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Load Design

* Design -> Import Design

» Specify Netlist, Timing
libraries, LEF files, Timing
constraints, 1O file

« Max timing = worst case
(slowest)

* Min timing = best case
(fastest)

Design Import IZHEIIZE

— Verilog Netlist:

Files: |..f../median_ﬁlten’netlists!medﬂlt.v _]

Top Cell: « Auto Assign 4 By User: MEDIANFILTER_NS

— Timing Libraries:
Max Timing Libraries: |a’usr/local-eit/cad2ffar13015yn201UffscUI_d_generic_core_ss1 poi _|
Min Timing Libraries: |fusr!|0n:al—eit:’cad2ffar1SﬂfsynzmU/foc[ll_a33_t33_generic_i0_ﬁ1 _I

Common Timing Libraries: | _|

LEF Files: [/usr!local-echaleTar130/syn201U/headerﬁmzt_vs&lef fust/local-ei _]

Timing Constraint File: l.f..fmedian_ﬂIterfnetlists!medﬂlt.sdl: _]
10 Assignment File: [MedFiIt.io L]
OK Save... Load... Cancel Help
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Load Design

 Folder for backend files:
— [usr/local-eit/cad2/far130/syn2010/

 Libs:

— fscOl_d_generic_core xx.lib

— focOl_a33 t33 generic_io_xx.lib
* MAX-timing = worst timing =>

— ss1p08v125c (slow-slow) (1.08V) (125 °C)
* Min-Timing = best timing =>

— ff1p32vm40c (fast-fast) (1.32V) (- 40°C)
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Load Design

 Folder for backend files:
— [usr/local-eit/cad2/far130/syn2010/

 LEFs:
— header8ma2t V55.lef
— fscOl_d_generic_core.lef
— FSCOL_D GENERIC_ANT _V55.8m2t.lef
— focOl_a33 t33 generic_i0.8m2t.lef
— FOCOL_A33 T33 GENERIC 10 _ANT_V55.8m2t.lef
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Load Design - Memories

« Libs and Lef in mem.tar.gz
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Load Design — Power networks

e Choose Advanced Tab:

— Add power nets call
them something like:

VCC & GND

Basic | Advanced

Design Import

GDS

ILM

IPO/CTS
OpenAccess
FPower

RC Extraction
RTL

Sl Analysis
Timing

Yield

MMMC

Delay Calculation

|-

Power Nets: [VCC

Ground Nets: |GND|

Toggle Rate Scale Factor: 1.0

OK |

Save..

Load... |

Cancel |
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Global Net Connect

« To connect the power
networks:
Floorplan ->
Connect Global Nets...

« Two types: Pin & TieHi/Low

— Connection List

YCC:PIN:F VCC:All
GND:PIN:*. GND:All
GND:TIELO:".:all

|-

<l

Global Net Connections

— Power Ground Connection

— Connect

e
2/E)ES)

~ Pin
# Tie High
~ Tie Low

Instance Basename: Ix

Pin Name(s): |

~ Net Basename: |

— Scope

~ Single Instance: |

s Under Module: |

~ Under Power Domain: |

~ Under Region: |- |0.0
& Apply Al

0.0

0.0

oo g

To Global Net:[VCC
_| Override prior connection

_I Verbose Output

Add to List |

Update

Delete

Apply

| Reset |

Close |

Help

* Power network, e.g., VCC
connect to TIEHI, Pin VCC.

« Ground network, e.g., GND

connects to TIELO, Pin GND.

« Scope: Apply All
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Floorplan

* Resize floorplan to fit memories
* Floorplan -> Specify Floorplan

Specify By: @ Size .« Die/IO/Core Coordinates

4 Caore Size by: - Aspect Ratio: 0.6427983¢
S 2 0.590363
0.028526

* The size of memories can be o Omensns a0
measured with the ruler tool. | % e =

Core Margins by: 4 Core to 10 Boundary
~ Core to Die Boundary
Core to Left: 20 Core to Top: 20
Core to Right: 20 Core to Bottom: 20
Die Size Calculation Use: «s Max |0 Height @ Min IO Height

e To zoom use the zoom buttons:

Unit: Micron

Q :R C.L oK gpwy Cancel Help | ’

« Zoom in (z), Zoom out (shift+z), Fit
to screen (f),
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Place and rotate memories

 Move memories by selecting movement
tool <& | or press "Shift+R”.

