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We'll come back to this picture to talk about setting up
the libraries for these tools.
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Tutorial Example

e 4 hit adder iIn VHDL

|1 brary | EEE;

entity exanpl

port (A 1In
B: In
Y. out

end exanpl e;

architecture
begi n
Y<=A+B:

end;

use | EEE. std _
use | EEE. std _

|l ogic_1164. al l;
| ogi c_si gned. al | ;

eis

std_| ogi c_vector(3 downto O);
std_| ogi c_vector(3 downto 0);
std | ogic_vector(3 downto 0));

behavi or of exanple iIs




Step 1:Design Analyzer

At the prompt (assuming the path and

license environment variable Is set), type
desi gn_anal yzer

Read in the VHDL file by using the
FHle—>Read menu

Open the command window by using the
Setup—= Command Window menu

At the command window prompt, type
conpi | e



Design Analyzer

2% Synopsys Design Analyzer D

Setup File Edit Yiew ttributes Analysis Tuals

Analysis

Ascend/ tools

descend —»
hierarchy

=
B
i

i Il::_}

I{

Synthesized

Standard schematic

Cdlls =

Current Dezigni example Schematic Wiew

Left Button: Select - Hiddle Button: Add/Modify Select -  Right Button: Henu




Step 1 (continued)

e Next, save your design asaVerilog netlist
by using the File —=>Save As menu.

 TheVerlog netlist will look like:

nodul e example ( A B, Y );
| nput  [3:0] A

i nput 23: O B; Standard Cells

#Z, n63, n64, n65, nN66;
ON(Al 2]), .AIN(B[2]), .BO(n60), .Y(n59) );
.AO(A[2]), .A1(B[2]), .BO(n59), .Y(n6l) );
.A(n62), .B(n6l), .Y(Y[3]) );
.A(n63), .B(n6O), .Y(Y[2]) ),;




Step 2: Silicon Ensemble

 Run silicon ensemble by typingseul tr a

for all
functions
Console

Command
Line

e left mouse button to click and drag for zoo i




Silicon Ensemble (Import LEF)

Filter

* Import “.lef” files that
tells SE wherethe pins 5 o e

[ Up one directory ]

of each cell arelocated; S tin smeem 1

EsmclS Glm. lef

File—=Import LEF oacit i G

temcl8 Blm antenna. lef

These are prOVI ded by leﬂr;’;:;e::;’artisanf:urrentﬁa:ifscflefftsmclﬁ_&]_m- 1eﬂ.
the cell-library provider, | eeset = Browse..

e.g. Artisan COMPONENLS o exietmg vesign vata - expand s

| Case Jensilive Hames

oK Apply Cancel Variahles Help

Anantha, Charlie, and Harry’s groups can look at
/[vader/cheewe/artisan/current/aci/sc/



Step 2 (continued)
» Import Verilog netlist .0 et 4 smse..
from logic synthes s/' eri To Mook

— Need to import a
modul e declaration of
al the standard-cdllsin

Compiled Verilog Output Library

Verilog as well. | tj“;lq
ptions
— Be sure to specify the Power Nets | vdd)
name of the top module,  cround nets | gna
eg. " exampl e’ Logic 1 Het. | vdd|

Logic 0 Net. | gnd!

Special Hets | vdd! gnd!

OK | Cancel  Variahles| Help |

Compiled Yerlog Reference Libranies



Step 2 (continued)

e Floorplan—Initialize Floorplan menu

Design Statistics Die Size Constraint

Mumber of: Aspect Ratio
Celle 12 Blocke a .
IO Pade 0 IO Pine 1z Height
Corner Pade 0 2 HNete 22 Width

Area {(Suare Microne)
Caelle 2Ba ,133 Fized Size
Blocke 0. oo

0.00o0

IOToCore '~
Distance:
Region for
Vdd and
Gnd rings

Core Area Parameters

Row Uilization{®z)

eft f Right  microns 1d. 0000

Row 3pacing

Block Halo Per Side

No/Bottom  microns 1g.

