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1. ADFP Cloud 2.0 PDK &} %z it

1.1 EFEHEER K
B1EE R 3 /ADFP/Executable_Package/Collaterals/Tech/iPDK/N16ADFP_iPDK/
[~]$ cd ~
[~]$ mkdir ADFP
[~]$ cd ADFP

[~/ADFP]$ cp -r /ADFP/Executable_Package/Collaterals/Tech/iPDK/N16ADFP_iPDK/ .

DING! vlsi labTA@l@cadll[~]$ cd ~

15:01 vlsi labTA®l@cadll[~]$ mkdir ADFP

15:02 vlsi labTA®l@cadll[~/ADFP]$ cp -r /ADFP/Executable Package/Collaterals/Tech/iPDK/N16ADFP_1iPDK/ .
15:04 vlsi labTA0l@cadll[~/ADFP]$ cd N16ADFP iPDK/

15:09 vlsi labTA®l@cadll[~/ADFP/N1GADFP iPDK]$ ./p

pdkInstall.cfg* pdkInstall.pl#*

15:09 Ulsi_labTABl@cadll[~/ADFP/N16ADFP_1PDK]$ ./pdkInstall.pl

1.2 Z%& PDK (L ZEHER)

RZERKDPEFIT /pdkinstall.pl - TEFEHA 72,1,1,1,y,
[~/ADFP]$ cd N16ADFP_iPDK

[~/ADFP/N16ADFP_iPDK]$ ./pdkinstall.pl

- TSMC Process Design Kit (PDK) Install Utility -

Please enter your choice: (1/2) :
2

Please enter your cheoice: (1,2...)
1

Please enter your cholce: 1,2...
1

Please enter your choice: (1,2...)
1

Are these correct (y|n) 7
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1.3 R ESRIEETHZE

LR FEERERRINE S

*Info: PDK installation completed.
15:13 vlsi labTA®l@cadll[~/ADFP/N16ADFP 1iPDK]$ I

1.4 I8 B4 .cdsinit &3

(1) # N16ADFP_iPDK Eilt - g ".cdsinit, 123

File Edit View Go Help

{ > A 1 /RAID2/COURSE/vIsi_lab/visi_labTAOL/ADFP/N16ADFP_iPDK/

DEVICES Name
() File System cadence
() thinclient_driv.. = Deck
PLACES ihnt
Lab
fizyj Vlsi-_labTAOL
map
Desktop
§ PDK_doc
@ Trash
raw
Documents skill
H n H. e
Music « (1) Add new text file ”.cdsinit
Pictures Techfile
Videos tsmcN16
Downloads
NETWORK stimulusFile.auCdl
55 Browse Netw.. ADFP022_ReleaseNote.pdf
cds.lib
display.drf
inv.cir
lib.defs

libManager  Create Folder...

netlist Create Document » No templates installed
pdkinstall. Paste Empty File

| pdkinstall. Open Terminal Here
sienv Zoom In
si.foregnd. Zoom Qut
silog Normal Size

tsmcPdkin - Properties...

(2) HREAESRER

File Edit View Go Help

< > Reload U+ lsi_lab/visi_labTAOL/ADFP/N 16ADFP_iPDK/
Location Selector »
DEVICES
Side Pane »
= \Files
= [ statusbar
& thinc{ ¥ Menubar trl+M
PLACES [# Show Hidden Files Ctrl+H
G VISIL Configure Columns..
Deski

ZoomIn

@ Trash  zo0m Out
Docul  Normal Size
Music () View as Icons trl+
Pictur (&) View as Detailed List tri+2
Videg O View as Compact List tri+

Downloads
NETWORK .stimulusFile.auCdl
Browse Netw... ADFP022_ReleaseNote.pdf

cds.lib

(2) Show hidden file to find “.cdsinit”
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(3) HFTREERMMALRITXF - & Calibre MA Virtuoso EEF
;Set Calibre Path

load(strcat(getShellEnvVar("MGC_HOME") "/lib/calibre.OA.skl"))

.cdsinit
Open = | 2 ADFP/N16ADFP_iPDF i

‘IH
X

;Set Calibre Path
load(fstrcat(getShellEnvvar("MGC HOME") "/lib/calibre.OA.skl"))

(3) Add text into ”.cdsinit”
This step is to add Calibre Interface into Virtuoso

1.5 BT AWA

1.6 wEREEHZE - KEEALUT EDA TRERHE

Specification Tools you will use
v
Circuit Design (Schematic) Cadence® Virtuoso
C v Synopsys®
Pre-Layout Simulation 1. HSPICE
l 2. WaveView
Layout Cadence® Virtuoso
¥
Layout Verification
1. Design Rule Check (DRC)

® .
2. Layout Versus Schematic (LVS) Mentor © Calibre
3. Post Layout Extraction  (PEX) | Synopsys® STAR-RCXT (STARRC)

1 Synopsys®
Post-Layout Simulation 1. HSPICE
2. WaveView

NYCU Si2
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2. Circuit Design (Schematic)

Specification Tools you will use
v
Circuit Design (Schematic) Cadence® Virtuoso
J’ Synopsys®
Pre-Layout Simulation 1. HSPICE
l 2. WaveView
Layout Cadence® Virtuoso

|

Layout Verification
1. Design Rule Check (DRC)
2. Layout Versus Schematic (LVS)
3. Post Layout Extraction  (PEX) Synopsys® STAR-RCXT (STARRC)

Mentor ® Calibre

l Synopsys®
Post-Layout Simulation 1. HSPICE
2. WaveView

2.1 EZ£&EFRER EDA Tool RIR

115 Terminal BMALITFE<
[~/ADFP/N16ADFP_iPDK]$ yes

[~/ADFP/N16ADFP_iPDK]$ source /ADFP/cshrc/ADFP_FC_Tool.cshrc

set ICADVM version: ICADVM 18.10.130/ (default)
set QUANTUS version: QUANTUS_21.11.000/ (default)
set calibre version : aoi cal 2019.2 26.18/
set hspice version: 2020.03-sp2-2/ (default)
: WARNING: can't stat() fuse.gvfsd-fuse file system /run/user/0/gvfs
Output information may be incomplete.
: WARNING: can't stat() fuse.gvfsd-fuse file system /run/user/1001/gvfs
OQutput information may be incomplete.
. WARNING: can't stat() fuse.gvfsd-fuse file system /run/user/1125/gvfs
Qutput information may be incomplete.
: WARNING: can't stat() fuse.gvfsd-fuse file system /run/user/1202/gvfs
Output information may be incomplete.
: WARNING: can't stat() fuse.gvfsd-fuse file system /run/user/1143/gvfs
OQutput information may be incomplete.
. WARNING: can't stat() fuse.gvfsd-fuse file system /run/user/1209/gvfs
Qutput information may be incomplete.
: WARNING: can't stat() fuse.gvfsd-fuse file system /run/user/1212/gvfs
Output information may be incomplete.
: WARNING: can't stat() fuse.gvfsd-fuse file system /run/user/1208/gvfs
Output information may be incomplete.
: WARNING: can't stat() fuse.gvfsd-fuse file system /run/user/1210/gvfs
Qutput information may be incomplete.
set customexplorer version: 2022.06/ (default)
16:52 vlsi labTA®l@cadll[~/ADFP/N16ADFP_iPDK]$ |]

* Do This Step Before Using Any Tool

NYCU Si2
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2.2 ¥TB Virtuoso #if2

