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Open Tool

= Terminal

window Edit Options Hel

MEMTOR Tlicense is already set.
[caet11]fusr2/aradd3/stel1234 <stel234:
[cae11]/usr2/grada3/stel1 234 <stel234:>
[cae11]fusr2/gradd3/ste1234 <stel234:
[cae11]/usr2/gradd3/ste1234 <stel1234> c<d cadence/
cael1®% fusr2/gradd3/ste12234/cadence [ 2 O

cael1% fusr2fgradd3dsste1234/cadence ( 2 J»

cael1% fusr2/qradild/stel234/cadence ¢ 2 1 s

oas 035/ cds.T1ih TibManager.log
cael1% fusr2/fgraddi3dfste1234/cadence ( 3 I

cael1% fusr2fgradd3dsste1234/cadence ( 3 J»

cael1% fusr2/gradidsfstel23d/cadence { 3 3> cod 035

cael1®% fusr2/gradd3/stel1234/cadence/s035 ( 4 J»

cael1% fusr2/fgqradd3dsste1234/cadence/035 ( 4 J

cael1®% fusr2/gradd3d/stel234/cadences035 (4 2 1s

035ms. tf PLL_top.sp TibManager.log =i.1og
AOTIC_TOB/ FLL_top.sp. raw map/ spice/
BIC2_my/S ade_wavescan.log netlist test.sp
DIcCs cds.11b raws test.sp. raw
MIL.Tog display.drf S1.eny

PLL_tmpS ihnls si.foregnd. Tog

cael1®% fusr2/gradd3dfstel234/cadences035 (5 D

cael1% fusrz2/gradisfstel234/cadence/035 € 5 3>

cael1% fusr2/gradd3dsste1234/cadences035 (5 J»

cael1% fusr2/fgqradd3dsste1234/cadence/035 (5 J»

cael1% fusr2/qraddisste1234/cadences035 (5 O

cael1®% fusr2/gradd3/stel1234/cadence/s035 { 570>

cael1% fusr2fqradi3dsste1234/cadences035 & 3> icfb &

[1] 5313 c

cael1% fusr2fgradi3dsste1234/ cadence /035
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Create Library
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Create Library (cont.)

e After enter the library name

—

- S
Technology File for Mew Library -
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Create Library (cont.)

LTUN

Load Techno I gy File ]Eﬁgggg?gy
ok caea ouans —

Il'

i
alogLi
asic
cdsDefTechLib
cell
functional
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Create Cell View
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Create Cell View (cont.)

analogLib
basic

cdsDefTechLih L] )

ity i\ cell nhame |
functional
rfExamples

. 3lVirtuoso |
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Environment
o

e Introduction of the option environment

st - |_J|—=] Virtuoso® Lavout Editing: educatian Inverter layout ==

HWELL
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Edit Help X -12.875 ¥: 12.850 {F) Select: 0 X dy: Dist: Omd:

Tools Desigh Window Create Edit Verify cConnectivity Options Route Calibre Help

Pk R S 0\

BEE— it Edit
7|-@\ Zoom In

Zoom Out
|Q3~ Stretch

|EJ. Copy Layout Editor Window
B Move

Delete

8% do

RE H
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E— nstance

| 0 Rectanale

mouse L: mouseSingleSelectPt

M: leHiMousePopUp () R: geScroll(nil "w'nil)
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W=
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Environment (cont.)

= Virtuoso® Layout Editing: test inv layout
X -4.83 ¥: 4.68 (F) Select: 0 DRD: OFF dx: 0.46 dy: 0l 5

Tools Design Window Create Edit Verify Connectivity Options Routing Optimize Calibre

E. shift+k¥BRFTE

M: Pop-up Menu E: Toggle L90 EST

| @ Point at the next point of the ruler:
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Environment (cont.)
-/

e Options->Display

— s 0= Virtuoso® Layout Editing: education |nverter layaut =0
Edit Help ®: 12.725 v: -4.200 (F) Select: 0 - dav: Dist: omd: 2
JB!I Tools Design Window Create Edit Verify Connectivit @ Options .oute Calibre Help

035_TECH

W Inst W Pin
Av| Ny AS | NS = =

| aviiwvias|ws] —| Display Options |

| o

oK | Cancel | Defaults‘ Apply | Help

Display Controls Grid Controls

a I
=]

DL I Hets W fxes Type @none  dots _lines

_| Access Fdges M Path Borders |1—| Set m i n .

