5 17 18 BA 3 i A 2

NATIONAL YANG MING CHIAO TUNG UNIVERSITY

RIETRRC B GTERME

ADFP Cloud 3.0

Full-custom %51 {£FH & F

2026.03.29 Version 2.1

Author
FER5EE - fEmiR - IR
Editor

FEMIE - EER



H 5

ADFP ClOUA 3.0 ettt sttt et 1
1. ADFP Cloud 3.0 PDK FEIEAZZES ... sssssnenes 3
2. Circuit Design (SChemMAtiC) ... oo 6
3. Pre-Layout SIMUIAtioN.......eeese ettt 8
A, LAYOUL ..ottt es e eas sttt ae st 12
5. Layout Verification — DRC.......cocoorininineereeneiseeeseesssisseseseessessse s sssssssssssssseens 13
6. Layout VerifiCation — LVS ...ttt 17
7. Layout Verification — PEX ... sssee st sesseees 21
8. Post-Layout SIMUIAION ...ttt 28
9. BE TSMC IR Z FCIHFERBUARE ... oveee et 30
10. BE NYCU RIBRHEZ FCSEEBBUBRE ... 31
Revision Record and AULROT LiSt..........oonnineeiseesee e 32

2

NYCU Si2

H Advance d IC Lab



1. ADFP Cloud 3.0 PDK &l it

1.1 ZERIEERK
BHiREER K.
/RAID2/PROCESS/ADFP/Executable_Package/Collaterals/Tech/iPDK/N16ADFP_iPDK/
[~]$ cd ~
[~]1$ mkdir ADFP
[~]$ cd ADFP

[~/ADFP]$ cp -r /RAID2/PROCESS/ADFP/Executable_Package/Collaterals/Tech/iPDK/N16ADFP_iPDK/ .
1.2 2% PDK (W EDER)

REZBEMNRBHIT /pdkinstall.pl - TRFEHA 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 choice: (1,2...)
1

PlLease enter your cholce: 1,2...

1

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

Are these correct (y|n) ?

NYCU Si2 3
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1.3 R ESRIEETHZE

LR FEERERRINE S

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

1.4 I8 B4 .cdsinit &3

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

File Edit View Go Help

{ » A 1 [ /RAID2COURSENIsi_labivisi_labTAOL/ADFP/N16ADFP_iPDK/

DEVICES Name
(1) File System cadence
() thinclient_driv... = Deck
PLACES fnt
Lab
iy Visi-labTAOL
map
Desktop
; PDK_doc
& Trash
raw
Documents skill
H n H Y )
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
si.env Zoom In
si.foregnd. Zoom Out
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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;Set Calibre Path

setSkillPath(“ /RAID2/cad/mentor/calibre/cur/shared/pkgs/icv/tools/queryskl”)

load(“calibre.skl”)

bash-4.4% cat .cdsinit

setSkillPath(" /RAID2/cad/mentor/calibre/cur/shared/pkgs/icv/tools/queryskl")
load("calibre.skl")

Specification

V

C Circuit Design (Schematic)

Pre-Layout Simulation

|

Layout

{

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

|

Post-Layout Simulation

NYCU Si2

Advanced 11C Lab

EEEERFIHIE - SSEAUT EDA TEEARHE

Tools you will use

Cadence® Virtuoso

Cadence®
Spectre

Cadence® Virtuoso

Mentor ® Calibre

Synopsys® STAR-RCXT (STARRC)

Cadence®
Spectre



2. Circuit Design (Schematic)

2.1 EEH RS/ EDA Tool RIR

1B Terminal AL NESEE TR ERIFRTA EDA tool IRIE

[~/ADFP/N16ADFP_iPDK]$ module avail

bash-4.4$ module avail

/RAID2/modulefiles/other
calibre/2019.2_26. calibre/2025.3_28.17 matlab/R2021 vscode/default vs(()(](/?O/‘) 2.19 (D)
calibre/2025.2_14.11 matlab/R2021a uv/0.8.17 vscode/2025.09.16

- /RAID2/modulefiles/synopsys - - —eee-
customc nmpllpr//U)‘ fc/2025.06 1cc2/2025.06 primesim/ }(J)‘ . tmax/2025.06
finesim/260: icc3d/2025.06 primetime ves/202
customsim/2025. ()b 1 formality/202 icv/2025.06-1 spyglass/2025.06 verdi/26019.06
dc/2022.03 hspice/2025.06-1 laker/2024.12-2 starrc/2019.12-sp5-3 (D) verdi/2022.06
dc/2025.06 (D) icc/2025.06 1¢/2025.06 starrc/2025.06 verdi/2025.06 (D)

TR 2 = 2 /RAID2/modulefiles/cadence S S R S R A e
genus/21.18.000 jasper/2 quantus/23.11.000 tempus/23.14. UOO virtuoso/23.10.140
innovus/DDI_23.3 00 (D) liberate/ 0 spectre/23.10.802 verisium/2 9.002 vmanager/24 .004
innovus/21.19 0 pegasus/21 .08 stratus/24.02.003 virtuoso/ICADVM ZU 10.340 (D) xrun/24.0

- /RAID2/modulefiles/common e
/all (D) base/fc_old base/fc license/all (D) license/1lshc llwns /1stc license/lstn site/iclab

-- /usr/share/lmod/lmod/modulefiles/Core -
1mod settarg

Where:
D: Default Module

If the avail list is too long consider trying:

"module default avail” or "ml -d av" to just list the default modules.
"module overview" or "ml ov" to display the number of modules f each name

“module spider" to find all possible modules and extensions.
module keyword keyl key2 * to search for all possible modules matching any of the *

ERLUMESE A virtuoso PRFEIRIE * Do This Step Before Using Any Tool
[~/ADFP/N16ADFP_iPDK]$ module load base/fc

[~/ADFP/N16ADFP_iPDK]$ module load virtuoso/23

2.2 ¥TE Virtuoso #ifa

[~/ADFP/N16ADFP_iPDK]$ virtuoso &

r

m Virtuoso® Studio IC23.1 - Log: /RAID2/MANAGER/yyhuang/CDS.log.3 A - OX

Eile Tools QOptions Help cadence

Loading adex1DM.cxt
Loading cpf.cxt

Loading cli.cxt

Loading lp.cxt

Loading siplLayout.cxt

Loading viva.cxt

Loading diagCenter.cxt

INFO (ELI-00333) License program mode is Virtuoso.