[~/ADFP/N16ADFP_iPDK]$ virtuoso &

Virtuoso® ICADVM18.1-64b -Aog: /RAID2/COURSE/visi_lab/vlsi_labTA01/CDS.log - o X

File

Tools Options _Help * Using ICADVM for advance node design _cadence

1

1

Loading ams.cxt
Loading adexlDM.cxt
Loading cli.cxt
Loading 1p.cxt
Virtuoso Framework Lic

i
" Copyright Mentor Graphics Cprporation 2005
4 All Rights Resefved.
174 THIS WORK CONTAINS TRADE SECRET AND| PROPRIETARY INFORMATION
7 WHICH IS THE PROPERTY OF MENTOR [RAPHICS CORPORATION
4\0’2175 LICENSORS AND IS SUBJECF TO LICENSE TERMS.
/ .
Calibre Interface loaded successfull

t _successfully. Total checkout time was 0.07s.

alibre Skill Interface * (v2019.2_26.18) [*

rA /. /%\

- YTRBIARAS ICADVM - M3k 1C6 -

2.3 El32 Library

i

(1) Bh3E

"Tool, > TLibrary Manager 4

"File, > "New. > TLibrary

UL Library Manager: Directory ..URSE/visi_lab/visi_labTA01/C18@ee31 = =] X
i ; cadence
Category... Ctri+N ' v
[€] virtuosoR 6.1.8-64b - Log: /RAID2/COURSE/visi_lab/visi_IabTAO1/CDS log@ee31 Open Wit ENEN -
i 1inv inv schematic | vew | ek | size |
File MCEEN Options Help -
o ———— - Load Defaults... e
;1 = 8 Save Defaults hes
m T
"Ini I.lbrary ment" Open Shell Window... Ctri+P
"The| - n environment has completed.” Exit cnex M-18
"The|  systemVerilog » |ackground.” - —N_33
"The| rogress.” N8
INFO| NC-Verilog... schematic” N_Lv_33
INFO|  \HDL Toolbox... completed with no errors. BLZRO 18 —
INFO| - tic” saved. Messages
ADE Assembler

ADE Explorer

Log file is "/RAID2Z/COURSE/NVIsi_lab/visi_labTAD1/C18/libManager.log™.

Created new library "inv" at /RAIDZ/COURSE/vis|_lab/visi_labTAD1/C18/inv.

= ADE Verifier s
umoy  LoEL M: _schHiSaveAs() | m
1] L ARE ‘_“ New Library
(1) Tools -> Library Manager (2) File -> New -> Library

NYCU Si2

Advanced IC Lab

[

Lib: CIC_Lib |Free: 120.09T 2,



(3)& A Library Name (EELIEI A “"Lab" /&)

Ji

(4)%5%E " Attach to an existing technology library s > " OK .

(5)E5% "tsmcN1e, > TOK.

1 Technology File for New Librai x
New Library X Y
Library Technology File for library "Lab™
Nn@ | Youcan: ' Compile an ASCII technology file
Directory Qtulsuanunm\nw;msAanJPm«B o e s E = ! . = B . ~
- & |Attach to an existing technology library |
2 computer [LbName ~lsue[Type | _—_——
B POK_doc Folder Do not need process information
B vsiooms B T Folder
B Tecnfile Folder | Cancel Help
iDeck Folder | | = =
B skin Folder . . .
& o ( 4) Attach to an existing technology library
< ADFP022_ReleaseNote pdf 310KB paf File
cdslib 140..tes lib File
display.drf 158 KB drf File
lib.defs 55 bytes defs File . .
Attach Library to Technology Library x
lihManager loz -
p— sl
File type  Directories New Library Lab
Design Manager Technology Library analoglLib
basi
‘ tsmcN16 D
. Compression enabled
ﬂ (e, (hep, G G anon ) e

(3) Enter library name “Lab” (5) Choose “tsmcN16”

2.4 EI¥ Schematic
(1)34#E "New, > "Cell View |
(2)& A cellname - B3 Tschematic, &> "TOK |

(3) 24 " Session

L4 Library Manager: Directory .URSE/vii_lab/visi_lsbTAQ1/C18@ee31 - 0o X
cadence )
New File x
File
. ' ' Library Lab =
= = Cell lind )
[ view | lok | sz | , ! *7‘
View schematic
Application
Open with Schematics L n
__ Aways use this application for this type of file
Library path file
1_lab/v1si_1abTAO1/ADFP/N1GADFP_1PDK/cds.1ib
I X Next License@ee31 X
-} @) Failed to check out license Virtuoso_Schematic_Editor_ L
= = Cancel Help Would you like to check out the next license Virtuoso_Schematic_Editor,XL instead?
I > B
New Cel View [0 v [Free: 12000 Ay, \JHever
(1) New -> Cell View (2) Enter the cell name (3) Session

Select “schematic”
2.5 Create Inverter Schematic / Symbol Design

A IRIBEBTERKAES Schematic / Symbol
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3. Pre-Layout Simulation
Specification Tools you will use
v
Circuit Design (Schematic) Cadence® Virtuoso
( ¥ Synopsys®
Pre-Layout Simulation 1. HSPICE
2. WaveView
\ A
Layout Cadence® Virtuoso
¥
Layout Verification
1. Design Rule Check (DRC) ®
2. Layout Versus Schematic (LVS) Mentor © Calibre
3. Post Layout Extraction  (PEX) Synopsys® STAR-RCXT (STARRC)

A 4

Post-Layout Simulation

3.1 @i Spice Netlist

Synopsys®
1. HSPICE
2. WaveView

(1)[El1%l] Virtuoso command window

(2)%4% "Files > "Export, > TCDL.

E] Virtuoso® 6.1.8-64b - Log: /RAID2/COURSE/vIsi_lab/vlsi_labTA06/CDS.log@

lzIC Tools Options Help
L
New >
Open...
Import >
--------------
EDIF200...
Refresh... =
L. - il
Make ead Ony- M: transCdIiOutDi
DEF...
Bookmarks » LEE..
1Lab1 inv schematic Stream...
2 Lab1 inv layout OASIS...
PRFlatten...
Save Data...
Close Data...
Exit...

NYCU Si2
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3.2 Hith Spice Netlist

(1) EEZEFZH L Library A Cell (oIf£H Library Browser)

()& A output netlist &=F - BIF0 inv.cir

(3)#h%E

"OK.

CDL Out X

Template File

Library Name
Top Cell Name
View Name
Switch View List

Stop View List

Output
Output CDL Netlist File

Run Directory

Netlisting Mode
Run in Background

Renetlist

< B
IS

Design to be Netlisted

Browse...

Lab

inv

schematic

auCdl schematic

auCdl

View,..

inv.cir )

Browse.

& Analog

« Digital
)

Cancel Defaults Appl

Help

3.3 B4 OK FiIN#iE Netlist

Sfinv.cir - g x

* auCdl Netlist:

* Library Name: Lab
* Top Cell Name: inv

* View Name: schematic

* Netlisted on: Oct 2 15:46:41 2024

cadence

151_lab/vlsi_labTAO1

_iPDK/tsmc16/ . . /Calibres lvs/source. added

‘ Analysis Job Succeeded x

il- Job '/RAID2/COURSEMIsi_lab/visi_labTAO1/ADFP/N16ADFP_iPDK/ that was started at 'Oct 2 15:46:39 2024' has succeeded

* Library Name: Lab
* Cell Name:  inv
* View Name:  schematic

m Cancel Help

SUBCKT inv

NYCU Si2
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3.4 1SR L B RAE S
[~]$ cd ~/ADFP
[~/ADFP]$ mkdir simulation
[~/ADFP] $ cd simulation

[~/ADFP/simulation]$ cp ~/ADFP/N16ADFP_iPDK/inv.cir .

