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Design Compiler

¢ Synthesis of behavioral to structural
¢ Three ways to go:
1. Type commands to the design compiler shell
o Start with syn-dc and start typing
2. Write a script
e Use syn-script.tcl as a starting point
3. Use the Design Vision GUI
e Friendly menus and graphics...

Design Compiler — Basic Flow

1. Define environment
= target libraries — your cell library
= synthetic libraries — DesignWare libraries
= link-libraries — libraries to link against
2. Read in your structural Verilog
= Usually split into analyze and elaborate
3. Set constraints
= timing — define clock, loads, etc.

Design Compiler — Basic Flow

4. Compile the design
.« compile or compile ultra
+  Does the actual synthesis
5. Write out the results
+ Make sure to change names

- Write out structural verilog, report, ddc, sdc
files

beh2str — the simplest script!

# beh2str script

set target_library [list [getenv "LIBFILE"]]

set link_library [concat [concat "*" $target_library] $synthetic_library]
read_file -f verilog [getenv "INFILE"]

#/* This command will fix the problem of having */

#/* assign statements left in your structural file. */
set_fix_multiple_port_nets -all -buffer_constants

compile -ungroup_all

check_design

#/* always do change_names before write... */

redirect change_names { change_names -rules verilog -hierarchy -
verbose }

write -f verilog -output [getenv "OUTFILE"]
quit
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.synopsys_dc.setup

set Synopsysinstall [getenv "SYNOPSYS"]

set search_path [list . \

[format "%s%s" $Synopsysinstall /libraries/syn] \

[format "%s%s" $Synopsysinstall /dw/sim_ver] \

1

define_design_lib WORK -path ./WORK

set synthetic_library [list dw_foundation.sldb]

set synlib_wait_for_design_license [list "DesignWare-Foundation"]
set link_library [concat [concat "*" $target_library] $synthetic_library]
set symbol_library [list generic.sdb]

What beh2str leaves out...

¢ Timing!
= No clock defined so no target speed
= No input drive defined so assume infinite drive
= No output load define so assume something

syn-script.tcl

+ /uusoc/facility/cad_common/local/class/6710/F11/synopsys

#/* search path should include directories with memory .db files */
#/* as well as the standard cells */

set search_path [list . \

[format "%s%s" Synopsyslnstall /libraries/syn] \

[format "%s%s" Synopsysinstall /dw/sim_ver] \
lyour-library-path-goes-here!!]

#/* target library list should include all target .db files */

set target_library [list !!your-library-name!l.db]

#/* synthetic_library is set in .synopsys_dc.setup to be */

#/* the dw_foundation library. */

set link_library [concat [concat "*" $target_library] $synthetic_library]

syn-script.tcl

#/* below are parameters that you will want to set for each design */
#/* list of all HDL files in the design */
set myFiles [list !!all-your-structural-Verilog-files!! ]

set fileFormat verilog ;# verilog or VHDL

set basename !lbasenamel! ;# Name of top-level module

set myClk !'clk!! ;# The name of your clock

set virtual 0 ;# 1 if virtual clock, 0 if real clock
#/* compiler switches... */

set useUltra 1 ;# 1 for compile_ultra, 0 for compile

#mapEffort, useUngroup are for
#non-ultra compile...

set mapEffort1 medium ;# First pass - low, medium, or high

set mapEffort2 medium ;# second pass - low, medium, or
high

set useUngroup 1 ;# 0 if no flatten, 1 if flatten

syn-script.tcl

#/* Timing and loading information */

set myPeriod_ns !110!! ;# desired clock period (sets speed goal)
set myInDelay_ns !10.25!! ;# delay from clock to inputs valid

set myOutDelay_ns !10.25!! ;# delay from clock to output valid

set mylnputBuf IlINVX4!! ;# name of cell driving the inputs

set myLoadLibrary !!Lib!! ;# name of library the cell comes from
set myLoadPin !'Al! ;# pin that outputs drive

#/* Control the writing of result files */
set runname struct ;# Name appended to output files

syn-script.tcl

#/* the following control which output files you want. They */
#/* should be set to 1 if you want the file, 0 if not */
setwrite_v 1 ;# compiled structural Verilog file

set write_ddc 0 ;# compiled file in ddc format

set write_sdf 0 ;# sdf file for back-annotated timing sim

set write_sdc 1 ;# sdc constraint file for place and route
set write_rep 1 ;# report file from compilation

set write_pow 0 ;# report file for power estimate
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syn-script.tcl