* Need to rotate memories to have pin ™
connections inside the core. e
« Rotate memories by edit proporties for ~ o = o
selected object by pressing "q”. s
. . Orientatiom [Jro  — | Orientation
 Orientation set to R180 for 180 degree e
rOtation . InstGroup  |None String
ok | amy | adarop [ cose | ew |’
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Specify Halo For
4 AllBlocks +, Selected Blocks/Pads ., Design

~ Routing Halo

Add Halo = =

4 Placement Halo
4 Add/Update Block Halo
Top: |10 um Bottom: |10 um
Left. |10 um Right: 1| um

~~ Remove Block Halo

* Floorplan -> Edit Floorplan -> Edit Halo

* To create a ring around the memory
macro, where no standard cells can be
placed. I :

* Routing is still possible

» Be sure to specify a distance,
e.g. 10 um.

OK | Apply l Cancel l Help

Pcothetll i |
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Cut Rows

* Floorplan -> Edit Floorplan -> Core Row
-> Cut

 Deletes core rows beneath memories.

* By moving memories, the cut rows
are shown.

* Now is a good time to save the
design:

,
<)

Sites to Cut
4 All Core Sites

_CutCoreRows ____________|BE

~ Selected Core Sites J
Cut by
4 Selected Objects
4 Add Gap on 4 sides Value:
~ Add Gap on each side
~ Specified Area
Draw Box
1 Keep Cell
Ok ‘ Apply ‘ Cancel ‘ Help ‘

Design -> Save Design As -> SoCE

« To restore:
Design -> Restore Design -> SoCE
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Power rings

* Power -> Power Planning -> Add Rings

« To add Power rings around core
specify Width: 2, Spacing: 2, Offset 2.

 Use metal3 for Horizontal wires and
metal4 for Vertical wires.

Rasic | Advanced | ia Generation

‘ Net(s): |GND vCC

—Ring Typ

4 Core ring(s) contouring
4 Around core boundary ~ Along YO boundary
_I Exclude selected objects

~~ Block ring(s) around

v

< < <

~ User defined coordinates:

* v
~ Ring Config
Top: Bottom: Left: Right:
Layer: metal3 H — | metald H — | metald ¥V — | metald ¥V — |
width: 2 2 2 [2

Offset: - Center in channel # Specify
2 l2 2 2

Spacing: |2 |z |2 |2 Update

— Option Set

1 Use option set: J 5

('}
0

ok | varianies | apply | pefauns |

ncel I

Help | |
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Power rings |

I Create rectangular ring(s) only

* Make sure that an entire ring is S —r
visible under the advanced tab.
_—
JJ o —
« If applied correctly your design should I T

look like this.

cccccc
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Power rings

« Select the memory macros and
select as in the figure.

 This will create a core ring around
the memory block

 If memories are placed in corners
the layout of power power rings
can be changed according to
figure on next slide.

Add Rings

( Net(s): |GND ¥CC

—Ring Type
«~ Core ring(s) contouring

o

|
4 Block ring(s) around

~ Each hlock

~ Each reef

~ Selected power domain/fences/reefs

4 Each selected block and/or group of core rows

~ Clusters ofselected*blocks and/or groups of core rows

-

o
v

~ User defined coordinates: ]

— Ring Configuration

Top: Bottom: Left: Right:
Layer  metldH — | metaldiH — | meta v — | metav |
Width: |2 |2 |2 |2

Offset: - Center in channel 4 Specify
|2 2 |2 2

Spacing: |2 |2 2 2 Update

— Option Set

_I Use option set: _I

OK | Mariablesl Apply | Defaults I Cancel |

Help
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Power rings

* For the upper memory no extra power
routes are necessary for the top and left
sides.

