Type & system o user
Multiplier 1

Fingers 1

Width {grid units) 10

Width

Width (minimum)

commanss e cadance Bl CEiR 4

Length 600n 1

Library |NCSU_Analog_Parts Length (minimur) 600n 1

Flatten _ Drain diffusion arsa 2.25e-12

Source diffusion area 2.25e-12
Filter
Drain diffusion perimeter B M
(6o up 1 Level)

hein Source diffusion perimeter fu M

Drain diffusion res squares
Source diffusion res sguares
Viruoso-XL layout cell
Drain diffusion length

Source diffusion length

N Transistors @@ cencel | Defaulls | Help

mouse L E_‘ HelpAction M: schHiMousePopUp()
43| Paint aLﬂmm:m’vmnE‘vmm:z—/
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Vtuoso Scnematc tor - eaong: estiny_tes schemati s S
Launch File Edit View Create Check Opfions Window NCSU Help

B dld 0 mx o

5 ¢ QA Q & & [T 1L 1L -»E

Linrary Browse
Cell
View

Names

Aray 1 Columns 1

42 Rotate Ab Sideways & Upside Down

anilep
Mael Type & system o user
Multiplier
Fingers
Width (grict units)

width
(e Companent Bran sl
Commards Holp cadence MBI

Length 6000
Library NCSU_Analog_Parts G00n
Flatten J Drain diffusion area 2 25e-12
Source diffusion area 2.25e-12
Fiter '+
Drain diffusion perimeter fun
oo up 1 Level)
pbsin

phsind Drain difiusion res squares
pifet

Source difusion perimeter u

Source diflusion res squares
Virtuosa-XL layout cel
Drai difusion lergth

Source difiusion length

P_Transistors @@ cancel | Derauts | _Help

mouse L F : schHiMousePopUp(

aren | pair Al - |

=> Find proper sources (vdc, vsin) and ground (gnd) in Component Browser
“AnalogLib” Library, and complete the circuit. (Wiring : press “w”). Also
input the proper voltage for testing the circuit. (Select component and press
“q”) Save the schematic (Ctr + s).

B Vit Schematic GBS Tt testchermstc T

Leunch Elle Edit View Create Check Opfions Window NCSU Help

Apply To only curent g nstance [

Show __ system .« user & CDF

Browse Fieset Instance Labels Display
Property Value

Library Name  analogLib
Cell Name vde
View Name syubol
Instance Name VD
Add Delete Madlify
User Propery Master Value Local Yalue

lusignare: TRUE

CDF Paramgter

Hoise file name

og

Number of noiseriteq pairs
DC voltage

#C magnitude

#C phase

XF magniude

PAC magnitude

PAC phase

Temperature coefficient 1

Temperature coefficient 2

Nominal temperature

I aupooooo

Cancel )\_Apply ) |_Defaults |_Previous
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=> Select “Launch” -> “ADE_L” for the simulation.

Vs Anog Desm EnvrenmeRE g Tes i e el ™ = - 19

Launch File Edit ¥iew Create Check Opfions Window NCSU Help cadence

= & $ 0 @ X Q @ ¢ IR Q& BT L L. B

Session Selup Analyses Variables Oulpuls Simulafion Results Tools Help cadence

Status: Ready T=25C__ Simulator: hspiceD

Design Variables Analyses

Neme ] Value Type ~ [Enale | Arguments

L
gnd! | Outputs

Name/sinalExpr_~ [Valle | PIoL |Save | Save Opions |

5 proting move: (Repiace [

10| Plot Outputs

=> Setup the simulator
In Virtuoso Analog Design Environment, select “setup” ->

“Simulator/Directory/Host”, and select the “spectre” for the simulator.
Press “OK”

Vi e D Edirsmment g Test e schrs e~

Launch File Edit View Create Check Opfions Window NCSU Help

=N 4 O

¢ R Q&R IB ALY 8

Session Setup Analyses Varlables Outputs Simulation Results Tools Help

Status: Ready T=25C Simulator: hspiceD

Design Variables Analyses

Mame -] alue L. [Tune-|Enabie] AIGUIEDTS
M2 Choosing Simulator/Directory/Host — Virtuaso Analog Design Environment (1) [Be)