Virtuoso Framework License (111) was checked out successfully. Total checkout time was 0.06s.
1

// Calibre Skill Interface * (v2025.3_28.17) *

Copyright Siemens 1996-2020
All Rights Reserved.
/ THIS WORK CONTAINS TRADE SECRET AND PROPRIETARY INFORMATION
1 WHICH THE PROPERTY OF MENTOR GRAPHICS CORPORATION
1 OR ITS LICENSORS AND IS SUBJECT TO LICENSE TERMS.

Loading le.cxt i

L .

mouse L. M: R:

1> i

IRRUARARER 1C23.1

% NYCU Si2
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2.3 gl32 Library

Ji

(1) Fa

(2)24% "File, > "New, >

"Tool, > TLibrary Manager .

"Library 4

LU Library Manager: Directory ..URSE/visi_lab/visi_labTAO1/C18@ee31 = o X
o Edi L cadence
= TN
Category...  CtrlsN ' -
m VirtuosoR 6.1.8-64b - Log: /RAID2/COURSE/visi_lab/visi_labTA01/CDS.log@ee31 T B M
] - Linv v schematic ol ek | size |
File QG Options  Help
— Load Defaults. "
Li H Save Defaults. hps
Simi ——————
"Ini| Library ment” Open Shell Window...  CtreP
:The n envirunmfnt has completed.” Exit amx  V-18
The|  systemVerilog » jackground. T
“The| rogress.” N_LV_18
INFO|  NC-Verilog... schematic” NLv.33
INFO|  \upDL Toolbox... ccl:plzted with no errors. pLZER0 18 -
INFO| - tic" saved. Messages
ADE Assembler Log file is "/RAID2/COURSEVIsi_lab/Visi_IabTAO1/C18/libManager Jog". ey
| ADEExplorer Created new library "inv" at /RAID2/COURSE/visi_labMvisi_labTAD1/C18/inv. .
| ADE Verifier [} U
umoyd  oe L M: _schHiSaveAs() < i -l
L (LT [, New Library b CIC_Ub [Free: 120,097y,

(1) Tools -> Library Manager

(3)#& A Library Name (&L A

(4)Fh%E

(5)24# "tsmcN16s > TOK,

rN\'n

New Library x l
Library |
Na (o} |
Directory Etvlsl_lanﬂmfADFPﬂNﬁADFP_lPDK' Q e = 5E |
& computer Csize  Type |
B POK_doc Folder
ED vsitoom B Ta Folder
B Techfile Folder
B iDeck Folder
B s«in Folder
Q) tsmeN16 Folder
« ADFP022 ReleaseNote pdf 310KB pdf File
cds.lib 140..tes lib File
display.arf 158 KB drf File

lib.cefs 55 bytes defs File

il

_libManageclog
L

File type | Directorie:

Design Manager
& Use NONE

_ Compression enabled

\ﬂ,.ﬂ,ﬂ.

(3) Enter library name “Lab”

NYCU Si2

Advanced IC Lab

" Attach to an existing technology library ; >

(2) File -> New -> Library
u Labn 7?%’@)

"OK.

Technology File for New Library X

Technology File for library "Lab"

Youcan: ' Compile an ASCIl technology file

& | Attach to an existing t

hnology Imraryé

'« Do not ne: ICess information

Cancel Help

(4 ) Attach to an existing technology library

Attach Library to Technology Library x

New Library Lab

Technology Library

analoglib
bas

q
‘ tsmcN16

Gancel _Apply | _Help

(5) Choose “tsmcN16”



2.4 El# Schematic

(1)34%#E "New, >

()& A cel

T Cell View 4

| name B4 "schematicy 2> "OK

(3) 24 " Session |

L4 Library Manager: Directory ..URSE/visi_lab/visi_labTAD1/C18@ee31 = ] X

cadence

Vew. .~ |..kock. | Size. I

(1) New -> Cell View

New File X
File
Library Lab ‘
e ()
View schematic
v > B
Application
Open with schemaves. 3
. Always use this application for this type of file
Library path file
i_lab/vlsi_labTAO1/ADFP/N16ADFP_iPDK/cds.1lib
@gan(d Help ul uoso_Schematic_Editor XL instead?
e o e
(2) Enter the cell name (3) Session

Select “schematic”

2.5 Create Inverter Schematic / Symbol Design

AIRIBEBETHRKES Schematic / Symbol

3. Pre-Layout Simulation (Using spectre)

Specification

v

Circuit Design (Schematic)

Pre-Layout

Simulation

X

y

Layout

v

2. Layout Versus

Layout Verification
1. Design Rule Check (DRC)

Schematic (LVS)

3. Post Layout Extraction (PEX)

l

4

Post-Layout Simulation

NYCU Si2
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Tools you will use

Cadence® Virtuoso

Cadence®
Spectre

Cadence® Virtuoso

Mentor ® Calibre

Synopsys® STAR-RCXT (STARRC)

Cadence®
Spectre



3.1 #1I testbench

(1) BRI B2 schematic —&MIA T - B —EIRAVEIEHY testbench

(2) "New ;> "CellView >8I A cellname F# " schematic,> "OK,
3.2 FRY ADE 8N |

(1)1 testbench schematic 7TE#5% " Launch, > "ADE Explorer .

