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¢ Three ways to go:

— Type commands to the design compiler shell
Start with syn-dc and start typing

Design Compiler

Synthesis of behavioral to structural

— Write a script

Use syn-script.tcl as a starting point

— Use the Design Vision GUI

Friendly menus and graphics...

Synthesis Process: Design Compiler

1. Define synthesis environment
2. Read in your behavioral RTL Verilog
3. Set synthesis constraints (speed, area, etc.)

4. Compile (synthesize) the design

5. Evaluate results (timing, area, power, ...)

1. Define environment
— target libraries — your cell library

Design Compiler — Basic Flow

— synthetic libraries — DesignWare libraries
— link libraries — libraries to link against

2. Read in your behavioral RTL 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

beh2str — Synthesizes a verilog RTL code to a
structural code based on the synopsys
technology library specified

Usage: beh2str <input.v> <output.v> <libfile>

beh2str addsub.v addsub_dc.v Lib5710_00.db

Results in addsub_dc.v, addsub_dc.v.rep

addsub_dc.v

addsub.v

moudle addsub (a, b, addnsub, result);

parameter SIZE = 8; // default word size is 8
input [SIZE-1:0] a, b; // two SIZE-bit inputs
input addnsub; // control bit: 1 = add, 0 = sub

output reg [SIZE:0] result; // SIZE+1 bit result

always @(a, b, addnsub) begin
if (addnsub) result = a + b;
else result =a—b;
end

endmodule

module addsub ( a, b, addnsub, result );

input [7:0] a;

input [7:0] b;

output [8:0] result;

input addnsub;

wire n8,n9, nl0, nll, nl2, nl3, nl4 nl5 nl6, nl7, nl8& nl9, n20, n21,
n22, n23, n24, n25, n26, n27, n28, n29, n30, n31, n32, n33, n34, n35,
n36, n37, n38, n39, n40, n41, n42, n43, nd4, n45, n46, n47, n48, n49,

n50, n51, n52, n53, n54, n55, n56;
XNOR2X2 U4 ( .A(addnsub), .B(n8), .Y (result[8]) ); o
AOIZIX2 U5 (.A(n9), .B(nl0), .C(n11),.Y(n8) ), \%\\_“’
AOI21X2 U6 ( .A(n12), B(n13), .C(a[7]). .Y(n11)); &

ad

INVX1 U60 ( .A(a[0]), .Y(n52) ):

XNOR2X2 U61 ( .A(b[0]). .B(addnsub), .Y (n54) ):
endmodule

beh2str — the simplest script!

addsub_dc.v.rep

Operating Conditions: typical Library: foo_typ
Wire Load Model Mode: top

Startpoint: b[0] (input port)

Endpoint: result[8] (ocutput port)

Path Group: (none)

Path Type: max

input external delay 0.00 0.00 r
b[0] (in) 0.00 0.00 ¢
UE1,/Y (XNOR2X2) 0.67 0.67 ¢
US6/Y (INVX1) 0.57 1.24 £
Us/Y (ROI21X2) 0.42 B.62 r
U4/¥ (XNORZX2) 0.47 9.09 r
result[8] (out) 0.00 9.09

data arrival time 9.09

(Path is unconstrained)

#!/bin/tcsh

setenv SYNLOCAL /uusoc/facility/cad_common/local/class/6710/F13/synopsys
#set the path of dc shell script file

setenv SCRIPTFILE ${SYNLOCAL}/beh2str.tcl

# store the arguments

setenv INFILE $1

setenv OUTFILE $2

setenv LIBFILE $3

# setup to run synopsys design compiler

source /uusoc/facility/cad_common/local/setups/F13/setup-synopsys
# run (very simple) design compiler synthesis

dc_shell-xg-t -f $SCRIPTFILE

.synopsys_dc.setup

set Synopsysinstall [getenv "SYNOPSYS"]

set search_path [list . \

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

[format "%s%s" $Synopsyslinstall /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]



beh2str — the actual 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

syn-script.tcl

¢ /uusoc/facility/cad_common/local/class/6710/F13/synopsys

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

set search_path [list . \

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

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

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

set target_library [list !'your-library-name!!.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

#/* Timing and loading information */

set myPeriod_ns !'10!! ;# desired clock period (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 !INVX4!! ;# 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

What beh2str leaves out...