_| Instance Fins M Instance Origins Minor Spacing

[da | _| Array Icons M EIP Surround Major Spacing i d i Stan Ce Of th e
W Label Origins M Fin Hames X Snap Spacing 0.025 |
M Dynamic Hiight B Dot Fins % Snap Spacing 0028 | X . Y
M Esnsv [45 ] M Het Expressions B Use True BBox ke _aX I S a n d -
M Stretch Handles | Cross Cursor Filter

221

B reTanl E

Show Name Of _ instance (@ master | Size |2 Style |:||,|t|ineagI aXiS m Ove m e n

- Bonter From |2 create orthogonat || |
__-M:ETALB [3q ] ) Source To i} Edit orthogonal | | Set the effeCtIV =.’
x l

i® Cellview i Lib i Tech Lib _IFile [~/ cd I d t f th
—_— & viewr rary ecl rary |e| cdsens IreC |On O e
Save To | Load From | Delete From .
operation

8
:
E]

UMY
M: 1eHilMousePopUp () R: ddsOpenLibManager ()

THL

:
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Inverter Layout

e Practice goal:
— Understand the layout option environment
— Accomplish a inverter circuit layout

e Content:
- Virtuoso Layout Editor

— Inverter Layout implement

— Calibre
e DRC
e LVS
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Inverter Layout (cont.)
—//——

o Z:ZE PMOS and NMOS

— Virtuoso® Layout Editing: education Inverter layout |-
= -2.100 ¥: 2.290 (F) Select; :0 X -3.825 oy: -0.05 Dist: 3. Cnd: z

DNHEERRL DG

MOS T &4 #2742 layout

i
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o
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o
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mouse L: mouseSingleSelectPt
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Inverter Layout (cont.)
—//——

o HEMOSHdrainii Fmetali#ifz

— Virtuoso® Layout Editing: education Inverter layout |-
®: -2.300 w: 1.875 {F) Select. :0 X -4.225 d¥: 0.375 Dist: 4.2 Cimnd: P

ools Design Window Create Edit Verify Connectivity Options Route Calibre Help

y mouse L: mouseSingleSelectPt
= =
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Inverter Layout (cont.)
—//——

o (:MOSH sourcevr 7y L vddAligndi DIFF &

— Virtuoso® Layout Editing: education Inverter layout |
X: -8.375 ¥: 2.675 (F) Select: O dX: —10.425 d¥: 3.850 Dist: 11.1132 Cinid:

&
& Diffusion + Metal
(-})\

(LLcontactiHifz)

f mouse L: mounseSingleSelectPt
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Inverter Layout (cont.)

o IHltech. file P&l Acell sk i H

= Virtuoso® Layout Editing: education Inverter layout
X 13.125 ¥: -Z2.2a0 (F) Select: 0 dX: 8.325 dyY: -8.700 Dist: 12.0414 Cmd: Instance

Tools Design Window Create Edit Verify Connectivity Options Route Calibre

Create Instance
‘ Cancel |Defaults|

‘ 035_TECH, Browse

‘MLPOLY:L?

‘ay'mhnlic_::_

k2 —|Library Browser — Create Ins - |_|

= _| Show Categories
Rows |1 Columt
= il Cell

Daftay (0.8 Davta b Ml_PoL¥1

Magnification dfjmL_n

m1_p
352p4nTECH il

Rniate Kidpwavs

PLL
yPitch i PLL_wma.
SIP
ELFUED STP2004_PLL
column i SIP_PFLL
i - SIP_syjisng
rows US_8ths

mouse L: Enter Point E: Rotate 90

f |P0inl. at the location of the instance
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Inverter Layout (cont.)
—//——

o JI_EPIMP ~ NIMPFINWELLJg

— Vlrtuoso® Lavout Edltlng educatlon Inverter Iavout |-
: -8 100 -6 2
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Inverter Layout (cont.)