Simulator specire B
Il Project Direciory  /nethome /yj1048 /cadence/simulation

gnd! Host Mode ® local C remote o distributed

@I cencel) | Defaulis ) Apply ) _Help

=l

Poting mode:  Fepizce @

10/ SimulatorDirectary/Host
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=> Including transistor model file
In Virtuoso Analog Design Environment, select “setup” -> “Model Libraries”,
and add the model for AMIO0S.
e To use the ON Semiconductor C5 0.5-um, browse and add ‘ami06N.m’ and
‘ami06P.m’ and ‘ABN0S’.

e For the TSMC 0.35-um process, browse and add the following transistor
model files: ‘tsmc35N.m’ and ‘tsmc35P.m’.

Session  Setup Analyses Variables Outputs  Simulation Results Tools Help cadence

Il Status: Ready T=27 C Simulator: spectre

Design Yariables Analyses f

Mame -~ | Yalue | Type -~ |[Enable | Arguments | L

r—

ol =il
!ﬁ:] spectrel: Model Library Setup

hodel File | Section

Et- Global Model F Ies

Inethomefy]ladleECE 6414_PROJECT/model/amiosh.m -
/nethomeryjiad8/ECE_6414_PROJECT/madelfami0sP.m
<Click here to add madel file>

| Kk If.

_BRRly

The required transistor model files are located in
/tools/linsoft/lincad/ic5141usrS/ncsu/models/spectre/standalone/.

*If you save the simulation state, then you don’t need to setup model library
and simulator again when you load your saved state. (Session -> Save state &
Load state). Also you can load your saved sate for other schematic.



ECE4430-Analog IC Design

=> Choosing Analysis for the simulation
In this example, transient simulation is selected.
Click “OK” and run “Netlist and run” button.

Analysis & tran o do & ac . haize Session Setup  Analyses Wariables Outputs  Simulation Results Tools Help cadence

oaf WUsens O domatch O sth i
Il Status: Ready T=27 C  Simulatar: spectre
opr osp wenvip L pss T T B et S o vt ko Ao —
Opac Gpsto O pross G px Diesign Yarlables Analyses
Name -~ | Walug | Type ~ |[Enable | Arguments | i
o Psp U gpss o gpac — fpnoise = —
& AC
o qpst L gpsp 2 Coc
 Trans
Transient Analysis =
Stop Time 100 E i s @
_ | Outputs ol =

(BRI G Mame/SignaliExpr -~ [value [Plol [Save | Save Options |

__ conservative  moderate _ liberal

__ Transient Maoise

I
00 X1

Enahled Qptians E 5

W0 Pioting mode:|Replace

_cancel )| Defaults | apply , Help

E

Session Setup Analyses  Variahles Outputs  Simulation Results Tools  Help cadence

Il Status: Ready T=27 C  Simulator: spectre

Design Variahles Analyses ' ki
Hame - | Walue || Type-~ |[Enable | Arguments 7l -
1 tran ¥ 0 100u moderate | waAc
= % -
o Trans
)

. ... N

| L]

Cutputs |i..g..
Mame/Signal/Expr. -~ [Yalue |Plot |Save | Save Options | e

i, "

= - d- |

ol il 2 Plotting mode:  Replace n
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=> To see the simulated waveforms, you might use calculator in “tools”->
“Calculator” in Virtuoso Analog Design Environment

=> For the transient waveforms, click “vt” (Voltage transient) and click the node
where you want to see the waveforms.