# analyze and elaborate the files

analyze -format $fileFormat -lib WORK $myfiles

elaborate $basename -lib WORK -update

current_design $basename

# The link command makes sure that all the required design
# parts are linked together.

# The uniquify command makes unique copies of replicated modules.

link
uniquify
# now you can create clocks for the design
if { $virtual == 0 } {
create_clock -period $myPeriod_ns $myClk
}else {
create_clock -period $myPeriod_ns -name $myClk

}

syn-script.tcl

# Set the driving cell for all inputs except the clock
# The clock has infinite drive by default. This is usually
# what you want for synthesis because you will use other
# tools (like SOC Encounter) to build the clock tree (or define it by hand).
set_driving_cell -library $myLoadLibrary -lib_cell $myInputBuf \
[remove_from_collection [all_inputs] $myCIk]
# set the input and output delay relative to myclk
set_input_delay $mylnDelay_ns -clock $myClk \
[remove_from_collection [all_inputs] $myCIk]
set_output_delay $myOutDelay_ns -clock $myClk [all_outputs]
# set the load of the circuit outputs in terms of the load
# of the next cell that they will drive, also try to fix hold time issues
set_load [load_of [format “%s%s%s%s%s” $myLoadLibrary \
"/" $myInputBuf "/* $myLoadPin]] [all_outputs]
set_fix_hold $myClk

syn-script.tcl

# now compile the design with given mapping effort
# and do a second compile with incremental mapping
# or use the compile_ultra meta-command
if { SuseUltra == 1 }{
compile_ultra
}else {
if { SuseUngroup == 1} {
compile -ungoup_all -map_effort $mapEffort1
compile -incremental_mapping -map_effort $mapEffort2
Yelse{
compile -map_effort $mapEffort1
compile -incremental_mapping -map_effort $mapEffort2

}

syn-script.tcl

# Check things for errors
check_design
report_constraint -all_violators
set filebase [format "%s%s%s" $basename "_" $runname]
# structural (synthesized) file as verilog
if { $write_v ==1}{
set filename [format "%s%s" $filebase ".v"]
redirect change_names { change_names -rules verilog \
-hierarchy -verbose }
write -format verilog -hierarchy -output $filename
}

# write the rest of the desired files... then quit

Using Scripts

¢ Modify syn-script.tcl or write your own
¢ syn-dc —f scriptname.tcl
¢ Make sure to check output!!!!

Using Design Vision

¢ You can do all of these commands from the
design vision gui if you like
¢ syn-dv
¢ Follow the same steps as the script
= Set libraries in your own .synopsys_dc.setup
= analyze/elaborate
= define clock and set constraints
= compile
= write out results
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Setup

Application Setup =loix|
Searchpath: ||
Physical library: [

Link library: *

[ example. b dw_foundation sldb

Targetlibrary:*  [example.co

Symbol library: *  [generic.sdb

Synthetic liorary: [ohw_foundation sich

ecuiredt

Bt | o¢ cocel | sy |

File ->Setup

analyze/elaborate

Analyze Designs

File names in analysis order:

=lalx|

File -> Analyze

Elaborate De: =(0] x|
Lbrary:  [WORK =l
i
" pesign: [ mips(verioa) )= |
Format: [ Auto arameters: [ [[value ]

Work library: [ WORK
I~ Create new fibrary i it does not exist

ST

I Gate clock [command set_clock_gating_style must have been executed]
I™ Reanalyze out-of-date libraries

File ->Elaborate

o |

Z

Look at results...

I RA_reg | Flip=€lop | 8 | % [ % [N [® [n [® |8 |
I RAM_reg | Flip-flop | 8 | ¢ | W | ® | R | ® | ¥ |8 |
I RA_reg | Flip=€lop | 8 | % [ % [® [ % [n [ % |n |
I RAM_reg | Flip=flop | 8 | ¢ | W | ® | R | ® | ¥ |8 |
I RA_reg | Flip=€lop | 8 | % [ % I® [n 15 I |n |

statistics for MUX_oPs

| block name/Lline | Inputs | outputs | # sel inputs | us |

| regfile WIDTHE REGBITS3/304 | & | & | 3 E
| regfile WIDTMS REGEITS3/305 | & | & | 3 I %

Presto compilation completed successfully.