e {rvdd - gndfiE Al HAL ] _Elabel

Edit Help X 14150 ¥: 4425 (F) Select: 0 dX: 12.025 dy: 0.125 Dist: 12.0256

Tools Design Window Create Edit Verify Conneclivity Options Route Calibre
035_TECH

W Inst H Pin
= Mo — Create Label
WL [l Hie | conca|
e E
ooz Jda]
Helght oy
Font stick ' \:h' ULI Ltt /% e
:
g Text Options M Drafting
Mlzoe  Jd
= [l _| Overbar
ilivoe [dg

Justification  centerCenter . |

Attach ]

Rotate ‘ Sideways | Upside Duwn‘

mouse L: Enter Point M: Pop-up Menu

A 2l
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Inverter Layout (cont.)
—//——

o T Llabelfgiiyss .

— Virtuoso® Layout Editing: education Inverter layout | - |
X: -1.025 W (F) Select. :0 Dist: Z2.8942 Cmd: Label 2
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Inverter Layout (cont.)
—//——

e Inverter layout5e % &

— Virtuoso® Layout Editing: education Inverter layout | -]
X: -1.075 ¥: 9175 (F) Select: : 0 X -4.325 dy: 11.300 Dist: 12.0994 Cimied: P

T EEH (poly,

) 'K R (shit-k;
. 5 'S’ A K
B '‘m: BHW

y mouse L: mouseSingleSelectPt M: leHiMous
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Inverter Layout (cont.)

e Calibre DRCEZZE(1)

TAA FAZ.
— Virtuoso® Layout Editing: education Inverter layout |-
X: F7.600 ¥: -2.950 (F) Select: 0 ax: ¥~ Dist: Cmud:

Tools Design Window Create Edit Verify Connectivity Options Route Calibre

— Calibre Interactive - DRC

Fle Iranscrlpt Setup

r Rules | |— Calibre-DRC Rules File
Inputs I rules
Dutputs | 5
Calibre-DRC Run Directory
Run Control |
Transcrpt | |

| view | o ||

-]

y mouse L: mouseSingleSelectPt M: leHiMousePopUp ()
|-
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Inverter Layout (cont.)
—//——

e Calibre DRCE#ZE(2):

— Virtuoso® Layout Editing: education Inverter layout -
X -7F.850 ¥ 0.875 {F) Select: 0 o dy: Dist: Cnd: 2
Tools Design Window Create Edit Verify Connectivity Options Route Calibre Help

— Calibre Interactive - DRC

File Transcript Setup

—I Malilhwan MDD Dolae Giln
i,:ns —|[Choose Calibre—DRC rules f

Outputs File Name: [laif352p4m/.icalibre/DRC/CM35P5_4M.23a.2] |

Run Control Directories: Files:

Transcript | |- (Move up 1 level) [C135P5_am.z3a.2 |
runset_file LIIEERS AM.ant.Z3a D R |
Fun DRC D35M24P5.22h C ruie
__Run BRC D35MATP5.22h

] D35MAZP5.22h
-~ C I D3ISMAIPS.22h
4 [ READMEC.ixt
’, Runset File READMED.txt

readme.html

] o1}
—_—

mouse L: mouseSingleSelectBt

Z|:
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Inverter Layout (cont.)

e Calibre DRCE#%(3)

— Virtuoso® Layout Editing: education Inverter layout B
X -F.375 ¥: -0.923 (F) Select: 0 dx: dy: Dist: Cimd:

Tools Design Window Create Edit Verify Connectivity Options Route Calibre

— Calibre Interactive — DRC | -]

File Transcript Setup

IB“T Calibre- DRC Rules File
oS | ’7 hasrafarada? icwiniiazndmy featire | L220] Dvine | Cinaatll
oupus || | —|Choose Calibre-DRC run di

Run Control | ’7 Path: |.f'usr4fgrad32!cwlai.f‘352p4m.’.!calihre.rprusim_drc| |

TranscHpt |

Help

Directories: Files:

e
§:|~ IW .. (Move up 1 level)
>
£

—|  Choc romr— irectory

b 1 ’, Runset File Path

I y mouse L: mouseSingleSelectPt : leHiMousePopUp () E: mgc_calibre_run drc
==
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Inverter Layout (cont.)
—/— "

e Calibre DRCE#Z%(4)

