Cadence SOC Encounter Tutorial

for a logic block using
the University Of Utah Standard cell Libraries

In ON Semiconductor 0.5 u C5N CMOS



1. Create a folder called encounter inside of your project folder

2. Copy the following files in to your encounter folder
— From your synthesis folder copy
. Yourfile_rtl.v
. Yourfile_rtl.sdc
— Download and copy
. generic.conf (this file can be renamed to yourfile.conf)
. cds.lib (Do Not modify the name of this file)

3. Open the generic.conf file and enter the name of your files
— Change example_RTL.v to yourfile_rtl.v
— Change example to the name of the top module in your example_RTL.v file
— Change example_RTL.sdc to yourfile_rtl.sdc

HARARRARRARRARRAR AR R R AR R AR R R R AR AR R AR R AR AR
# Here are the parts you need to update for your design
HAERARRARRARRARRARRARRARRARRAR AR R BB R RARRAR BB RAR AR
set rda_Input(ui_netlist) {example_RTL.v}

set rda_Input(ui_topcell) {example}

set rda_Input(ui_timingcon_file) {example RTL.sdc}

#



Part Il

Open a command line and navigate to your encounter directory. You can verify that you are in
the correct directory by typing pwd. Do not move on until you are in the directory with your files

Once your are in the correct directory enter the following commands
1.  source /export/cadence/linux/virtuoso.cshrc.UofU

2. encounter -win

Note: Occasionally encounter will not open completely and you will need to force it to shut down and restart it. You can use
one of the two following methods.
1. pkill encounter
2. The second method requires two steps
1. ps (this will give you the programs pid)
2. kill pid#




The following screen will appear. Click on
File - Import Design
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This screen will be used to load your .conf file. If you didn’t change your name you will use the
generic.conf file.

lc

A 3 Design Impor v o = | = 1 % =
Basic = Advanced
Netlist:
& Verilog
Files: .
| e R _— - Click on load and select
op Cell: o Auto Assign & By User: . .
| o 0 your .conf file and click open
; Library: =)
Cell: Note: If you do not see
Ji; your .conf file immediately after
Technology/Physical Libraries: hnﬁng|oadyourdkjnotopen
. ‘ .
LEF Files: - w encounter in the correct

0OR Reference Libraries:

directory. You can either

0A Abstract Yiew Mames:

0A Layout View Names:
Timing Libraries:

Max Timing Libraries:

Min Timing Libraries:

Common Timing Libraries:

Timing Constraint Files:

I0 Assignment Files

Save, ..

navigate to the correct folder or
exit the program go to the
correct folder and restart
encounter.



Notice that some of the files are now populated.

XS

Verify that these 3 fields are

. - - o " k = | B
Basic = Advanced
Netlists:
& Yerilog
Files: example_RTL,v € |
Top Cell: o Auto Assign & By User: example (
« OA

Library:

L

Cells

L.

o
V1ews

L

Technology/Physical Libraries:

LEF Filess 4S_v1_2/UTFSH_libraries/UofU_Digital _v1_2/Uofl_Digital_vi_2,1

0A Reference Libraries:

0A Abstract View Names:

0A Layout Yiew Mames:

Timing Libraries:

Max Timing Libraries:

Min Timing Libraries:

i

Common Timing Libraries: 4S_v1_2/UTFSH_ librafof U_Digital_v1_2/UofU_Digital_v1_2,1ib

Timing Constraint File: example_RTL,sdc

o Llele

10 Assignment File:

N

Save, ,,

Hel

Cancel Help

_——

correct

1. Your_RTL.v

2. The name of your main
module

Your_ RTL.sdc




If you click on the Advanced tab you can see that the following changes have also been made

CTS (Clock Tree Synthesis) Cell List specification has changed to INVX1
This lets SOC Encounter know which inverter cells it can use during Optimization.

Basic = Advanced

Delay Calculation
GDS

ILH

IPO/CTS

Power

RC Extraction
RTL

SI Analysis
Timing

field

MHMC

CTS Cell Listy INVKL

Power Nets specification has changed to vdd! and Ground Nets specification has changed to gnd!