Infomation: Building the design 'alu’ instantiated from design 'datapath WIDTHE_REGEITS3' with
the parameters "S". (MDL-133)

Statistics for case statements in alwaps block at line 279 in file
! /home/ ¢ 1b/IC_CRD/ spn-£06/mips/mips. v’

| Line | full/ parallel

| 280 | auto/aute

Presto compilation completed successfully

Information: Building the design 'zerodetect' instantiated from design 'datapath WIDTHE_REGEITSS' with
the parameters "8". (MpL-193

Presto compilation completed successfully.

design_vision-xg-t>

Specify Clock

=10l

Clock name: [clk

Define clock

Port name: |
I™ Bemove clock
Clock creation
Period: [10
Edge [ value | et ectoe pair |

Fising 5|5 .
emave edge pair

Faling E—ml
Invert yave form

000 00

I~ Don't touch network I™ Fix hold

ok | cos | sy

attributes -> specify clock

Also look at other attributes...

Compile

=10l x|
[~ Scan insertion mode optimization

[V Uniquify design

[V &uto ungroup hierarchies

oK | Cancel Apply

Design -> Compile Ultra

Timing Reports

ort.1 - Timing
X|=| 8l
|
Des/Clust/Port  Wire Load Hodel Libramy i
nips s example o —
controller sk example o —
Point ner Path B b o |
cont/state_reg[2]/¢ (DFF_0B) 0.00 0.00 ¢ et [ wswgrene [
cont/state_reg[2]/0 (DFF_QB) 1.28 1.28 £ e — o —
Cont/uTI/T (HORZ) 0.51 1.80 ¢ e -
cont/urE/? (NAND2) 0.37 2.16 ¢ -
Cont/USE/2 (NORZ) 108 324 ¢ S T
cont/USe/e (ORZ) 081 4005 £ et
cont/Ul2/2 (THUX1) 050 4056 ¢ fos 1
cont/UIE/T (ORZ) .45 sio1 ¢ P |
cont/Ul1/e (INUX1) 033 S8 ot
cont/U34/E (NORZ) 0.42 575 ¢ [
cont/Us/z (INUX1) 0.48 6.24 ¢ et
cont/U2E/e (NORZ) 0.45 6.68 £ I i, eyttt e
cont/Us/¥ (INVX1) 0.24 6.93 r e
cont/nenread (ontroller) 0.00 633 c T
memread (out) 0.00 £.93 r —
data arrival time 6.93 Flaps peprtoa [T

(Path is wnconstrained)

Timing -> Report Timing Path

ot |t
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Write Results

data arrival time 6.93

(Path is wnconstrained)
design_vision-xg-t>

Log |History

design_vision-xg-t> 'bhange_x\ames “rules verilog -hierarchy > change_names

iy
Plsaveoesmas ST

change_names P 51| @ ok [

@ [ ow_inv_sart_inst_structdde ] counter v Do

C1wosk 23 ow_inv_sartinst_struct v conter_strctdde [ Jmipss,
[SETE 1 Mesh_Etement_struct.y [ counter_struct v Oamips_
(Cawsvr_173420 (g ofu_digitaco 3 decrementer v Dimips_
lowsvi_18183:0 [ behavioraly 23 decrementer_strct dge ] moore
(i s 3 controter v 3 decrementer_structy [ moore
| Cmips 3 controer_struct ddc 3 rink_machine v moorc
I3 owinv_sart_insty L7 controter_structv 3 exampte o O moore
| ji|
. i ae: [rytis save
> S
File -> Save As... . e sma s o
Fomat: [0 =] synopsys:

19 Save l designs in irarchy.

4

Or, use syn-dv after script...

¢ syn-dc —f mips.tcl
¢ results in .v, .ddc, .sdc, .rep files

¢ Read the .ddc file into syn-dv and use it to
explore timing...

syn-dv with mips_struct.v

Endpoint slack...