1 Vituoso Aislog Desig Environent LEiting: Testinvatest schematl )

Launch FEile Edit View Create Check Opfions Window NCSU Help cadenc
. m— T E——— -

(" { 4 0 M| X Q ¢ 1R QR LL™BE

File Edit Frame Graph Axis Trace Marker Zoom Tools Help cadence

SE#HE = [Eb R I

[Aeasel

44 Virtuoso (R) Visualization & Analysis L Calcul

Elle_Help Fle Tools View Options Constants Help CAdEnce [t (faryteity o
3.5 = oc
Cempettects - | St
errpreset = mod| ||  Results Dir 1t
iy -
Cvt|ovi|ovde|Cvs [Cop O var|ovn [Csp o vswr Ohp O zm .
it joif |oide |ois |coptomp [ovnZ|ozpoyp o od o data N ‘;d
tran: tine - 2| © 01 O Fanily O wave | cip | F &5 (appena BE %
tran. tine - 8
tran: tine - 14 [[VTC/neti”)] 0
tran: tine = 14 o
cran: tine - 24 [~
tran: time = 28 M+ ME | _ O
tran: tine = 34 s
tran: tine - 30 < .
tran: tine = 44| || Special Functions B 4 4 s i
tran: tine - 40 d6E
tran: time = 5% average dit frequency ipn pefitter tangent
Gran: tine - o7 ||[enchicth  fiob geinBwProd VAl HeeTine et ) el )
tran: time = 64 cli dnl gainMargin Ishift ms unityGainFreg
tran: time = 68 compare dutyCycle  getAsciiWave overshoot rms Noise wvalue 0 s 2
tran. tine = 7||| [compression  evmQAM  groupDelay  peak root ax
tran. tine - 78 evmQpsk  harmonic period_jiter  sample xmin user 1 user 2
tran. tine - 94| || |convolve eyeDiagram  harmonicFreq phaseMargin seffingTime  xval |
cran: tine - gd ||cross ip isto phaseiaise  sleuRate e
tran. tine - 94| || |dEm faurEval iinteg psd spectralPower  ymin
tran. tine - 97 | |delay feq integ pecioh specium
Munber of accepted ||| deriv freq_jitter  intersect pzbode stadey
Initisl condition =
Intgini)cetizl;‘jrx\zl il 3 s o
Tine sccunulated: g slalus aea Bl = eer zaew time ws)
pesk cesident nenod ||, g

mods1Paranster: writing nodsl paranster valuss to cavfils
clenent: writing instence parameter values to rawfile
outputParaneter; writing CULput paraneter values to ravfile
designParanvals: writing netlist parameters to ravfile
prinitives: writing prinitives to rawfile

Subckts: writing subcircuits to ravfile

M: sehHiMousePopLp) F: schHIMousePopl
Crmo: Sel- 1 Status: Reaoy | T=27 C | Simulator. spe

10



ECE4430-Analog IC Design

=> After simulation is done, you might make a symbol for the circuit.
Add the proper pins for inputs and outputs of your circuit. (Hot key “p”)
Then click “Create”->"Cellview”->"From Cellview” to create symbol.

Vim0 Anaicg es/gi ENVIrORAERtIC Eaing: 1estin.test scrematic s
Launch File Edit Vie FEGN Check Options MWindow NCSU Help

e 5 Instance... | - T— . -
™ 0 0 S A 1 O = O <~ W <~ (N = - PO e 0 = |
1 Wire nanow) W
1 wire (wide) Shifts W

< Wire Name L

Mgt Expression

4= Pin
Block

Solder Dot
Hote
Patehcord
Probe
Wiultishest

Bl Virtuoso Analeg Uesign Environment L Editing: ety test schematica .

Launch File Edit ¥iew Create Check Opfions Window NCSU Help

PEElE 0 mEEOE s e ||QEEBLL™EeE

Library Mame B

Cell Mame inv_test

From View Nams schematic. | To View Name  symbal

Taol/Data Type  (schematicSymbol B

Display Cellview
Edit Options

@  concel | Defauls | Apply | Help

11
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Launch File Edit ¥iew Create Check Opfions Window Help cadence

=" =W ]

19 « & &

mouse L: mouseSingleSelectPi]) M schHiMousePoplip( R: schHikousePopUp()
sl > I Cid: Sel: 0

=> To create layout, you can create “layout” as same way to create “schematic”.
Just change the type to “layout”.