(Q)EBFE—XiE(E testbench - A Create New View EIZE—{EHTH

(3)FE:% View B9 F %4 maestro - & ok

.
Virtuoso® Studio Schematic Editor L Editing: Lab INV_TB schematic A - O X
Create Check Ogtions Window Calibre Pegasus Help cadence
b x QT BT -Z2-F-QQQ QLW 1LLE®E
BE @ MM Iy T 6> 8-

peell IDE

Power Manager
Plugins

~Types

| » queries v}

| + o
|| Pproperty Editor 7.8 x|

| (AGH Schenr an' Attributes '
|
|

Library Lab

Cell INV_TB
View schematic
Mode

Last Saved

Locked By yyhuang@
Units

| imouse L: schSingleSelectPt() sevChooseSimulator('sevSession1) schHiMousePopUp()

20 | > Cmd: Conn:On Sel:0 i
0 Create new ADE Explorer view A X
1
| File
Library Lab B
Cell INV_TB
View maestro
Application

Launch ADE Explorer A X »

Library path file

D2/MANAGER/yyhuang/ADFP/N16ADFP_iPDK/cds.1ib

. Open Existing View

Openin @ newtab . currenttab . new window

m Lancel ﬁelp m Cancel Help

F2) NYCu si2 °
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3.3 EERSH

(1)7£ ADE Explorer > "Analyses, = "Choose , EZEZ EEE

m Virtuoso® ADE Explorer Editing: Lab INV_TB maestro® . - B%
Launch Session Setup Mws Qutputs Simulation Besults Jools EAD Pagasitics/LDE Window Calibre Help cadence
e Gl i D O 5 e B BB BE XO:2 |
[ — X wme  meewo =1
. E— =
| ¢ Jl| | outputs setup Run Preview ‘
[ ] 5%
4 LabINV_TB 1
@ simulator spectre & |
5@ Analyses X
|5 & Design Variables »>
v & Parameters |
3w “§ Corners lﬁ
I __ Reliability Analyses |
3 %' Monte Carto Sampling @:"
|2 Checks/Asserts |
[ ExplorerRunsummary 7 & x]
£ 0 Corner
& Nominal Corner
@ |

umouse L: M 3

28) | plot new graph subwindow Lab INV_TB schematic | Simulator: spectre aps !ﬂ‘

(2) tE LA 100us transient 18 #E 4 Bl

— Choosing Analyses — ADE Explorer A X ]
Analysis & tran o dc w ac « hoise
o xf w sens « dcmatch o acmatch
ostb Uz o o
w envip o pss w pac « pstb
w pnoise o pxf “ psp « qpss
« gpac o gpnoise o qpxf « qpsp

« hb « hbac w hbstb  hbnoise
« hbsp o hoxf « ofa

Transient Analysis

Stop Time ] 00u

Accuracy Defaults (errpreset)

. conservative xmo me% liberal

__ Transient Noise

Dynamic Parameter  _

Enabled Options...

| =t smiias

@D concel | Detaus . Apply_Help

(3)#£ ADE Explorer > "Output.=>"To Be Plotted ;> "Select on Design .

(€] Virtuoso® ADE Explorer Editing: Lab INV_TB maestro® Aa-o x}
Launch Sgssion Setyp Analyses Yariables -ilm ulation Besults Tools EAD Perastics’LDE Window Calibre Help cadence

L‘[Eejg[i‘u ‘@)-;ji/ Add » _'_mm, BE2). Bd %X ©-2
impr : ®

lew

s 5%
Send To Expression Editor »
VT8 b
Q; Simulator spectre To Be Sayed »

o wan  0100u moderate

- g
Select Device Temp
Thermal Results of Chip

|5 & Design variables

5w & Parameters

3¢ “§ Comers

|3 _ Reliability Analyses

5 & Monte Carlo Sampling
51 Checks/Asserts

X
| 2
[
[
-

[ Explorer Runsummary 78 x]
o 0 Corner
o Nominal Corner

@ J
smouse L: 3 3
28) | plot new graph subwindow Lab INV_TB schematic | Simulator: spectre aps !]j

10
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(4) 8k R schematic BEB ZHZ=MERUE

-ox
cadence

3.4 MITEREER

(1)®4%= ADE Explorer RE A4 B EIRR R NITIRS

[€] A2 MANAGER yyhusno simusstion b NY_TBmasstroresuta® o _ O X
fle for Yiew MHeip cadence [T
kipde = o uston Bemsts ook EAD FareskcunDE gindow Catore Hie cidence
at H B [ pevice @ =) .
pro
1
:
’
3

IF mfF x Qg

3.5 BFRE

(1) B =5 2 A E 2 plot FIRZE BITE /R LR

7Y Virtuoso (R) Visualization & Analysis XL: Lab INV_TB maestro

% NYCU Si2
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4. Layout

Specification Tools you will use
v
Circuit Design (Schematic) Cadence® Virtuoso
¥
C Pre-Layout Simulation g’;gi:rie(@
\ 4
Layout Cadence® Virtuoso

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

l Cadence®
Post-Layout Simulation Spectre

4.1 gl3# Layout View
(1)25% "New s 2> "Cell View,

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

(3) 24 " Session |

L Library Manager: Directory ..URSE/Msi_lab/visi_labTA01/C18@ee31 - o X
cadence
New File X |
B- File |
2 Library Lab B
size 1 Cell ®
View layout
e |
Application
Open with Layout L n r
_ Aways use this application for this type of file

Library path file
1_1ab/v1si_1abTAO1/ADFP/N16ADFP_iPDK/cds.11b Next License 25
- ? Failed to check out license Virtuoso_Layout_Suite_L
Would you like to check out the next license Virtuoso_Layout_Suite_XL instead?
P e Skij Alway Never
el @gma @ Ay Never

e

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

4.2 Create Inverter Layout Design

BIRBETHEKEIE - A SEZEHEREHEH
VLSILAB_ADFP_layout_tutorial_2024-01-12.pdf

. 12
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5. Layout Verification — DRC

Specification Tools you will use
v
(Circuit Design (Schematic) Cadence® Virtuoso
¢ : : Cadence®
Pre-Layout Simulation Spectre
\ 4
Layout Cadence® Virtuoso
¥
Layout Verification
1. Design Rule Check (DRC)

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

' Cadence®
Post-Layout Simulation Spectre

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

[~/ADFP]$ cd DRC

File Edit View Go Help

{ > A 1 [ /RAID2/COURSEANIsi_lab/visi_labTAOL/ADFP/

DEVICES :
=) File System @
PLACES SRDFP_IPDK

{3 visi_labTAO1 simulation

Desktop
& Trash
Documents
Music
Pictures
Videos
Downloads
NETWORK

Browse Netw...