I Create rectangular ring(s) only
Merge with pre-routed rings if within spacing threshold: [04—

Minimum jog distance: |0.4

Snap wire center to routing grid: |None
~Wire Group
I Use wire group
A
IEI
|
jo jo
A
oK l Variables | Apply | Defaults Help | |
)
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Power rings

* If successfull the design
should look like the picture. &&=

° |f not’ type the Command: ............ : (: ....... ,,,,,,,, ......... —
"deleteAllPowerPreroutes”, | | . =
use Tab key tO aUtOComp|ete AAAAAAAAAAAAAAAAAAAAA S

n v eit-oae@ylva:~/test/soc =]
* This command clears all | & s v zems 1 s
deleteFPObject deleteSdpObject [+]
. deleteFiller deleteSelectedFromFPlan
Ower routl n deleteHaloFromBlock deleteShield
L] deleteInst deleteSpareModule
deleteInstFromInstGroup deleteTSV
deleteInstGroup deleteTieHiLo
deleteInstPad deleteWhatIfTimingAssertions
deleteIoFiller delete_path_category
deleteIoInstance
deleteIoRowFiller
velocity 3> deleteAll
deleteAllCellPad deleteAllPtnCuts
deleteAllDensityAreas deleteAllPtnFeedthroughs
deleteAl1FPObjects deleteAllRouteBlks
deleteAllInstGroups deleteAllScanCells
deleteAllMsConstraints deleteAllSignalPreroutes
deleteAllPartitions
deleteAllPowerPreroutes
‘velocity 3> deleteAllPowerPreroutes |:|
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Add Stripes 555 —==]

EBESitél Advanced | Via Generation |

— Set Configuration
Net(s): GND VCC

Layer: metald  —

Power stripes

Spacing: |4 Update

Set Pattem
4 Set-fo-set distance: 100

~ Number of sets: 1

o i e | i
 Power -> Power Planning -> Add S

[l ~ Pad ring v <
trl p e S ~ Design boundary 4
~~ Each selected block/domain/fence
~ All domains
~ Specify rectangular area

 Select metald4 for vertical and metal3 for o

First/Last Stripe

.
h O rI ZO n ta Start from: 4 let  , right
4 Relative from core or selected area

X from left: |0 X from right: |0
s Absolute locations

— Option Set

_1 Use option set: J ¥

OK | gariahles| Apply ‘ Defaults | Cancel ‘ Help | ‘

A <250 BODOOTO™ |

OO |
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Place standard cells

* Place -> Specify -> Placement Blockage

* Place -> Standard cells

« Change to physical view to
see placed cells:

mlal§

Physical view

EZ] Specify Placement Blockage for. Strip and Routir: |E]\E,I|IZI
— 3pecify Placement Blockage for 3trip and Routing Blockage
M1

MZ

M3

M4

M5

ME W [

M7

ME

QK Cancel Help

v

# Run Full Placement ~ Run Incremental Placement - Run Placement In Floorplan Mode

Optimization Options
(l Include Pre-Place Optimization

_1 Include In-Place Optimization

Number of Thread(s): |1 Set Multiple CPU... |

oK | Apply | Mode | Qefaullk| Cancel | Help |
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Place standard cells

* Avoids placement
underneath power stripes
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Synthesize Clock Tree

Basic | [Advanced

Clock Specification Files: Gen Spec...
Results Directory: |clock_report

Design Clock

OK | Apply | Mode | Load Spec I ClearSpecl Cancel I Help ||

* Clock -> Design Clock .
(- T S - |~ )
* Click on Gen Spec and add Spactty uttarimverr

all cells { E H D
« Second time use the (...) >

r 4

INVQLD o I
[ <] = | <]

button to Open Output Specification FiIe:[CIock.ctstch LI
your .CTSTCH file. | | ey | cearspee | concel | e
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Design Clock

« Shows the designed clock including a trial
route.

« Type "deleteTrialRoute” to delete this.