= Virtuoso® Layout Editing: education Inverter layout =]

e Calibre Interacti DRC == <=
e ?" eI i o e — Reportdrc.summary |
{11:] ransrecnnt ~etun _E p

Tools Design

—| «Calibre - CRC RVE:drcresults | - | |[F+
File \iew Highlight Setur Help
= ~ 4 H » Z d
- . & cell Toj £ 15:54:03 2004
~| E No Errors in 0 Checks X ~ fop Tue May 13 13:44.42 POT 2003
‘ e b
|
o
gds
g d92 fcwlal 352pdmscalibres/prosim_drc
0
P
0 | ts (ASCII)
= 1= & 1 L
Checktext | v (REPLACE)
= FES SEEW = YES OFFGRID = YES
| J POLYGON = YES NONSIMPLE PATH = NO
I"I | I 7 WSED
Cell Inverter : 0 Errors

=

Felusive FLAT instantiation
kolusive FLAT instantiation.
kolusive FLAT instantiation.

T T “clusive FLAT instantiation.

Layer M4.R.1::<1> CREATED with an exclusive FLAT instantiation.

Layer CE.R. 2::<1% CREATED with an exclusive FLAT instantiation

Layer GE.R.3::<1» CREATED with an exclusive FLAT instantiation.

Layer CE.R.4::<1> CREATED with an exclusive FLAT instantiation.

—--- ORIGINAL LAYER STATISTICS

= i
[ Row|[ 1  col
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Inverter Layout (cont.)
—//——

e Calibre LVS (Layout versus schematic) E#zg(1):

®: -9.125 ¥: -1.525 (F) Select: 0 ax: dy- Dist: omd:

- Virtuosoe® Layout Editing: education Inverter layout =
z

Tools Design Window Create Edit Verify Connectivity Options

Route Calibre Help |

— :
1. f£calibre
S,

8| |Choose Calibre—LVS rules fi $¥%HXLVS

- ——" " " | File Hame: |2p4m!.fcalihre!LVS!calil]35pMM5V_2P4M.Ivs||

= | Directories: o
' [ (Move up T ievery ann35pMmaY_zPam.ivik :eaH r
: e SEEYLVS rule
‘ readme.htmi ‘ = u \
i

y mouse L: mouse
|-
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Inverter Layout (cont.)

e Calibre LVSE:Z%(2)

— Virtuoso® Layout Editing: education Inverter layout |-
X -F.225 ¥: 3.825 (F) Select: 0 = dy: Dist: iz z
Tools Design Window Create Edit VYenfy Connectivity Options Route Calibre Help

—| Calibre Interactive — LVS
Hle Transcript Setup

I Rules Calibre- LV¥S Rules File ~
_ wputs | { ns| Choose Calibre—LVS run din

Dutputs

Run Control

TranscHpt |
-- (Move up 1 level)
| Run LYS | ‘ ‘

’,Ca" Path: [fusrdigrad9zicwlai/352pdm/.fcalibre/prosim_lvs] |

Directories: Files:

[ sannwe |

lprosim_lvs

Prosnn_pen J

#l

y mouse L: mouse
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Inverter Layout (cont.)

o HNLVSEE=E

SErspicefE (schematictzi )

Invertersp

|

File

Edit Search Preferences Shell Macro  Windows

Help

Find

I Rey (" Literal
Ausrd fgrad92/cwlai /352pdmScalibre/prosim_ lvs/Tnverter. sp hyte 670

) Case _) RegExp

col 17,

699 hytes

B
auCdl Netlist:

Top Cell WName: Inverter
Wiew Name: schematic
MNetlisted on: Jun 26 15:58:33 2004

B o e A o O e e

*
+
* Lihrary Name: education
+
*
+

+. EQUATION
*.SCALE METER
* . MEGA

. PARKN

. GLOBAL wdd
+ gnd

*. PIN wdd

*++ gnd

E e Rl R
+ Library Name: education

+ Cell Name: Inverter

* Wiew Name: schematic
E e Rl R

. SUBCKET Inwverter A ¥

* PININFO &:1 ¥.7

MMZ ¥ A gnd gne N T=900 0n L.=350 00n M=
MMO ¥ & wdd wdo B =2 Ju L=d5U. Uln M=
.ENDS
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Inverter Layout (cont.)