(1) Create new folder for DRC

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

/RAID2/PROCESS/ADFP/Executable_Package/Collaterals/Tech/DRC/N16ADFP_DRC_
Calibre/LOGIC_TopMr_DRC/N16ADFP_DRC_Calibre_11M.11_la.encrypt ./

» Antenna Rule:
[~/ADFP/DRC]$ cp

/RAID2/PROCESS/ADFP/Executable_Package/Collaterals/Tech/DRC/N16ADFP_DRC_
Calibre/ANTENNA_DRC/N16ADFP_DRC_Calibre_Z11M_ANT.11_la.encrypt ./

> IP-Level Rule:
[~/ADFP/DRC]$ cp

/RAID2/PROCESS/ADFP/Material/DRC/N16ADFP_DRC_Calibre_11M.11_la.encrypt ./

—RRZEFIEZEER IP-Level Rule B LIR—LOE IP Level RHESHY
DRC - %#0: Density Check -

DRC - File Manager - o x
File Edit View Go Help
{ > A 1 /RAIDZ/COURSE/visi_lab/vlsi_labTAOL/ADFP/DRC/ e |
DEVICES . = ‘ . |
) File System @DRC_C&Ibre_llM.ll_la.en:D 2.1 MiB C source code Today
PLACES
ADFP DRC Rule

|
|
Desktop
[f Trash |
Documents !
Music
Pictures
Videos
Downloads
NETWORK
5= Browse Network ‘

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

(2) Ensure that DRC rule is copied

WNIEE VB SRIX BERRYFEKENX Y - AR DRC Rule &2 %E:

~/Desktop/ADFP_PDF/ADFP040_N16_DRC_Switch_Usage_wmp.pdf

. 14
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5.3 #& Virtuoso ¥TB Calibre

(1)%5% "Calibre; » "RunnmDRC, = "Cancel,

Concurrent

File Transcript Setup

Classic - PRE Rulaz Rila

R DFM o Bules ‘ Load Runset File x Vien
un ¢ . Inputs =

tect:0 Sel(N):¢ - @ R Dot © Runset File Path E
Run nmLVS.\ - comteot || 11 I oo || BB it
Run PERC... Transcript | | [Recent Runsets L
Run PEX... Run DRC ‘ L
Run xACT... Start RE | & i
Start RVE...
Clear Highlights

0K Cancel ‘

Setup >

About @

(2)25% "Rules, > TlLoad., > "ZEEUHIMIEEE2RA DRC Rule 4

Calibre Interactive - nmDRC v2019.2_26.18 - o x ]
File Transcript Setup Help
T Rules DRC Rules Eid
Inputs /RAIDZ/COURSE/v1si_lab/vlsi 1abTA01/ADFP/DRC/N18ADFP_DRC Calibre_11M, 11_la encr}D a0 View | Load
Outputs . : : . =
Check Selection Recipe: | Checks selected in the rules file - [Edit...
Run Control

Transcript DRC. BBy
Run DRC /RAIDZ/COURSE/v1si_lab/vlsi_labTA(1/ADFP/DRC

Start ME [ Layer Derivations

(1) Eill and Check rule file and run path

(3)34% "Inputsy = AE " Export from layout viewer |

Calibre Interactive - nmDRC v2019.2._26.18 - B x
File Transcript Setup Help
Rules Run: RC (Hierarchical) —
Inputs

Outputs Layout. | Waivers

Run Control Format: GDSIT — ~ Export, from layout viewer B

Transcript g .
Layout File inv.calibre.db
0 i Top Cell: v

Start RVE Library Nam Lab
View Name: layout

Area:

(2) Check input and Run

NYCU Si2
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=

(4)%5% " Outputs, > 2% "Show resultsin RVE, &> "Run DRC

Calibre Interactive - nmDRC v2019.2_26.18

- =] x
File Transcript Setup Help
Rules DRC Results Database
Inputs File: |40L drc., results 500
@ Format ASCIT — Report results from pseudocells in: Pseudocells —
Run Control
e v Uutpl..lt cell errors in cell space i -
Specify the amount of rule check text: Comments with RFI — —
@ v Show results in RVEJ Side RDBs to open: None
Start RVE Create CI0 file Create HIML Report
Generate CI0 Categories™Trom: Groups Layers 1pes
Overwrite file? X
v Write DRC summary report file
) Overwrite Layout file 80L, calibre, db?
File: A0L drc, summary 2 S
File Size: 28672 bytes
S Modified: Dec 29 2023, 16:22:19 CST

v View summary report after DRC finis

Don’ t show this dialog again

@ Overwrite Don’ t Overwrite Cancel

5.4 158 DRC Rule 2W#iE K

Calibre - RVE v2019.2_26.18 : inv.drc.results
File View Highlight Tools Mindow Setup Help
B R B[ 0 || [Search i

TShow 811 7| Birw, 4 Results (in 1 of 3 Checks)
= 4g Check / Cell Results
CE W Check LUP, 1 4

