ASIC Physical Design

Post-Layout Verification




ASIC Physical Design (Standard Cell)

(can also do full custom layout)

Component-Level Netlist (Verilog)

Cadence:
Encounter

Libraries (std cells)
ICblocks

Virtuoso

Process Data (chip assembly)

Design Rules

Layout vs.
Schematic
Check

Calibre Calibre u Calibre
\ |IC Mask Data SPICE/ADIT Simulation Model

Design Rule Backannotate
Check Schematic




Cadence setup

* Copy files from /class/ELEC6250/ CadenceFiles
(Replace dot with a period. Example: .cdsenv)

dotcdsenv to your home directory
dotcdsinit to your project directory
cds.lib to your project directory
display.drt to your project directory
dotsimrc to your project directory
addpowerv].txt to your project directory

e Edit your .bashrc file with the setup information from

/class/ELEC6250/ CadenceFiles/dotbasrch




Import digital block into Virtuoso

® Import GDSII layout information into Virtuoso:
® Encounter saves: mydesign. gdsZ

® Import into a Cadence library

File > Import > Stream

® Results in cell “layout” view

® Import circuit netlist into Virtuoso:
® Gate-level netlist saved by Encounter: mydesign.v

* Import netlist into a Cadence Library
File > Import >Verilog
® Results in cell “schematic” and “symbol” views

Gates replaced by transistors using “cdslib” components

(Demonstration)




Virtuoso CIW (Command Interpreter Window)

Cadence libraries and tools are accessed from the CIW

Import/Export designs

Access libraries
BICMOS8HP PDK Items

%/‘u’lrtuns?{'l 6 - Log: IhWnelmvpf{CDS Jog. 1 @tuxdEd.eng.auburn.edu — O x

File Tools Options PDK  Help cadence

Ul=ing menu definition File:

folass AELECEZE0 A TEBM_PDE AbicmosShp A1, 7 0 2HP fodslib/bicmos8he S ibmPdkMenu  def
Added CIN menu, =]

L
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File > Import > Stream

GDSII file from Encounter
My library for this cell
Name of top design cell
Technology library

Replace Verilog [ ]

/vStream File

\\

#® Virtuoso (R) XStream In@tuxD64.eng.auburn.edu

ShomednelsondnelsovpicadenceModulo7_SHPADp modulog.gosd

Library modulof_wednesday

Top Level Cell modulob

attach Technology Library | bicmosdhp

/vLuad 45CH Tech File

_ Generate Technology Information From Stream Fle

‘ Stream Tech File

| Hide Options

Save Template Load Template

with < >

Streamin Options =
General Cells Fonts Geometry Layers Libraries Froperties t4jr]
Log File strmin.log
Summary File
Run Directory
User Skill File
Wiew Marme layout Reference Tech Libraries
_ Automatically Detect Vias  via Map File
Exclude MapToWia File
Write Mode ovensrite n Cveryrite Root Cells _ Enable Incremental Import
Tranglation Depth 32767 =  Translate Entire Hierarchy Label Case Sensitivity
Text Mamespace  |cdba n _ Merge Furposes to Drawing _ Lower
hdaximum Cells ' '
— Upper
I Target Library z0000 B __ Enahle File Locking PR
. T ® Freserve
Compression Level 0 = _ Compress
Mumhber of Threads 1 .
_ Stream In to Virtual Memory Click Translate
» Show Completion Message Box Translate Cancel Apply Reset &1l Fields Help




Importing the Verilog netlist

® Verilog netlists saved by Synopsys Design Compiler and
Cadence Encounter do not contain ports or definitions of

power and ground connections.

© Manually add power/ ground connections by executing the

following perl script from a linux command line.
perl addpowervl.txt design.v design_vg.v
where:
addpowervl.txt is provided with the setup files
design.v is the netlist generated by Encounter

design_vg.v is the netlist with VDD/GND added




Generated Verilog netlist
module modulo6 (VDD, VSS,

CLEARDbar,
L Cbar,

CLK, Power/ground added
|

Q);
inout VDD, VSS;
input CLEARDbar;
input L_ Cbar;
input CLK;
input [2:0] I;
output [2:0] Q;




e

File > Import > Verilog

My library for this cell
Reference tech library*
Verilog file(s)