Pearnerl | | fiiii ? G Beornerdr: |

InPad 4 , ckpad |

iPcorneri
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Design Clock

* |tis possible to highlight the clock tree:
Clock -> Display -> Display Clock Tree...

 Choose all clocks and All Level

« Clear it with
Clock -> Display -> Clear Clock Tree Display.

* Clock tree Browser is shown from:
Clock -> Clock Tree Browser

Display. Clock Tree \EHEUZ]:

— Clock Selection
4 All Clock(s)
~ Selected Clock

— Route Selection
% Pre-Route

~ Clock Route Only

~ Post-Route

— Display Selection
% Display Clock Tree
4 All Level
.~ Bottom Level (non-gated clock tree only)
~ Selected Level (non-gated clock tree only)
[
~ Display Clock Phase Delay
. Display Min/Max Paths

OK | Apply Cancel Help

Clock Tree Browser. =[5} :[

— Specified Clock List

ek — [
hi
| «] |

— Clock Selection
Clock: [clk Select

— Route Selection
4 Pre-Route

~~ Clock Route Only

~~ Post-Route

oK I Apply | Qancell Help |
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L3
Cell Name:IEMPTY16LB EMPTYELE EMPTY4LE EMPTYZLE
Prefix: |IO_FILLER
The Row Number:|

10 Filler cells s Top |

_1 Fill &ny Gap

_1 Use Small lo Height
_1 Fill Area

[ Do |
* Place -> Physical Cells -> ,7' |7|
Add IO FI”eI’ OK | Apply | Cancel | Help |

* Cells are named: - |HIREE R
EMPTY16LB EMPTYSLB = LT ] —
EMPTY4LB EMPTY2LB = i
EMPTY1LB - —

Reornetur

InPad 8

+ Tick Fill Any Gap w Ll

» Select which side to add to,
add to all sides.
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10 Filler cells

« If successfull design should look as in picture.

{IRcorterur

Poarnedl G R R s s R P corner
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Special Route

* Route -> Spceial Route

 Routes GND and VCC net
for powering of standard
cells.

S R O i

1@,§§|_§;| Advanced | Via Generation

( Net(s): [GND vCC ~

Route

W Block Pins @ Pad Pins @ Pad Rings M Standard Cell Pins W Stripes {unconnected)

Routing Control

— Layer Change Control

Top Layer: metald — Bottom Layer: metall —

W Allow Jogging W Allow Layer Change

| Area

l I
l l

-

_I Delete Existing Routes
_1 Generate Progress Messages
_I Exira Config File: | 2|

OK Apply | Defaults | Cancel ‘ Help I ‘

{IRcornerur

W
o
e
o
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Route normal nets

 Route -> Nanoroute -> Route

* Run with default options.

(]

]

—Routing Phase

NanoRoute

BCE|

W Global Route
W Detail Route
Post Route Optimization _1 Optimize Via _| Optimize Wire

Start Iteration

0 End Iteration

default

—Concurrent Routing Features

W Fix Antenna 1 Insert Diodes

Congestion

Timing

—

Timing Driven Effort 5 I

Sl Driven

11

SMART.

amm M

Post Route Sl |
Litho Driven
_{ Post Route Litho Repair

—Routing Control

1 Selected Nets Only
1 ECO Route

Bottom Layer

default Top Layer

default

i Area Route |

=

—Jobh Control

W Auto Stop
Number of Thread(s) For Multiple Threaded:[1
Number of Thread(s) For Superthreaded:|1—
Nurmber of HRst(s) For Supetthreaded: [0
Set Multiple CPU.. |

OK | Apply | Anributel Mode |

Save I

Load Cancel |

Help |

%vw
/&@®(¢
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Analyze Timing

(v] q Ang (=)(2][*]

Basic | Advanced

¢ Before addlng flllerS We need 1 Use Existing Extraction and Timing Data

to make sure that we meet ~Design Stage _
] . ~ Pre-Place -, Pre-CTS .+, Post-CTS 4@ Post-Route -, Sign-Off
timing, both setup and hold.
. ] i . —Analysis Type
« Timing -> Analyze Timing ¢ setip  Hold
_1 Include SI