« Check DENSITY_PRINT_FILES 0

LUP.1 : Rule can be ig

OCheck LUP. 1

(3) Check DRC Result

Note: & ADFP By DRC ANI%E - HItER M~ S #/RE RVE EF

ny,

NP8 E (RS

(Y

BRI B #a0F/KEIXH - B8 DRC Rule 5% 8A:

il

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

=H PDF 8= T8 243 /&Ry DRC ARAI -

. 16
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6. Layout Verification — LVS

C

Specification Tools you will use
v
Circuit Design (Schematic) Cadence® Virtuoso
¢ : : Cadence®
Pre-Layout Simulation Spectre

\ 4

Layout

Cadence® Virtuoso

¥

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

(DRC) Mentor ® Calibre

(PEX) | Synopsys® STAR-RCXT (STARRC)

'

Cadence®

Post-Layout Simulation Spectre

6.1 Bl LVS &3k

[~]$ cd ~/ADFP

[~/ADFP]$ mkdir LVS

[~/ADFP]$ cd LVS

DEVICES
=) File System
PLACES
(i Vlsi-labTAOL
Desktop
@j Trash
Documents
Music
Pictures
Videos

Downloads

File Edit View Go Help

> A

/RAID2/COURSE/MIsi_lab/vlsi_labTAO1/ADFP/

Name -

C

N16ADFP_iPDK

simulation

(1) Create new folder for LVS

NYCU Si2

Advanced IC Lab
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6.2 ¥H LVS #RA
LVS Rule:
[~/ADFP/LVS]$ cp -r /RAID2/PROCESS/ADFP/Material/LVS ./

Rule file name: N16ADFP_LVS_Calibre

CCI_FLOW - File Manager
File Edit View Go Help

{ > A @ IRAID2/COURSE/vlsi_lab/visi_labTAOL/ADFP/LVS/CCI_FLOW/ (e}

DEVICES
(=) File System - I
PLACES
DFM STAR_MAP N16ADFP_LVS _Cali pin_file.txt query_cmd
(o Visi-labTAOL bre

Desktop

[2:’ Trash
Documents ctar ADFP LVS Rule
Music
Pictures
Videos
Downloads

NETWORK
5 Browse Network

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

(2) Ensure whole directory is copied

HNAEEE T AR - 516 TMyPDF |B) . 28552 KEN 4 - 75R8 LVS Rule SAB:

MyPDF

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
ADFP0O09_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 Pegasus Help rel L 1 L
__________________ File Transcript Setup Belo|
; o DRC ot Rules LVS ulac Rila
— pltlil s oo - Load Runset File = -
I == | L_ Inputs y"“? PR P b el B
Run DEM... i . E
ict:0  Sel(N): = 3 Lu:ruts : wsl [
o
——| RunnmLVS.. 1 Lofilo —
Transcript | | Recent Runsets b
Run PERC... = :
- @ Run LUS L
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 - o x
File Transcript Setup Help
i)

Rules LV5S Ruleg File

Tnputs /RAIDZ/COURSE/v1si_lab/vlsi_1abTA(1 .«Aub'P!LV;;.«'uuLI-'Luwfm:mm;wu,uD View | Load

Qutputs z

= 105 Rup D
Run Control : :

. /RAIDZ/COURSE/vlsi_lab/vlsi_labTAQ1/ADFP/LVS/CCI_FLOW
Transcript
—
Run LS [ Layer Derivations

®a=t®E | (1) Fill and Check rule file and run path

=

(3) %483 "Inputsy > "Layout, > A3 " 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
| Fun Control | [Layouti| Netlist | H-Cells | Signatures | Waiue
| Transcript Format.: GSTT —| ~ Export from layout viewer |
|, Run LVS Layout. File [inv, calibre, db

| Start RVE Top Cell: [imv

Library NamLab
View Name: lavout

Layout. Netl imw. sp vee | View

(2) Check input layout

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

)®E3 " Spice Files =B View . > " #$E Pre-sim AT sp 183 |

Calibre Interactive - nmLVS v2019.2_26.18 - o x
File Transcript Setup Help
Bules || | Run: Hierarchical —|
Inputs =
Qutputs ‘ Step: Layout vs Netlist —

Run Gontml\ Layout. | NetTisti| H-Cells | Signatures | Waivers

Transcript || Pormat:  SPICE —|
R L85 | T Files /RATDR/COURSE/vLsi_lab/ulsi 1abTAOL/ADEP/simulation/im. cix

[ Start RE || 1op Gem1: [aw al 1

Library NamwLab
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 tielp ‘
~ Rules | Reports/SVDB
Tnputs || | View Extraction Report after LVS finishes
@ v‘  View Sunmary Report after LVS finishes
B ool ~ LVS Report File
A | |80 vs. report View ‘
v View Report after LVS finishes @ V
O ED ]
v Create SVDB Database W~ Start RVE after LVS finishes
Start RUE ‘ E
/|| svbB Directory: [sudb oo ||

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

(NEE LVS #&

Advanced IC Lab

=" ERLraction NEmmk)
< ICm:ariso: Result, [}
Iy

Calibre - RVE v2019.2_26.18 : svdb inv
Eile View Highlight Tools Window Setup Help
[l o5 %8 [[fean -0
4-Nevigator|  #%||# Extraction Results @ Couparison Results x |

Results 2 Layout Cell / Type Source Cell | Nets Instances Ports
®im 8 inv 4L, 48 1L, 18 4, 48

# ERC Results
i VERC Sumpary
Reports

iz Extraction Report |([Ce]1 inv Summary (Clean)

[-/LUS Report. CELL COMPARTSON RESILTS ( TOP LEVEL )
[VSeparate Properti

;MW#WMW#WM%
L3 g (CORRECT ﬂ
L LEEERE R R R

oow
|

0ptions LAYOUT CELL NAE: inv
SOURCE CELL NAYE: inv

[NITIAL WIREERS OF CBJECTS

(5) Check LVS Result

NYCU Si2

20



7. Layout Verification — PEX

Specification Tools you will use
v
CCircuit Design (Schematic) Cadence® Virtuoso
v
Pre-Layout Simulation (S:sgi::;e@
v
Layout Cadence® Virtuoso

v

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

'