¢ Timing!
® No clock defined so no target speed

® No wire load model so not as placement
constrained

® No input drive defined so assume infinite drive

® No output load define so assume something

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 !!'basename!! ;# 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
#mapkEffort, useUngroup are for
#non-ultra compile...
set mapEffortl medium ;# First pass - low, medium, or high
set mapEffort2 medium ;# second pass - low, medium, high
set useUngroup 1 ;# 0 if no flatten, 1 if flatten

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 */

set write v1 ;# compiled structural Verilog file

set write_db 0 ;# compiled file in db format (obsolete)
set write_ddc 0 ;# compiled file in ddc format (XG-mode)
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



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

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

Using Scripts

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

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 $mylnputBuf \
[remove_from_collection [all_inputs] $myCIk]
# set the input and output delay relative to myclk
set_input_delay $myInDelay_ns -clock $myCIk \
[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 “%S5%S%Ss%s%s” $myLoadLibrary \
"/" $mylnputBuf "/" $myLoadPin]] [all_outputs]
set_fix_hold $myClk

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==17} {
set filename [format "%s%s" $filebase ".v"]

redirect change_names { change_names -rules
verilog \

-hierarchy -verbose }
write -format verilog -hierarchy -output $filename

3

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

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



addsub_struct.v — 10ns target

Startpoint: addnsub (input port clocked by clk)
Endpoint: result[8] (ocutput port clocked by clk)
Path Group: clk
Path Type: max
Point Incr Path
clock clk (rise edge) 0.00 0.00
clock network delay (ideal) 0.00 0.00
input external delay 0.25 0.25 £
addnsub (in) 0.00 0.25 f
U79/Y (INVX4) 0.37 0.62 r
U20/Y (NOR2X1) 0.64 1.26 f
UL6/¥ (NOR2X1) 0.33 8.30 r Number of ports: 28
U17/¥ (NOR2X1) 0.53 8.83 £ :“mh“ o ’“’:i‘ o
result[8] (out) 0.00 g.g3 ¢ number of cells:
s . Number of combinational cells: 94
data arrival time 8.83
Number of sequential cells: o
Number of macros: o
clock clk (rise edge) 10.00 10.00 Number of buf/inv: 21
clock network delay (ideal) 0.00 10.00 Number of references: 7
output external delay -0.25 9.75
data required time 9.75
data required time 9.75
data arrival time -8.83
slack (MET) 0.92
Startpoint: a[l] (input port clocked by clk)
Endpoint: result[7] (output port clocked by clk)
Path Group: clk
Path Type: max
Point Incr Path
input external delay 0.25 0.25 r
a[l] (in) 0.00 0.25 r
U147/Y (INVX4) 0.07 0.32 £
UB0/Y (NAND2X1) 0.24 0.55 ¢
U132/¥ (NAND2X1) 0.30 3.59 r
result[7] (out) 0.00 3.59 r
data arrival time 3.59
clock clk (rise edge) 3.00 3.00
clock network delay (ideal) 0.00 3.00 ob " . 26
output external delay -0.25 2.75  Number of ports:
dat: ired ti 2.5 Number of nets: 247
Ata ragnire ime Number of cells: 230
Number of combinational cells: 230
___________________________________________________________ Number of sequential cells: [}
data required time 2.75 Number of macros: 0
data arrival time -3.59 Number of buf/inv: 77
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Number of references: 9
slack (VIOLATED) -0.84

Using Design Vision

¢ You can do all of these commands from the
design vision gui if you like

syn-dv

Set libraries

analyze/elaborate

compile

write out results

define clock and set constraints

Follow the same steps as the script

addsub_struct.v — 4ns target

Startpoint: b[3]
result[6]
clk
Path Type: max

(input port clocked by clk)
Endpoint (output port clocked by clk)