File -> Read

&Delay type: | max El Slack Name
- | ] -1.78141 dp_pcreg_g_reg_1_/D
& Number of bins: [5 3. -1.78141 dp_pcreg_g_reg_3_/D

C vserangeperbin: [ -1.78141 dp_pereg_g_reg_S_{D
(e . 178141 dp_pcrey_o_reg_7_iD

[ siack = [ i -1.781  dp_pereg_g_reg_0_/D
I~ Lower bound strict I Usper bound strct || 5 -1.781  dp_pcreg_q_reg_2_{D
21PN 1781 dp_pcrey_o_reg_4_iD

H -1.781  dp_pereg_q_reg B_/D

path siack: A=

N | — |
R o m— ]
PO s —

R ‘

Path Slack

P [
£ [ |

R e i ps

Timing -> Path Slack

vomtte  [ommorrn ) |

Jr———
’ R — ‘

wart

Histogram ttle; [Encpoint siack

Keais it [Sick

Y-axis title: [Number of Paths.
Z st

Timing -> Endpoint Slack

Encounter Digital Implementation System

¢ Need structural Verilog, .sdc, library.lib,
library.lef

+ make a new dir for edi...

¢ <design>.confis also very helpful
= use UofU_soc.conf as starting point.
= And Default.view

¢ Usual warnings about scripting...
UofU_edi.tcl is the generic script
» .../local/class/6710/F11/cadence/EDI
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cad-edi Flow

1. Import Design

= v, .sdc, .lib, .lef — can put this in a file.conf and
Default.view

2. Power plan

= 1ings, stripes, row-routing (sroute)
3. Placement

= place cells in the rows

4. Timing optimization — preCTS

cad-edi Flow

5. Synthesize clock tree

= use your buf or inv footprint cells
6. timing optimization — postCTS
7. global routing

= NanoRoute
8. timing optimization — postRoute
9. Add filler cells
10. Write out results

s .def, soc.v, .spef, .sdc, .lef

Design Import

X Netist Files <Glab3-12> DOOE
NetistFile: counter_structy @D <= | tetist Selection:
Hetlist Files: [E8 /home/elb/IC_CAD/soc-111 ' "
ST ety T Uor_Eranpe

struct s

[ Defaultview

Filters: |Netist Files (.v")
Il

Using a conf file

¢ Put the load information into a .conf file
¢ Load it up without having to re-type
¢ Also need a Default.view file

UofU_edi.conf

#
global rda_Input
#

# Here are the parts you need to update for your design

#

# Your input is structural verilog. Set the top module name
# and also give the .sdc file you used in synthesis for the

# clock timing constraints.

set rda_Input(ui_netlist) {!!filename!!.v}

set rda_Input(ui_topcell) {!!TopCellName!!}

set rda_Input(ui_timingcon_file) {!!filename!!.sdc}

UofU_edi.conf

#

# Leave min and max empty if you have only one timing library
# (space-separated if you have more than one)
set rda_Input(ui_timelib) {!!filename!!.lib}
set rda_Input(ui_timelib,min)  {}

set rda_Input(ui_timelib,max) {}

#

#

# Set the name of your lef file or files

# (space-separated if you have more than one).
set rda_Input(ui_leffile) {!!filename!!.lef}
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X Design Import <@lab3-12>

“=* Design
Import

Default.view

© Verilog

Files: counter_structy

# Version:1.0 MMMC View Definition File
# Do Not Remove Above Line -

create_rc_corner -name typical -preRoute_res {1.0} -preRoute_cap {1.0} -
preRoute_clkres {0.0} -preRoute_clkcap {0.0} -postRoute_res {1.0} -
postRoute cap {1.0} -postRoute_xcap {1.0} -postRoute clkres {0.0} - Technology/Physical Libraries:
postRoute clkcap {0.0} LEF Files: UofU_Example/UofU_Example.lef

Of Reference Libraries.

O Abstract View Names.

Top Cell: w Auto Assign ® By User: counter

create_library_set -name 6710_typical -timing {!!your-lib-name.lib!!}

create_constraint_mode -name typical -sdc_files {!!your-cell-name.sdc!!} CATTLIIMC AT
. . . . Floorplan

create_delay corner -name typical -library_set {6710 _typical} -rc_corner {typical} "'IO U B
create_analysis_view -name typical -constraint_mode {typical} -delay corner ‘atysis Configuration

{typical} MMMC View Definition File: Defaultview B
set_analysis_view -setup {typical} -hold {typical} Creale Analysis Configuration

_ Save.. _Load.. _Cancel | _ Help ‘
X Specify Floorplan <@lab3-12> ONXE X Specify Floorplan <@lab3-12> v & x