Eile Edit Wiew Design Manager Help cadence
__ Show Categories __ Show Files
Library Cell View
||| Test inv_test
MNCSU_TechLib_ami1é schemalic
MNCSU_TechLib_hp0& || symhol

MCSU_TechLib_tsme0Z
NCSU_TechLib_tsmc02d

| N
MCSU_TechLib_tsmc03 v s
NCSU_TechLib_tsmc03d B New File ==
MCSU_TechLib_tsic04_4mzP File

Library Jest n

cell inv_test

View Layout

Type layout B

Application

Open with Layout L n

__ Always use this application for this type of file

Library path file
/nethone/y]1248/ECE_£414 PROJECT/cds. lib

analogLip

it cancel )| _Help_
basic =T

co

cdsDefTechLib

Messages

LU B ] s o et L G L D B MO CraTa, CITaTy T TET 7T CTITanTs e 7Tet T e
Warning: deUpdateLibList It appears that you are trying to rn an OA executable on COB tata. Library 'Voltage_Doubler_D52710" contains fila nathomeryji=
Warmning: ddUpdateLibList: It appears that you are trying to run an O& executable on COB data. Library "WINeR7_AFE' contains file “nethome/yjia48/cadency
warning: deUpdateLibList It appears that you are trying t run an OA executable on COB data. Library 'Active_Voltage_Doubler' contains file "methomeyjia
Warning: ddUpdateLibList: It appears that you are trying to run an O& executable on COB dalta. Library 'dd' contains file /nethomesyjiad8/cadence/dd/prop -
Warning: deUpdateLibList It appears that you are trying to rn an OA executable on COB tata. Library 'ECER414_Prajact’ contains file Ynethome/yjiada/cas
Warning: ddUpdateLibList: It appears that you are trying to run an O& executable on CDE data. Library "WINeR7S_AFE' contains file ‘Ynethomeryjiad4d/cadeng
warning: deUptateLibList It appears that you are trying to run an OA executable on COB data. Library 'SCS_DS_RFIC_0G1812' comtain file Ynethome,yjias
Warmning: ddUpdateLibList: It appears that you are trying to run an OA executable on CDE data. Library 'Active_Voltage_Douhler_052710° contains file netf}
warning: deUpdatelibList It appears that you are trying to run an O& executable on COB data. Library 'Stimulator contains file Ynethomedyjiad 6/canenceds o
Warning: ddUpdateLibList: It appears that you are trying to run an OA executable on COB data. Library "WINeR7_PMIC' containg file Ynethomesyjiad 8/caden|
warning: deUpdateLibList It appears that you are trying to run an OA executable on COB tata. Library "WINeRT_Stimulator contains file Ynethomesyjiad e
Warning: ddGetDisplayValue: 'Library not defined”
Warning: doGetCombinevalus: 'Liorary not defined'
DE was aulo refreshed,

12
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= Create instance (hotkey: “I”), and find “nmos” and “pmos” in
NCSU_TechLib_ami06 for AMIOS. (NCSU_TechLib_tsmc03 for tsmc035

process)

=> Check the parameters are same in schematic design. (hotkey: “q” on the

component)

=> Complete the layout with proper input and output pins in your schematic (Pin
location hotkey: “Shift+p”)

4 Library Manag: M..eﬁ,mg/ﬁcg 4 PROJECT

=
er: D

Eile Edit

_ Show
Library

Browse
- v Test

NCSU_T!

NCSU_TH |

Wiew Design Manager Help cadence
] virtuoso Layout Suite L Editing: Test inv_test layout =
Launch File Edit Yiew Create Verify Connectivity Options Tools Window Assura NCSU Help cadence

Ancsil T

12 @ ls ¢l & mx @ de| @ 5 LR » (|75 » nonspsce ciasi B-

iy o cone

_ Show Categories

Library Call
NCSU_TechLib_ami06 pmos
TZ_I1
B (| ra_mz Wl
NCSU_Analog_Parts NTAP
NCSU_Digital_Parts | ||| active
SU_TachLib_amif slec
NCSLU_TechLib_ami16 tml_slec
NCSU_TechLib_hp0& mi_n
MNCSU_TechLib_tsmc02 mi_p
MCSL_TechLib_tsme0zd = | | m1_poty
NCSU_TechLib_tsmc0d mz_rm1
NCSL_TechLib_tsmc0dd m3_mz
MNCSU_TechLib_tsmc04_4mMzP metall
metalZ =
B ||| metals
nactive
nmos
ntap
rvsell
pactive
Test | ||| poly ol
| | ptap
_Close filters... Display... Help