Calculate

Expected Results

bepect Ratic: 1.00 Width: 37.3259 microme.
Core row utilizaticn = 37.59%.
Chip Rrea = 1395.695 eg. microne .

I to Core Digtance {microme) 3 X: 10.000 Y: 10.000
Iumber of Standard Cell Rowe = 2,
Depigqn 1e core—limited.

OK Apply Cancel

Fip Every Other Row

AspectRatio 1.0

Select
“Flip
Every
Other Row

Abhut Rows

Height: 27.35%9 microne.

Vanables Help



Silicon Ensemble (after Floorplan)

File Edit View Floorplan Place Route Report Venfy Help

- Rows for
’ cellplacement
.
il =% 4

“““ Space for Vdd
=l and Gnd Rings

e @& _ _ _ _
= = X 23.9335 & .8085 X lo.24z25 oY 1z.2745 3el o

:
3
SEYEY

b J
>
4

Init Floorplan Ende with 1 WRENMINGS, 0 PROBLEMS .,

§ _r k _EL PP e e e e e e e e e e e e e e 2 e e B ORI FNIIT <6 5 o0 o, , 5 E , 5,5,5, 5,5 5 5 5
P BB B e e e e A e e e P P P P P P P P P P D D L R 66 L L L L

ret v UFDATECORERCW . BLOCFHALO .GLOBAL 2000 ;

.-. Use left mouse button to click and drag for zoom




Step 2 (continued)

e Place—>Place |Os

Flacement Mode -
4% Random
« WO Constraint Fle

ES

. Fefing Pin Placemen _ )
L g IS R S SEiG

| Ain Layer Assignment
o F Endnn HETALZ

LR P o SEIE R

Space : 4 Evenly - Abutted - - Center Abutted

oK Cancel | Help

aeeiooe fee | Usibe| 5

e Place—> Place Cdlls

| Timing Driven Placement
Power Dnven Flacement
Timing Analysis Sl
| Pin Placement

Generate Congestion Map

Optimize :

| Timing _! Signal Integrity  _{ Scan Chains
Cistiors .| Hepart Bis | L0RARY cooai, cub

oK - Cancel . Options ‘I.I"ariahles: Help



Silicon Ensemble (after placement)

Help

File Edit View Hoorplan Pace Route Report Venfy

Scale: 8oall
Ohject Bl Vs

Regicn

Placed
callswith

» :w;l v Vdd and
Brin v
Al =8 A
| A «
“““ Unused Slots

ﬁ '-'12 & —24.5995 Y =T -11.50385 dY¥ ST PI ace(j
i . .
= l0:10:2%2 * PLACE : PLACE finirher eucceesfullyw .
% _r _[L interface : Elapeed date = 0 I nS

Flace

Place interface : Elapeed time = 0:00:34
W Use left mouse button to click and drag for zoom

Place interface : CPJT time urexd = Q0:00:11




Step 2 (continued)

e Add filler cdlls:

e Place—=Filler Cdlls
—Add

FILL1 1sastandard-cell
with no transistors

Y ou can desdlect all
the options

OK Cancel Variables Help



Step 2 (continued)

e Add power and ground rings:
— Route—=> Plan Power and Click “Add Rings’

Primary Ring

Ring Width " e e

.. Layer
& postlon\::m\mﬁ

vertical METAL?

Block Ring Width
0.0000%

Q.ao0ag0

Secondary Ring

Rhiy
Ry Layer {xme Blng WG awe Ring Hparing ik Mbw Walh
Hovizaniag BETALT NI Coniny
spartion METALL SRRt Contey
OK Apply Cancel Help

— Route—=Connect Rings’



Silicon Ensemble (w/ rings and filler cells)

File Edit View FHoorplan Place Route Report Venfy Help

Scale: 8mnll

Obhject Bl Vs

- Vdd and

e 10 Gnd Rings
B | v
i =g ¢
i Filler Cells

Eﬂ . {'F"_.ix A -zz.8870 Y —-5.1425 X -9.8960 dY -11.508% Sel o

= Elaprad date 0O
\3 ™ _[L Elapeed time 0:00:01
CFUI time ured 0:00:00
————— 10:16:45 Spent 0 0:00:00 CPU in OOMMECT RING