e Calibre LVSEZ=%(3)

—] Virtuoso® Lavout Editing: education Inverter layout ]
=: -8.600 ¥: D.600 (F) Select: 0 [: bt dy: Dist: Cnd

Tools Design Window Create Edit Verify Connectivity Options Route Calibre

&
=

— Calibre Interactive — LVS | -1

File Transcript Selup Help

| <% Hierarchical ~.~ Flat -~ Calibre CB |

| % Laout vs Hetlist - Metlist vs Nellist - - Hetlist Extr:|

o

layow® | Hetist | ' Cells

Ei ﬁ SC h e m ati C fdes: Inverter.src.net

$$ &; ﬂ—i é{] Spice%':%’ le : Import netlist from schematic viewer
I SiErib RLE I Primary Cell: Inverter

REEE

&
[}

M: leHiMousePopUp () E:transCdlOutDisplay (bransCdlOoutForm)

_—
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Inverter Layout (cont.)
—//——

e Calibre LVSE;Z%(4)

— Virtuoso® Layout Editing: education Inverter layout e
> -B.400 ¥: -1.375 (F) Select: 0 X dy: Dist: Cmid: 2
Tools Design Window Create Edit Verfy Connectivity Options Route Calibre Help

G Calibre Interactive — LVS | -]
Transcript Setup Help
Rules 4 Hierarchical Aat Calibre CB
% Inpuis
# Layout vs Hetlist Hetlist vs Metlist Metlist Extri
Dl Dutputs
Run Control Layout | Metlist | HCells
E Transcript
Jies: |Inverter.sp
i Run LVS
Import netlist from schematic viewer
y Start RVE Primary Cell: |Inverter

mouse L: mouseSingleSelectPt

Advanced Reliable
Systems (ARES) Lab.

M: leHiMousePopUp () E: transCdloutDisplay (transCcdlowtF orm)




Inverter Layout (cont.)

e Calibre LVSEZZ%(5)

— Virtuoso® Layout Editing: education Inverter layout

X: -7.150 ¥: 0.675 (F) Select: 0 dx: dy:

Dist: Cmd:

T .
|| Calibre - LVS RVE:svdb (Inverter) | - | |
3 Hle View Layout Source Setup Help
= ¥ - -
|§ = Z C F N D I P & N "D "I F4
E [E] Input Files B LvS Results: Designs Match 1
; Rules File E Inverter ! Inverter
= Source Medist
|| [E] Ourpur Files
E < Layout Metlist
S <> Extraction Repo
<+ L'V Report
ERC Pathchk F
S 1 &
1 Discrepancy Information
s{-_ =] IO = 1 i

Query Cell: Inverter

IR

| Help

‘ile Inverter.|vs.report

|

*H
LIEBRE SYSTEHN *H
*H
LV¥S REPORT *H
*H

er. lvs report

er lay net (' Inverter’)
er sp (' Inwsrter’)
IEpMMEY_ZP4AM . lvs

n 26 16:02:32 2004
gradf92/cwlai /358pdncalibreprosin_lvs

.10 Tue May 13 13:44:42 PDT 2003

AITEmaT e s samom oo BRSULTS

FRRRRRRRARARRRRRR R
#* #*
#* CORRECT # |

#* #
HARRR R RRARRRR LR

e L¥S Version ¥2. 4a for TSMC 0.35um MIXED SINGAL

mouse L: mouseSingleSelectPt

CELL SUMMARY

=
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Inverter Layout (cont.)

e Run PEX (1) : i#H{post-simulationfyspicef
= Virtucsoe Layout editingitest inv layout |- || MMM

X -3.33 ¥: 5.07 (F) Select: 0 DRD: OFF dx: 1.96 dy: 1.4 5 1

Tools Design Window Create Edit Verify Connectivity Options Routing Optimize | Calibre | |—

Clear Highlights
Setup
Ahout...