Path Group:

Point

Iner

clock clk (rise edge) 0.00 0.00
clock network delay (ideal) 0.00 0.00
input external delay 0.25 0.25 r
b[3] (in) 0.00 0.25
Ul6/Y (INVX4) 0.07 0.32 £
U117/Y (NAND2X1) 0.41 0.73 r
Ul52/Y (NAND2X1) 0.24 3.74 ¢
result[6] (out) 0.00 .74 x
data arrival time 3.74
eclock clk (rise edge) 4.00 4.00
clock network delay (ideal) 0.00 4.00
output external delay -0.25 3.75
data required time 3.75
data required time 3.75
data arrival time -3.74
slack (MET) 0.01

Number
Number
Number
Number
Number
Number
Number
Number

addsub_struct.v — 3ns target

of
of
of
of
of
of
of
of

ports:
nets:
cells:

combinational cells:

sequential cells:

macros:
buf/inv:
references:

From the log file:

max_delay/setup ('clk' group)

Required Actual
Endpoint Path Delay Path Delay
result[7] 2.75 3.59 r
result[6] 2.75 3.58 r
result[5] 2.75 3.56 r
result[3] 2.75 3.46 ¢
result[8] 2.75 3.40 ¢
result(4] 2.75 3.39 ¢
result[2] 2.75 3.29 r
result(1l] 2.75 3.26 £

Setup

(VIOLATED)
(VIOLATED)
(VIOLATED)
(VIOLATED)
(VIOLATED)
(VIOLATED)
(VIOLATED)
(VIOLATED)

pplication Setup

=l0lx|

Search path:

|1ibraries.l’3yn Juusocfacilityfoad_corrmondSynopsysiSY M- FOB dwisim_ver

Ehysical library: |

Link library: * I" example.ch dw_foundation sldb

Target library: |examp|e.db

Symbol likrary: * |generic.sdb

Synthetic library: |dw_foundation.sldb

# = recuired

A

Feset - I

[of

Cancel

| [

File ->Setup




analyze/elaborate Look at results...

P =[5
. | BAM_req | Flipflop | & | ¥ | W | % [R [ A | ® [ 8 |
File -> Analyze [ RA_reg [ Plip€lop | 6 | % |5 [ [ R [ % | % |2 |
pe | EAM_reg | Flip=€lep | & | ¥ | W | H [ R [ W | R [ B |
ad. . | BAM_req | Flip=flap | & | ¥ | W | ® [ ®” | n | R [ A |
| R reg | Flip-€lep | & | % | ® | % [ ® [ ® | ® [ 8 |
Statistios for MUK_oPs
block namesLine | Inputs | outputs | # sel inputs | wE |
Elaborate Designs 1ol x| | regfile WIDTHE PEGBITS3/304 | % | g | 3 I8
- regfile WIDTHS_REGEITS3/305 8 g 3 H
Liorary: [ WORK ] | regfile _ /305 | | | | |
Ao . - " Presto compilation conpleted successfullp.
—— Desion: [mipstveriog) | Tnfomation: Euilding the design 'aln' instantiated from design 'datapath WIDTHS_REGEITS3' with
Format: o the parameters "8, (HDL-133)
= I Earameters: [ pame [fvalie | Statistics for case statements in alwaps blosk at Line 279 in £ile

' Shome e 1h/TC_CADS syn-f06/mips/mips v

Wrk liarary: [WORK

[~ Create new library if it coes not exist | Line |  fullf parallel |

o | | 280 | aute/aute |

Presto compilation completed successfullp
Infommation: Building the design 'zerodetect' instantiated from design 'datapath WIDTHS_EEGBITSS' with
the pacametecs "8" HDL-193%

Presto compilation completed successfullp.

design_vision-ng-t*

[~ Gate clock [command set_clock_gating_style must have beer executed]

™ Reanalyze out-of-date likararies

File ->Elaborate cweel |
A

=o)X

Clock name: [k . o
s | Define clock Compile

™ EBemove clock

Clock creation

=10l x|

Feriod: [10

Edge [ vaiue | sceogepar |

[~ Scan insertion mode optimization

Fiising 5| e

invert wave form | attributes -> specify clock

[V Zuta ungroup hierarchies

aK I Cancel Aaply

Design -> Compile Ultra

oo 500 10.0
I~ Don't touch netwark I Fix hold

Ok I Canheel Apply |

Also look at other attributes...