* Contains tech file for
“311” bicmos8hp

Creates schematic
and symbol views

Replace Verilog [ ]

with < >

B Verilog In@tux064.eng.auburn.edu
Import Options Global Met Options Schematic Generation Options
File Filter Mame
eed s
CIScheck _modulof_top, log 9
FEX .runset
FIFO.LOG
FIPO,LOG, modulos
FIPO,5UM, moculos [ ]
fhomnedne l=ondne l=ovpfcadence Modu lo? _BHP /top
Target Library Mame mociu lob_wednesday Browse
Reference Libraries cokzlik
Werilog Files To Import modulob_soc_vdus add
-f Options Acld
-y Optinns sl
-y Options Add
Library Extension
Library Pre-Compilation Options
Pre Compiled Verilag Library
HDL View Matme i L
Target Campile Library Marme Browse
Compile Verilog Library Only
lgnore Modules File add
Import kodules File &dd
Import Structural Modules &g (Schematic
A
Structural View Hames
Schematic schemat ic Metlist netlist
Functional functional Symbol symibol
Log File LAverilogIng log Woark Area S
MHame Map Table LOverilogln,map,table
Ovenytite Existing Views @
Overarite Symbol Wiews  (Created By Yerilogin
Verilog Cell Modules @ Create Symbol Only o Import o Import &5 Functional
m Cancel Defaults Apply Load | Sawe | Help




Library Manager

™~

#® Library Manager: Directory ...elsovp/cadence/Modulo7_8HP/top @tux064.eng.auburn.edu — O X
Eile Edit View Design hanager Help cadence
_ Show Categories _ Show Files
Library Cell View
modulof_wednesday modulof
ghp_pads AD[21_A View -~ | Lock | Size |
S Bths ADlzZE_ A | layout 23k
analoglib CLE_H schematic 44k
avTech DFF5_B symibol 27k
hasic FILL1
bicmosghp FILLZ .
cdsDefTechLib FILLa Views
cdslib FILLE
esdshp FILL1E =
esdihp_legacy INVERT B Created by
modE_monday b1 A2 wia 1 H
mod&_tuesday . b1 hAZ wim 1x h Im port
modulof_wednesday bE A3 wia 1
myschematic NeW Ilbrary b3 _hAG_wia_ 1x A
nelson #ORZ_A
new modf iopin / NeW Ce”
sample
shalib

moduloB v IAD =
lMessages

Double-click on view to open it in the appropriate tool.

Log file is "‘home/nelson/nelsowvpfcadence/tdodulo? _BHPfop/libhanager.log”.

LS

|Lib: modulof_wednesday [Free: 7.80G




Layout view of “modulo6”
Calibre LVS/DRC/PEX

Bl virtu Layout Suite L Editi
unch File Edit
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Schematic view of “modulo6”

@ Virtuoso @ Schematic Editor L Editing: moduloé_wednesday modulod schematic@tux064.eng.auburn.edu — O *
Launch Eile Edit ¥iew Create Check ©Options Window Calibre PDK Help cadence
4 : T () o - A Q0 Q @ A ;
" F 0@ X QO T2 ¢ -7 7 QU Q Q& |9 1L 12 -» 6
- Q- Basic B G [T by TR [x 8 -
| Mavigator 78 X|

Default B

Q B
Mlame -~

= modulob
; CLE__ L...CLK_H)
Q_reg_...FF3_B)
Q req ..FFS_B)
Q reg ...FFS_B)
4 (AOI21_A)
M3 (XORZ_A)
16 {INVERT_B)
7 {INVERT_B)
8 {A0I22_A)
19 {A0I22_A)
uzo (A021_B)
U21 {A0I22_A)Y

i 71 I F&RRar ]

Froperty Editor 7 8 x|

b

mouze L: I R

\ 23 | > Crmd: Sel: 0 .J|

/
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Symbol view of “modulo6”

E Virtuoso® Symbol Editor L Editing: modulef_wednesday modulob symbol@tuxéd.eng.auburn.edu

Launch FEile Edit Wiew Create Check Options Window PDE Help

O X

cadence

-

I = % 0@ x Q Ty 1 R-¢ T 7 QXK E

o casi PR R IR s @4 @ ©[ B,

[ Havigator 7.8 %]

' Default [~ |
Q -

Mame -~
= moduloG
- CLEARRbar
CLE
|=2:0=
L_Char
G0
Lynlul]
WIS
CLEARharCLEARDar
CLECLE
[ 2:0=1
L_CharL_Char
Gz 010
YoDvDD
WEEWES