Warning
warming
Warning:
Warning:
Warning:
Warning:
Warning

g

umause L: Enter Paint

M: Rotate 90 R: Pop-up Menu

E(TE)‘ Faint at the lacatian of the ¥: 600 V¥:-3.30 (FS)Select 0 SeliN): 0 DRD: OFF CAE: OFF dX: 780 dY:-540 Dist 3487 Cmd: Instance

warnini

T TF
‘Warning: ddGetDisplayValue: 'Library not defined'
‘Warning: ddGetCombinelalue: ‘Library not defined'
DB was auto refreshed
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= For DRC, select “Verify”->"DRC?” in the layout window.

Launch File Edt View Create Very Comnectivity Options Tools Window Assua NCSU Help cadence

G lls ¢ ld O 3 [ctsnce:(Cisssic »

Checking Method @ flat U hierarchical U hier w/o optinization

2

Checking Limit © fl U incremental U by area

Coordinate S8l by Cursor

Switch Names et Switches
Run-Specific Command File

Inclusion Limit Limit Rule Errors g

Join Nets With Same Nare Limit Run Errors g =
Echo Commands v

Rules File foivanre cull

Rules Library ¥ U TechLib_anil§

Machine © local U remote  Machine

Use Error Database

@D ool oeeuts ) _eppy el

o)

o) M: schHiMousePopUp()
‘ mouse L showClickinfog) M: setDRCForm() R:_ixHiMousePopUp()
As | > %105 v--1485 (FRISelect 1 SeltNi-N DRD:-OFF CAFOFF i -17 AN dV--4F5 Dist 13431 Cmol

=> After DRC, you can see the results in the log file.

< When DRC is passed >

st

Launch File Edit Yiew Create Verlfy Connectivity Options Tools Window Asswra NCSU Help cadenc

View Create Check Options Window NCSU Help

TE— Jlls el 0m x | B, orispaceCiassic

File Tools Options Help cadence

T T
exsouting: saveDerived(geomand thighres op) erriiesg)
drc(highresEdge activeEdge (sep < (Lanbda * 2.0)) erciiesg)
lec elec

LecHighres))) (sep < (

dhres clechighres) (ignore
saveDer ived (geondnd (elecHighres nwell) " (SCHOS Rule 27 ) resistor must b
saveDer ived (geonknd (elecHighres active) *(SOMOS Rule 27.6) resistor must be outside
exseuting: drc(elechighresEdge (vidth < (lanbda * 5.0)) ercesg)
drc(elechighresEdge (sep < (lambda * 7.0)) errifesg)
drc(elechighresEdge (notch < (Lambda * 7.0}) erciiesg)
excouting: drc(highresEdge clecHighresEdge (enc < (lambda * 2.0)) errMesg)
DRD started Sun Apr 19 17:12:10 2015
conpleted . Sun Apr 13 17:12.19 2015
U TIME - 00:00:00 TOTAL TDE - 00:00:00
+sstrtirs Sumnary of rule violations for cell "inv_test layout’ —srstsriis
Total errors found: 0

-

i
-]

mouse L: showClickinfa) M: selDRCForm() R: _IxHibousePopup)