Write Results

data arrival time 6.93
~ P - -
EILIHI {Path iz wnconstrained)
o design_wision-ug-t>
Des/clust/Porct Wire Load model Library Report Timing Paths =101 x|
mips 5k exanple L o ) Log ofy
sontroller £k exanp Le | I 1
ol e desigh_vision-#g-1» lchange_na.mes -rules verilog -hierarchp » change_names
roint Incr path O | | 0N !
piv]
contystate_reg[2])/6 (DFF_0B) .00 0.00 x [ — st oty | y
contystate_veglz]/a {ors_as) Lz 1281 RS- Do | =lalx|
o " T ~ True path reporting
contAUTEST (RAND2) 0,37 246 £ ::‘:; o Change_ﬂames Look n: [ momelelo/IC_CADIsyn-106 =
cont USEST (HORZ) 1.0% .24 ¢ = - I Sty pae with et vistor
cont/US4/T (ROR2) 0.81 4.05 £ P r ﬂm:u-pnh [ L] ow_imv_sart_inst_struct.dde [ ] counter O oo
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cont/UIEFT (HORZ) 0.45 5.0l % sionifent ogis: [ 3| [ [ Mesh_Etement_struct v [ counter_struct v (3 mips_
”“t; ”;:’; 7 EI““’S) g 32 ; 32 ; L=t W T (debwsv 173420 [ Uofu_Digital.clo (7 deerementer [ mips_
cont/u T (HOR: . T~ Show net in combinational path T~ Show net transition time. -
ntae (INIEL) 0 48 Caa - - Causvi_18183:0 [ behavieral.v (3 decrementer_struetsse [ moors
conk U8/ (ROR2) 0.45 6.68 £ ™ et con!iah) s Lon ainkaes et s ol Lllio_files [ contrater v L3 desrementer_strustx ] moore
conkfUEsE (IRVXL) 0. 24 £.93 r (Cmips [13 contraler_struct sice [ arink_machine.v [0 moore
contimencead {controller) 000 6.98 r :"‘“;,"e:j'ww [ Dvr_imv_sart_instse ] controller_struct v (1 examplecio [ moore
menread (out) 0,00 6.95 ¢ -
data arrival time 6.33 (o | [Con al |
Lol oo 1 Fle ame: [trythis v
(Path is wnconstrained) 7 >
canc o -
—"I ¢4 Fl e SaVe AS' A File: type: | Database Flles ( *.ddc * ddo.gz *.db * eb g2 * gk * sk * polb ¢ | Cancel
. . . . Format: | Auto ~|  synopsys'
->
Timing -> Report Timing Path o s




Or, use syn-dv after script... syn-dv with mips_struct.v

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

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

explore timing... M

il

Faths
L | — ]
L e | — | 0

Endpoint slack... L —— Path Slack

Hwvorst paths: 10 Ef e paths: |50 E
Group name: = ey typei[man =

I Enable preset clear arcs IV Incluck hierarchical ins

¢ Endpoint Slack =10/ x|

B
&Delay type: [ masx - a . .
S — System henufP0INL Stack Slath M| vae Timing -> Path Slack
— 40 ] -1.78141 dp_pereg_g_reg_1_/D
& phnerat ;[ 2] -1.78141 dp_pereg_q_rea_3_/0 [ Sl
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I <= Slack <= I é TR T -1.7814H dpJJcreQ_q_reG—?—'rD Histogram settings
I~ Lower bound strict I Uper bourd o |[E -1.781  dn_pereg_a_reg_0/D Hotogram the: [Fatnomr
Lower bound stric perporasiiet (|8 o) A [ 1781 dp_pereg q_reg 2 D o =
Histogram settings é 1781 dp_peren_q_reg_4_/D 7 :umk
& " z -1.781 dp_pereg_o_req_6_iD
Histogram title: [Endpoint Slack L
Honis title:[Siack E—
lact
Yeads title: | Mumber of Faths _9
-1.78141 con
ot | o | snak R