These are the names that Encounter will give to your ground and power nets during

flanrnlannina

Basic = Advanced

Delay Calculation
GDS

ILH

IPO/CTS
Power

RC Extraction
RTL

ST Analysis
Timing

Yield

MHMC

Power Mets: wdd!

Ground Nets: gnd!
Toggle Rate Scale Factor:

Click ok to continue

1,0




Once you click ok take a look at the shell window that you used to invoke SOC Encounter. It will
have comments (and potential warning and errors). You should read these comments carefully
and make sure that there were no error and that the warnings are ok to ignore.

You can also find these comments in the encounter.log file that was created in your working
directory. If you followed the conventions set in these instructions the ecounter.log file will be in
your encounter folder.

,
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After clicking ok and making sure that everything imported ok take a look at the new window
that appeared. The figure should be similar to the figure below. The set of rows are where the
standard cells will be placed.

—

nﬁe-r(ﬁ R‘!-E-EDSII System 9.1 - /users/class/ee5369/cd002/Project/encounter - example (SE X I
F

File Edit View Partition Floorplan Power Place Optimize Clock Route Timing VYerify Options Tools Flows Help cadence

) G ‘ Q [E ‘*-'( k;’\ ‘\‘ LE‘SI‘ !\\ ) ‘ \?& “’g\' .5?3 L\_J » 51 » |Design is: In Memory

(Mé C B BeBBB LA K= 4k @a i

Layer Control

th
X

fffffffffffffffffffffffffffffffffffff Floorplan View
All Colors

Floorplan View
Hodule
Fence

Guide
Obstruct
Region

Area Density
Instance
Std, Cell
Cover Cell
Block

10 Cell

Area I0 Cell
Net

Special Net
Terminal
Ruler

Text

Rel, FPlan
field Cell
Yield Map
Density Map

H

KKKKKKRKKKKIKKIK K < |K)

O

<

Y
v
Y
v
L4
v
v
v
v
v
L4
Ld
v
v
v
v
v
v
v
v

World View & X

m SelNum:O_[ (479,983 , 755,550}




Click on Floorplan - Specify Floorplan

A screen will appear. The values that need to be set should have been set by your generic.conf

file but it is a good idea to verify all the values.

Ratio:
A ratio of close to 1 will set the shape of
the cell to square. The conf file sets the

ratio to 1 but SOC Encounter will adjust
this number a bit based on the

anticipated cell sizes.

=== Core Utilization :

Lets Encounter know how densely packed
the core should be with standard cells .The
conf file changes this value from the

default .7 to .6

For a more complex design you may have to
reduce the utilization percentage further.

X Specify Floorplar = |5
Basic = Advanced
Design Dimensions
Specify By: & Size o Die/I0/Core Coordinates
® Core Size by: ® Aspect Ratiog Ratio (HAW): 0,964368706429
® Core Utilization: 0,534794 €&
o Cell Utilization; 0,600562
— Dimenszion? Widths 7746
Height: 747.0
- Die Size by: Width? 806, 4
Height 77,0
Core Margins by: ® Core to I0 Boundary
- Core to Die Boundary
Core to Left: 16.8 Core to Top: 15,0
Core to Right: 15,0 Core to Bottom: 15,0

Die Size Calculation Use: o HMax I0 Height & HMin I0 Height
Floorplan Origin at: & Lower Left Corner o Center

Unit: Micron

R
3
—

0K Apply Cancel

=== Core Margins :
The margins are to leave room for the
power and ground rings that will be
generated around the cell. The conf file
sets all the margins to 15 but Encounter
changes them a little according to its
measurements



Next click on the the Advanced tab. Note that Row Spacing will need to be changed

Rows:
Verify that rows is set
to Double-back

Basic = Advanced

Standard Cell Ro
Double-back Rows: B>  Bottom Row Orients =»
—— N’

Row Spacing: 18,0 Every 2 »  Row
Site: | core P Row Height: 27.0

Row Spacing:
Change Row Spacing to 18.0.