(et | IERIEERR sl [“Fvanced
Floorplan Floorplan

Standard Cell Rows

Specify By: @ Size _ Die/lO/Core Coordinates

Double-back Rows: | E=J» ) Bottom Row Orient: | B>

Row Spacing: 18 um  ForEvery _2» ) Row
& Core Size by: @ Aspect Ratio: Ratio (H/W): 0.7154213( St » ) Row Height: 27.0 D
ite: |_core ow Heigl
& Core Utilization: ~ 0.699523 - y

_ Allow Overlapping Same Site Rows
o Cell Utilization

B 10 Specifications
o Dimension
Bottom 10 Pad Orientation:_[] Ro»
— Use IO Rows for IO Placement
_ Die Size by

Specify -> Floorplan . . Specify -> Floorplan

Core Margins by: @ Core to 10 Boundary
o Core to Die Boundary

Core to Left 30 Core to Top 30
Core to Right: 30  Core to Bottom: 30/
Die Size Calculation Use: _ Max IO Height @ Min IO Height
Floorplan Origin at © Lower Left Comer _ Center
Unit: Micron

[ ok ] _Apply _Cancel __Help [ ok ] _Apply _Cancel _ __Help

Basic  Advanced  Via Generalion P— R.
Floorplan INg
Ring Type d St D
Fil Edt View Parion Floorplan Power Place Opfimize Clock Rowa Timing Very Opfions PUS Tools Flows Help c3dence & Around core boundary < Along 0 boundiary IS Rass s ves
5 e s o e
(== 10%ER QR ARQO & & 0BENK%IB0 S  Black fing($) around Erpr—
(R)4 ¢ & BReBRD LA h Lk .
Layer Control £ Hareorssl
= —
« User defined coordinates: =
Specify -> e :
Floorplan T oo n g SR
Layer: _mefall H » ) mefall H» /_ metal2 Y » ) melai2 V. » ~EXD
% RN
% —
ot o [Caririn sharm]  Speciy
Option Set Suit i Ongn
Use opton set. ieeEasic T
Power -> Power Planning Somosne LB
i o seiec single abjct. ShitClick f deiselact mutipe objects o] [Seitumo. 556630, 126.580) _[im Memary [ o« JETET) £ply Detaults Gancel Help




€ MWW

Cich o solet sngie obect SineClck n seiect muliie azects o) [G83600, 110380) [ vemoy

Elo Ed1 View Patton Fuorian Poss Elae Optmzs ook Fou Tming Yoty Opons PS Took Fivs tep  cidence
> Q QOSSP IBROERSNYIED O S Sroute

&
HREBBD LA n=d

- to
connect
things
up

Route -> Sroute

X Place <GIab3-12> =

© Run Full Placement  Run Incremental Placement _ Run Placement In Floorplan Mode

‘Optimization Options
¥ Include Pre-Flace Optimization
__ Include In-Place Optimization

Number of Local CPU(s): 1 et Muliple CPU.

- e

~ Place cells

Defauts Gancel Help

Place -> Place cells...

X Encounter ) TGOS Sytem 10.11 - flan e dok - counter <Qlab3 125

Eie Edt View Farton Flaoslan Poysr Flacs Op

Clock Raute Timng verky

Optens P

Tools Fiovs Help cadence

DEls c|0MERIR A ] B ]
() S 80 B L Rl w =& iy

OBEBRHMIFL €%

oving 8y
vt File

o1 Bockage [
resnce i [ Ml
o Layout

X
Design Stage
® Pre-CTS
Optimization T
 Setup
« Incremental

© Design Rules Violations

pre-CTS timing optimization

Timing -> Optimization

Optimization <@lab3-12> 9 @ &

« Post-CTS — Post-Route

ype

optlesign Final Sunnary

~ Max Cap 1 Setup mode | all | reg2reg | in2reg | regout | in20
~ Max Tran I KNS (ns):l -2,063 | -2,063 | 3,986 | 3.811 | N/
I TNS (ns):l -16.867 | -16,867 | 0,000 | 0,000 | N/
. Max Fanout I Violating Paths:l 12 | oo 10 1 N
I 1 Paths:| 149 123 1 43 118 N

_Apply |\ Mode | Default | Close | Help

Clock Tree Synthesis

clock -> create clock tree spec

Basic || Advanced
Delete

X

o Floopan Fower Place Opfinze Cock Gate Tiing

Display Clock Tree

oty Opons o Fovs dep cadence

Cick o seec inge biec ShinClck f deselect ulie biects (o]

QQam|e o g P RERLEN ® 9
1R L w = H A (E

X Display Clock Tee
Gock Selection
& Al Clock(s)
© Selected Clock.