Z Worst Best
I -1.7E141 I 59645

Timing -> Endpoint Slack

Encounter Digital Implementation System Encounter Digital Implementation (EDI)

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

. Import Design

Fl 1 Converts structural verilog
- bloorplan into physical layout

* make a new directory for edi... (very chatty) . Power Plan

* Configuration file sets up names, etc. Place cells

use UofU_edi.globals as starting point. . Synthesize clock tree

¢ Usual warnings about scripting...
top.tcl is the generic script
= .../local/class/6710/F13/cadence/EDI

¢ cad-edi

. Route signal nets

. Shorthand for this process:
. Verify results
Place and Route

0NN O Ul A WIN

. Write out results



EDI Usage cad-edi Flow

Need structural Verilog, struct.sdc, library.lib, library.lef 1. Import Design

Make a new directory for EDI (very chatty) * v, .sdc, lib, .lef — can put this in a

Make an mmmc.tcl file with timing/lib info <name>.globals and mmmuc.tcl

<design>.globals has design-specific settings * mmmc = multi-mode multi-corner
s Use UofU_edi.globals as starting point 2. Floorplan

Usual warnings about scripting.. * Choose physical size, ratio, utilization, etc.
= top.tcl and other *.tcl are in the class directory as starting points
= /uusoc/facility/cad_common/local/class/6710/F13/cadence/EDI 3. Power plan

Call with cad-edi * Rings, stripes, row-routing (sroute)

4. Timing optimization — preCTS

cad-edi Flow cad-edi Flow
5. Placement 8. Add filler cells
* Place cells in the rows * Fill in the spots in the row with no cells
* Timing optimization — preCTS * Adds NWELL for continuity
6. Synthesize clock tree 9. Write out results
* Use your buf or inv footprint cells * <pame>.def can be imported as layout
* Timing optimization — postCTS * <name>_edi.v is the placed and routed
7. Global routing structural verilog file

= Nanoroute .spef, .sdc, _edi.lib have timing information

* Timing optimization - postRoute

cad-edi gui Design Import

Help cadence

gn Import

Neuist:

® Verilng

Files: fhomeselo/vL Slicadence-f1 3/yn-13/counter_structy
Top Celliw Auio Assign @ By User: ‘counter
o7}
Technology/Physical Libraries:
Slel)
& LEF Files //LIBBTIE_00 e ..
Floorplan
I0) Assigrment File [
Powier
Paower Nets: vdd!
Ground Nets: gnal
CPF File:
#nalysis Configuration
MMIC View Definiion File: nrmetel

Create: Analysis Configuration

0K _ Save Load Gancal _ Help




Using a .globals file

¢ Put the load information into a .globals file
¢ Load it up without having to re-type
¢ Also need a mmmc.tcl file

UofU_edi.globals

UofU_edi.globals

#

# Set the name of your structural Verilog file
# This comes from Synopsys synthesis

set init_verilog {!!your-file-name.v!!}

# Set the name of your top module

set init_design {!!your-top-module-name.v!!}
# Set the name of your .lef file

# This comes from ELC

set init_lef_file {!!your-file-name.lef!!}

TR
# below here you probably don't have to change anything

# Set the name of your “multi-mode-multi-corner data file

# You don't need to change this unless you're using a

# different mmmc.tcl file

set init_mmmc_file {mmmc.tcl}

# Some helpful input mode settings

set init_import_mode {-treatUndefinedCellAsBbox 0 -keepEmptyModule 1}
# Set the names of your ground and power nets

set init_gnd_net {gnd!}

set int_pwr_net {vdd!}

mmmc.tcl

mmmc.tcl

# set the name of your .lib file (e.g. 1ib5710-01.1ib)
# You can create multiple library sets if you have multiple libraries
# such as fast, slow, and typ
# If you have multiple .1ib files, put them in a [list lib1 lib2] structure
create_library_set -name typical_lib \