[

mouse L showClickinfag) M SetDRCForm{) Fi:_ixHiMousePoplp
615)] = X480 Y:-1200 (FS)Select0 SelfN) 0 DRD:OFF CAE: OFF dX:-75 dY:-180 Dist .86 Cn

dnfog) M: schHiMausePaplipg R schH\Mc1

< When DRC has errors >

Editor [ Editing Test iny_test schematic

wiew Create Check Opfions Window NCSU Help Launch Eile Edit View Create Verfy Comnectiviy Options Tools Window Assua NCSU Help caden

|4 O @ X QC s @ Qs 13 liorkanzeai{cioseic

File Tools Options Help cadence

I T
exseuting: dre(highresEdge elec e ) e < (
exsouting: saveDeri ighres elecHighres) (igrors -= 2)) srelf
exsouting: saveDerived (geonand (elecHighres nwell) *(SCMOS Rule 27.6) resistor mist be outside w
exsouting: saveDerived(geondnd (slecHighres active) * (SOMDS Rule 27.6) resistor must be outside
exsouting: dro(sleckighresEdge (vidth < (Lanbda *
dre(elechighresEdge (sep ¢ (Lambda * 7.0)) errhesy)
dre(eleckighresEdge (notch ¢ (Lambda * 7.0)) erriesg)
executing: dre(highresEdge elecHighresEdge (enc < (Lambda * 2.0)) erriesq)
DRG started Sun Apr 18 17:13.55 2015
conpleted . Sun Apr 19 17:13:55 2015
U TDME = 00:00:00 TOTAL TOME = 00:00:00
#+awrrees Sumary of rule wiolations for cell "inv_test layout® *+errerss
# errors violated Rules
(SO0 Rule 7.1) metall width: 090
1 (SOMOS Rule T.2) metall spacing: 0.0
2 Total errors found

)

Vo

um
0 um

touse L: showClicklnfog M: $EDRCF o) R: _IxHiMousePaplpg

i
b

i = =
mouse L: showClickinfog M: selDRCFarm( R: _ixHiMousePop!

Kaiog, i schilnouseRonUn), 5 SE"H‘M% ‘5(15)\ N | %:-120 v:-1275 (FS)Select 0 Sel(N)0 DRD:OFF CAE OFF dX-7.50 dv:-435 Dist 6.670
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ECE4430-Analog IC Design

= After DRC has passed, create extracted circuit using “Verify”-> “Extract”

e e J24 viruoss Layout Sule L ESTNG: LT e Ry

Check Opfions Window NCSU  Help c‘ Leunch FEile Edit View Create Verify Copnectivity Options Tools Window Assura NCSU Help

¢ ] K & B -‘hﬁj o M x @ G | Qoo || [|worksp:

Exdract Method & flat  macro cell  full hier  incremental hier
File Tools Options Help

= Wiew MNames Extracted Excell excell

executing: saveDerived(geo
executing: saveDerived(geom| | Switch Names Set Switches
executing: savelerived{geo: =
executing: drc(elecHighresE| | Run-Specific Command File
dre(elecHighresE
drc{elecHighresE| | Inclusion Limit Limit Rule Errarg
executing: dro(highresEdge
DRG started Sun Apr 1] | Join Nets With Same Name L Limit Run Errars
completed Sun Apr 1
CBU TIME = 00:00.00 Tof [ Echo Commands T
#rkkbabet Sumary of rule
Takalserrors: fotind 0 Rules File divaEXT. rul
Parsing dreExtractBules of
Optimizing rules. ..
Parsing droExtractRules of || Rules Library ¥ U TechLib anilé

fptinizing rules =
i J Maching & local remote Machine

Use Errar Datahase
mouse L: showClickinfo()

Cancel || _Defaulls | |_&pply | _Help

il =
fouse L: showClickinfo() Ii; StEXFOMIi)

M sehtiitoussPopUpg, B SDhH‘Md‘EnE)\ = | %480 Y.-645 (FS)Select 0 Sel(N) 0 DRD: OFF CAE: OFF dx:-1

=> Then, you can see the extracted circuit in the cell view.