— Allow Overlapping Same Site Rows

I0 Specifications

Bottom 10 Pad Orientations  [] R180» Because we only have 3 layers it is
N ——
s T s e 14T (Bt necessary to leave room between cells
so that SOC Encounter has more room
for routing

| 0K Apply Cancel Help




After adjusting the floorplan the window will look similar to the window below. The rows in
which cells will be placed are in the center, with little corner diagonals showing how the cells in
those rows will be flipped. The dotted line is the outer dimension of the final cell. The power and
ground rings will go between the cells and the outer boundary.

Below is a zoomed in view of the cell. On the left side you can see the little corner diagonals.




Part IllI- Power Planning

Before continuing to the power planning portion you should save the current design. From this
point forward there are steps that cannot be undone. If you need to try something different you
can simply reload your design.

Saving the Design:
Data Type: & Encounter o OR

Click on File - Save Design | ‘_I

ile Mame: example,enc

For Data Type select Encounter
Select a file name. Your file.enc
Click ok

0K _Bpply Cancel Help

Restoring the Design:
Click on File - Restore Design

Select the file you want to restore
Clle Ok Data Type: & Encounter o OA

Restore Design File: example,enc

— Sync Relative Path
Note: if your file is not there you may have opened SOC Encounter _ With ERROR Line messages

in the wrong directory. Go back and make sure you are in the correct — With WARN messages
working directory before invoking the encounter —win command.

0K




Power Planning

Should already say gnd! vdd! If it
does not go back and make sure your
project is loaded

Click on Power—> Power Planning - Add Rings

X Add Rings

 TEY

Basic

Advanced = Via Generation

You can select the metal layers you
want to use for the ring. | left the
Ring Tupe defaults. Metal 1 for the left and right
~ Ce0 L) il 4 vertical and metal 2 for the top and
& fround core boundary « RAlong I/0 boundary .
bottom horizontal

Neti{s): gnd! vdd!

— Exclude selected objects
« Block ring(s) around
® Each block
Each reef
Selected power domain/fences/reefs

Each selected block and/or group of

This is the width of the metal that will
be used for the vdd and gnd lines.

) Spacing is the space between the lines.
For larger designs a much thicker metal
is used. Thicker metal means that we

cOre rous
s and/or groups of core roug
With shared ring edges
« User defined coordinates:

douselblick

® Core ring Block ring

Ring Configuration

Tops Bottom: Lefts Right: i

Layer: metall H » | metall H »  metal2 V¥ »  metal2 ¥ » need a Iarger SpaCIng between Vdd and
Width: 3 3 3 3 gnd.

Spacing: 3 3 3 Update

Offset: & Center in channel Specify

1.5 1.5 1&‘

Option Set . .

! | Change Offset to center in Channel. This
— Use option set: lpdate Basic

=== will center the lines in the available
channel we made earlier.

ariable Apply lefaults Cancel Help




Click ok. The window should look similar to the window below.




If you zoom in to the new lines you can see that they are actually two lines. The line on the
outside is your vdd the line on the inside is your gnd. Red is metal 2 and blue is metal 1

vdd
gnd

Close-up of the corner
diagonals mentioned
earlier




Click on Power - Power Planning - Add Stripes

This command creates additional power network robustness but at the expense of routability
later.

X Add Stripes = B %
Set the following properties
Set. Configuration == -layer to metal3
E:” E -Direction to vertical
Direction: @ Yertical e -width to 1.8

Widths 1.8 .
Spactrat [0.8 -spacing to 0.9

Set Pattern

« Set-to-set distance: 100
© Nunber of sets: O -select Number of sets
oomes Wi W ete S— radio button and change
« Over P/G pins Pin layer: \Joepapinglayer® Max pin width: 0 .

® HMaster name: ] Selected blocks All blocks |tS Value tO 1

Stripe Boundary

& Core ring

Qraring O ler  ®Guter /-select start from left
e L i -select relative from core

O ALl domains or selected area

« Specify rectangular area

— Specify rectilinear area

First/Last Stripe \ ===-This value will change depending on
Start from: & left o right . .
~ el fre cmo 6 cdlesied aren the size of your core. Enter 375 and click
X from left: 375 Toht: 0 on apply. The line power line will appear

« Absolute locations

in your core. If you would like you can
‘ delete it by clicking on it and hitting
delete key. Increasing the number will
move it further right. Decreasing the
number will move it further right.