LR

Property Editor 78X

mause L
iy | =




Verify correctness of layout

* Open layout in Virtuoso

© Verify with Calibre or Assura tools
1. LVS (layout vs. schematic)

Extract netlist from layout

Compare extracted netlist to imported netlist

2. DRC (design rule check)
Checks all layout levels
Errors should be fixed as appropriate
3. PEX (parameter extraction)
Extract netlist from layout, including R/ C parameters

Simulate netlist to Verify functionality and timing




e

lLoad layout into

Load schemat o -

- - . I
Layout Editor into Editor
— f JE— L — —
e . h == it
- cross-probing o :
— — — — | Invoke Calibre Interactive :
from layout editor &
1 | B
Fule |- Load Runsettio Specify
File Rules & Configure Calibre
Click
Run LVES
Calibre Interactive
L | 1. Generates Intermediate GOS file from layout
ViEwWer.
2. Generates Intermediate source netlist from |
schematic editor. I
Edit layout in
Layout Editor 3. Generates control file.
i 4. Invokes Calibre.
5. Opens RVE, autoloading the SWVDE database.

L

In RWVE — highlight
errors for cross-probing

Y

no Errors

corrected?

b == == = Perform one time

Repeat as necessary
Criginal data

Calibre Layout-vs-Schematic (LV

Check

Schematic

™~
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Layout vs schematic check
(Calibre Interactive LVS)

* Compares extracted transistor-level netlist vs. netlist generated
from Verilog gate—level netlist

® From Layout GXL menu: Calibre > Run LVS

(Demonstrate )

Mentor Graphjcs LVS

® Rules: §ADK/technology/ic/ process/tsmc035.calibre.rules

Inputs/Layout: will be generated by Calibre
Inputs/Netlist: count4.src.net (created in DA-1C)

Top-level cell: count4 (schematic name)
Inputs/H-cells (hierarchical cells): $ADK/technology / adk. heell

Extracted file: count4.lay.net




Load rules file

tsmc035
e Calibre Interactive - nmLVS E
Eile Transcript Setup / Help |
_ LWE Rules File /
Bules P
Inputs foptZADK3.1 ftechnology fic/processitsmc025. calibre.ru | wiew | Load |
Qutputs
— L%35 Run Directory
Run Cantral
: fhomefnelsonfnelsovpf/ELEC5250_6250/Modulo? Aayout]
Transcript =
Run LYS - [+] Layer Derivations

atart RVE




Calibre inputs

File Transcript Setup

,\ o |

L=

f[rt

.

Rules | Hierarchical - Aat - Calibre CBW
Inputs
| & Layout vs Netiist - Metist vs Netlist . Netlist Extri |
oupare [N

iy

Fun Control |
Transcript |

Run LY¥S |

Files: |lab8.calibre.gds

Layout | Metlist | Hells |

]

File Fonmat:

GDsn — | Export from layout viewser

Start RVE |

Primary Cell: |lab8

Layout Netlist: lab8.layout.spi

L | Vew 'II |

Layout | ueuist| H-Cells |

Files: Ilam =rc.net

2| e Cvew |

Hle Format: SPICE — | _| Export from schematic viever |

Frimary Cell: |ab1

Layout | netiist | H-Cells |

For Hierarchical LVYS
_| Match cells by name {automatch}) |

1 Use H-Cells fie: |h|::ulls

e | vow|

Layout to be extracted
by Calibre (GDSII format)
Layout top cell name

Extracted layout netlist
Source netlist created in DA-IC

Schematic name

Hierarchical cells file:
$ADK/technology/adk.hcell
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Calibre RVE to probe LVS results

Calibre - LVS RVE : svidb (labt)
Fle View Llayout Source Setup

=lalx|
Help

Elolz dd ool gl f Wl 2

" [ Input Files ] B LvS Results: Designs Don't Match | Expand the results tree
| Fules File Bl a1220 £ 51220 - 1 Discrepancy to display individual
Bource Metlist Incorrect Mets - 1 Discrepancy discrepancies.
=] Gutput Files Discrepancy #1],
Lagmut Metlizt — B a1230 f =1230
Exmaction Report o & 21240 / 51240 Click a discrepancy to
LS Report o &2 a1310 1 51310 diplay information.
—< B a1620 f 51620
—c B8 a1720 ¢ s1720
= }/ (= b
al220 f s1220: Discrepancy #1 - Incorrect Nets
LAYOUT WAME ne SOURCE NAME |
EE T DOUble—CliCk a Het or B T o b o S S S SO T TR RS S A (R T J
|NBt f instance name to 2
highlight in a layout
= i= | BEe— viewer. — = il
Query Cell: labd




