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&) 5™ Module Objective

In this module, we will run the Quantus Physical Verification System (PVS) Parasitic
Extraction. When the extraction is done, we can view the parasitics clearly on the layout.
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Quantus (PVS) Parasitic Extraction
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Quantus (PVS) Parasitic Extraction

» To study the behavior of the CS Amplifier circuit as a real design, we must extract the parasitics
induced by the routing and the placement of the devices.

* QRC will generate, based on the log files of LVS, an extracted view, where we will be able to re-
simulate the transient and AC analysis and compare the results.

» First open the layout view with Layout MXL.

L Open File A X
File
i Cells
Libra amplifier_common_source
< 2
Cell cs_amplifier nmos
pmos
View ]ayuut n testhench

Type layout
Browse
\ J

Application
Open with Layout MXL -

__ Always use this application for this type of file

Cpen for & edit

s read

Library path file /home/user/cadencel1/cds. lib

m Cancel Help
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seeor | Quantus (PVS) Parasitic Extraction

* From the toolbar, select Quantus - Run PVS - Quantus.

E:‘ Virtuoso® Studio Layout Suite MXL Editing: amplifier_common_source cs_amplifier layout A — O X
Launch FHle Edit View Create Verify Connectivity Options Tools Window Plan Place Route Concurrent EAD Module Help cédence
= l:]l-'- & |4%:> |]_-|1] Li-] x ..-_g: |::| 3 | E';j » setup Quantus » ||| Classic n':E\u @3 |Dfr n
(A, [ == o, G @B O e 00 FiSelect) Simmmm— p— 0 ¥ 35400 X a Dist Cmd:
b =) N Gl SIS Grl DR - eseec - st cma
Palette el =i
Run Calibre - Quantus
Layers & X Q
R antus for VaoltusFi
o valid _ Used _ Routing un Quantus for VoltusFi I
Filter q n - Quantus SND Analysis
iﬂwell drawing n Quantus Reduction -
AV w NV = A5 + NS ( tus F l
Eil gpdk045 )
Name | Wis | Sel |
| -+ -

Layer |PLI...| Vl 5 L

Nwell drw v W | =
Oxide drw & W
B Oxide_thk  drw o &
. Poly drw & W
. Pimp drw o W
. MNhwt drw & W
W v drw W W
— — 1 [ =
Objects &)X =
Objects sl T
- Instances ¥ ™|
Cbjects | Grids
| e o, [ i = W = Rt fy
'BEJ =i '/@ & A B Ak "2 ER| ] -a -BE] 43 - Eﬁ ‘p\":-agj [ 'M
. mouse L: mousesingleSelectPt() M: hiZoomAbsoluteScale(hiGetCurrentWindow() 0.9) R: _IxHiMousePopUp() .
B(12) | > | cma: ]
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» The Quantus (PVS) Interface window pops-up. . LL'; 'mgorta”t
 Make sure the Cell Name is set to “cs_amplifier” Directory points
: : _ to the “svdb”
- Make sure Data Directory points to the folder “svdb” created by the LVS Run. If not, click on folder created
... => amplifier_common_source => cs_amplifier => pvs => click on svdb and on OK. by the LVS Run,
- Make sure the Tech Lib points to pvtech.lib. otherwise the
tool would
» Click OK to proceed. display an error
p— when running
L Quantus (PVS) Interface A OX QRC.
Design Cell Mame |c5_amplifier| . Rule Set: LVS
_ — extraction and
PVS Query Data Directory common_source/cs_amplifier/pvs/svdb .
——— comparison
Quantus Tech Lib e/user/pdk/gpdk045_v_6_0/pvtech.lib Change rules used in
. the LVS run and
Technology 5pdk045_pvs = needed for
&P e Hep Quantus run.
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Quantus (PVS) Parasitic Extraction Run Form - Version 22.1.1-p041 A~ X ) T h e Setu p

> S etu p Setup | Extraction | Filtering | Metlisting = Run Details | Substrate Dlre Cto ry I S
» Select the Technolo dk045_pvs S : set by default.
gy 9p _PVs. The path to

— Setup Dir /fhome/user/pdk/gpdk045_v_6_0/grc/typical

« Select rcx_typical for the RuleSet. e B s - “..Igrc/typical”
. ) o might be

O utp u t . Rule Command File Include Wiew, Edit
.

Tech Cmd File |Default

— Extracted View ) Liyer Setop e
— Lib: amplifier_common_source D e contgFe ) e
. Library Cell Mapping File 5

- Ce” CS_amp“ﬂer Library Definitions File -e01/cds.1ib \u"ev; Edit
— View: av_extracted L robe Text ie SN SER =

different on
your machine;
however, it is
found under
the folder
“pdK”.

D I S ab | e th e C e I |V| ew C h ecC k . {Setup | Extraction | Filtering | Netlisting | RunDetails = Substrate

Disable the Auto Accuracy Downgrade |  lcu—S
(located at the lower half of the form). Y AT

Enable CellView Checl

Replace Square Bushit Delimeter _

Parasitic Res Component presistor Propld r
Parasitic Cap Component pcapacitor Propld c
Parasitic Ind Component pinductor Propld 1
Parasitic M Component  pmind Propld k
Inductance L1 Prop Id  ind1 Inductance L2 Propld  ind2

Parasitic CCVS Component  ccvs Hgain Prop Id hgain  VrefPropld wref
Parasitic VS Component wsource Propid wr

» Call Procedure
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Quantus (PVS) Parasitic Extraction (continued)

» Extraction

» Set the Extraction Type to RC.