.-. Use left mouse button to click and drag for zoom




Step 2 (continued)
e Routing: Route—\WRoute

Routing Mode
Global Route Only
Global and Final Route
Incremental Final Route

Auto search And Repair

Froniiy Daded Houie B ovininidms

Timing Drven Routing

OK Cancel Options Vanahles Help




Silicon Ensemble (placed & routed)

File Edit View FHoorplan Pace Route Report Venfy Help

Scale: Smnll

Object 81 Vs

Reglicn
Group
{Row v
Call
Ilat » .
R Routing
IIIPin "
[fA: |~ o,
i —& /]
L A h

X —=7.4540 Y -12.9450 dX -14.46320 d¥ -192.4110 Sel o

10:12:36 * WEOUTE : WRBOUTE finicsher eucceesfullxys
WEoute interface : Elapeed date = 0

WEoute interface : Elapesd time = 0:00320

WEoute interface : CPFJ time ured = 0:00:13

Use left mouse button to click and drag for zoom
I




Step 2 (finally...)

o Export to GDSII (stream format) to be
Imported into Virtuoso: File—=Export

GDS-11 File ] 13 POLY].,
axampla .gdeZ Browse... M ap fl I e 16 METAL].,
Tees containing 17 VIA12;
27 VIA23;
: g Ernwrsa, ., numbers 28 METAL 3:
structure Hame G5 LT L for gdsz 29 VIA34’
Library Hame RER 31 METAL4;

40 NAME METAL1Z;
41 NAME METAL?Z;
LInits FECE ST 42 NAME METALB’

43 NAME METALA4;
OK Cancel Variahles Help 62 CELL,

Mets to Remove




Step 3. Cadence Virtuoso
 Run Design Framework by typing i cf b

Menu to run Library Manager and to
import GDSII from Silicon Ensemble

indtrap/homel/cheewe/CDS log.1529

File Tools Options JTechnology File

il .partition] flayout® = it has not been registered,
L oading auCore.cxt

L oading sch¥iew,cxt

L oading selectSv,.cxt

mouse L: M E:



Step 3 (continued)

o Import GDSII file from Silicon Ensemble;

File—=Import-Stream
OK | Cancel | Defaults| Apply Help User 'Defl ned Data

User-Defined Data And Options User- Defined Data Qutions , OK Cancel | Defaults| Apply Help |.

Template Fle Load | Save | Cell Hame Map Table

Run Directory
Input File exanple, pds2 i

; ' Restore Pin Attribute
Top Cell Hame exHanple |
Output # Opus DB . ASCIl Dump - TechFile e Lzien) B ety kgl [F 1 : |
Library Mame tencvd User-Defined Property Separator ’
ASCll Technology File Name | tech.tf] _2 e e Sk e
Scale UU/DBU 0, 0010000%
e ® miern  mikter md Files from the foundry

)

0

Process Nice Value 0-20 e_g_ TSM C

Error Message File PIPO.LOG

Anantha, Charlie, and Harry’s groups can look at
[vader/cheewe/tsmc/Virtuoso



Virtuoso Layout

e Tools—=Library Manager—> Open Layout

] [@ Virtuoso® Layout Editing: tsmev2 example layout
A 234 ¥:-13.9 {F) Select: 0 oK dy Dist: Cind: 7

Tools Design Wihdow Create Edit Verify Connectivity Options Houte Help

nouse L: showClickInfof} H: mousePoplp{} R:1eEIPZoonAbsoluteScalefhiGetD

D [
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Setting Up Tools

NOpSsy's
High-level [S)yeggr?/ Verilog
Description > Analyzer ™ Netlig

What data files do these programs need?