Post-layout functional/timing verification
(Calibre PEX)

® Purpose: timing analysis & functional verification of the final
design
® analyze netlist extracted from layout
parasitic wire capacitance
parasitic wire to wire capacitance
net and via resistance

° perform netlist & parameter extraction with Calibre PEX

® simulate in ADiT, Eldo, Spectre, PSPICE, HSPICE, etc.




Wire delay estimation

J \ The distributed RC-line

R
VTN VTV D‘
A 1 = = = =
Diffused signal | - "

propagation
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Wire resistance

:  (length x resistivity)
resistance = - :
Height Length (height x width)
i - bulk aluminum 2.8x10°8 O-m
Width +  bulk copper 1.7x10°8 O-m
« bulk silver 1.6x10°8 O-m

+ Height (Thickness) fixed in given manufacturing process
« Resistances quoted as ()/square

*« TSMC 0.18um 6 Aluminum metal layers
—~ M1-5 0.08 Q)/square (0.5 um x 1mm wire
- Mé6 0.03 Q/square (0.5 pm x 1mm wire

160 Q)
60 Q)

Courtesy of Arvind and Krste Asanovic. Used with permission

Cite as: Vladimir Stojanovic, course materials for 6.973 Communication System Design, Spring 2006.
MIT OpenCourseWare (http://ocw.mit.edu/), Massachusetts Institute of Technology.

I I l-l- Downloaded on [DD Month YYYY].
NG :

6.973 Communication System Design
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Wire capacitance

-

n..l.-

I.-

£D1 Wil 81 Db1

Capacitance depends on geometry of surrounding wires and
relative permittivity, €,,0f insulating dielectric

— silicon dioxide, SiO, €, = 3.9

— silicon flouride, SiOF ¢, = 3.1

— SIiLK™ polymer, €, = 2.6

Can have different materials between wires and between
layers, and also different materials on higher layers

Courtesy of Arvind and Krste Asanovic. Used with permission.

Cite as: Vladimir Stojanovic, course materials for 6.973 Communication System Design, Spring 2006.
MIT OpenCourseWare (http://ocw.mit.edu/), Massachusetts Institute of Technology.
Downloaded on [DD Month YYYY].

6.973 Communication System Design

26




-

Capacitance scaling

parallel plate capacitance w'dTh x length
spacing
spacing |
! / %engfh
—
width

= Capacitance/unit length ~constant with feature
size scaling (width and spacing scale together)

- Isolated wire sees approx. 100 fF/mm
- With close neighbors about 160 fF/mm

* INeed to use capacitance extractor to get
accurate values

Courtesy of Arvind and Krste Asanovic. Used with permission.

Cite as: Vladimir Stojanovic, course materials for 6.973 Communication System Design, Spring 2006.
I - MIT OpenCourseWare (http://ocw.mit.edu/), Massachusetts Institute of Technology.
1 Downloaded on [DD Month YYYY].

6.973 Communication System Design 27




Wire delay models

Rdriver' R R R
S0 AW Ao ANV — Ciou

Al e Ll
T @| Fre S Lz

= Wire has distributed R and C per unit length
- wire delay increases quadratically with length
- edge rate also degrades quadratically with length
= Simple lumped II model gives reasonable approximation
- Rw is lumped resistance of wire
- Cw is lumped capacitance (put half at each end)

Ryriver Rw
{>° $/WW‘ == 1 Cload
Cw/2 Cw/2 g

Delay = Rdriver x CTW + (Rdriver + Rw) x (C?w - Cload]

Courtesy of Arvind and Krste Asanovic. Used with permission.

Cite as: Vladimir Stojanovic, course materials for 6.973 Communication System Design, Spring 2006.
I - MIT OpenCourseWare (http://ocw.mit.edu/), Massachusetts Institute of Technology.
]| Downloaded on [DD Month YYYY].