Route Selection
< Pre-Route

© Clock Route Only
_ PostCTS

_ PostRoute
Display Selection

_ Display Clock Tree

© Display Clock Phase Delay
_ Display MinMax Paths

[soton? fosasso, 7o~ | GO (AL (gancel Help

X Generate Clock Spec <@lab3-12> SRR
Specify Buffer/inverter
Cells List Selected Cells
TR add )| [FVT
X Synthesize Clock Tee <@lab3-12>

Design Stage

Optimization Type

~ Setup
< Incremental

[0

Design Rules Violations
~ Max Cap
¥ Max Tran

— Max Fanout

& Pre-CTS « Post-CTS — Post-Route

Clock Specification Files: Clock cistch {Geri Spec
Resuts Dractorys clockepor
ouputSpecicaon il Cock i Bl
(oK I Clearspec ) (_Clo
@ETID (aoply ) (baous ) (LosaSpec ) (Clsarspes ) (_ Cancsl ) (e
clock ->Synthesize clock tree
A Optimization <@lab3-12> ¥ X

optDesign Final Sunnary

| Setup node I all

| reg2rez | inZreg | reg2out

NS (ns):l 2,238

-2,238

TNS (ns):l -19,113 | -19,113 |

|

|

| Violating Paths:l 13
| ALL Paths:l 149

13
123

5.216 | 2,260
0,000 | 0,000
o 1 0
a3 1 18

@3 oy o Mode | Default ) ( Close ) _ Help
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X NanoRoute <@lab3-12>

oo e ~~ NanoRoute

¥ Global Route
 Detail Route ~ Start Heration 0 End teration default

Fost Route Optimization _ Optimize Via _ Optinize Wire
Concurrent Routing Features

¥ Fix Antenna __ Insert Diodes

Congestion ~ Tining

v [Ty biiver] et s ’ SMART
i siiven

PostFoute 1 Vi File
L Lo Driven

__ Post Route Litho Repair
Routing Control

_ Selected Nets Only  Bottom Layer default Top Layer default
| ECO Route

_ rea Route Area Selestireaiand oute

Job Gontrol
¥ Auto stop
Number of Local CPUE: T
Nuber of CUP(9) pr Remots Machine: T
Nariber of Rertoe Mechine(s) 0 Route -> NanoRoute -> Route
ot Milipls CPU

fpply ) (Atiibute ) _Mode ) _Save ) (_Load , (_Cancel ) (_Help

Routed circuit

X Encouner)FIL 15051 System 10.11.. home/elsIc CADfS0e (1 - counter <B1b3.125 5

Ele Eoit View Partion Flooplan Power Blace Qe Cock Houe Imng Yery Optons V5 Tooks Flows Hep  cadence

5 s « |0YEBIR AR ROIEDIA6ERSYIED S
LAY TR Y

e

o ez 0

|
[Clek o selctsngle st Saclocn doseect oo | alfsehumd [eanine e fos

Routed circuit

postRoute optimization

Timing -> Optimization
A Optimization <@lab3-12> Y & &
Design Stage
© Pre-CTS O Post-CTS < Post-Route

Optimization Type

~ Setup Hold optDesign Final Summary
< Incremental

& Design Rules Violations |

Setup node | all | res2rez | inZreg | resZout
I Max Cap | WNS (ns):l -3.080 | -3.080 | 5.251 | 1.827
| TNS (ns)il —32,195 | -32.195 | 0.000 | 0.000
= MWD | Violating Paths:l 2 6 0 1
_ Max Fanout | ALl Paths:l 149 | 193 | 43 | 18

Include S (ElOption

[ ok NI Mode. Default Close Help

Add Filler

=1o/x|
Cell Name(s) [FILL FILLZ Select

Prefix [FILLER

PowerDomain |  Select
I NoDRC

I~ Mark Fixed

I~ Fill Boundary

-1 Fill Area  Draw
—
[ [

oK | gancell Help | |

Place -> Filler -> Add...

Write Results...

