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Tools mainly used in this class \TQ]]

Synopsys VCS Simulation

Cadence Encounter placing and routing
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Synopsys Design Compiler
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SIL
e Introduction

We use Synopsys Design Compiler (DC) to
synthesize Verilog RTL models into a gate-
level netlist where all of the gates are from
the standard cell library. So Synopsys DC will
synthesize the Verilog + operator into a
specific arithmetic block at the gate-level.
Based on various constraints it may synthesize
a ripple-carry adder, a carry-look-ahead

adder, or even more advanced parallel-prefix
adders.
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TCL File

compiledc.tcl

| B R R L S A L R L L R L L L N L L R L R OISR L R n SR L R e iy
2# User Defined Parameters

3% You need to changes this parameters to fit you own design

9 FHAFGHRFHHGRFESREGERFESRFESRFESHFEGRRBSRFESRFEGTHRESARBEORREGRRAEGRRESGREDS
S & Give the list of your mrllog files

6#& If you have single fj design, then
7 set my verilog flles @» : . . i
: - - List all your designed verilog files here >

9% If you have single file in your design
18 # set my verilog_files [list Filel.v FileZ_yl

}i Tell the design compiler the top module of the design

13 # Set the top mgg ar vour desigmnfYou should not what is the top module of your design
14 set my_topleu

15
iﬁ » ‘SEEL;*‘SEFESC . Specify the period of your clock input(unit: ps)
7 set 100
18 - Frequency 1/The period of clock
—————
19 # setting the poammgf clock, this is the input Lla= :
28 set CLCCK_IMPU <§eclfy the input of the clock of your de@
21
272
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« TCL File 2
Setup library

set search path ..
set symbol 1ib "vtvt tsmcl80.sdb”
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- TCL File

Constraint setting

set input delay
Sets input delay on pins or input ports relative to a clock
signal.

set max area
Specifies the maximum area for the current design.

set max delay

Specifies a maximum delay target for selected paths in the
current design.

set min delay
Specifies a minimum delay target for selected paths in the
current design.
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« TCL File

Design Compiler settings

check design
check timing
report area
report timing requirements
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esign Compiler \TQ]]
. TCL File

Report files define

redirect [format "%s%s" $my toplevel design.repC] {
report design }
redirect [format

{ report area }

¥s%s" $my toplevel  area.repC]
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« TCL File

Other command

Look at the Design Compiler User Guide on
blackboard for detail.
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« Compile

Compile the files by typing in the terminal:
% dc_shell-t -f <file>.tcl

In the above example, it should be:
% dc_shell-t -f compiledc.tcl

After run this command, there might be some
warning but no error presented in the terminal.
Otherwise you need to check your code or tcl file and
correct them according to the related messages.
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SIL
« Timing Report

* <my toplevel> _min _timing.repC
*x <my toplevel> max timing.repC
* <my toplevel> out min _timing.repC

Make sure the timing report requirements are
MET. You can observe which module in the
design is giving the maximum delay and
optimize accordingly.
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Report : timing
-path full
-delay min
-nworst 3
-greatexr_ path 0.00
-max_paths 20
Design : Counter
.1 Version: J-2014.09-SPS
12 Date : Sun Oct 2 17:39:06 2016

EEEARERREERAARARREE AR AR STt e

Operating Conditions: nom pvt Library: vtvt_tsmcl80
Wire Load Model Mode: top

16 Startpoint: c_reg[0] (rising edge-triggered flip-flop clocked by clk)
9 Endpoint: c_reg[0] (rising edge-triggered flip-flop clocked by clk)
Path Group: clk
Path Type: min