Option Set

— Use option set: I Update, Basic
—,eT) ]  NSSEEERERRRSS




Next click on the advanced tab. Change Snap wire center to routing grid from None to Grid click apply

Add Stripes

Basic = Advanced = Via Generation

Stripe Breaking

— Omit stripes inside block rings

— Omit stripes over selected hlocks/domains
_ Switch layer over obstructions

_ Specify area hlockage

Target Connection Control
Pad/Core ring connection
~ Allow jogging
Block ring connection
~ Allow jogging
& Merge with block rings if spacing less than: 1.5

Maximum length of same layer jog: 3.0

Layer Control for Target Connections
Pad/Core rings

Top limit: metald »

Bottom limit: |_metalz »
Block rings/Over obstructions

Top limit: metald »

Bottom limit: |_metalz »

e

Wire Group

__ Use wire group
Interleaving

MNumber of hit Hi

Snap wire center to routing grid: Grid B

Variables Apply Defaults Cancel

Help

If you don’t center the power stripes on the
grid, a cell could be placed right next to a
power grid and cause a metal spacing DRC
violation when the metal of the stripe is only
0.6u from the metal in the cell. Centering the
stripe on a grid keeps this from happening by
placing the metal of the stripe in a position so
that the next legal cell position isn’t directly
abutting with the power stripe



Clicking Apply will apply the stripes to your design. If you don’t like the way the stripe looks you
can select the stripe and hit the delete key to get rid of it and you can try again with new

parameters. Once the line is aligned properly hit ok and your screen will look like the one below.
Green represents metal3.

The green metal 3 is the power strap
that will help tie each of the circuit
rows to ground and vdd with less
resistance. The additional power
network robustness come at the
expense of routability




Once you have the stripes place, you can connect power to the rows where the cells will be
placed. Select Route - Special Route to route the power lines. Make sure your power supplies
(vdd! and gnd!) are listed in the nets. Leave all the other defaults and click OK and you will see
the rows have their power connections made to the ring/stripe grid as shows in the figure below

- SRoute ===

Basic = Advanced = Via Generation
Net(s):  gnd! vdd!
Route

 Block Pins & Pad Pins & Pad Rings & Standard Cell Pins & Stripes (unconnected)

Routing Control
Layer Change Control
Top Layer. |_metal3 »_ Bottom Layer: |_metall »_
 Allow Jogging « Allow Layer Change

_ Area

_ Delete Existing Routes
__ Generate Progress Messages

_ Extra Config File

Apply Defaults Cancel Help




Part Ill — Placing Standard Cells

This is a good place to create another backup. Next we will be placing the cells. If there are errors
not involving the power network you can restore to this point and resume from here.

Click on Place - Place Standard Cell

® Run Full Placement o Run Incremental Placement o Run Placement In Floorplan Mode

Optimization Options
¥ Include Pre-Place Dptimization
— Include In-Place Optimization

Number of Local CPU{s): 1 Set Multiple CPU,,,

Mode lefaults

Leave the defaults in the dialog box, as seen in the figure above. You want to Run Full Placement
and Include Pre-Place Optimization.

After pressing Ok,your cells will be placed in the rows on the floorplan. This might take a while
for a large design. When it’s finished, the screen won’t look any different until you change the

view. The physical view is shown on the next slide.
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First Optimization Phase

At this stage of the process there are no wires, so the timing step will do a trial route to estimate
the wiring. This is a low-effort, not necessarily correct routing of the circuit used just for

estimation.
Select Timing - Report timing

-
()( Timing Analysis

o

Basic = Advanced

— Use Existing Extr and Timing Data
Design Stage

— Pre-Place & Pre-CTS o Post-CTS o Post-Route o Sign-0Off

Analysis Type

& Setup — Hold
Include SI

Reporting Options
Number of Paths: 50

Report file(s) Prefix: example_preCTS

timingReports

Output Directory:

Under Design State select Pre-CTS to
indicate that this analysis is before any
clock tree has been generated. You're
also doing analysis only on the setup
time of the circuit.