R e R e 2 = =)
Launch File Edit View Create Verfy Copnectivity Options Tools Windew Assura NCSU Help cadence cadence
k ¢ |dd 0 @ % @ ok o R » [ 5 [fworspace classic B

Cell View
inv_test extracted
layout
schematic
symbol
i ing to run an OA executable on CDB data. Library 'Voltage_Doubler_052710' cortains file ‘nethomesy)igs
= == ing 1o run an OA executable on CDB data. Library "WINeRT_AFE' contains file ‘nethome/yjiad8/cadenc
mouse L: showClickinfa) M hiGelCurrentWindow()->siogLevel = 20 f: biHitousaPoplp0 |, [ fing 1o run an OA executable on CDE data. Library *Active_unltage_Doubler' contains file ‘nethomesyjil
sge)| = |-225 ¥:-210 (FS)Select 0 Sei(N) 0 DRD: OFF CAE:OFF x dv: Dist: Cmd: ||[#ing 1o run an OA executable on CDB data. Library 'dd’ contains fils /nethomeryjia48/cadence/dd/prop. |
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ECE4430-Analog IC Design

= For LVS, click “Verify”->”"LVS”, and select the extracted view.
Left side should be your schematic, and right side should be its extracted circuit.
Rule file is located on “/tools/solsoft/solcad/ic610/ncsu-cdk-
1.6.0.beta/techfile/divaLVS.rul”

P2 Virtuoso Layout Suite L Editing: Te

Window NCSU Help Launch File Edit View Create Verfy Copnectivity Options Inols Window Assura NCSU Help cade

¢ R K a B ™ 1 'L[ Atist LVS - cli= s | 3¢

Commands  Help cadence

| & » [ & » [T » |workspacs: classic

File Taols Options Help Run Directory  [Lvs —

rr TrreeTTo e
executing: saweDerived(metall (‘metall®
: savelerived(netal? ("metalZ’ Library  Test Test
: saveDerived(via ('via" "net’
saveDerived (netald ("metal3" &
: saveDerived(viaZ ("via2" "na View schematic extracted
Extraction started. ... Sun Apr 19 17:
completed Sun Apr 19 17 Browse | Sel by Cursor | | Browse |, Sel by Cursor
CPU TIME = 00:00:00 TOTAL TDME = 0 .
sisrersss Summary of rule vielations §| Rules File divaLys. rul Browse
Total errors Found _ , _
sawing rep Test/inw_test/extracted Rules Library & NCSU_TechLib_amilé
Getting layout propert bag
Getting layout propert bag LVS Options @ Rewiring | Device Fixing
HAUARNING* (GE-! : Th

Crag "]

Cell inv_test inw_test|

_ Create Crass Reference o Terminals

Correspondence File | 1vs_corr file Create

Switch Names

Priatity fun packground g

Run | Output Error Display honitar I

. Backannaotate Parasitic Probe Build Analog Build Mixed

mouse L: showClickinfo( M. setl YSForm( R: _IxHiMousePo
T

Wi aehHibdnnaePant inf R+ arhHitd ‘

= Check LVS rule is correct. You can see the modify LVS Rules in “NCSU”->
“Modify LVS Rules” to change the options.
= Run “LVS”, and click “Output” to see the error reports.

8 o B TS Bl i eyt 5 i e -
Launch Eile Edit Wiew Create Check Opfions coif [g] artist Lvs =B Launch File Edit View Create Verfy Comnectivity Options Tools Window Assura NCSU Help cader

‘ Commands Help cadence e

- = — Sl [|Workspace: | Classic
1 023 Modify LvS Rules i
Run Directory  LvS Browse ) ||
| Y vy Toor
File Tools Options Help Create Netlst & schemaic o exracted
Library Test Test lallow FET Series Pemutation &

The TV5 Job Fes conpleted. The met-T3sts Fails:

Fun Directory: /nethone/yjiad8/ECE_6414_PROJECT] Cell iy test inv_test . v
, fhere is no graphical edi X -
Al e s View schematic extractsd
graph editor window, & d e e Combine Parallel Resistors &
Rules File divaLys rul Browse ICambine Series Resistars )
Rules Library o Test]
ICombine Parallel Capacitors &
LV Options & Rewiring __ Device Fidng
L Create Cross Reference & Temminals [l Sl Eee s 2
Cortespondence File _ &_6414_PROJECT/Lvs_cors_file | Create ompare FET Farameters v

