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Module Objective

In this module, we will run the Physical Verification Systems, namely, the Design Rule
Check (DRC) and the Layout Versus Schematic (LVS).
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1. Design Rule Check (DRC)
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1. Design Rule Check (DRC)

Design Rule

Check (DRC)

Layout Versus
Schematic
(LVS)

First, we will run DRC. It will check every polygon,
path, and rectangle in the design against strict
rules and report violations. The rules are
documented by Cadence, and the document can
be found in the folder “docs” of the pdk.

The rules consist of spacing between layers,
minimum dimensions, enclosed area, placements
on the grid...

Open the layout view of the common source
amplifier.

From the toolbar, PVS - Run DRC. (If PVS does
not appear in the toolbar, click Launch - Layout
EXL)

The DRC Run Submission Form opens.

Enter the following for the Run Directory:
“amplifier_common_source/cs_amplifier/drc”

Note that the tool will automatically create the
folder “drc” in the cs_amplifier folder.

<=1 PVS 23.11-64b DRC Run Submission Form

Hle Options Tools Toclbars Help

A O X

cadence

= @ 2 & 1% %r@ |||

E‘ Run Director © amplifier_common_source/cs_amplifier/drc

e o

Run Data Processing

Ol RUNPYS  [Single CPU B

Rules Run PYS on !_ocal host n

(0 License Timeout, sec 301

Input Use license & Default ' PVS . Pegasus

O PV5SUI Log File amplifier_common_scurce/cs_amplifier/drc/pysuidre.log

Output

DRC Options

& Start DE

- DRCDE

& PYSRY
Cancel

___ Apply

-

Mo Presets File was Loaded y
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Design Rule e PVS 23.11-64b DRC Run Submission Form A _ O X
CheCk (DRC) > RUIGS File Options Tools Toolbars Help cadence ¢ NOte that the
5 88 4% 8 S |« following is the

 For the Technology mapping file, t
Layout Versus - % PPIng Tie, type | Rwles whole path for
Schematic the following: =
(LVS) . o T_:Z:z:::z; Configurator | Include PYL the technology
“$GPDK_045/thGCh'I’b 7 o0 Technology mapping file  $GPDE_045/pvtech.lib L \_F‘.eluadJ flle
Ruuleus Technology gpdk045_pvs H ‘ . _/pd k/g pd k04
o Rule Set default :n 5/gpdko45_v_
Note that “GPDK 045" must point to the - Rules 6_0/pvtech.lib”
root folder “g pd kO45_V_6 _O”. o pdk/gpdk045_y_6_0/pvs/pviDRC.rul Technology Add-
Edif

« Set the Technology and Rule Set from DRC Options

the drop-down list to gpdk045 pvs and

default, respectively. TEte —
& PV5 RV . Log File y
L Rules File(s) Add
[ submit ] —

| Technology does not Contain Any GuiPreset Files Yy
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Design Rule

Check (DRC)

Layout Versus
Schematic
(LVS)

1. Design Rule Check (DRC) (continued)

* The Input parameters are set by default.

<1

PVS 23.11-64b DRC Run Submission Form A _ O X%

File Options Tools Toolbars Help

cadence

A

% &, 3 |

[=X=R7P"

Ey

Run Data

"]
(T

Rules

o

Output

DRC Options

<

Start DE

« DRCDE

& PV5RV

Cancel

Apply

|

Submit

yout

View layout

— Fatten Pcells

Pcells Exclusion File

Library amplifier_common_source =
| i =
Cell cs_amplifier -
—_—
Create GDSII n ifier_commaon_source/cs_amplifier/drcfcs_amplifier.gds
Layer Map List
Remoye
—
[ I ™
Cell Name Table -
e
Object Mame Table
e
Label Map Table
il
Convert Pinto & Geometry . Text . Geometry+Text . Ignore
— Replace <=With []  Convert Half Width Path to Polygon
—_—
Hierarchy Depth Limit 32 Maximum Vertices In Path/Polygon 2048

— Use streamOutkeys Fill from streamOutkeys

# Enable Coloring

Technology does not Contain Any GuiPreset Files Y
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Design Rule « The Output parameters are set by default.

Check (DRC)

=1 PVS 23.11-64b DRC Run Submission Form A - 0O X
Eile Options Tools Toolbars Help cﬁden Ce
Layout Versus
-~ = £
Schematic e &2 5% &3 J
(LVS) Output
@ Report —
Run Data Name cs_amplifier.sum
EI:':EI Lirnit 1000
Rules ® Replace File ' Append To File __ Statistics by Cell _ Caption
k‘;-,l Cutput Format ASCII n =_amplifier/drc/cs_amplifier.drc_errors.ascil
Input

Dutput Errors Hierarchically Rules Definition

O Add Prefix to Cells

Add Suffix to Cells

— Include Pseudo Cells

DRC Options

Vertices Per Polygon 4096

Use Waivers for DRC Checks

DRCDE ® Batch
¥ Start DE Setup ig Edit Load
_ DRCDE o

L

& PVS RV

gl e
»&x Remoye
:

Technology does not Contain Any GuiPreset Files y
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Design Rule

Check (DRC)

Layout Versus
Schematic
(LVS)

1. Design Rule Check (DRC) (continued)

 Click Submit and the verification should be running.
« Wait for the report to say Done [DRC] at the top and wait a little bit for the Results Viewer

window to pop up.