=101

I~ Include Intermediate Cell Definition Design -> Save -> Netlist
I~ Include Leaf Cell Definition

Netlist File:|mips_sodv DI

OK | £am:el| Help I

Dsavener (O[]
Save Options
I~ Save Floorplan
I~ Save Standard Cell
-1 Save Unplaced Cell
I” Save Netlist
-1 Save Scan
I Save Route
I Save Trial Route

Output DEF Version:

File Narme: [mips.def

Design -> Save -> DEF

ok | apy | cuce | mew |
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Encounter Scripting

¢ Usual warnings — know what’s going on!
¢ Use top.tcl as a starting point
= And the other .tcl files it calls...
¢ EDI has a floorplanning stage that you may
want to do by hand

= write another script to read in the floorplan and
go from there...

+ Use encounter.cmd to see the text versions of
what you did in the GUI...

top.tcl

# set the basename for the config and floorplan files. This
# will also be used for the .lib, .lef, .v, and .spef files...
set basename “mips"

# set the name of the filler cells - you don't need a list
# if you only have one

set fillerCells FILL

#set fillerCells [list FILL FILL2]

top.tcl

# These set the percent utilization target (how dense should
# the cells be placed), and the gap for routing between rows.
# These are good starting values for small macros. Larger or
# more complex macros will likely need a lowered usepct or
# larger rowgap or both.

set usepct 0.65 ;# percent utilization in placing cells

set rowgap 30 ;# gap between pairs of std cell rows

# "aspect” sets the shape of the floorplan: less than 1.0
# is landscape, greater than 1.0 is portrait, 1.0 is square
set aspect 0.60 ;# aspect ratio of overall cell

top.tcl

# You may not have to change things below this line - but check!
#

# You may want to do floorplanning by hand in which case you
# have some modification to do!

# Set some of the power and stripe parameters - you can change
# these if you like - in particular check the stripe space (sspace)
# and stripe offset (soffset)!

set pwidth 9.9 ;# power rail width

set pspace 1.8 ;# power rail space

set swidth 4.8 ;# power stripe width

set sspace 123 ;# power stripe spacing

set soffset 120 ;# power stripe offset to first stripe

set coregap 30.0 ;# gap between the core and the power rails

top.tcl

#
# Set the flag for SOC to automatically figure out buf, inv, etc.
set dbgGPSAutoCellFunction 1

# Import design and floorplan

# If the config file is not named $basename.conf, edit this line.
loadConfig $basename.conf 0

commitConfig

top.tcl

# source the files that operate on the circuit

source fplan.tcl ;# create the floorplan (might be done by hand...)
source pplan.tcl ;# create the power rings and stripes

source place.tcl ;# Place the cells and optimize (pre-CTS)

source cts.tcl ;# Create the clock tree, and optimize (post-CTS)
source route.tcl ;# Route the design using nanoRoute

source verify.tcl ;# Verify the design and produce output files
exit
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fplan.tcl

puts "-------------Floorplanning---------------
#
# Make a floorplan - this works fine for projects that are all
# standard cells and include no blocks that need hand placement...
setDrawView fplan
setFPlanRowSpacingAndType $rowgap 2
floorPlan -site core -r $aspect $usepct \
$coregap $coregap $coregap $coregap
fit

#

# Save design so far

saveDesign ${BASENAME}_fplan.enc
saveFPlan ${BASENAME}.fp

puts "--------------Floorplanning done----------

-Making power rings---

# Make power and ground rings - $pwidth microns wide
# with $pspace spacing between them and centered in the channel
addRing -spacing_bottom $pspace \

-width_left $pwidth \

-width_bottom $pwidth \

-width_top $pwidth \

-spacing_top $pspace \

-layer_bottom metal1 \

-center 1\

-stacked_via_top_layer metal3 \

pplan.tcl

puts "------—-----Power Planning---------------- "
puts "-------Making power rings------------------ L]
#

# Make power and ground rings - $pwidth microns wide
# with $pspace spacing between them and centered in the channel
addRing -spacing_bottom $pspace \

-width_left $pwidth \

-width_bottom $pwidth \

#
# Use the special-router to route the vdd! and gnd! nets
sroute -allowJogging 1

# Save the design so far
saveDesign ${BASENAME}_pplan.enc
puts "-----------—-Power Planning done---------

top.tcl

Read the script...
place
pre-CTS optimization
clock tree synthesis
post-CTS optimization
routing
post-ROUTE optimization
add filler
write out results

Report Files

¢ <topname>_ Conn_regular.rpt
¢ <topname> Conn_special.rpt
¢ <topname>_Geom.rpt

* Want 0 violations in all

= [fyou have 1 or 2 in the geometry you might be
able to fix them easily in Virtuoso...