6.973 Communication Svstem Desian 28
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Wire delay example

« In 0.18um TSMC, 5x minimum inverter with effective
resistance of 3 kQ, driving FO4 load (25fF)

« Delay = Rdriver x Cload = 75 ps

« Now add 1mm M1 wire, 0.25um wide
— Rw = 320Q wire + 22Q vias = 344Q
— Cw = 160fF

Delay = Rdriverx % + (Rdriver+ Rw) x (% - CloudJ

- 3kQ) x BOFF + (3kQ2 + 3440) x (BOfF + 25fF)
- 591ps

Courtesy of Arvind and Krste Asanovic. Used with permission.

Cite as: Vladimir Stojanovic, course materials for 6.9732 Communication System Design, Spring 2006.

— MIT OpenCourseWare (http://ocw.mit.edu/), Massachusetts Institute of Technology.
I ll ) l Downloaded on [DD Month YYYY].

k : 6.973 Communication System Design 29
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Parameter extraction with Calibre PEX

* Extract SPICE netlist, including parasitic RC

® Transistor-level, gate-level, or hierarchical extraction

e With the layout cell open:

® In the menu bar: Calibre>Run PEX

® Input options: similar to Calibre LVS

® Extraction options (Outputs tab):
choose “Iransistor level”

choose one of:
° C: lumped C + coupling cap’s
e RC: distributed RC
* RCC: distributed RC + coupling cap’s
e Click “Run PEX”
® Output files: modulo5.sp - main SPICE model (transistors)
modulo5.sp.pex - extracted R/ C (lumped)

modulo5.sp. MODULOS .pxi - extracted C (coupling)




Extracted file — top level

I
O T o Y S T T S R TR - TS [N, S 5 BT S L N Y =1

[ T e ]

Ba B3 RS ORI OB RS

[ Y S U Ny

1

R I S T % TR |
o I

*|File: modulos.sp
* Created: Hon Now 3 09:50:18 2014
* Program "Calibre xRC™

* Version "w2009.2 36.21" / Include extracted R/C

.include "mﬂdulnE.;R.R;§ﬂ
.global GND VDD
.gubckt modules TI[0] I[1] I[2] Q0] Q1] Q[2] 1L CEBAR CLE CLEAREBAR

* DD VDD
* GHD GHD
* L CEAR L CEAR

* Q2] Ql2l

# CLE CLE

* O[11 Qri]

# CLEARBAER CLELRBLE .

« 1[0] I[0] N transistor

" QLo et source drain bulk gate
¥ T[2] I[2] g

* T[1] I[1] \

m¥ IX3 M I$212|N NX2 X ix3 M I$212 d N X IX3 N$5 ¥ ix3 M I$212 g
 I$212 = N _GND X reg Q -::_H 1$1901 b (N)L=4e-07 W=1e-06

mX T3 M I$211 N N¥2 ¥ ix3 M I$211 4 N X IX3 N§5 X ix3 M I$211 g

+ N VDD X ix3 M I$211 s N VDD X reg Q 1 H_I$1BEE b P L=4e-07 W=1.2e-06

m¥ IX3 M IS5 N X IX3 N§5 X ix3 M IS5 d N Q[0] X ix3 M IS5 g

N GND X ix3 M IS5 =

+ N GND X reg Q 0 M I$1901 b N L=4e-07 W=le-06

m¥ IX3 M I$4 N X IX3 N$5 X ix3 M I$4 d N Q[1] X ix3 M IS4 g

N GND X ix3 M IS4 =

+ N _GND X reg Q 0 M I$1901 b N L=4e-07 W=le-06

m¥ I3 M I$3 N X IX3 N$5 X ix3 M I$3 d N Q[1] X ix3 M I$3 g

+ N X I¥3 N1 X ix3 M I$3 s N VDD X reg Q 1 M I$1899 b P L=4e-07 W=2.6e-06

m¥ T¥I M TE2? WM ¥ TY¥2 ME1 W w3 M TE2 A M NNl ¥ w3 M TE2? o

m




Extracted file — extracted R/C

= modulo5.=p Lal = modula5.sp MODULOS pe £ [=] modulo5.sp pex B3

H File: moduloS5.sp.pex

] »