Switch Names

lanore FET Body Terminal ]

e is no graphical edil

t vindow iz 2 valid of [ Prioty [0 | Run (background [
el 2o Compare Capacitor Parameters &
a1 edi Run_ )| Output | _EnmorDisplay | | Manitor )| Info
(Compare Resistor Parameters 2
Backannotate | | Parastc Probe ) |_Build Analoy ) |__Build Mixed
@ cencel | Help
£
mnuse L showClickinfag M: showLVSRulBsEom() B: _xHiMouseP:
= i
L mause L shawClicnag i showL YSRulesFam() R _xHiMausePof
JouseLLsonCicibg, MscbihouseRonuin), R: sehHMY | 5(15) | move |%:7.85 V:165 (FS)Select 0 Sel(N):0 DRD:OFF CAE:OFF dX: 185 dv:10.05 Dist 10185
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ECE4430-Analog IC Design

< When LVS has errors : ptap and ntap for body terminals are missing >

[€] /nethome/yjia48/ECE 6414 PROJECT/LVS,

File Help

Launch File Edit View Create Verify Connectivity Options Tools Window Assura NCSU Help cadenc

B(#)$605: L¥S version 6.1.2 08/28/2008 03:19 foic612lme) §

£
&
H
z
£
£
g
a

Using terminal mames as correspondence points

Net-list summary for /nethone/yjiad8/ECE_6414_PROJECT/LVS/layout/netlist
oune

Terwinal correspondence points
b N2 ™

3 Nl ouT
N N VD
w2 n3 vss

Devices in the rules but not in the netlist
res cop nfet pfet nnosd pnosd

T11-defined correspondence poinka

subset of the other

N5 N0 accepted because ons is @
n2 N3 accepted hecanse one is @ subset of the other
N5 NO Accepted hecanse one is a subset of the ther
n2 N3 Accepted hecauss ons is @ subsst of the other

Device sumwary for layout
bad  total

pnos
mnos, 1 1

Conmand line: /taols/linsaft2/cadence/ic61Zhf517/tonls. Lr36 /AFIT/bin/32bit/LVS —dir fnethal
d.

2
6
4 terninals
1
1 nnos
Net-list sumnary for /nethone/yiisd8/ECE_6414 PROJECT/LVS/schematic/netlist
count,
4
4 terninals
1
1 rmos

A5 o |workspace:[classic [

£

| 0 @ x O 4

mouse L. showClickinfog) M: hiZoombsoluteScale (hiGetCunentiindow( 0.9) R: _IxHiMousePaplp

6015 > | %:-185 ¥:-660 (FS)Select 0 Sel(N):0 DRD: OFF CAE: OFF dX:-735 dv:180 Dist 8151 Cr

< When LVS has completed : Let-lists are matching in schematic and layout >

€] /nethome/yjia48/ECE 6414 PROJECT/LVS/S Uty

re=e E =

Eile Help

cadence ‘ Create Verily Conneclivity Options Tools Window Assua NCSU Help caden

B(#)SCD5: LVS version 6.1 2 08/26/2008 03:18 (cic6121lmx) §

Gomnand 1
Like natching i

et swapping is ensbled.

Using ternival nanes as correspondence points

Met-list summary for /nethone/yjiad8/ECE_6414_PROJECT/LVS layout/netlist
&

4 nets
terninals
| 1 pos
1 mos
Net-list summary for /nethons/yjiadB/ECE_6414 PROJECT/LVS/schenatic/netlist
count.
4 terninals
1 pnos
1 rmos

Terninal correspondence points
Nz nz ™

NL nL finad
H3 no vn
H n3 vss

Devices in the rules but not in the netlist.
res Gap nfet pfet mosd prosd

The net-lists natch.

layout  schematic
ces

instan
n-natched 0 i
revired o o
size srrors i i
pruned 0 0
active 2 2
total 2 2

nets

mnand Line: /to0ls/linsoft2/cadence/ic612hf517/toals. Ly6/dET/bin/3ghit/LVS ~dir /nethoms/y]iad8/ECE_6414_PROJECT/LVS -1
= enzhled.

| &) » | » || » [workspace: (Ciassic

j# 0w x O

i
i

I M setExdForm) R: _IxHibousePop
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