Point Incx Path
clock clk (rise edge) 0.00 0.00
clock network delay (ideal) 0.00 0.00
c_reg[0]/ck (dp_1) 0.00 0.00 x
c_reg[0]/q (dp_1) 326.98 326.98
U20/op (nox2_ 1) 100.13 427.12 £
c_reg([0]/ip (dp_1) 0.00 427.12 £
data arrival time 427.12
33 clock clk (rise edge) 0.00 0.00
34 clock network delay (ideal) 0.00 0.00
35 c_reg[0]/ck (dp_1) 0.00 0.00 x
library hold time 0.00 0.00
data required time 0.00
data required time 0.00
data arrival time -427.12

slack| (MET) 427.12

i
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- Power Report

* <my toplevel> power.repC

Global Operating Voltage

Voltage Units = 1V
Capacitance Units =
Time Units = 1lps

Dynamic Power Units
Leakage Power Units

Cell Internal Power =
Net Switching Power =
Total Dynamic Power =

Cell Leakage Power =

de

= 1.8

Power-specific unit information :

000000££
ImW (dexrived from V,C,T units)
ImW

11.4299
3.4778

14.9077

11.2191

uw
uw

uw

nw

(77%)
(23%)

(100%)
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- Area Report

* <my toplevel> area.repC

1 oY U1 G

}
[

;
oo W

khkhkkhkhkhkhkhkhkhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhd
Report : area

Design : Counter

Version: J-2014.09-SP5

Date : Sun Oct 2 17:39:06 2016
khkhkhkhkhkhkhkhkhkhkhhkhhhhhkdhhhhhhhhkhhhhkhhhhhhhhhd

Library(s) Used:

vtvt_tsmcl80 (File: /project/linuxlab/cadence/vendors/VTVT/vtvt_tsmcl80/Synopsys_Libraries/libs/vtvt_tsmcl80.db)

Number of ports: 7
Number of nets: 27
Number of cells: 25
Number of combinational cells: 20
Number of sequential cells: 5
Number of macros/black boxes: 0
Number of buf/inv: 4
Number of references: 8
Combinational area: 836.746197
Buf/Inv area: 111.099602
Noncombinational area: 872.612991
Macro/Black Box area: 0.000000
Net Interconnect area: undefined (No wire load specified)
Total cell area: 1709.359188
Total area: undefined

1




Outline

Cadence Encounter



Cadence Encounter \TA
 Introduction Si

We use Cadence Encounter for placing and routing standard
cells, but also for power routing and clock tree synthesis. The
Verilog gate-level netlist generated by Synopsys DC has no
physical information: it is just a netlist, so the Cadence
Encounter will first try and do a rough placement of all of the
gates into rows on the chip. Cadence Encounter will then do
some preliminary routing, and iterate between more and more
detailed placement and routing until it reaches the target cycle
time (or gives up). Cadence Encounter will also route all of the
power and ground rails in a grid and connect this grid to the
power and ground pins of each standard cell, and Cadence
Encounter will automatically generate a clock tree to distribute
the clock to all sequential state elements with hopefully low
skew. The automated flow for place-and-route is much more
sophisticated compared to what we did in the previous tutorial.
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« View File

) his is a file generated by Design Compiler. _
§ Version:1.0 3G View Definiti u need to change it according to your desij
- § 2S¢ Not Besove Above Line
cxeate_library set -name wiv:_tamcli) -timing (/proiect/lizw p/cadence /vendors /VIVT/vtvt _tseclBl/Syzopsys Libraries/libs/vivt tseclBl.lib)
{ cxeate_ccastraint mcde -name cozstraist rule -sdc_filesCTouzter sdc) O
cxeate delay correr -name vivt tsclS8D -library set (vivt tsecliBl)
cxeate aralysis view -name comzstraist rule -delay cormer vivt tsmciBl -coastraint mode [cconstraint rule)
set analysis view -setup (ccnstraint rule) -hold [coastraiat rule]




Encounter
« Start Encounter

Terminal = dengxue yan@lir

L A R I I I e
Comyrignt (c)

aunan -
prior

L e

Running

*+*INFO: MMMC transiticon support

encounter

WwalabO09:~/ESE461/DCTutcx

1965

ial

ADENCE

SUREPO

<pr




Encounter

« Import Design

Encounter(R) R’

Netlist:
Edit Yiew Parttion Floorn s

& Verllog

Technology/Physical Libraries:

Create OA Library

Reference Libraries

Import RTL

Abs LtV Names
Layout View Names
~ LEF Files
Floorplan

10 Assignment Flle

Power

Ground Nets
CFF File

Analysis Configuration

MMMC V|

Definition File:

] Save Load

- Auto Assign @& By User

2. Uncollapse or
ollapse the directo!

Etlist Files

Netlist Files:

Netlist Selection:

9\_} MomeAvarehouse/dangxue.y anESE461/DCTuUtora ‘ ]

. Select the netlist file generated
Design Compiler(.syn.v file

< Countersyny

Counter.y

Fiters: |Netilst Flles (".v°) .