= PVS 23.11-64b neportwnnc]dr... A _ 0O X
Total CPFU Time : 2(s)
Total Real Time : 203 (s3)
Peak Memory Used 22 (M)
Total Original Geometry : 28284287
Total DRC RuleChecks : 562
Total DEC Results : 0 (0)

Summary can be found in file cs_amplifier.sum
ASCITI report database is /home/user/cadence0l/amplifier_common_source/cs_amplifier/g
Checking in all SoftShare licenses.

Design Rule Check Finished Normally. Sun Jan 26 10:08:44 2025

- =
E 1l =

rev eyt W ¥ Highli
Find n Brey et — Matchcase __ Wholeword & Use RegExp @ Highlight
Errors found: 1 Warnings: 12 Info: 587
B WARMING License "111" took m than 5.00 seconds (actual time was 12.49 seconds) to check out
i *WARNING* LIB amplifier_common_source from File fhomefuserfcadenced/cds.lib Line 32 redefines g
i WARMING (XSTRM-333): The “enableColoring' option will be ignored during XStream Out. This is because there is no colar entry in th -
"% layer map and the object map file id
Find n Brey et — Match case _ Wholeword # Use RegExp
— e
AT,
m Issues » Warnings __ Info ReRun ReSubmit Close Report Hill
/home/user/cadenced!/amplifier_common_source/cs_amplifier/drc Y

In any of the
verification
systems, the
errors will be
clearly stated
along with
how to fix
them.
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1. Design Rule Check (DRC) (continued)

Design Rule * After a while, the Results Viewer window opens, and it will clearly indicate the errors if any. Click on | « In any of the

Check (DRC) an error and click Explain to highlight the error in the Layout. verification
Layout Versus » All the errors must be fixed before proceeding with the module. systems_, the
Schematic  The full documentation of the rules can be found on the desktop errors will be
(LvS) “qpdk045v6_Docs/gpdk045_drc.pdf’ or from clearly stated

“..Ipdk/gpdk045/gpdk045_v_6_0/docs/gpdk045_drc.pdf” (You can search for the error using Ctrl+F, along with

and for further clarification make sure to check the figures related to the error). [‘hOW to fix

em.

« If the layout does not violate any of the rules, the Results Viewer window will be empty as shown
below (close the results viewer before proceedlng)

VS 23.11-64b DRC Results Viewer =
i Tools Windews Help cadence

View Options
= = o m@ HI:E:‘ “« ¢ r + |ﬁ X |ﬁ 3@ ||# Fitand Zoom °4°B~ Pan . None | lall,

mplifier common source: cs amplifier:layout
I» celiRule n Hier 'Tup ‘ & : k-] T show Q0 A (i) | Explain | Return OnTop

‘ Histograms g x|
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2. Layout Versus Schematic (LVS)
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Design Rule
Check (DRC)

Layout Versus

Schematic
(AYS))

2. Layout Versus Schematic (LVS)

 From the toolbar, PVS - Run LVS.

» For the Run Directory, type: “amplifier_common_source/cs_amplifier/pvs”

=1 PVS 23.11-64b LVS Run Submission Form

Hle Options Tools Toolbars Help

A O X

cadence

= d 2 4% & - G

M Start LVS DE

Cancel

Apply

e ey

@ Run Directory amplifier_common_sourcefcs_amplifier/pvs
e
Run Data Processing
0,0 RunPVS  Single CPU B
g -
Rules Run PV5 on |Local host n
iy License Timeout, sec 30
W
Input Use license 2 Default _ PV5 . Pegasus
@ PV5UI Log File amplifier_common_source/cs_amplifier/pys/pysuilvs.log
Output
LVS Options

Mo Presets File was Loaded y

LVS compares
the layout with
the schematic,
and reports
whether they
correspond to
each other or
not.

Note that the
tool will
automatically
create the
folder “pvs” in
the
cs_amplifier
folder.
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Design Rule
Check (DRC)

Layout Versus

Schematic
(AYS))

2. Layout Versus Schematic (LVS) (continued)

> Rules

* For the Technology mapping file, type
the following:

“$GPDK_045/pvtech.lib”

Note that “GPDK 045" must point to
the root folder “gpdk045 v 6 0.

« Set the Technology and Rule Set from
the drop-down list to gpdk045 pvs
and default, respectively.