DING! vlsi labTA®l@cadll[~]$ cd ~/ADFP

16:00 vlsi labTA®1@cadll[~/ADFP]$ mkdir simulation

16:01 vlsi labTA®l@cadll[~/ADFP]$ cd simulation

16:01 vlsi labTA®l@cadll[~/ADFP/simulation]$ cp ~/ADFP/N16ADFP iPDK/inv.cir
16:01 vlsi labTA@l@cadll[~/ADFP/simulation]$ I

simulation - File Manager

File Edit View Go Help

{ » AW RAID2/COURSEMsi_labivsi_labTAOL/ADFP/simulation/
DEVICES

£ File System

) thinclient_driv... «
PLACES

i visi_labTAQL

inv.cir

Desktop

@ Trash
Documents
Music
Pictures
Videos
Downloads

METWORK
5 Browse Netw..

AEERLUH U

inv.cir
Open ~ & ;
P o o o o o o o o e o o o o o o o o o o o o o o o o o o e o o o o o o o o o o o e o o R

* auCdl Netlist:

o

[* Library Name: Lab

* Top Cell Name: inv

* View Name: schematic

[* Netlisted on: Oct 2 15:46:41 2024

et XL PR R SRR RS RS R R B S R SRS B R R R L e R R R R R

<° .INCLUDE J/RAID2/COURSE/v1lsi lab/vlsi_ labTA®1/ADFP/N16ADFP_iPDK/tsmcN16/../Calibre/lvs/source.added

*.RESI = 2000
* .RESVAL

* . CAPVAL
*.DIOPERI

* .DIOAREA
*.EQUATION

|* . SCALE METER
* .MEGA

. PARAM

i o o o o o o o o o e oo e o o o o o o o o o o o o e o o e o o o o o o o o o o ol o e o o o o o o o o e o o e o o o
|* Library Name: Lab
* Cell Name: inv

|* View Name: schematic
P o o o o o o o e o o o o o o o o o o o o o o o o o o o e o o o o o o o o o o e o o o o

.SUBCKT inv I VDD VsSS Z

[* .PININFO I:I Z:0 VDD:B VS5:B
fiMn 2 I VSS VS

fMMp Z I VDD VD

.ENDS

NYCU Si2
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3.5 BIZERIRIR

(1) FE—EE=R - BELL inv_tb.sp B

File Edit View Go Help
< > A o /RAID2/COURSE/vlsi_lab/vlsi_labTAO1/ADFP/simulation/

DEVICES

£ File System

() thinclient_driv... =
PLACES

iy Visi_labTAOL

inv.cir  inv_tb.sp

Create Folder...

Desktop
@ Trash
Paste Empty File

Documents
Open Terminal Here
Music
Arrange Items 4
Pictures
Zoom In
Videos Zoom Qut
Downloads Normal Size
NETWORK Properties...

Ly
Browse Netw...

(1) Create new text file “inv_tb”

(2 ¥EZEERY Test Bench
Library Path #1'F - 555045 include BIMICE LR pre-netlist (&2 2 inv.cir)

Library Path:
/ADFP/Executable_Package/Collaterals/Tech/SPICE/N16ADFP_SPICE_MODEL/n16ad

fp_spice_model_v1dO_usage.l

Open ~ || & ,vm.‘i_tb.'sp. Save | = x
*** Inverter Testbench ***
.option post

.op
.TEMP 25.0
** Library

.LIB "/RAID2/PROCESS/ADFP/Executable Package/Collaterals/Tech/SPICE/N16ADFP_SPICE_MODEL/
nl6adfp_spice model vlde usage.l" TTMacro MOS_MOSCAP

** Include Your Circuit
.include "./inv.cir"

** Testbench Circuit
xinv 1 vdd vss z inv
c@ z vss 1@e-15

** Source

vvss vss 0 DC=0

vvdd vdd © DC=0.8

vvin 1 ©@ PULSE(@ ©.8 © 10p 1l0p 480p 1000p)

** Analysis
.TRAN 1p 16n

.END

(2) Completer Testbench Design

. 12
NYCU Si2

51 Advanced IC Lab



3.6 £ Hspice 1&E#E

[~/ADFP/simulation]$ hspice inv_tb.sp

*kxkx*%  Runtime Statistics (seconds) (Hk****x*

analysis
op point

# points tot. iter

1 3

transient : 10001 1111

readin
errchk
setup

output

peak memory used
total cpu time
total elapsed time
job started at

job ended at

411.21 megabytes

0.20 seconds
0.36 seconds

17:05:39 10/02/2024
17:05:39 10/02/2024

*¥**%* hspice job concluded

job total runtime

lic: Release hspice token(s)

lic: total license checkout elapse time:

0.36 seconds

17:05 vlsi labTA@1l@cadll[~/ADFP/simulation]s |}

simulate successfully

3.7 A WaveView &EERE

[~/ADFP/simulation]$ wv &
PERERGEREEA *.tr0)

0.15(s)

conv.iter

452

File  Tools  Configuration

- as an - . -~~~

Open : Waveform Files X

r\:} |1 Open Err l“ Path: | simulation/ v] | ﬁl
-~ € Abort Loading ah
Open Saven | &P . | sxecmd.log
Waveform Session‘ o
Waveform Se | — .
(3 inv.cir
(3 inv_tb.ico
(] inv_tb.pa0
(] inv_tb.sp
1 b stO

NYCU Si2

linv th.tr0 [N

]
File Name: [inv_tb.tr0
File Filter: | Al Files:* |

™ Preload Waveforms to RAM

" Read Multi-run Data as Multi-trace Waveform
¥ Automatically Connect to Subsequent Split Files
™ x value shift offset: |

@ [T Convert to WDF (compression)
B I” Load Data within Range Only
& Additional PWL/Table Format Options

“s Help X Cancel

=} X

B0

4
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3.8 RhEMERRAVA R - B EB R

NYCU Si2
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File Waveform  Tools

Open
Waveform

Nimn All Corr.

WaveForm ]

Custom WaveView Version T-2022.06 Synopsys, Inc
Configuration

by | [ =
1 [+= i Undo =
. ez || L= R Al Redo -
Wave Table ¥ Delete All
View View | Panel U[I|Ities" Axis _| il Select View .| Settings _

& X vaveview 1 X

Filter:~ I

e ¢
toplevel

20 < geeRAQe |+t M2 BLEA <> A |

Filter:~ =] ¢[an
@ ilvvdd)

@ ilvvin)
@ ss)
W v(0)
@ vivdd)

&) vlvss)

e

TIME(sec) (lin)

ExHES (B

o

14



4. Layout

Specification Tools you will use
v
Circuit Design (Schematic) Cadence® Virtuoso
C v Synopsys®
Pre-Layout Simulation 1. HSPICE
2. WaveView
A 4
Layout Cadence® Virtuoso
¥
Layout Verification
1. Design Rule Check (DRC)

® (al
2. Layout Versus Schematic (LVS) Mentor  Calibre
3. Post Layout Extraction  (PEX) Synopsys® STAR-RCXT (STARRC)

\ 4 Synopsys®
Post-Layout Simulation 1. HSPICE
2. WaveView

4.1 gli# Layout View
(1)25% "New s = "Cell View ,

Q)& A cell name - F#E "layouts > "OK,

(3) 24 " Session |

LU Library Manager: Directory ..URSE/visi_lab/visi_labTAQ1/C18@ee31 = gl =X

cadence

New File X

| |
B- File |
- Library Lab .
see | Cell @
View layout

e |
Application |
Open with LayoutL ' [

. Always use this application for this type of file

Library path file

i_lab/vlsi_labTAO1/ADFP/N16ADFP_iPDK/cds.1ib Next License X ‘

~ @) Failed to check out license Virtuoso_Layout Suite_L

: Would you like to check out the next license Virtuoso_Layout_Suite_XL instead?
rr————— Ski Alway Never