Close

Help ‘
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« Floor Plan SIi

..... Specify Floorpl
'—.l'ttlijJ.-v' Flace Qpimize CI0C srtk® Poltied e

—

! “Basic || Advanced
[ soecm roomiae | A ——
Design Dimensions

sJuciured Data Fatr

Q ) Specify By: & Size _ Die/IO/Core Coordinates

Automalic Floomlar »

— - Sipe e Core Size by: & Aspect Ratio: Ratio (H/W): 1
Resize Floomlar e Core Utilization: 0699633
Relative Floorplan » _ Cell Utilization:

_ Dimension:

Row ’
Floorplan Toolbox _ Die Size hy:
GAit Floorplar ’ Core Margins by: e Core to 10 Boundary
onap Floorplas rieN . Core to QDie dary

Core to Lefs

Check Floorplar

Core to Righ

Die Size Calculation Use: _ Max |O Height & Min 10 H
Floorplan Origin at: e Lower Left Corner _ Center

Unit: Micron

Clear Floorol ar

Instance Group »

Geperate Regrouped Netlist

Géenerale Floorplan ’ m Apply Cancel Help
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« Power Route Setting

Connection List

S cddilPIN-* yddModulan >

g

Global Net Connections

Power Ground Connection
Connect
& Pin
- Tie High
~ Tie Low

Instance Basgpk

Pin Name(
. Net Basename

Scope

- Single Instance
& Under Module:

- Under Power Domain

Delete

et

Connection Ust

¥

vid - g ()
< andLPIN-".gndMadulen

Global Net Connections

Power Ground Connection
Connect
Pin
- Tie High
o Tie Low o
Instance Baserame: *

Pin Name( @

_ Net Basename:

-

Scope

Single Instance

& Under Module
- Under Power Domain:

Delete

Heip__
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- Pins Editting

+ Move/Resize/Reshape Shins+R

@ Copy
O Alribute Editor Qe
DB Browser v
Gow
Find/Select Object
¥ Deselect Al

Shift«F
Ctrl+D

Highlight Selected ’
“# Clear Highlight »
Edit Highlight Color

Dim Background F12

Edit Pin Group
Edit Net Group
Edt Pin Guide

Bus Guide »

Yire »

Create Non Default Rule

._ Clons |

Parifion: Counter

» Show Panition Edge Number
1

Fn Group

Slica/Group/Layer. All »

5 |%a[4] | 7y

o Group Bus
_ Reverze Order \
Sont By: & Name _ Locaton ‘

Find Pins:

&l
. Click to finis % ‘

Pin Editor

Fin Allribule

2. Selet sides

Fin Mameiz): ¢[t] <[7] c[2] c|] c) clk rst

il ———-

=8

1 (0f
FRIGR

Location

- Update afinbuts
~ As3ign location
& Spread

Spread Type|
. Fatam

_ Include Rectilinear Ecge
_ Glaoba! Coordinates

= T i 1M1 e

HE

Starl 10 end Direction Clockwise »
Spazing: 7.29
Unit & Micron _ Layer Prch
. Snap To
« Manufaciuning Gnd
: o User Grid
| & Layer Track

Asslgn Fxed Status
¥ Fix Qvarlapping
. =onor Faibon andfar Pin-Leval Constrains
» Balch Mode

dse: SIGNAL »

Cancel

Align

Help

M3 | M4 | M5 | MB | ZRCORTIZS

-

F

——

idth: 0 27
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« Place standard cell
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SIL

» Clock tree synthesis

+Download Clock.ctstch and place it in working
directory.