-timing {!!your-lib-file!!.lib}
# Specify the .sdc timing constraints file to use
# This file comes from Synopsys synthesis (e.g. design_struct.sdc)
create_constraint_mode -name typical_constraint \

-sdc_files {!!your_sdc_file!!.sdc}

TR TRTRTR TR R T R TR TN IR TR TN R TR IN TR TN TR TN IR TR TN TR TR TN TR TR TRTN NI R TN TR TR TN TR TN TN TR TN NI NIRRT INTRTNTNTRTN TN
W A T T

# Below here you shouldn't have to change, unless you're doing

# something different than the basic EDI run...

RN RN AR AR TR TR R N R TR TR IR LR (RIRIRERENININIRIAIRIRIALAIAIAIAIRIRIETE
# Create an RC_corner that has specific capacitance info

create_rc_corner -name typical_rc \

# Define delay corners and analysis views
create_delay_corner -name typical_corner \
-library_set {typical_lib}
-rc_corner {typical_rc}
create_analysis_view -name typical_view \
-constraint_mode {typical_constraint} \

- delav corner {tvnical corner}

Design
Import

X Design Import

Heuist:

® Verilog

Files: fhome/elo/VLSliczdence-f15/syn-f1Sicounter_structy

Top Cel: Auin Assign @ By Usar: ‘counter
OA
iz
Cell:
~ | Some screen

Technology/Physical Librarios:

<]l

@ shots are from
S ]| an older version
L of EDI, but not
LEF Fil A ALiIGET10_00 lef . .
s it =l this one...
Floorplan
10 Assignment File: =l
Power
Power Nets: wid!
Ground Mets: gnd!
CPF File =l
Analysis Configuration
MMMC Wiew Definiion File: mmme tel ;I

Create Anolysis Configuration

OK Save Load Cancal Help



s Specify Floorplan <@lab3-12> vl oA X
Basic || Advanced Floorplan
Design Dimensions
Specify By: & Size _ Die/lO/Core Coordinates
® Core Size by: ® Aspect Ratio: Ratio (H/W): 0.7154213(
& Core Utilization: 0693523
Cell Utilization
— Dimensian:
— Die Size by: J
b Specify -> Floorplan
Core Margins by: @ Care to 10 Boundary
— Core to Die Boundary
Core to Left an Core to Top: 3o
Core to Right 30 Core to Bottom: 30|
Die Size Calculation Use: _ Max 10 Height ® Min 1O Height
Floarplan Crigin at: ® Lower Left Corner _ Center
Unit: Micron
m Apply Cancel Help ‘
X Encounter(R) RTL-to-GDSIl System 10.11 - jhome/elb/IC_CAD/Soc-11 - counter <@lab3-12> v @ &

Floorplan Power Place Optimize Clock Boute Iiming Verify Optjons Tools Flows Help ¢adence
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Specify ->
Floorplan
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World View

Click 1o select single object. Shift+Click to defselect multiple abjects Q|[seinumn [(356.690, 128.680) [in Memory

File Edi View Pariton Floorplan Power Place Optinize Clock Roule Timing Verfy Options Tools Flows Help cadence
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Route -> Sroute

World View.