(1) New -> Cell View (2) Select “Layout” (3) Session

4.2 Create Inverter Layout Design

AIRIBEETHEKEIZ - U2ZHBARERE G
COURSEO5_VLSILAB_ADFP_layout_tutorial_2024-01-12.pdf

NYCU Si2
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5. Layout Verification — DRC
Specification Tools you will use
v
Circuit Design (Schematic) Cadence® Virtuoso
C v Synopsys®
Pre-Layout Simulation 1. HSPICE
2. WaveView
A 4
Layout Cadence® Virtuoso
¥

Layout Verification
1. Design Rule Check (DRC)
2. Layout Versus Schematic (LVS)
3. Post Layout Extraction (PEX)

|

Post-Layout Simulation

5.1 £l DRC &3k
[~]$ cd ~/ADFP
[~/ADFP]$ mkdir DRC

[~/ADFP]$ cd DRC

Mentor ® Calibre
Synopsys® STAR-RCXT (STARRC)

Synopsys®
1. HSPICE
2. WaveView

File Edit View Go Help

< > A
DEVICES
=) File System
PLACES
fizy Visi_labTAOL
Desktop
& Trash
Documents
Music
Pictures
Videos
Downloads
NETWORK

Browse Netw...

/RAID2/COURSE/MVIsi_lab/visi_labTAOL/ADFP/

. I :P_iPDK

simulation

(1) Create new folder for DRC

NYCU Si2
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5.2 #H DRC #8111
»  Full-Chip Rule:
[~/ADFP/DRC]$ cp

/ADFP/Executable_Package/Collaterals/Tech/DRC/N16ADFP_DRC_Calibre/LOGIC_To
pMr_DRC/N16ADFP_DRC_Calibre_11M.11_la.encrypt ./

> Antenna Rule:
[~/ADFP/DRC]$ cp

/ADFP/Executable_Package/Collaterals/Tech/DRC/N16ADFP_DRC_Calibre/ANTENN
A_DRC/N16ADFP_DRC_Calibre_11M_ANT.11_la.encrypt ./

> IP-Level Rule:

[~/ADFP/DRC]$ cp /ADFP/Material/DRC/N16ADFP_DRC_Calibre_11M.11_la.encrypt ./

—RRARIZEBIEEFER IP-Level Rule #HHIR—LLTJ#E IP Level BEEHY
DRC - #I40: Density Check -

DRC - File Manager - o x
File Edit View Go Help
{ > A 1 /RAID2/COURSE/vIsi_lab/vlsi_labTAOL/ADFP/DRC/ e |
DEVICES N - Siz Date M
{7\ File System @-DRC_CeIibre-llM.ll-la.em:ryD 2.1MiB C source code Today
PLACES
|
ADFP DRC Rule |

Desktop
Eﬁ Trash |
Documents
Music
Pictures
Videos
Downloads
NETWORK
5= Browse Network ‘

1item: 2.1 MiB (2,150,315 bytes), Free space: 132.3 TiB

(2) Ensure that DRC rule is copied

AR E (RS RIXE&RAFKEX Y - BE DRC Rule & E:

~/Desktop/ADFP_PDF/ADFP040_N16_DRC_Switch_Usage_wmp.pdf

. 17
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5.3 #& Virtuoso ¥TB Calibre

(1)%5% "Calibre; » "RunnmDRC, >

Concurrent &I ‘ Pegasus Help cadence ‘

File Transcript Setup

" Cancel |

Clear Highlights

Setup »

Classic Run nmDRC... PRI Rules Rile
R DFM Bules Load Runset File
un Inputs =
vect:0  Sel(N):C = @ ot Runset File Path
Run nmLVS.\ wm comteot || 1 I
Run PERC... Transcript | | [Recent Runsets
Run PEX... Fun DRG ‘
Run xACT... Start REE || =
Start RVE...

OK

Cancel

About

MLoad, =

TRules, >

(2)Bh#E=

Calibre Interactive - nmDRC v2019.2_26.18

File Transcript Setup

Transcript DR BB
Run DRG /RAIDZ/COURSE/vlsi_lab/vlsi 1abTA01/ADFP/DRC

Start RUE @ Layer Derivations

(1) Eill and Check rule file and run path

e

(3)BE#E "Inputs, > HE

Calibre Interactive - nmDRC v2019.2_26.18 = 0 x
File Transcript Setup Help
Rules Run: RC (Hierarchical) —
Inputs
Outputs Layout. | Waivers
Run Control Format: GDSIT — ~ Export from layout viewer W
Transcript g .
Layout File inv.calibre.db oo
0 i Top Cell: v
Start RVE Library Nam Lab

View Name: (layout

fArea:

(2) Check input and Run

NYCU Si2
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DRC Eil
Rules
Inputs /RAIDZ/COURSE/vlsi_lab/vlsi_1abTA01/ADFP/DRC/N18ADFP_DRC_Calibre_11M.11_la e”CI“D..
Qutputs . X . 5
Check Selection Recipe: Checks selected in the rules file
Run Control

- o x
Help
View | Load
~| Edit,..

"Export from layout viewer 4

©

A E 2B DRC Rule |

View

18



(4)%4% "Outputs, > A% "Show resultsin RVE; = "Run DRC

Calibre Interactive - nmDRC v2019.2_26.18

- a x
File Transcript Setup Help
Rules DRC Results Database
Inputs ile: |A0L drc, results
@ ‘ Format ASCII — Report results from pseudocells in: Pseudocells —
Run Control
T v Outpl..lt cell errors in cell space i A .
Specify the amount of rule check text: Comments with RFT ~ —
@ v Show results in RVEJ Side RDBs to open: None
Start RVE Create CTO f1_1e Create HIML Report
wenerate CI0 Categories Trom: Groups Layers Recir
Overwrite file? X

v Write DRC summary report file

— : Q Overwrite Layout file 80I, calibre, db?
File: 40T, drc, summary Fjl@ S_ize: 28672 byteS

SR e e et e Modified: Dec 29 2023, 16:22:19 CST

v Yiew summary report after DRC finic Do’ t show this djalog aga_-m

@ Overwrite Don’ t Overwrite Cancel

54 EEFIIL;\ DRC Rule IEH;;B?‘E ﬁ

Calibre - RVE v2019.2_26.18 : inv.drc.results
File View Highlight Tools Mindow Setup Help
O A (@ | B¢ xS || [Search I

FShow ALL 7| ®inv, 4 Results (in 1 of 3 Checks)

= & Check / Cell Results
el Check LUP. | 4
# Check DENSITY_PRINT_FILES 0

LUP.1 : Rule can be ig

TED LINEL}
D LINES

@Check LUP. 1

(3) Check DRC Result

Note: K] ADFP iy DRC A% - HItERAETAZ#/RE RVE EF

N E 7 RFHSRK B ERRFKEN M - B#8 DRC Rule &52HA:

\\“b

~/Desktop/ADFP_PDF/ADFP039_N16ADFP_DRM_V1.1_1.pdf

=H PDF =183 2 ¥3 /&Ry DRC ARAI -

. 19
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6. Layout Verification — LVS

Specification

v
CCircuit Design (Schematic)
Pre-Layout Simulation
A 4

Layout

¥

Layout Verification
1. Design Rule Check (DRC)
2. Layout Versus Schematic (LVS)
3. Post Layout Extraction (PEX)

|

Post-Layout Simulation

6.1 Bl LVS B}k
[~1$ cd ~/ADFP
[~/ADFP]$ mkdir LVS

[~/ADFP]$ cd LVS

Tools you will use

Cadence® Virtuoso

Synopsys®
1. HSPICE
2. WaveView

Cadence® Virtuoso

Mentor ® Calibre
Synopsys® STAR-RCXT (STARRC)