X Virtuoso(R) DEF In <@lab3-12> EINCONE'S Read bac I< tO

OEFn Fle e Jhamoelb/To G/ sou i1 /comter def :

Togatiray ane [come B 1cfb

e Techoogy Lisarss

Crete  mosuls herachy o nerachcalnenes . svars Uiy

Newlibray L File -> Import -> DEF
Technology From Liorr

TagsColNans comter

TagetViewNane Tapout

comorertviewtst |

ety Ut o mate

Overte Desin L crese custmvies only

Log File Name ]

O Use Template Fle @ Use GUI Fiskds

Template File Narm - ]
Save Templats File Name
Conment Char

Pin Purpase

Do not create any routing data ]

Layer Map File Name

\
[T Cancel _Defaults ) _app)|
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X

Define Search Load

Searchfor (st

Change abstract to layout cellviews

Edit -> Search

o
B coremcorview 3 agacr[Lost

view name

Replacs (view name

B - B oo

B e

Search Results

Add Select ) SelectAll )\ Replace Replace All_

2oom To Figure. | Curent Figure 1

Figure Count 284

ET0D  Cancel ) _Previous | Next ) (_Help

DRC, Extract

Schematic view

D Vetionrs st g mip —ialx
o S0 |

Toats Design Vindow Edl /it hck Shaet Options Mgrate NCSU

QL lrowse 1+ shovetickanto) ¥ shoePp0 B sotiattomO

Summary

¢ Behavioral -> Structural -> Layout
¢ Can be automated by scripting, but make
sure you know what you’re doing

= on-line tutorials for TCL
e Google “tcl tutorial”

= Synopsys documentation for design _compiler
= encounter.cmd (and documentation) for EDI

¢ End up with placed and routed core layout
= or BLOCK for later use...

Import Verilog

=10 xf
Help

OK | cancel | Defauts| apply | Load| Save!

File Fiter Name ||

i File -> Import -> Verilog
Pizo.1o0

Teistate. ot/

Vot s

ectasty
/hone/elb/IC_CAD/cadence-f06 Fio! Help

Terget Library Name | wips Browst [a(s)§c0s: ihdl.exe version 5.1.0 07/23/2006 23:42 (cicln0l) § T (

Reference Libraries exanpld basic nodule MIX2_INY already in target/reference library exanple
= nodule INVEA already in target/reference library exanpl
+-/30c/mips/mips_soc. V. Add

Verilog Files To Import ady in target/reference library example

. Checked in synbol. wux?_VIDTHE_0
-1 Options. Add [ Checked in schematic mux?_VIDTHS_(
nodule DFF_gB already in target/reference library exasple
v options. fdd [nodule TIH already in target/reference library example
Checked in syrbol. £lop_ VIDTHE_2
loerm T dd | Checked in schematic flop VIDTHS 2

Library Extension

nodule TNVXD already in target/reference library example

module NOR alrcady in target/reference Library cxanple
NAND? already in targot/ceference library exanple

nodule DFF already in target/reforence library example

LVS... nodule YOR2 already in target/reference library example

Ghecked in synbol. nips
Chockod in schematic xips
End of Logfile.

[Xroorie =lal4

5

/home/elb/IC_CAD cadence-f06/L¥S/siout

File

4508 pos.
4508 Tnos

Net-list sumary for
count

: LVS Result

4919 nets
£ terninals
4372 pnos.
4372 xnos

Terninal correspandence points
N1137

s dy
Voo dw sk
O e
o
NMem  hol s
Voo b e
[T A e
Moo el akan
-
Vi R seduas
N Mot medaads
[CT R e
Vi Nm  medaad
Ve Mo edos
Vil medsad
D1 M e
Vi Ml e
N Mdes  here
3 N heie Yay!
Ny ws e
Nih N o
S Mo mitediad
B M mvead
Vo M3 v
Nn  Mils  mead
N s v
Mn oMb meas
6 Nt misediads

Devices in the rules but not in the netlist:
cap nfet pfot mmost prosd

The net-lists ratch.
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