Cadence®
Post-Layout Simulation Spectre
7.1 Bl PEX ZHFiRHK
[~]$ cd ~/ADFP
[~/ADFP]$ mkdir PEX
[~/ADFP]$ cd PEX
ADFP - File Manager = o x
File Edit View Go Help
{ > A /RAID2/COURSE/visi_lab/visi_labTAOL/ADFP/ c

' DEVICES
1 | | - |
| {_yFile System
PLACES
DRC LVS N16ADFP_IPDK simulation

fiy VIsi_labTAOL
~ Desktop

@ Trash
~ Documents
1 Music

| Pictures

“« | Videos
-~ Downloads
| NETWORK

Browse Network

5 items, Free space: 132.3TiB

(1) Create new folder for PEX

21
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7.2 #H CCl_Flow &3

[~/ADFP/PEX]$ cp -r /RAID2/PROCESS/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 ¢ Virtuoso ¥TF3 Calibre LVS - E Y1 svdb 1E3:

(1)34% " Calibre, >

®

assic

wct:0  Sel(N):

NYCU Si2

Advanced IC Lab

Concurrent

Pegasus Help

Run nmDRC...

llof

Run DFM...

Run PERC... @

Run PEX...

Run xACT...

Start RVE...

Clear Highlights

Setup »
About

"Run nmLVS . >

File Transcript Setup

e LVS Pulec Rila

= Load Runset File
Inputs ruld

" Cancel |

4 - Runset File Path
Qutputs ws! [
Run Control |
Transcript | | Recent Runsets
Rl || ©
Start RVE

OK

View

telp |



(2)®h% "Rulesy > TLoad, > " iEEVEIEIERE2RAY LVS Rule ,

Calibre Interactive - nmLVS v2019.2_26.18

Eile Iranscript Setup tielp
Fil
Bules LS Bulga
Inpute [/RATD2/COURSE/v1a1_lab/vlsi_labTA(1/ADFP/LVS/CCT_FLOW/N1GADFP_LVS_Calibre View | Load
Qutputs

Run Control

s /RATD2/COURSE/v1s1_lab/vlsl labT4(01/ADFP/LVS,/CCI_FLOW
Transcript

O B Laver Derivations

bl (1) Fill and Check rule file and run path

(3)&:%E "Inputsy > "Layout, > 4 " Export from layout viewer |

Calibre Interactive - nmLVS v2019.2_26.18 - o x
File Transcript Setup Help
Rules Run: Hierarchical —
Inputs -
Step: Lavout vs Netlist —
Qutputs
Run Control || [ayout!| Netlist | H-Cells Signatures |Haius
Transcript || Format: GDSTT —| v Export from layout viewer W§
Run LUS Layout. File [inv, calibre. db 000

Start RUE Top Cell: dmw

Library NamLab
View Name: layout

Layout Netl inw, sp ver | View

(2) Check input layout

(4)Bh%E "Inputsy > "Netlisty > HUHZJ# " Export from ... viewer |

(5)%4% " Spice Files F# View s > " #3Z Pre-sim LR sp 182 4

NYCU Si2
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Calibre Interactive - nmLVS v2019.2_26.18

- o x

File Transcript Setup Help

Rules || | Rm: Hierarchical ——| ‘
Inputs

i J Step: Layout. vs Netlist — ‘

Transcript || Forpat:  SPICE —

Fun LYS quoe Files |/RAIDZ/COURSE fvlsi_lab/vlsi_labTA01/ADFP/simulation/inv. cir . | View ‘

[ Start RUE Top Cell: 1w ﬂ‘

Library NamLab
View Name: schematic

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

i

(6)%5% " Outputs y > A¥E T View Report after LVS finishes ; > %
" Generate Calibre Connectivity Interface Data, > "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
[W I~ View Sunmam’. Report after LVS finishes
— LVS Report File
Run Control = .
TR |inw. lus, report RS Yiew ‘

v View Report after LVS finishes

Run LYS ~ SVDB Database

v Create SVDB Database W Start RVE after LS finishes
Start RVE .

SVDB Directory: swdb ‘

® 3 cross-reference
(: v Generate Calibre Connectivity Interface data

(4) Generate CCI data for STARRC

(NEE LVS #&

Calibre - RVE v2019.2.26.18 : svdb inv - o x 1
File View Hishlight Tools Window Setw Help
EOEE T
AMavigator] % | #Extraction Results' @ Comparison Results x |

Results & Layout Cell / Type Source Cell | Nets Instances Ports
®ime inv 4L, 45 1L, 18 4L, 45

N\

@Conparison Result
T " |

ix! Extraction Report: [ Cell inv Sumary (Clean)
8 CALL COMBARLSON RESULTS (0P LEVEL )

gkmmmmwmﬁ
i of g QORRECT g
HETRIRREERRARR SR

o

(5) Check LVS Result

. 24
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7.4 £ query_cmd #% LVS #2884 StarRC R ALE
(1) HERR LVS )R BRI 2% - FEGAY terminal RE& - SIAFRHIRIE
[~/ADFP/PEX/CCI_FLOW]$ module load base/fc
[~/ADFP/PEX/CCI_FLOW]$ module load virtuoso/23
[~/ADFP/PEX/CCI_FLOW]$ module load starrc/2025
[~/ADFP/PEX/CCI_FLOW]$ calibre -query ./svdb/ < query_cmd

T HERS terminal B985 138 error

-Quelry serve
- Calibre Connectivity Interface

0K.
0K.
0K.
0K.
0K.
0K.
0K.
0K.
0K.
0K.
0K.
0K.
0K.
0K.
0K.
0K.
0K.
0K.
0K.
0K.
0K.
OK: Terminating.