Synopsys®
1. HSPICE
2. WaveView

File Edit View Go Help
< > A @
DEVICES Name
=) File System S
PLACES
(i Vlsi-labTAOL
Desktop
@j Trash
Documents
Music
Pictures

Videos

Downloads

/RAID2/COURSE/MIsi_lab/vlsi_labTAO1/ADFP/

N16ADFP_iPDK

simulation

(1) Create new folder for LVS

NYCU Si2
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6.2 ¥#£H LVS #REl
LVS Rule:
[~/ADFP/LVS]$ cp -r /ADFP/Material/LVS ./

Rule file name: N16ADFP_LVS Calibre

CCI_FLOW - File Manager
File Edt View Go Help
< » A Y 0 /RAIDZCOURSENIsi_lablvsi_labTAOLADFPAVS/CCI_FLOW! c

DEVICES
() File System - I
PLACES
DFM STAR_MAP N16ADFP_LVS_Cali pin_file.txt query_emd
(o Visi-labTAOL bre

Desktop

& Trash
Documents ADFP LVS Rule
Music s
Pictures
Videos
Downloads

NETWORK
& Browse Network

6 items: 153.7 KiB (157,367 bytes), Free space: 132.3 TiB

(2) Ensure whole directory is copied

AR E 7 fRA 2 RIS B $RRF KENSCH - ARA LVS Rule 53AR:
~/Desktop/ADFP_PDF/

ADFP003_N16_ADFP_Calibre_LVS_BOX_Command_Usage.pdf
ADFP004_N16_ADFP_Calibre_LVS_Deck_Usage.pdf
ADFP0O05_N16_ADFP_Dummy_Pickup_Checking.pdf
ADFP006_N16_ADFP_ERC_Usage.pdf
ADFP007_N16_ADFP_LOD_Measurement.pdf
ADFP0O08_N16_ADFP_LVS_Filter_Introduction.pdf
ADFP009_N16_ADFP_NF_MOQOS_Parallel_Reduction.pdf
ADFP010_N16_ADFP_STD_Filter_Cells.pdf

ADFP011_N16_ADFP_Unrecognized_Device.pdf

NYCU Si2
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6.3 1 Virtuoso TR Calibre:

(1) %53 "Calibres » "RunnmLVS., 2> T"Cancel |

®

Concurrent eI Pegasus Help libre | L 1 .
__________________ File Transcript Setup oo
Rule LYS Pulea Rila
assic Run nmDRC... L@ Rules 4 —— . -
s Run DFM %nputs - e j
( N
wct:0  Sel(N): - Qutputs wsl |1
Run Control {
Transcript * | | Recent Runsets b
Run PERC... = | :
- @ Run LV La
Run PEX...
- Start, RUE
Run xACT...
Start RVE...

Clear Highlights

Setup >
About

(2) 243 "Rulesy = "TLoad, > "EEEIEIE2482RA9 LVS Rule |

Calibre Interactive - nmLVS v2019.2_26.18 = i
File Transcript Setup Help
Rules LV5S Ruls
Inputs /RAIDZ/COURSE/v1si_lab/vlsi 1abTA(L .e'Aub'P,/w;;.e'u;L,FLut\lfm:5ADEL-,LV:,UD View | Load
Qutputs z
= L0 Rug D
Run Control : :
. /RAIDZ/COURSE/v1si_lab/v1si_labTAQ1/ADFP/LVS/CCI_FLOW
Transcript
Layer Derivations
Run LVS

®at®E | (1) Fill and Check rule file and run path

=

(3) %483 "Inputsy > "Layout, > &3 " Export from layout viewer |

Calibre Interactive - nmLVS v2019.2_26.18 - o x

File Transcript Setup Help
| Rules Run: Hierarchical —'\

Inputs 8
| Step: Lavout vs Netlist —‘\

Qutputs
| Run Control | [Layout]| Netlist | H-Cells | Signatures | Waiue
| Transcript Format: GSTT ~| v Export from layout viewer
|, Run LVS Layout. File [inv, calibre, db

| Start RVE Top Cell: |[imv

Library MamLab
View Name: |lavout

Layout. Netl|inv, sp eee | View

(2) Check input layout

NYCU Si2
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(4) 353 "Inputsy > "Netlisty > HUBZE " Export from ... viewer |

(5)%4%#E " Spice Files F# View s > "#E3E Pre-sim LR sp 182 4

Calibre Interactive - nmLVS v2019.2_26.18 - o x
File Transcript Setup Help
Bules || | Rn: Hierarchical —|
Inputs =
Step: It Netlist —
Outputs | ER Feyoutive

Run Control || Layout | NEtTist| H-Cells | Signatures | Waivers
Transcript Format: SPICE —| I Export from schematic viewer HR[TY

_ Rnls | & Bvice Files |/RATDZ/COURSE/v1si_lab/ulsi_1abTAOL/ADFP/simulation/ine. cir
[ Start RE || 1op Gem1: [iw

Library NamLab
View Name: schematic

(3) Check input schematic
(Your Pre-Sim Circuit Netlist)

(6) 343" Outputs ;> 2" View Report after LVS finishes ;= "Run LVS |

,

Calibre Interactive - nmLVS v2019.2_26.18

- o x
File Transcript Setup Help‘
_ Rules || Reports/SVDB
Tnputs I~ View Extraction Report after LVS finishes
@ v‘  View Suamary Report after LUS finishes
Run Control ~ LVS Report File .
iranscript T 401, 1vs, report View ‘

| E TRy (€)
G ED

VDB Database

v Create SVDB Database W~ Start RVE after LVS finishes
Start RUE ‘ :
S SVDB Directory: |sudb

Generate data for Calibre-xRC ~Generate ASCII cross-reference file
I Generate Calibre Connectivity Interface data
I~ Suppress pin-location information

(7 BE LVS 4

Calibre - RVE v2019.2_26.18 : svdb inv
Eile View Highlight Tools Window Setup Help
[l o5 %a [[fan o
A-Nevigator|  #%||# Extraction Results @ Couparison Results x |

Results & Layout Cell / Type Source Cell | Nets. Instances Ports
®im s inv 4

| e o oA L, 45 1L, 18 4L, 4
< @Conparison Result [}

+ ERC Results
i JERC Sumpary
Reports

{/Extraction Report (| Ca11 inv Summary (Clean)

LJLVS Report CBLL COMPARISON RESULIS
[Separate Properti

gnmmwmmmﬁ
A g (CORRECT ﬂ
¥ LEEERES R S

P
f

lptions LAYOUT CELL NAYE: inv
SOURCE CELL NATE: v

[NITIAL WIREERS OF CBJCLS

(5) Check LVS Result
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7. Layout Verification — PEX

Specification Tools you will use
v
Circuit Design (Schematic) Cadence® Virtuoso
C ¥ Synopsys®
Pre-Layout Simulation 1. HSPICE
2. WaveView
A 4
Layout Cadence® Virtuoso
¥
Layout Verification
1. Design Rule Check (DRC)

® (al
2. Layout Versus Schematic (LVS) Mentor  Calibre
3. Post Layout Extraction (PEX) Synopsys® STAR-RCXT (STARRC)

| Synopsys®
Post-Layout Simulation 1. HSPICE
2. WaveView

7.1 g3 PEX &3
[~]$ cd ~/ADFP
[~/ADFP]$ mkdir PEX

[~/ADFP]$ cd PEX

ADFP - File Manager - o
File Edit View Go Help
4 > A ﬂ' /RAID2/COURSE/vlsi_lab/vlsi_labTAOL/ADFP/
DEVICES
| {_yFile System
PLACES
fiy Visi_labTAOL