» Set the Cap Coupling Mode to Decoupled.
« Set the Ref Node to ground.

» Make sure the Name Space is set to Layout
Names.

Quantus (PVS) Parasitic Extraction Run Form - Version 22.1.1-p041

Setup  Extraction | Filtering | Metlisting = Run Details | Substrate

Extraction Type RC

Max fracture length  infinite

microns n Temperature 25.0 C | Edit
S——

Max fracture length by layer Edit

n Mame Space Layout Mames n

. From File
—_—
Cap Coupling Mode Decoupled n
Advanced Coupling Mult Factor 1.0
Ref Mode | ground l Ground Substrate Floating Nets _
Extend Checking Distance default n Diffusion Equation R
Ladder Network
Select.., User Region View Edit
i

Net Selection Mode |Full Chip All Nets n Layer Setup Customization __ Edit.

Field Solver

Enable Field Solver _ Field Solver Type |\QRCFS

FS Met Selection Mode |Full Chip All Nets Field Solver Accuracy |Default

F& Polynomial Erosion Model |auto
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Quantus (PVS) Parasitic Extraction (continued)

> Filtering
 Make sure the Reduce Parasitics is set to false.

Quantus (PV5) Parasitic Extraction Run Form - Version 22.1.1-p041 x
Setup | Extraction Metlisting | Run Details =~ Substrate
F"‘
MinR Auto MinR  0.001

Reduce Parasitics |false

Reduction Selection File

MinR for Selected Layers __

EditllayErs
—_——————

MinC |0.01

Decoupled To Substrate

fF |0.1

Filter Size 2.0

Enable Split Wide MO5S

Viewy ) |G Edit
Split Wide MO5 Split HV MOS
\ BpLons J 7 BpLons J
Merge ParallelR _
) M Factor R M Factor Keep R
Dangling R _
M Factor 5/D M Factor W
_ - M Factor Exclude File
Merge Parallel Via
) _
Max Fracture Via Count | auto
Advanced Via Merging
Merge via by mesh size
Exclude Self Capacitance (No v )
Merge Via for all layer Merge Via for
Ext. Self Cap Recursive 0 Size auto um selected layers
u Count __ Size Edit
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Quantus (PVS) Parasitic Extraction (continued)

> Run Detalls

« The Run Name, Run Directory, and Log File
should be set by default.

* Click OK to start the extraction.

Setup | Extraction | Filtering | Metlisting RunDetalIs Substrate

Run Name cs_amplifier

Run Directory . famplifier_common_source/cs_amplifier/pwvs/swvdb

Log File /amplifier_common_source/cs_amplifier/pvs/swdb/grc.cs_amplifier.log

Keep Temporary Files _
Print Command File In Qutput Log __

Print Peak Memory In QutputLog _

Quantus Run Mode |Multi Processing n Run Location |local

Mumber of Processors

Enable License Queue __ Timeout | 1800

2 X
—

extracted cell views uur:mg hierarchical extractlon oT an extracied VIEw.

Library Directory: Specify a directory for writing local libraries created
during the hierarchical extraction of an extracted view.

)

m Cancel Apply Defaults Load State Save State View Command File

Mo |

Make sure the
Run Directory
IS set
correctly, it
has to point to
the “svdb”
folder created
by the LVS
Run.
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Quantus (PVS) Parasitic Extraction (continued)

« The Quantus Progress Form opens at the bottom right of your screen.
* You can check the Log File by clicking on Watch Log File.

Click Close.

Quantus Progress Form x

Quantus Run in progress

Run Mame: cs_amplifier

Rumn Dir: Jamplifier_common_source/cs_amplifier/pvs/svdb Quantus Run ®

Process Id: 799590 (ipc:130)

StartTime:  Jan 28 01:48:51 2024 The Quantus rum "cs_amplifier” completed successfully
The output is in :

i Library: amplifier_common_source
e e b Cell: cs_amplifier

_Watch Log File... | View: av_extracted

After a while, the extraction should be done and the Quantus Run window will pop-up.
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Quantus (PVS) Parasitic Extraction (continued)

* Open the Library Manager and a new View should be available under the library

amplifier common_source called av_extracted.

« The av_extracted view is the layout that contains the parasitics.

Library Manager: WorkArea: /home/user/cadence0l - o x
File Edit View Design Manager Help cadence
~ Show Categories __ Show Files
Library Category Cell View
v - v B-|v B -
B: amplifier_common_source - B: es_amplifier » W av_extracted
U5_Bths O nmos av_extracted
aExamples pmos % constraint rrsaber@cadencestation
ahdiLib testbench drc
f: layout rrsaber@cadencestation 136k
analoglib maestro 8k
ba3|c_ pvs
bmslio f: schematic rrsaber@cadencestation 35k
cdsDefTechLib

symbol 24k

Epdk045
mixSig e
Messages

Log file is "fhome/user/cadencel1/libManager.log".

[

Lib: amplifier_common_source |Free: 386.29G

2 |
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Quantus (PVS) Parasitic Extraction (continued)

* If the parasitic are not shown, press Shift+F.

* The extracted view is the layout design showing the small
parasitics (RC) and the folded transistors on top of each
other.

« By zooming In, it is possible to see the parasitics.

)
\ KN

|5
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