<=1 PVS 23.11-64b LVS Run Submission Form A O X

File Options Tools Toclbars Help cadence

1= & % &% &6 3

@ Tech&Rules | Configurator | Include PVL
Run Data

Technology

D:c” Technology mapping file  SGPDK 045/owvtech lib

oo
|gpdkoas_pug E |
default I |

Reload
N ——

Technolo
Rules &Y

Rule et

Input

Rules

Add...

@ Spoksgpdk045 v 6 0Ypvsipil VS ral Technoiogy

Output

LV5 Options

» Start LVS DE

ai

Cancel
Log File
M —

APPly

Submit

Rules Fila(s) Add

Technology does not Contain Any GuiPreset Files y
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Design Rule e The Input parameters are set by default. =2 PVS 23.11-64b LVS Run Submission Form A _OX
Check (DRC) File Options Tools Toolbars Help cadence
2 8 2 4% &S 6 J
Layout Versus —
Schematic Ey Layout K
(LVS) Run Data ] -
Library amplifier_commaon_source %
g“g Cell cs_amplifier —
_______ s | v o B i
O f_reate GDSsII n sommon_sourcefcs_amplifier/pys/cs_amplifier.gds
...................... Layer Map List
@ - Remouve
Output ke [l -_
Cell Name Table
LVS Options Object Name Table
Label Map Table
W Start LVS DE Convert Pinto & Geometry o Text . Geometry+Text . [gnore
— Replace ==With[] & Conwvert Half Width Path to Polygon
Lancel — Flatten Pcells
Apphy Pcells Exclusion File
Hierarchy Depth Limit 32 Maximum Vertices In Path/Polygon 2048 i
| Technology does not Contain Any GuiPreset Files y
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Design Rule
Check (DRC)

Layout Versus

Schematic
(AYS)

2. Layout Versus Schematic (LVS) (continued)
* In the Output tab, make sure to check the checkbox Create Quantus Input

Data.

<1 PVS 23.11-64b LVS Run Submission Form FO = - 4

File DOptions Tools Toolbars Help cadence

1= &8 2 &% & T 4 6
Cougput ]

EI & Run ERC Checks
Run Data ERC Report
" Mame cs_amplifier.sum
“
e
Rules Limit 1000
l\_‘.l & Replace File _ Append To File __ S5tatistics by Cell _ Caption
Input Output Format ASCII n imon_sourcefcs_amplifier/pvs/cs_amplifier.erc_errors.ascii
@ Output Errors Hierarchically |Rules Definition — Output Complete Pathchk Results
Output Use Waivers for ERC Checks
LVS Report
Mame  cs_amplifier.rep -
LV5 Options
Options -none SET
e
Limit 50 Mismatched MNets Limit 100
» Start LVS DE
igoal Moyt
Cancel | | Create Quantus Input Data
Data Dir  swdb
Apply S

Submit Keep Layers Mone n b

|

| Technology does not Contain Any GuiPreset Files Y

LVS and QRC
are ran under
the same
directory.
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Design Rule
Check (DRC)

Layout Versus

Schematic
(AYS))

2. Layout Versus Schematic (LVS) (continued)

« Click Submit and the verification should be running (it might take some time to finish).
» After a while, the LVS Run Status window pops-up. If the comparison has resulted in a mismatch,

click Yes to view the errors.
* |If the comparison results in a match, click Close to close the form.

« A match result means that the layout matches the schematic, i.e., the components, connections,

component dimensions, etc., match the ones in the schematic.

= PVS 23.11-64b Reports: Done [LVS] pv... A _ O X

[DRC] drc

Build 0/S:
Executed on:
Process Id:
Starting Time:

Linux x86_64 3.10.0-693.el7.x86_64

cadencestation (Linux x86_64 4.18.0-477.10.1.el8_8.x86_¢84)

24479
Sun Jan 26 10:22:36 2025 (Sun Jan 26 08:22:36 2025 GMT)

PVS 23.11-64b LVS Run Status

********************************************************************************

With parameters: -format C -nxf -ixf /home/user/cadencell/amplifier common_source/ .II

Total CPU Time : 0(s)
Total Real Time : 0(s)
Memory Used 1 80.20(M) Run Directory pvs
pvs_RCKxref Done Top Cell cs_amplifier
Checking in all SoftShare licenses. ERC Results Emptjr
— Extraction Results: Clean
eSnes - Fm .
— - Comparison Results:  Match
Find n P [ext — Match — Wholeword  Use RegExp @ Highlight
Eiroricline (e I 2 Lo 2T Do you want to start the LWS DE? Yes
i WARNING [XSTRM-20): Qutput Stream file mefuser/cadence0l/amplifier comma Irce/cs_amy /pysics_amplifier.gds’ already i
Find n Brev [Mext — Matchcase _ Wholeword » Use RegExp
—_—
Issues & Warnings _ Info ReRun ReSubmit Close Report il
fhome/user/cadenced1/amplifier_common_source/cs_amplifier/pvs )

In any of the
verification
systems, the
errors will be
clearly stated
along with
how to fix
them.
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