« Choose which design stage N
. . . —Reporting Options
we are in, at this p0|nt Post- Number of Paths: |50

Report file(s) Prefix: |MEDIANFILTER_N8_p03‘

RO Ute . Output Directory: |timingRepons
» Select both Setup and Hold,
one after each other. [ il cance =
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Analyze Timing cont’d

« Make sure that we have
no setup nor hold
ViOIationS_ optDesign Final Summary

* WNS stands for Worst 7 T mas T i | regies | imzres |
Negative Slack 1R A - A
. TNS stands for Total L el 88 | | s |
Negative Slack. PR o o
- Ifwedoweneedtorun | ms Gl oo 0000 |
optimize timing, to solve | Mimsi s | s

this issue.

_________ o
reg2out | inZout
_________ e
N/A | N/A
N/A | N/A
N/A | N/A
N/A | N/A
_________ +_________
_________ +_________
reg2out | in2out
_________ +_________
N/A | N/A
N/A | N/A
N/A | N/A
N/A | N/A
_________ O

Lund University / Oskar Andersson / IC project and Verification / Place and Route / 12 Feb 2013

+ ————F — +

+————+ — +

————————— +
clkgate
————————— +
N/A |
N/A |
N/A |
N/A |
————————— +
--------- +
clkgate
————————— +
N/A |
N/A |
N/A |
N/A |
————————— +




Fix Timing Violations

* Timing -> Optimize Timing
« Select your design stage,
Post-Route.

« Select which violation you
which to fix, such as Hold.

« Make sure to fix Max Cap,
Max Tran and Max Fanout
as well.

« Do not run all things at once.

IZ| Op

—Design Stage

BEE

~ Pre-CTS ~ PoOst-CTS % Post-Route

—Optimization Type
W Setup

~ Incremental

| Hold

# Design Rules Violations
W Max Cap
W Max Tran
| Max Fanout

_1 Include Sl |

oK k” Apply | Mode | Default Close

Help
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Fix Timing Violations cont’d

 Make sure that all
violations are fixed. =~~~

* If not re-run optimize

1 - e O e e e O O +
tlmlng, and SeleCt the | Setup mode | all | reg2reg | in2reg | reg2out | inZout | clkgate |
h d f. e R - o o +om +omm +
| WNS (ns):| 5.049 | 5.049 | 15.699 | N/A | N/A | N/A |
met O to IX' | NS (ns):| 0.000 | 0.000 | 0.000 | N/A | N/A | N/A |
| Violating Paths:| 0 | 0 | 0 | N/A | N/A | N/A |

I I All Paths: 83 75 8 N/A N/A N/A
* If running only setup time |_____*! ot S A s e S o S i
B o o o o o o +
make Sure to run ar]alyzel Hold mode | all | reg2reg | in2reg | reg2out | in2Zout | clkgate |
. . . . e pmmmmmm o mm mmmmmm it pmmmm— pmmmmm e +
tlmlng for hOId VIOIatlonS | WNS (ns):| 0.008 0.077 | N/A | N/A | N/A |
| TNS (ns):| 0.000 0.000“] 0.000 | N/A | N/A | N/A |
| Violating Paths:| 0 | 0 | 0 | N/A | N/A | N/A |
afterwards' | All Paths:| 83 | 75 | 8 | N/A | N/A | N/A |
sttt o o Fomm o o tommm——— +
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Fix Timing Violations cont’d

 If no reg2out, in2reg paths
are found, input delay and/

or output delay are optDesign Final Sumary
missing. e . T
| Setup mode | | clkgate |
et (e o +
| WNS (ns):| | N/A |
| TNS (ns):| | N/A |
. . | Violating Paths:| | | N/A |
All Paths: N/A
« See synthesis slides. L e ! ! L
B + + o +
| Hold mode | | | clkgate |
e —————— + + fmm—————— +
| WNS (ns):| | | N/A |
| TNS (ns):| | | N/A |
| Violating Paths:| | | N/A |
| All Paths:| | | N/A |
sttt + + tommm——— +
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x|