DB QUERY SERVER terminated: CPU TIME = 06 REAL TIME = 6 LVHEAP = 2/3/137 MALLOC = 111/111/117

-- CALIBRE::HDB QUERY SERVER COMPLETED - Wed Nov 19 05:38:46 2025
-- TOTAL CPU TIME = 0 REAL TIME = 5 LVHEAP = 2/3/137 MALLOC = 111/111/117 ELAPSED TIME = 8

7.5 EEEMUNERESR
[~/ADFP/PEX/CCI_FLOW]$ module load starrc/2025
[~/ADFP/PEX/CCI_FLOWI$ cp
/RAID2/PROCESS/ADFP/Material/CCI_FLOW/STAR_MAP/starrcxt_mapping_lplim ./
[~/ADFP/PEX/CCI_FLOW]$ cp /RAID2/PROCESS/ADFP/

Executable_Package/Collaterals/Tech/RC/N16ADFP_STARRC/N16ADFP_STARRC_wo
rst.nxtgrd ./

. 25
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7.6 #HEIAUIMENE IS LK star_cmd, starrcxt_mapping_lpllm £ pin_order.sp

AFS

CCI-FLOW - File Manager - o

File Edt View Go Help

DEVICES
| e
&) File System
& thinclient_drives
DFM STAR.MAP N16ADFP_LVS_Cali
PLACES bre
4y Visi_labTAO3
Desktop

E Trash

NETWORK
5 Browse Network

pi glxt pin_order.sp query.cmd

7 items: 153.8 KiB (157,502 bytes), Free space: 131.8 Ti8

> A RSE/2024_Fallvisi_labMisi_labTAOL/ADFP/Material/CCI_LFLOW/ C*

Open v & str_cnd Sawve B x

g
1111
1111 TSMC CONFIDENTIAL

N
* StarRCXT extraction options template, for customer reference only.

Hercules flow
12 * MILKYWAY DATABASE: MILKYWAY OUTPUT
13 * MILKYWAY EXTRACT VIEW: YES

15 **+ CCI flow

16 CALIBRE RUNSET: ./N1GADFP LVS Calibre
17 CALIBRE QUERY FILE: ./query cad

18

19 *++ Metal fill extraction

20 METAL FILL POLYGON HANDLING: FLOATING
21+ METAL FILL GDS FILE:

3 SRS TCAD_GRD_FILE: ./N16ADFP_STARRC |worst.nxtgrd

24 CASE_SENSITIVE: YES
25 HIERARCHICAL SEPARATOR: /
26
27 2 n options
CAD_GRD_FILE: /ADFP/Executable Package/Collaterals/Tech/RC/NIGADFP ST,
16ADFP_STARRC worst.nxtgrd

N AR MAP/starrcxt mapping 1pllm

29
30 EXTRACTION: RC
31 *+* comment MODE when StarRC is 2017.12 or later
32 **MODE: 400

4 *~ADFP/CCI_FLOW/starrcxt_mapping_1p11m - Mousepad

Open v @ _J|>;in_‘f)|l'der.s.|‘:u

.subckt inv I Z VDD VS
.ends

File Edit Search View Document Help

ove_layers
_pplug
fin_lay
tiod_not_fin
all_sd

ntap

ptap
nxwell_float
atel_not_I02_not_IOL

ignore_cap_layers
n_gpoly_nocg_lvt psub
n_gpoly_nocg_lvt nxwell
p_gpoly_nocg_lvt psub
p_gpoly_nocg_lvt nxwell

n_gpoly_nocg_io psub
n_gpoly_nocg_io nxwell
p_gpoly_nocg_io psub
p_gpoly_nocg_io nxwell

tndiff_bjt psub
tndiff_dio psub
tpdiff_bjt nxwell
tpdiff dio nxwell

Change Top Cell Name and Sub-Circuit Definition

In starrxt_mapping file, add the following to the "remove

layers” list:

ntap, ptap, nxwell_float, gate1_not_102 not_IO1, n_psub

7.7 1R1% star_cmd ABHINFTEE

(EFE AR terminal &85 —1%ZE module load)

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

NYCU Si2
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INITIATING HDB QUERY SERVER:

dy to serve.

ying licensing policy. ..
brexrc license acquired.

Licensed Products

nning on 1 core:
tivity Interface

BulkLayerHandling
DetectDirection
XtractPreP-Resbody

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

Cpu=00:
Cpu=00:
Cpu=00:
Cpu=00:
Cpu=00:
Cpu=00:
Cpu=00:
Cpu=00;
Cpu=00:
Cpu=00:
Cpu=00:
Cpu=00:

00:
00:
00:
00:
[H
00:
00:
00:
00:
00:
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.

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

NetlistSetup
GPD_XtractSetup
GPD Instance Setup
GPD_NameMap

xTract
GPD_Instance
xTractPP
ReportViolations
GPD_PostProcess
GPD_CouplingReport
GPD_Converterl
GPD_Converter2

GPD_Converter_Instance

GPD Converter merge

ne Elp=00:00:19 Cpu=00:00:14 Usr=12.7

Tlaginating

Query Result

7.8 BF Extract LT EEIE

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.

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

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

Sys=0
Sys=0.
Sys=0.
Sys=0
Sys=2
Sys=0.
Sys=0.
Sys=0
Sys=0.
Sys=0.
Sys=0.
Sys=0
Sys=0.
Sys=0.