DRC LVS N16ADFP_IPDK simulation

Desktop
@ Trash
~ Documents

Music

Pictures

“= | Videos
Downloads
| NETWORK

Browse Network

5 items, Free space: 132.3TiB

(1) Create new folder for PEX

NYCU Si2
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7.2 ¥ H CCI_Flow &4

[~/ADFP/PEX]$ cp -r /ADFP/Material/CCI_FLOW ./

LVS Rule file name: N16ADFP_LVS_Calibre

CCI_FLOW - File Manager - o

File Edit View Go Help

< > A

| DEVICES

| () File System

PLACES

Desktop
2 Trash

Documents

Music

Pictures

Videos
Downloads
| NETWORK

fiy Visi_labTAOL

DFM

query_cmd

& Browse Network

STAR_MAP

/RAID2/COURSE/MIsi_lab/visi_labTAOL/ADFP/PEX/CCI_FLOW/

MN16ADFP_LVS _Cali

pin_file.txt

ADFP LVS Rule

star_cmd

6 items: 153.7 KiB (157,367 bytes), Free space: 132.3TiB

(2) Ensure whole directory is copied

7.3 i Virtuoso ¥JB Calibre LVS - 4 svdb 1&3:

(1)34%# " Calibre, >

®

assic

wct:0  Sel(N):

NYCU Si2

Advanced IC Lab

Concurrent

Pegasus Help

RunnmpRC... |||of
Run DFM...
Run nmLVS...

Run PERC... @

Run PEX...

Run xACT...
Start RVE...

Clear Highlights

Setup >
About

"Run nmLVS . >

Run Control

File Transcript Setup

Ril,
s LVS Pulac Rila
= | Load Runset File
ruld

Levts : Runset File Path

" Cancel |

Qutputs [

LvS

Transcript | | Recent Runsets

Run LVS £

Start RVE

OK

View

telp |

25



(2)%:% "Rules, > "Load ., > "EEVEIMIE 2B LVS Rule

Calibre Interactive - nmLVS v2019.2_26.18

telp

Qutputs
Run Control
Transcript

/RAID? /O0URSEfv1si_lab/vlsi labTa01 /ADFR/LVS/CLT_FLOW

B Laver Derivations

Start RUE

(1) Fill and Check rule file and run path

(3)%5Z "Inputsy > "Layout, > A% "Export from layout viewer 4

Calibre Interactive - nmLVS v2019.2_26.18

- o x
File Transcript Setup Help
Rules ‘Run: Hierarchical —
‘ Inputs

e | ‘ Step: Layout vs Netlist —
Run Control || Fayout!| Netlist | B-Cells | Signatures
Transeript || porat:  GISII —

IW Layout. File [inv. calibre. db

| Start RUE Top Cell: [imw

w Export from layout viewer Wk

Library Nand(Lab
Uiew Name: [layout

Layout. Netl|inw, sp Uiew

(2) Check input layout

(4)B5EE "Inputsy > "Netlist, > HUEZ% " Export from ... viewer |
(5)%4% "Spice Files F 8 View s > " #3E Pre-sim &L sp 1B |

Calibre Interactive - nmLVS v2019.2_26.18
File Transcript Setup

Rules Run: Hierarchical —
Inputs
Step: Layout vs Netlist —
Qutputs

Run Control || Layout |NetTist] H-Cells | Signatures | Waivers

Transcriet || Format:  SPICE —|

Start RUE Top Gell: [inv

Library NamLab
View Name: schematic

(3) Check input schematic
(Your Pre-Sim Circuit Netlist)
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(6)B43 " Outputs s > ZE " View Report after LVS finishes 1 > A&
" Generate Calibre Connectivity Interface Data, - "Run LVS .

Calibre Interactive - nmLVS v2019.2_26.18

- o x
File Transcript Setup Help
 Rules || Reports/sup|
Tnputs | Yiew Extraction Report after LVS finishes

W ® [\LlsewR Sunnﬁ;feport after LVS finishes

Run gontrol \ - =5 = :

TRaeeTE ‘ [inw. 1vs. report [ a5 View

v Yiew Report after LVS finishes

| RnLYS || VDB Database
R v Create SVDB Database w Start RVE after LVS finishes
| Start RE | , —
—————'| | SVDB Directory: lsudb ol

r A cross-reference
€_| ¥ Generate Calibre Connectivity Interface data
‘ 2 s ;

(4) Generate CCI data for STARRC

(7)BE LVS &

Calibre - RVE v2019.2_26.18 : svdb inv
Eile View Highlight Tools Window Setup Halp
Sl e 5 g 4
AHevigator| @ || # Extraction Results’ @Conparison Results x |
Results 2 Layout Cell / Type Source Cell Nets Instances Ports
e Ttraction Rty | ® i B inv 4L, 45 1L 15 4, 45
< @ Conparison Result [
I

i/ Extraction Report ||| Cell inv Summary (Clean)
CELL COMPARISON RESULIS ( TOP LEVEL )

JEEER SRR R
* #  OORRECT k)

3 3 7
¥ EERRIETEERRART AN,

oo
1

#0ptions LAYOUT CELL NAME: inv
POURCE CELL NAME: inv

(INITIAL NUMBERS OF OBJECTS

(5) Check LVS Result

7.4 1M query_cmd 5 LVS 8885 StarRC FREEE AL

[~/ADFP/PEX/CCI_FLOW]$ calibre -query ./svdb/ < query_cmd

. 27
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7.5 ST ¥ ARIMENE FEE oY star_cmd &2 pin_order.sp AR

star_cmd

FEEEEERIFRIAEERIEET

FHEELEAE TR T

TSMC CONFIDENTIAL

FEELEEEEREETIERE LS
n options template, for ©

LIRLEILEIEEIE T
wer reference onl

CCI_FLOW - File Manager - B x SR

File Edit View Go Help

4 A 1 RSE/2024_Fallivisi_labivisi_labTAQL/ADFP/Material/CCI_FLOW/ C'

* Hercules flow
DEVICES + MILKYWAY DATABASE: MILKYWAY OUTPUT

13 * MILKYWAY EXTRACT VIEW: YES
| ; 14
K \ File System 15 *e» CCI Tlow
thinclient_drives 16 CALIBRE RUNSET: . /N1GADFP_LVS Calibre
e = 17 CALTBRE QUERY FILE: y_end
DFM STAR_MAP N1GADFP_LVS _Cali 1 e fauery e
PLACES bre 19 +++ Metal Till extraction
_ 20 METAL FILL POLYGON MANDLING: FLOATING
o vlsi_labTAD3 21+ METAL FILL GDS FILE:
22 * GDS _LAYER MAP FILE:
Desktop 23
— 24 CASE_SENSITIVE: YES
@ Trash 25 HIERARCHICAL SEPARATOR: /
" pinglile xt query_cmd %
METWORK 27 **+ RC Extraction options
28 TCAD GRD FILE: SADFP/Executable PackagesCollaterals/Tech/RC/N1BADFP_STARRC/
5= Browse Network NIGADFP_STARRC worst.nxtgrd
= 29 MAPPING_FILE: ./STAR_MAP/starrcxt_mapping_lpllm

30 EXTRACTION: RC
31 *** comment MODE when StarRC is 2017.12 or later
32 **MODE: 488

Open + | @& pin-order.sp

.subckt inv I Z VDD VS

Titems: 153.8 KiB (157,502 bytes), Free space: 1318 TiB
{ i Cyies) poce .ends

Modify “star_cmd” and “pin_order.sp”