- Cadence
Verilog . Cadence IC
Netlist »| Slicon > Virtuoso > L ayout

Ensemble




Design Analyzer
* Needs

— DesignWare (comes with Design Analyzer)
— Standard-cell “back-end views’

 Thesefilesare usually named
*.db, *.dldb, *.lib



Settting up Design Analyzer

* Needa. synopsys dc. set up inthe
directory you run design analyzer.

search_pat h= search _path + ${synopsys root}/|ibraries/syn+
${synopsys root}/dw si mver]+

[ u/ vader/ cheewe/ arti san/ current/aci/sc/synopsys" +

"/ u/ vader/cheewe/ arti san/ current/aci/sc/vhdl"

arget |1 brary=typical.db

nbol |1 brary=typical.db
synthetic_|ibrary=dw foundati on. sl db

# additions from Desi gnWare Foundati on Qui ck Reference
l1nk_ |1 brary={typi cal.db, dw foundati on. sl db}

synlib wait for design |icense={"Desi gnWare-Foundati on"}

Standard-cell Library DesignWare



Setting up Silicon Ensemble

* Needase. I ni inthedirectory Silicon

Ensemble s launched:

# from/u/vader/cheewe/ arti san/ aci/ sc/ | ef /| READVE

# Sili1con Ensenble floorplan vari abl es -
560 ;

set
set
set

set
set
set
set

Vv
Vv
Vv

Vv
Vv
Vv
Vv

D
D
D

an.rgrio
an.rgrio

an.rgrio

. MLof f set
. M2of f set
. MBof f set

660 ;
560 ;

required for TSMC . 18

groute. Allow. O f&Gid. Pl nAccess fal se ;
froute. Allow. O fGi1d. PinAccess fal se ;
true ;
fal se ;

froute. Avoid. O fGid. Bl ockage
froute.Build. O fGid. SPi ns

# so that pins are |abeled with [] which is conpatible wth
# spice and veril og

SET VAR | NPUT. VERI LOG BUS. DELIM "] "




Setting up Design Framework

 Needto create alibrary that has the “front-

end’ layout views of all the standard-cells,
and thedi spl ay. drf file

— Import the GDSI| layout views from the cell
provider into anew library, like previously
described.

— Set up the display resource, like you would
with any technology.



Cadence Display Resource

o LSW: File—>Display Resource Editor

File—=1 ¢

Display Resowrce Dditor

1=

H=lp

e Lsw
lemcw-1
B Inst W Pin
av| nv| as| ns:
[rer el -
| PHELL  [dg|
| HHELL  [dg|
| [y e |
|_[HVFH g |
LET e |
UL dg
BT
| [NDIFF _ [dg|
I'." oDg e |
POLY1  [de
| prOLYZ2  |de|
Lo/poLYs  fuy|
[lpoLYd  Jdg|
| Hey g |
| W3V e |
[ Ipav e |

Fecket, redbidder_L. 1= reference by layerisr - iref draning?

FLuosc U=vice display Hew,, .
Tech Lib Mame tamewd
Leyers =ill style Fill Color Outline Color Skippl= Lire Stule
Al D Al A A
= Ll —_—
= — . ________
B ref drawing j‘ 2 . =l =
! FWELL drawing b o R
~ NWELL drawing W H N H R | IE==
=[] HYHW drewing < = = FOSET
[ i i R
- || HYPW drawing = pm—
_ []PSUB drawing =]
NIFF drawsing B ] I = —_—
® F FDIE drawing - - b
- [ | NDIFF drawing N
FH0DZ drawing ==:| BN
. [ FOLY! drawing - Iml M=l N ;
Apply EClssEn Edit. .. Ed1tsns Edit, ..
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Where to find more information?

e Synopsys SOLD (Anantha Group)

acr or ead
[ usr/ synopsys/ current/doc/onl i ne/synth/

dctut/toc. pdf
o Cadence Openbook: (MTL Users)

openbook -f
[ and/ nt | cad/ cadence/ DES4. 3/ doc/ ASI Cpnr /

silref/silref TOC. obk