‘ B ‘r‘ mnouse L: Enter Polnt
o Point at the first point of the ruler:
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Inverter Layout (cont.)
—//——

e Run PEX (2)

= Calibre Interactive — PEX | ==
File Transcript Setup Help

r Rules Calibre - PEY Duiloc Gila

=

Inputs | | rules viewrs I Loaud I
Dutputs |
Calibre- PEX Run Directory

Run Control | ’7

Transcript I

[ rmeex |
[ surnve |

ol sl

gl ®

OK | Cancel I

:—1\5|g<\‘%\ ‘ pluuq| i

Tmcl 0
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Inverter Layout (cont.)

e Run PEX (3)

'-j- File Transcript Setup

Bules | Layout | Netiist | H-cCells |

I- Inputs
outputs | Files® |inv.src.net j | Views ||

= (R0 L File Format: SPICE — I _1 Expot from schematic viewer |
Transcript I |

Primary Cell: inv
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Nand2 Layout

e Practice goal:
- Learn layout technologies

— Accomplish a nand2 logic circuit
layout

e Content:

— Layout Editor
e [nstance cell

- Nand2 Layout implement
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Systems (ARES) Lab.

aD—d[ 3D—q

A D—

B D—




Nand2 Layout (1/8)
"

o Z:ZE PMOS and NMOS

—| Virtuoso® Layout Editing: education Nand_ 2 layout |-
- 75 b (F) Select: :0 o Dist: Cimd: 6

/)~ Fe] 2B
%,/ charge
sharing &y -] #&

tPt

0

| —
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Nand2 Layout (2/8)
—

o BMOSH gatelmfHEH R

— Virtuoso® Layout Ed|t|ng educatmn Nand 2 Iavout |1
: -10.200 ¥: -5.050 (F) Select: =0 4.0971 6
Tools Design Window Create Edit Ven

SNEIEEER T

Instance Metali

M2 M8

_1‘—
!

|
-

e

\};‘Jﬂ‘;
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Nand2 Layout (3/8)
"

o RAIIFHIIMOSHHEHES

— Virtuoso® Layout Editing: education Nand_2 layout |-
®: -11.825 %: -5.900 {F) Select: 0 oX: -8.600 o¥: —-8.650 Dist: 12.1976 Cmd = '
Tools Design Window Create Edit Verify Connectivity Options Route Calibre Help

It gt ey MOS 4%
H source# A

&Y it 5 6y MOS 5 metal2:& 3

T y mouse L: mouseSingleSelectPth
&~ |-
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Nand2 Layout (4/8)
"""

o (EMOSHysourcely Al vddAIgndiDIFF g

— Virtuoso® Layout Editing: education Nand_ 2 layaut |-
X: -11.825 Y: 2.400 (F) Select: 0 dX: -6.550 d¥: 9.350 Dist: 11 Cmd: 6

£ tP

0,
7|
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Nand2 Layout (5/8)
"

o /1 EPIMP ~ NIMPJ&

—| Virtuoso® Layout Editing: education Nand_2 layout |-

= -13.000 ¥: -3.900 (F) Select: 0 dx: -7.475 dy: -9.650 Dist: 12.3652 Cmd: '

Tools Design Window Create Edit Verify Connectivity Options Route Calibre Help

mouse L: mouseSingleSelectPt M: leHiMousePopUp () E: leHiClearRuler ()

A
& |
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Nand2 Layout (6/8)

« 1
o ClEfrHlayout(di H

— Virtuoso® Layout Editing: education Nand_ 2 layout |-
x: -85.050 Y: -B.775 ({F) Select: 0 dX: -14.300 d¥: -1.000 Dist: 14.3349 Cmd: 6

Tools Design Window Create Edit Verify Connectivity Options Route Calibre Help

18 B #haE T
instance

mouse L: mouseSingleSelectPt M: leHiMousePopUp () E:hiGetburrentWindow () ->stopLevel = 0 f

A
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Nand2 Layout (7/8)
—

o FH : A Hasymbol i [E 7~

—| Virtuoso® Layout Editing: education Nand_2 layout |-
i -7.623 ¥: -6.975 (F) Select: 0 dx: -13.875 dy: -1.200 Dist: 13.9260 Ccmd: 6
Tools Design Window Create Edit Verify Connectivity Options Route Calibre Help

mouse L: mouseSingleSelectPt M: leHiMousePopUp () E:hiGetCurrentWindow () ->stopLevel = d

0,
|
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