2 Created: Hon Now 3 0U9:50:18 2014
= * Program "Calibre =xRC"
= * Version "w2008.2 36.21"
5 * Nominal Temperature: 27C
& * Circuit Temperature: 27C
7 #
8 .subckt FM MODULCS X REG Q 0 N£3364 3 10 13 14 40 41
2 cO 37 GHD 0.121F
10 el 32 GND 0.0871f
11 c2 30 GND 0.451132F
Z2 £3 29 GND 0.3836%31f <« Lumped CapaCItanCe
132 c4 27 GHND 0.0745074f
14 5 26 GND 0.0538f
15 c& 22 GND 0.641178Ff
le c7 21 GND 0.0538f
17 c8 17 GND 0.304778f
18 £9 9 GND 0.347575f
12 cl0 B GND 0.017&f
20 cl1 7 GND 0.215782F
21 cl2 & GND 0.0967824F
22 £13 3 GND 0.167191Ff .
23 rl4 37 39 7.84158 ¢ ReS|Stance
24 rl5 34 37 6.9
25 rle 31 32 0.00770322
26 rl7 30 34 0.039532 i
length : 88130 lines Ln:1 Col:1 5el:0]0 LIMIX AMST as UTF-8 IMS




Calibre PEX inputs

Click View to view (and, if
necessary, edit) the rule filz

ble Iranscrpt Setup e | |y the text editor
Rules Calibre-FEX Rules File ¥
nputs | ‘ [tas_ruos | e [ 0w |[ Lo ||| Load populates the GUI with
T © | seftings in the rule file. Use
Calibre-PEX Run Directory +—-wnh caution as this could
Run Contral | ¥ | result in overwriting design
Transcript | data.

i

Run PEX

Specify rules file:
$ADK/technology/ic/process/tsmc035.calibre.rules




Calibre PEX inputs

File Transcrpt Setup I:In|p|

Rukes Layout | Higiist)| [HZGoiR | Name of layout file (count4.gds)
o | e g ——— —..__i.—— GDSiIlI file format

fum Gontrol || pug rormat: mmm|¥/ Check to generate new layout file

TR prmary col | | Name of top cell (count4)

I Run PEX

| StartRvE | !

Layout | ueuist| H-Cells |

Files: Ilam =rc.net j Viewr |

Hle Format:  SPICE -| _| Export from schematic viever

Frimary Cell: |ab1 |

Source(SPICE) netlist created in DA-IC

Top-level cell name in SPICE netlist

Layout | Hetist | H-Cells | Hierarchical cells file:

For Hierarchical LVS
. Match cells by naine (automateh) — $ADK/technology/adk.hcell

1 Use H-Cells fie: |h|::ulls <« | '-.ﬁuw”




Calibre PEX netlist output

Calibre Interactive — PEX : [moduloZ.lvs.runset in .JJ

Fle TranscrHpt Setup Help

Rules \
Extraction Type: Gansistur Level — | C <
Inputs /
Outputs
Netlist | Reports | SVDB |
Run Control
Transchpt “
Format: ELDO | Use Mames From: LAVGUT] /
Run PEX
= File: |mod7b.pex.netlist | View ‘
atart RVE W View netlist after PEX finishes |

Extract parasitics for:

4 Al nets, except: |

~~ Only these nets: |

Lumped
capacitance

Use net names
from LAYOUT




-

Designate GND and VDD nets

Calibre Interactive - PEX : pex.tsmc035.runset [ﬂinux_apps;’ADKE.Utechnologyfcal]br?ei-
iy, J———

—— -

-:-Ehg

Eile Transcript Setup

Help

Bules

Inputs

Dutputs
FEX Options

e |
| ot |
’7
Run Control
T
I

Transcript

Run PEX

Metlist ] L5 Options ] Connect] Misc ] Include ] Inductance ] Database ]

Faormat ] Reduction and CC ] Advanced ]

B Ground node name: |GMD
| Ground layer nare: [
_| Hierarchy separator: |!

_| Qutput intentional device locations

_ | Owtput values for intentional R,C devices

Calibre Interactive - PEX : pex.tsmec0335.runset [/linux_apps/ADK3.1/technology/ca I]brei-
. S——

—— -

-:-Ehg

Eile Transcript Setup

Help

Bules

Inputs |

Metlist ] LS Options ] Connect] hdisc ] Include ] Inductance ] Datahase ]

Qutputs
FEX Options

Run Contral
Transcript

Fun PEX

e —I

Power nets:  |vDD

Ground nets: |GMD

L5 Report Optiohs:  Maone

Recaognize gates:

& all
_| Mix subtypes during gate recognition

- Simple - - Mone
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