(] Add Filler (=)=]
Cell Name(s) |FILLERB4ELD FILLER32ELD FILLERTBELD FILL  Select
Prefix |FILLER

Add Filler cells e —

W Mark Fixed

L

1 Fill Area

Il

a——
—
« Place -> Physical Cells -> Add

F : I I (v] Select Filler Cells )
I er' — Selectable Cells List —— — Cells List :
. FILLERB4ELD A FILLERSELD A
FILLER3ZELD FILLERB4ELD
» Be sure to select the largest fillers | e
. . FILLERSELD FILLER3LD
first to use them when possible FlLEreeo g euenseo
FILLER2LD | ks |
FILLERTLD FILLERT1GELD
Y ha
|« J—— - |« —— -
Close I
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< \  —
’ | Voo
SR i i [Physical View wm wm 4
Instance =
Module W W |[std cen %l [}
Physical Cell |
Add Filler cells e Lim [l B
Guide Block L
Obstruct PE m ||ro -
. Routing Blkg |
Region o Obstruct E.l_l
 Final design should look as in picture |Area Density l ol socagel] ovauet ¢
. . . . lhstance | | nstance Pin
if Metal 1 is setto not visible inthe 5", 1w Cattoyon D1
drawer in the right hand side of SOC [covercen [ @ o |jvewen [w =
ack " Violation -
Encounter 3 AL R O
. 10 Cell - o Special Net o
ArealO Cell [ W ||impiant o T
MNet D. { |{mpiant 1 _
i )
Special Net | f::e?:'de : =
Terminal LI | e —
fllates Ruler | __>
= ot - <.Lﬂizta1u1 l : I
Yield Cell Via 23 l [
: Yield Map M'etal 3 L
Via 34 O
| SDP Connect W M'etam N
Density Map | Via 45 Ew w
Metal 5 N
Via 56 |
Metal 6 |
Via 67 2 o |
Peorner [ 1 R R R e Metal 7 N
T S R B g e
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[v] act R (=)=)x]

— Save RC
W Save Capto ]MEDIANFILTER_NB.cap LI

Expo rt N etl iSt a n d S D F 1 Save Setload to [MEDIANFILTEH_NB.setIoad l_“l

_1 Save Set Resistance to |MEDIANFILTER_N8.setrE LI

_I Save SPF to |MEDIANFILTER_NS.spf [=]
| Save SPEF to |MEDIANFILTER_N8.spef LI
« To simulate your design in ok | appy | cancel | e

Modelsim with correct timing
annotation, you need to export a

v Calculate Delay (= )[B])[*

( Delay Calculation Option

netlist (your design) and SDF Sijldeslicioek

(Synopsys Delay Format’ tlmlng SDF Output File: MEDIANFILTER_N8.sdf [=]

annotation). oK | apply | S | Help |
¢ T|m|ng -> EXtraCt RC V) |E||E||Z|‘
° T|m|ng => De|ay Cal W Include Intermediate .Cell Definition

. . W Include Leaf Cell Definition
* Design -> Save -> Netlist Netlist File: MEDIANFILTER_NS.v [=]
OK | Cancel | Help l
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Save Design and Restore Design

« To save and restore your design use:
¢ Save

— Design -> Save Design As -> SoCE
* Restore

— Design -> Restore Design -> SoCE

Lund University / Oskar Andersson / IC project and Verification / Place and Route / 12 Feb 2013



Re-run entire placement

 When developing a chip, placement might be run many times and
each indiviual step may take a long time a few hours is not
uncommon.

« To avoid having to wait for each step to finish running a script is
easier.

« Enounter saves all commands entered in a file called
encounter.cmd with an added digit for every run, i.e.
encounter.cmd23 if you you are running for the 23" time in the
same directory.

 IMPORTANT! Don'’t re-run this file directly as it contains every
single change performed, including zooming in and out.

» Edit the file and remove unnecessary commands, e.g. zoom, fit.
» Type source filename.cmd to execute an encounter script.
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