Change Top Cell Name and Sub-Circuit Definition

7.6 1815 star cmd ABHINFLESE

[~/ADFP/PEX/CCI_FLOW]$ StarXtract -clean star_cmd

INITIATING HDB QUERY SERVER:

oy to serve. Elp=00:00:05 Cpu=00:00:
Elp=00:00: Cpu=00:00:

Elp=00:00: Cpu=00:00:

Elp=00:00: Cpu=00:00:

Elp=00:00: Cpu=00:00:

Elp=00:00: Cpu=00:00:

Applying licensing policy... g Elp=00:00: Cpu=00:00:
librexrc license acquired. Elp=00: . Cpu=00:00:
Licensed Products Elp=00:00: Cpu=00:00:
- - BulkLayerHandling Elp=00:00: Cpu=00:00:
e teranes DetectDirection Elp=00:00:00 Cpu=00:00:
XtractPreP-Reshody Elp=00:00: Cpu=00:00:

NetlistSetup Elp=00:00: Cpu=00:00:

GPD_XtractSetup Elp=00:00: Cpu=00:00:

GPD Instance Setup Elp=00:00: Cpu=00:00:

GPD_NameMap Elp=00:00: Cpu=00:00:

xTract Elp=00:00: Cpu=00:00:

GPD Instance Elp=00:00: Cpu=00:00:

xTractPP Elp=00:00: Cpu=00:00:

ReportViolations Elp=00:00: Cpu=00:00:

GPD PostProcess Elp=00:00: Cpu=00:00:

GPD_CouplingReport Elp=00:00: Cpu=00:00:

GPD Converterl Elp=00:00: Cpu=00:00:

GPD Converter2 Elp=00:00: Cpu=00:00:

GPD_Converter_Instance Elp=00:00: Cpu=00:00:

GPD_Converter_merge Elp=00:00: Cpu=00:00:

Mem=409.
Mem=409.
Mem=409.
Mem=417.
Mem=350.
Mem=358.
Mem=350.
Mem=409.
Mem=409.
Mem=356.
Mem=350.
Mem=508.
Mem=350.
Mem=409.
Mem=350.
Mem=350.
Mem=3001.6
Mem=350.
Mem=256.
Mem=350.
Mem=350.
Mem=350.
Mem=255.
Mem=255.
Mem=255.
Mem=255.

COOOOOOCOCOOOOCODWW
NNEFNBNOHEERENNNE =R

Sys=0.
Sys=0.
Sys=0.
Sys=0.
Sys=0.
Sys=0.
Sys=0.

OO HORROHORORRERRDOXD

[o¥cNoNoRoRoRoNo R
BUUUNNN BN

ne Elp=00:00:19 Cpu=00:00:14 Usr=12.7 Sys=2.2 Mem=3001.6

Star-RC Result

Téwginating.

Query Result

. 28
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7.7 &% Extract BT EEEE

File Edit View Go Help

< » A Y [ /RAID2/COURSEAIsI_labilsi_labTAOL/ADFP/PEX/CCIFLOW/

DEVICES Name
() File System & s
-
() thinclient_driv... & - STAR-MAP
PLACES 2 star
‘ [ inv.gpd
iy visi-labTAO1 N
[ oFM
—
Desktop
tech_file
@ Trash
star_cmd
=) Documents
query_cmd
-
Music PIPO.SUM.inv
—
| Pictures PIPO.LOG.inv
1) Videos pin_order.sp
" Downloads pin_file.txt

NETWORK
& Browse Netw..

-N16ADFP_LVS_Calibre_
N16ADFP_LVS_Calibre

inv.spf

inv.lvs.report.ext

inv.lvs.report
inv.calibre.db
CCI_DB.ports_cells

Open ~ | @

if

2 *|DSPF 1.3

3 *|DESIGN inv

4 *|DATE "Mon Oct 14 15:24:00 2024"

5 *|VENDOR "Synopsys”

6 *|PROGRAM "StarRC"

7 *|VERSION "Q-2019.12-SP5-3"

8 *|DIVIDER /

9 *|DELIMITER :

10 **FORMAT SPF

11+

12

13 *+ COMMENTS

14

15 *+ OPERATING TEMPERATURE 25

16 ** DENSITY OUTSIDE BLOCK 0

17 *+ GLOBAL TEMPERATURE 25

18 ++

19 *# TCAD_GRD_FILE /ADFP/Executable_Package/Collaterals/Tech/RC/N16ADFP_STARRC/
N1GADFP_STARRC worst.nxtgrd

20 *+  TCAD_TIME_STAMP Wed Feb 16 13:17:27 2022

21++  TCADGRD VERSION 84

Save

UBCKT inv VSS Z VDD I

Plain Text v Tab Width: 8 = Ln1, Col 1

INS

Extracted Netlist

NYCU Si2
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8. Post-Layout Simulation

Specification Tools you will use
v
Circuit Design (Schematic) Cadence® Virtuoso
C ¥ Synopsys®
Pre-Layout Simulation 1. HSPICE
2. WaveView
A 4
Layout Cadence® Virtuoso

¥

Layout Verification
1. Design Rule Check (DRC) ® Cali
2. Layout Versus Schematic (LVS) Mentor ® Calibre

3. Post Layout Extraction  (PEX) Synopsys® STAR-RCXT (STARRC)

J Synopsys®
Post-Layout Simulation 1. HSPICE
2. WaveView

8.1 ¥8#! Layout E4ERY spice &%
[~]$ cd ~/ADFP/simulation

[~/ADFP/simulation]$ cp ~/ADFP/PEX/CCI_FLOW/inv.spf ./

simulation - File Manager - o X
File Edit View Go Help
{ > A /RAID2/COURSEsi_lab/vlsi_labTAO1/ADFP/simulation/ )
DEVICES Name - Size Type Date Modified
() File System sxcmd.log.3 4.8 KiB MATLAB script/function 10/02/2024
() thinclient_driv... sxcmd.log.2 839 bytes MATLAB script/function 10/06/2024
PLACES sxcmd.log.1 870 bytes MATLAB script/function 10/06/2024
sxcmd.l 597 bytes application L 10/06/2024
3 Visi_labTAOL o ytes app o
inv_tb.tr0 16.7 KiB unknown 10/02/2024
Desktop
? inv_tb.st0 4.4KiB plain text document 10/02/2024
t2| Trash
[J inv_tb.sp 434 bytes differences between files 10/02/2024
Documents inv_tb.pa0 15 bytes plain text document 10/02/2024
Music inv_tb.ic0 499 bytes plain text document 10/02/2024
Pictures v Post-SimrNetlist Today
v Cmar D Pre-SinrNetlist  wwon
Downloads
NETWORK
&= Browse Netw...
11 items: 46.4 KiB (47,482 bytes), Free space: 132.3 TiB
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8.2 {824 TestBench include B netlist

inv_th.sp
JADFP/sim

Save = x

Open ~ || @

1 #*+* Inverter Testbench #*+**

2 .option post

3.0p

4 .TEMP 25.0

5

6 ** Library

7 .LIB "/RAID2/PROCESS/ADFP/Executable Package/Collaterals/Tech/SPICE/N1GADFP SPICE MODEL/
nl6adfp spice model v1de_usage.l" TTMacro MOS MOSCAP

9 #+ Include Your Circuit
10 *.include "./inv.cir"
11 .include "./inv.spf"

N

14 xinv i vdd vss z inv

16

17 ** Source

18 vwss vss @ DC=8
19 vvdd vdd © DC=8.8
20 vvin 1 © PULSE(® ©.8 © 1@p l@p 480p 1@00p)
21