Click OK

Creates a folder in your encounter
folder. The timing report that is in
your shell can also be found in this
folder. It should be named
YourFile_preCTS.summary

The summary is shown on the next
slide



The “timeDesign Summary” report can also be found in your newly created timingReports folder.

The timing report shows WNS(worst
negative slack) and the TNS (total
negative slack. The TNS is the sum of
all the negative slacks in all violation
paths.

Positive slack is ok. Negative slack
means you have a problem(clock
skew). Recall that a negative slack
means that the signal will not reach its
destination in time resulting in setup
time violations. As a rule of thumb you
should keep clock skew less than 200

ps.

This example does not have clock
skew. There is only positive slack

Note: There are still several steps that we will take to optimize the timing. If your slack is a bit high
it may be fixed after optimization. If your slack is unreasonably high you may want to adjust your
timing constraints and start over with your new .sdc file.



Looking at your SOC Encounter GUI you can see that it looks like the circuit has been routed. This
is just a trial route, and these wires will be replaces with real routing wires later.

Note: This is a good place to save
your design. Make sure to select
the correct design stage to reflect
where you are in the design
process. For example at this stage
| named the design pre-cts.enc




Clock Tree Synthesis
Select Clock - Synthesize Clock Tree

X Synthesize Clock Tree

oo Because we do not have a Clock
/ Specification File yet; you can use the Gen
—r— Spec... button to create one.

The following window appears after clicking
Gen Spec

Basic || Advanced
Clock Specification Files:

Results Directory: clock_report

Apply Hode Load Spec Clear Spec , | Cancel Help

. . . . - 0O X
Select the cells indicated in the figure -—
= Specify Buffer/Inverter

. . Cells Li Sel Cell
Click Ok in the Generate Clock spec i = — ;;{?ﬁd i

. fAdd

BUF ¥4 R e

window BUF¥B INVH2
Click Ok in the Synthesize Clock Tree T T

. INVH2
window. N4 Delete
Once you click Ok in the Synthesize Clock Tree -
window a folder in created in your default folder e | Llock.ctston =1
as well as a file named Clock.ctstch

Apply Clear Spec Close Help




After you have generated the clock tree, you can do another phase of timing optimization.
Select Timing - Report timing but this time select Post-CTS

| B | —el—

r ———
<}‘( Timing Analysis

Basic = Advanced
— Use Existing Extraction and Timing Data
Design Stage

| _ Pre-Place ' Pre-CTS ®iPost-CT5!  Post-Route  Sign-Off

Analysis Type

® Setup — Hold

Reporting Options

Number of Paths: 50
Report file(s) Prefix: example_postCTS
Output Directory: timingReports
Apply. Cancel _Help

In this example there was no change to the
TNS or WNS because there was no negative
slack

Post-CTS

Note: if you look at your shell or at the
postCTS log that was created in your
timingReports directory you should see
some improvement in WNS. In a large
design the change will be more dramatic.




Now that the design has a clock tree you can perform final routing of the design.
Select Route - NanoRoute - Route to invoke the

anoRoute ..— 28|

Routing Phase

High Frequency Route Constraint Editor ... Delete Existing Route SeleCt Tlmlng Drlven
¥ Global Route -you can adjust the Effort slider to
¥ Detail Route Start Iteration default End Iteration default
Post Route Optimization __ Optimize Yia _ Optimize lire te” the tOOI hOW mUCh eﬁ:ort to
Concurrent. Routing Features spend on meeting timing and how
¥ Fix Antenna | Iggew*lodes  Diode Cell Name much to spend on reducing
Congestion Timing CongeSUon

UJ‘

Effort 5

— SI Driven

Post Route SI SI Victim File I

— Litho Driven

— Post Route Litho Repair

Routing Control

— Selected Nets Only Bottom Layer default Top Layer default

— ECO Route

— fArea Route Area _I Select Area and Route

Job Control
~ Auto Stop
Munber of Local CPU(s): 1
Humber of CUP{s) per Remote Machine: 1
Munber of Remote Machine(s): 0

Set Multiple CPU,,.