PO OW
NNHNABNOREHENNNEH-E®

-

coooooO-
PO HOOOPHODDODDPPRD P

BUUVUVNNNAN

Sys=2.2 Mem=3001.6

Star-RC Result

File Edit View Go Help Open ~ | @ inv.spf Save = %
< A /RAID2/COURSE/visi_lab/vlsi_labTAOL/ADFP/PEX/CCI_FLOW/ 1]
2 *|DSPF 1.3
DEVICES 3 *|DESIGN inv
b 4 *|DATE "Mon OCt 14 15:24:00 2024"
, File System sV 5 *|VENDOR "Synopsys"
STAR_MAP 6 *|PROGRAM "StarRC"
(= thinclient_driv... 7 *|VERSION "Q-2019.12-SP5-3"
star 8 *|DIVIDER /
PLACES ’ 9 +|DELIMITER :
inv. .
5 Visi_labTAO1 9P 10 l"FDRMAT SPF
. DFM gy
Desktop 12
b tech_file 13 ** COMMENTS
2] Trash 14
o star_cmd 15 ++ OPERATING TEMPERATURE 25
ocuments 16 #+ DENSITY_OUTSIDE_BLOCK 0
query-cmd 17 *+ GLOBAL_TEMPERATURE 25
Music PIPO.SUM.inv 18 ++
Pictures 19 *+ TCAD GRD FILE /ADFP/Executable Package/Collaterals/Tech/RC/N16ADFP_STARRC/
PIPO.LOG.inv N16ADFP_STARRC worst.nxtgrd
Videos d 20 *+ TCAD TIME STAMP Wed Feb 16 13:17:27 2022
pin-order.sp 2] ** TCADGRD VERSION 84
Downloads pin_file.txt L
23 .SUBCKT inv V55 Z VDD I
NETWORK _N16ADFP_LVS_Calibre_ |"-p¢..__
2
5= Browse Netw.. N16ADFP_LVS_Calibre Z
2
2
2
3
3
inv.lvs.report.ext i
inv.lvs.report 3
3
inv.calibre.db =
CCl-DB.ports_cells Plain Text + Tab Width: 8 Ln 1, Coll - INS
Extracted Netlist

% NYCU Si2
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8. Post-Layout Simulation

Specification

¥
(Circuit Design (Schematic)
Pre-Layout Simulation

Layout

{

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

}

Post-Layout Simulation

Tools you will use

Cadence® Virtuoso

Cadence®
Spectre

Cadence® Virtuoso

Mentor ® Calibre

Synopsys® STAR-RCXT (STARRC)

Cadence®
Spectre

8.1 El#& post-sim FTFEAY Spectre cellview

NYCU Si2

(1)7£ Virtuoso Library Manager # Cell B9 symbol iz A #15 #

(2) View t4f¥ spectre

d Copy View A X

From To
Library |INV B || ubrary inv [~ |
Cell INV Cell |INV

View symbol View spectrel

Options
— Copy Hierarchical

v

(3) IERS cell AFERZZET layout ~ schematic ~ spectre ~ symbol &3

(4) ¢ Virtuoso 5% "Tools, > TCDF, > TEdit, - RIBFEAIEER. spf
1EZRERE Pin BIER

28
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- Edit CDF a~ X
CDF Layer x
' Bage Library Name | TRV l o File Name =
w User
& Effective Ll Nome s l =
Fanm instialization Procedure Form Done Procedure
Compenent Parameter | Simulation Information  Interpreted Labels = Other Settings
Show By: o Simulator §® Property termiirder . Load Diata
I i/
ams
auCdl "VDD" CWIN® =WOUT® "vss"
b = _—
aulvs "WDD" CVINT TWOUT™ "VS5" ﬁspfmmﬁﬁi_ﬁ
hapiceD "WDD" "WINT CWOUT® UWES"
Spectre “VDD" "WINT TWOUT" "vss"

8.2 18X TestBench LUER#HY post-sim spectre 155
(1) 7 testbench cell PEIZEFTRY cell view, type % config

(2) ®ERIEIEESE PEX B cell FEFERES " Set Cell View, > " Specify
SPCE Source File s - Source file #1##/PEX/CCI_FLOW =1 spf 1& F1&

8.3 f£F ADE 85 #E - Post-sim BYE:{& ADE Assembler s2 32X Ak config

L‘“E @) i | i‘c 27—l @j }B @ bff ﬂ'{ AmQJ‘mLRevplace 'L(Nohe)

Setup — 7]
Choose Design - ADE Explorer ALK

. Library Name INV n

2 < ENE\'/_

% Simul v
E—]%) Analy gmid

> @ tran

¥ dc
El& Desig
B & Ps
B “§ < view Name O R — |
# _ Reliab
@_ '@ M OpenMode « edit & read
[ _ Check

m Cancel Help

8.4 EAJCRHIRY pre-sim #H[E - EAEFLREHFEAE plot BIFIRETRS - EEAERE
A=l TR

. 29
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9. BEE TSMC IR 2 FC XHEEHIHE
0.1 er "MypoF [B]. emsmmmzkesce - A0 rcmm

(1) ADFP046_TSMC_N16ADFP_Introduction_20220118_wmc.pdf
5 TSMC ADFP #EEZREZEMRA -

(2) ADFP044_TSMC_N16ADFP_Layout_20220118_wmc.pdf
78 2D-Planner 1 FinFET Layout BN ANEE(E )
WA 45 R DRC Rule A1 Layer EzRER

(3) ADFP042_TSMC_N16ADFP_Lab_Layout_20220211_wmc.pdf
2 RR M Lab #RE8 - A Layout Tool #@EEAREEIER -

(4) ADFP047_TSMC_N16ADFP_SPICE_20220118_wmc.pdf

A8 Spice model BYERAR -

NYCU Si2
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10. & NYCU ixf2ieit Z FC S Eafhl 4R 25
101 &M "MyPDF |B ., SEEBDTKENH - AR FC R -
(1) VLSILAB_ADFP_full_custom_tutorial_2024-01-12.pdf

A& TSMC ADFP HEZWFEE:RER - BE 2D-Planner A1 FinFET Layout
IR T AN EE (B LUK R R DRC Rule 1 Layer [E&RAR -

(2) VLSILAB_ADFP_layout_tutorial_2024-01-12.pdf

BRI "=H 1 ADFP FEREIR AOI BfuZEsER -

. 31
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