22 *+ Apalysis

23 .TRAN 1p 1en

24

25 .END

26|

Diff » Tab Width: 8 + Ln 26, Col 1 - INS

Modify Testbench Design

8.3 {ZEX L &R TestBench MNYE KGRI Pin BYIERFEL netlist —2%

Dl W2, AL :nvspf o Save = ®

1 *
2 *|DSPF 1.3 |
3 *|DESIGN inv
4 *|DATE "Mon Oct 14 15:24:00 2024"

5 *|VENDOR "Synopsys"

6 *|PROGRAM "StarRC"

7 *|VERSION "Q-2019.12-SP5-3"

8 *|DIVIDER /

9 *|DELIMITER :

10 **FORMAT SPF

11+

12

13 #* COMMENTS

14

15 ** OPERATING_TEMPERATURE 25

16 **+ DENSITY OUTSIDE BLOCK @

17 ** GLOBAL_TEMPERATURE 25

18 **

19 #+ TCAD GRD FILE /ADFP/Executable Package/Collaterals/Tech/RC/N1GADFP STARRC/
N16ADFP STARRC worst.nxtgrd

20 ** TCAD_TIME STAMP Wed Feb 16 13:17:27 2022

21+*  TCADGRD VERSION 84

2
éS SUBCKT inv I VDD VsS Z| >

Plain Text  Tab Width: 8 = Ln 23, Col 24 * INS

Check Pin Order
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8.4 B Hspice simulation

[~/ADFP/simulation]$ hspice inv_tb.sp -hpp -mt 4

** Runtime Statistics (seconds) ******

analysis time # points  tot. iter «conv.iter
op int 0.02 1
0.05 10001 729 340 rev;
0.09
0.09
0.02
0.00

peak memory used 411.69 megabytes
total cpu time 0.27 seconds
total elapsed time 0.44 seconds
job started at 15:40:07 10/14/2024
at 15:40:07 10/14/2024

hspice job concluded
job total runtime 0.44 seconds

lic: Release hspice token(s)
lic: total license checkout elapse t 0.17(s)

15:40 vlisi labTA©l@cadll[~/ADFP/sim l tlo X |

simulate successfully

SEWERAR - MA 7THABEREZATEMSBER/A (HEF) NWERZE - 5
#BUARe Hspice Testbench &9 # A& SERUA .option post=2 probe print If
Bt - BAIA .probe = .print FREFFHEZRIFSREEFENIT -

—

Hspice B E HEAY#H 72 5 AR:

SARR PR EERERINE - Hspice 182N A .option post=2 probe print &
MRELEHLH ZIERER (RSMENGER) -

.OPTION

POST=n Saves results for viewing by an interactive waveform viewer. Default is 0.
PROBE=n Limits post-analysis output to only variables specified in .PROBE and .PRINT
statements. Default is O.

WA probe B print 8% - ERWMEZHEENERER - LU/ ERBHER
EEFAIN

print test="V (VS ) /abs (1 (mm1l))"

.probe test="V (VS ) /abs (1 (mm1l))"’

print BERETElist A ( lis) .probe &RLEL waveform (.tr0) 238
.print: Prints numeric analysis results in the output listing file ( and post-
processor data if OPTION POST is used ) .

.probe: Outputs data to post-processor output files but not to the output
listing ( used with .OPTION PROBE to limit output ) .

»  2FER: HSPICE: Quick Reference | HSPICE: User Guide, Simulation and Analysis | HSPICE: Reference
Manual

. 32
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https://www.synopsys.com/content/dam/synopsys/verification/hspice-quickrefcard-M-2017-03.pdf
https://cseweb.ucsd.edu/classes/wi10/cse241a/assign/hspice_sa.pdf
https://cseweb.ucsd.edu/classes/wi10/cse241a/assign/hspice_cmdref.pdf
https://cseweb.ucsd.edu/classes/wi10/cse241a/assign/hspice_cmdref.pdf

Hspice FE1TERREHRAA:
MREREREACEAFTESINGEE - Hspice RHMENFITESHKS:
(L) AE T Z4EES (-mt - BRE—ARETE) -
> TEUEEIVT Hspice MAZEMINRESR - #FE N & CPU core -
> 15<EA) . hspiceinv_tb.sp -mtN

> BENLEZ22 hpp (high performance parallel) , REHF

/4>

> 15<E4I . hspiceinv_tb.sp -mt N —hpp

Q) AHZ T2 (-mp 0 -mt - 1B overhead ) -

> BfEAALTER O ZE2&EFT/E - £FE NxM {& CPU core -

.param supply = 1.8v

.alter

.param supply = 2v

.alter

param supply = 1.bv HFHE =R - ILKH-mp3 ZEHEEUR -

> 15<E4I : hspice test.sp -mp M -mt N —hpp

Hspice £TESEUEEM (ERAEH alter 258 3 RAVERES):

BRERE WITRHE TTESENU=

i 1 98% 12:03 1X
-mt 2 2 198% 13:22 09X
-mt4 4 396% 11:47 1.02 X

-mt4 -hpp 4 387% 03:52 312X

-mt 4 -hpp 4 390% 12:21 293X

-mp 3 -mt4 -hpp 12 99% (F#12) 04:29 8.07 X

Note: FEEAZERE -mt4 BRERVGH - ERKEEK -hpp JREL -
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8.5 £ WaveView EFKE

[~/ADFP/simulation]$ wv &

Open : Waveform Files

Paﬂ\:m EI £|

& . [3 sxcmd.log
& ..

@ inv.cir

3 inv_tb.ico

[ inv_tb.pao

@ inv_tb.sp

File Name: [inv_tb.tr0

File Filter: [AlFiles
I Preload Waveforms to RAM
I” Read Multi-run Data as Multi-trace Waveform
¥ Automatically Connect to Subsequent Split Files
I” x value shift offset: [
@ ™ Convert to WDF (compression)
@ I” Load Data within Range Only
& Additional PWL/Table Format Options

(v ok [ Do apply | < neip | x cancel
S— 7

8.6 EHEEAERENIE - EEER Pre-sim # Post-sim Z£ -

B[] inv_tb.tr0

B(Z(Pre-Sim)] inv_tb.tr0
B(Z(Post-Sim)] inv_tb tr0

| TIME(sec) (lin)
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9. EHFE TSMC 122 Fc XHEBIHRE

BLBERBFRFKEN Y - AR FC 5R20R:
~/Desktop/ADFP_PDF/

(1) ADFP046_TSMC_N16ADFP_Introduction_20220118_wmc.pdf
B8 TSMC ADFP EHZMEZE5RAR -

(2) ADFP044_TSMC_N16ADFP_Layout 20220118 _wmc.pdf
58 2D-Planner A1 FinFET Layout RIEmMmNT BN EE(EHR)
PURFERIR) DRC Rule 1 Layer E&RER -

(3) ADFP042_TSMC_N16ADFP_Lab_Layout_20220211_wmc.pdf
2O IR Lab 4R & - A Layout Tool EHEAKZEER -

(4) ADFP047_TSMC_N16ADFP_SPICE_20220118 wmc.pdf

578 Spice model HIERAR -
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10. EF NYCU RTIEIRMZ FC X frEiflaRE
ASMIRE ST - B FCR:

~/Desktop/ADFP_PDF/

(1) COURSEO4_VLSILAB_ADFP_full_custom_tutorial_2024-01-12.pdf

BE TSMC ADFP HiZp9Z:RAE - BE 2D-Planner 1 FinFET Layout FUIEmT 4R
ME=E(E )UK FERIE DRC Rule A Layer /E570H -

(2) COURSEOS5_VLSILAB_ADFP_layout_tutorial_2024-01-12.pdf

BRI "=, ADFP ZEREIR AO| BINIZEER -
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