Apply ttribut Hode Save Load Cancel Help




When the tool is done your design will look like the design below. Also take a look at your shell
and make sure there are 0 violations and O fails. If you want to see your report after closing the
shell you can find it in the default directory. The encounter.log file maintains a record of
everything that appears in the shell.

e e e
1

£
£
£

ELE




It is possible you might have an error associated with a pin after routing. You can fix it by starting
over and routing again to see whether you still have the error, or you can zoom into the error
and move things around to fix the error. If you want to do this, you can zoom into the correct
part of the layout using the mouse wheel.

Once you are there you can use the Tool Widget in the upper left of the screen to move, add
extend, etc. , the wires on the screen.

Encounter(R) RTL-to-GDSII System 9.1 - n

FEile Edit View Parttition Floorplan Power Place Optimize Clock Bfute Timing Yerify Options Tools Flows Help
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Alternatively you can wait to fix things in Virtuoso after you’ve finished with SOC Encounter.



Post-Route Optimization.

You can now run one or more optimization steps. In this case we will run Timing Optimization
one more time but this time we will use post route optimization.

Select Timing - Report Timing Select Post Route and click OK

Basic = Advanced

Design Stage

Analysis Type

_ Include I

Reporting Options
Number of Paths:
Report file(s) Prefix:
Output Directory:

Timing Analysis

_ Use Existing Extraction and Timing Data

& Setup  Haold

50

example_postRoute

timingReports

Apply Cancel

Help

Note: This is the final stage of
optimization. If at this point your
design still has more than 200 ps of
clock skew you should start over at
the synthesis stage and modify the
period of your clock.

This is another good time to save
your project



Adding Filler Cells

After the final optimization is complete, you need to fill the gaps in the cell row with filler cells.
These are the cells in your library that have no active circuits in them, just power and ground
wires and Nwell layers that match your cell template.

Select Place - Physical Cell - Add Filler click on select

Add Filler

Cell Name(s)

Select

Prefix FILLER

Power Domain

_ No DRC
v Mark Fixed

_ Fill Area

Drayy. Yiew Area

urx

Apply Mode Cancel

ury

Select
———

Help

Selectable Cells List

FILL

FILLZ
FILL4
FILLS

,T

Cells List

FILL
FILLZ
FILL4

FILLG

\

Select Fill, Fill2 , Fill 4, Fill 8. Click Close

Once you click close the Names you selected will appear in the cell name(s) field. Make sure
all the cells you selected are there and click OK



Your project should look similar to the one below. Use the Ruler in the tools widget to verify that
your design meets size constraints. Don’t forget to save a copy of your completed project.

Ruler
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Verify Connectivity checks that all connections specified in your original structural netlist have been made successfully. To check
this use Verify - Verify Connectivity menu choice. Note the name in the Verify Connectivity Reports this is where the results will
be saved. You can leave the default or you can change it to whatever your wish as long as it has the .rpt extension.

(- Verify Connectivity ElEED
Net Type
& all
 Regular Only
_ Special Only
Nets
& All
 Selected
« MNamed:
Check
~ Open ~ UnConnected Pin ~ Unrouted Net H H H
— Connectivity Loop & Dangling'Wire (Antenna) & Weakly Connected Pil ThlS ShOUId return a reSUIt in the She”(or: in your report) that
_ Geometry Loop  _ Geometry Cannectivity _ Keep Previous Re says that there are no problems or warnings related to
— Connect Pad Special Ports connectivity. If there are problems, it’s likely that routing
Verify Connectivity Report: example.conn.rpt LI .
Report Limits congestion cause the problem. You could try a new route, or a
Error: 1000 new placement, or go all the way back to a new floorplan with
g2 a lower core utilization percentage or more space between
Apply Cancel Help ‘ rows for routing channel.