+Download Clock.tcl and place it in working
directory.

+Open Clock.tcl using gedit and copy the content
line by line to the encounter terminal and
execute it.
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» Verification

@ Options Tools Verify Geometry Terminal = dengxue.yan@linuxlabO09:~/ESE461/DCTutorial
File Edrt flew Jerminal Tabs He P
Basic = Advanced VERIFY

verty
Verification Area

Verify Connectivity T =\
g e Entire area VERI

Venty Process Antenna \/J AITEY

» '[‘_r:" fEnnE Specity ”LE:IM

Verify AC Limit VERIF

Verify Bus Guide VERIFY

o rifes Ca VERTEY ETRY ANt enna
Verify End Cap __ Layer Range: » = vLF‘tr" erbeddalf A .u—r‘r‘a ) ‘ ) ] i
VERIFY GEOMETRY Sub-Ar : | te O Viols. O Wrngs.
Verify Metal Density Check [ el J[‘S{‘j time: 0.00

Verify Cut Density v Minimum Width

<

Minimum Spacing

Verify Power Via v Minimum Area v Same Net Spacing

¥ Short . Geometry Antenna

~ Cell Overlap __ Off Routing Gnid

¥ Insufiicient Metal Overlap y O Manufacturing Grid

v MinHole v Implant Check

~ Minimum Cut ~ MinStep

v Via Enclosure v Merged MGrid Check End Summary

P verification Complete : O Viols. O Wrr
v PinIn Blockage
v Same Cell Violations rrxeerddddEnd: VERIFY OMETRY ## ook au s

Different Cell Violations 2k yerify etr PU: 00.1 MEM: 0.1M)

Overlap of Pad Filler Cells

Overlap of Routing Blockages And Pins

ncel

B
=

-
1)
lv
]
I
)
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Verify DRC “nd: VERIFY CONNECTIVITY ##+++

pl : G @ Wrngs.
Basic | Advanced i .
Verification Area

e Entire area -~ 2 1
~ ancounter ¢ Starting Ve
~ Specify 7 . / : - " > Yo . 1Nng

Starting

lalizing

ensit _ Layer Range ’ » , >

@ Apply _Cancel _ Help

0:00:00.1 ELAPSED TIME: 0.00 MEM.:
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Tools

Net Type

e All

_ Regular Only

~ opecial Only
Nets

e All

vy Metal Densit _ Selected

. Named
Check

v Oper

_ Connectivity Loop
Geometry Loop

__ Divide Power Net

_ Use Vinual Connection

TSV Die Abstract File

Verify Connectivity Report: Counter.conn.rpt

Report Limits
Error: 1000

Warning: 50

Set Multiple CPU

Verify Connectivity

v UnConnected Pin v Unrouted Net

v DanglingWire (Antenna) w Weakly Connected Pin
Geometry Connectivity Keep Previous Results

v Soft PG Connect Raw Violations Mark

B

Cancel Help

=

e o e ok o e e ok

VERIFY
Oct ©

re:
Sun
Design Name: Counter
Database Units: 1

Design Boundary: (C
1000;

Limit
all nets

Error

Check

gin Summary
Found no problems or

lEnd Summary

Ict
©

Sun
ime Elapsed:

vErRartT

- \
[ LW BN

Jerification
(CPU T1me: o:

EREEEE S E

)

9 11:00:41
0:00.0

Complete : 0O

)0, 0.0000) (74.3400,
rning Limit = 50

JNNECT LV

e e e o e e ok

CONNECTIVITY
11: 16

141 20

warnings.

2016

bbb b bk &

I
ols.

LUuuM)

Vi 0 Wrngs.

[ 8 A

65.1
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Timing Analysis

Basic Advanced
Use Existing Extraction and Timing Data
Design Stage

Pre-Place & Pre

Analysis Type

e Setup Hold

Reporting Options
Number of Paths S0
Report file(s) Prefix
Output Directory

Post-Route

Slgn-0rm

@ Apply Cancel

Help

to

ir timingReports
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