Terminal

File Edit View Terminal Tabs Help

*xxxsrxx Start: VERIFY CONNECTIVITY *##ssssx =l
Start Time: Tue Aug 27 12:16:59 2013

Design Name: example

Database Units: 1000

Design Boundary: (0.0000, 0.0000) (806.4000, 777.0000)
Error Limit = 1000; Warning Limit = 50

Check all nets

VC Elapsed Time: 0:00:00.0

Begin Summary
Found no problems or warnings.
End Summary

End Time: Tue Aug 27 12:16:59 2013

Fxxxxxx®x End: VERIFY CONNECTIVITY **##sssx
Verification Complete : 0 Viols. © Wrngs.
(CPU Time: 0:00:00.1 MEM: 1.000M) ]

encounter 1> [] =




The Verify Geometry command will run a DRC check. DRC’s are Design Rules Checks and basically tests that your spacing and
widths are good. As well as standard cell library placement of rows.
To check this use Verify - Verify Geometry. Leave all of the defaults and click OK

Verify Geometry I3 [E Terminal ]
File Edit View Terminal Tabs Help

(a)
Basic || Advanced encounter 1> *##% Starting Verify Geometry (MEM: 359.6) ***
Verification Area
VERIFY GEOMETRY ...... Starting Verification
& Entire area VERIFY GEOMETRY ...... Initializing
_ Specify Draw, WiewiAres VERIFY GEOMETRY ...... Delet.}ng Existing Violations
e S— VERIFY GEOMETRY ...... Creating Sub-Areas
X1 0 ¥ L e bin size: 9600
= IR - VERIFY GEOMETRY ...... SubArea : 1 of 1
e 0 ve U VERIFY GEOMETRY ...... Cells : @ Viols.
VERIFY GEOMETRY ...... SameNet : 0 Viols.
Check VERIFY GEOMETRY ...... Wiring : 0 Viols.
~ Minimum Width ~ Minimum Spacing VERIFY GEOMETRY ...... Antenna 0 Vlols:
o ) VERIFY GEOMETRY ...... Sub-Area : 1 complete © Viols. 0 Wrngs.
~ Minimum Area ~ Same Net Spacing VG: elapsed time: 1.00
~ Short _ Geometry Antenna Begin Summary ...
« Cell Overlap __ Off Routing Grid Cells P 0
) ) ) SameNet 0
~ Insufficient Metal Overlap & Off Manufacturing Grid Wiring )
~ MinHole ~ Implant Check Antenna 0
 Minimum Cut ~ MinStep Short P 0
. Overlap ]
~ Via Enclosure End Summary
Allows Verification Complete : @ Viols. © Wrngs.
~ Pin In Blockage
xxxxxrnrsxEnd: VERIFY GEOMETRY®**%ksssx
¥ Same Cell Violations *** yerify geometry (CPU: 0:00:00.3 MEM: 16.6M) H
_ Different Cell Violations |
encounter 1> [|

— Overlap of Pad Filler Cells —

_ Overlap of Routing Blockages And Pins \

— Overlap of Routing Blockage And Cell Blockage
There should be 0 Violations and 0 Warnings. If there are violations or
‘ warnings it is likely that a step was skipped. For example forgetting to run the
power lines, add filler, or insert a necessary spacing will cause Violations.

OK Apply Cancel Help

Note: This is not a substitute for a full DRC check in Virtuoso. This check only runs on the routing
and abstract views, and has only a subset of the full rules that are checked in Virtuoso. But if you
have errors here, you should try to correct them here before moving on to the next step.



Saving and Exporting the Placed and Routed Cells

Now that you have a completely placed, routed, optimized, and filled cell, you need to save

it and export it.

Exporting a DEF file:
* File - Save - DEF
* You can rename the file or leave the default
name. This file will be used to import your =

design in to Verilog

Exporting a structural Verilog File:

Save DEF

Save Options

~ Save Floorplan

¥ Save Standard Cell
— Save Unplaced Cell

~ Save Netlist

_ Save Scan

¥ Save Route
_ Save Trial Route

File > Save - Netlist

You can rename the file or leave the default.
Because we had Encounter generate a clock
tree and run a number of optimization steps

the circuit that we’ve ended up with is not the
same circuit that we started with. So, if you

Output DEF Version: | 5.7 »

)File Name: example.def

& oy Cancel Help ‘

B

|'.- Save Netlist

¥ Include Intermediate Cell Definition
¥ Include Leaf Cell Definition

MNetlist File: example.v

Cancel Help

want to compare the layout to a schematic,

you need the new structural file.