[Click to select single object. Shifl+Click to desselect multiple objects. Q|[semuma [(353.500, 110.860) [in Memory

Floorplan

-~ Specify Floorplan <@lab3-12> & ) %
Basic | Advanced
Standard Cell Rows
Double-back Rows: E» Eottom Row Crient: =
Row Spacing: 18 um  ForEvery | Z»  Row
Site: | core » | Row Height 27.0
Allow Overlapping Same Site Rows
10 Specifications
Eottom 1O Pad Orientation D RO»
_ Use VO Rows for KO Placement
m Apply Cancel Help ‘
A Add Rings <@lab3-12> ¥ X
" Basic || Advanced | Via Generation T
Netis):  gnd! vdd!
Ring Type

& Core ringfs) contouring

and

Specify -> Floorplan

er Rings
Stripes

Place ->

& Around core boundary  Along 10 houndary X Add Stripes <@lab3-12> vo¥
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[ ok ] Yariables Apply Defaults Cancel Help
K Place <@lab3-12> v o &
& Run Full Placement _ Run Placement  Run Placement In Floorplan Mode ‘ ——
Optimization Options Pl a Ce C ells
& Include Pre-Place Optimization
_ Include In-Place Optimization
Wumber of Lacal CPLU(s): 1 Set Multiple CPLL
[ ox ] Apply Mode Defaults Cancel Help ‘
X Encounter(R) RTL-to-GDSII System 10.11 - fplanenc.dat - counter <@lab3-12> 0@
File Edit View Parfion Floorplan Power Place Opfimize Clock Route Timing Very Options Tools Flows Help cadence
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pre-CTS timing op

timization

Timing -> Optimization

Optimization <@lab3-12= ) ) (X

A
Design Stage
& Pre-CTS

— PostCTS — Post-Route

Optimization Type

R

Cells List
[RES]

Clock Tree Synthesis

clock -> create clock tree spec

Generate Clock Spec <@Iab3-12>

Specify Bufferfinverter

Selected Cells

Advancerd

Basic

_Delete

Synthesize Clock Tee <@lab3-12>

Clock Specification Files: Clock.ctstch B R
o Setup Hold
| e ptlesian Final Summora Resulls Directory: clock_report
n q Owtput Specification File: Clock.clstch I
® Design Rules Violations Sl —I
~ Max Cap | Setup mode | all | reglreg | inZreg | reg2out | in2o [ ok} Apply Clear Spec Clo
¥ Max Tran | WNS (nedil -2,063 | -2,083 | 3,986 | 3,811 | N/
I TNS (nsd:l -16.867 | -16.867 | 0.000 | 0,000 | N/
— Max Fanout | Violatimg Paths;l 12 |12 | 0 | 0 I N
- | ALL Pathssl 149 | 123 | 43 | 18 [T
Apply ) ( Mode | Load Spec , | Clear Spec ) Cancel ) Help |
Appl Mode Default Close Hel, s
I ooy v J < - B ‘ clock ->Synthesize clock tree
Display Clock T t-CTS optimizati
A
File Edit View Parfion Floorplan Power Place Optimize Clock Route Timing Verdy Options FVS Tools Flows Help cadence A Optimization <@lab3-12> 2 2 S
EEls « 0MERIQ QA QRO &t 4o BRRRYIFD 6 & Design Stage
FCEE LBl K= )8 B 2 (@)
Layer X Display Clock Tree <@/ab3-12> 9 @ 68 & Pre-CTS — Post-CTS — Post-Route
Clock Selection 0p“mizatjun Type
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» Setu Ho
 Selected Clock P optDlesign Final Summary
— Incremental
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O Pre-Raute ¥ Max Cap | Setup mode | all | regZreg | inZreg | regdout |
© Clock Route Only | HNS fns)il -2,238 | -2,238 | 5,216 | 2,260 |
_ PostCTS T LS e I THS (nsd:l -19,113 | -15,113 | 0,000 | 0,000 |
E— Wlex Fanout | Wiolating Pathssl 13 | I [
i I ALl Pathstl 149 1 123 | 43 | 18 |
Display Selection nclude S Gl Entions
« Display Clock Tree
; [ ok NN Mode Default Close Help
& Display Clock Phase Delay
_ Display Min/Max Paths
s NancRoute <@lab3-12> . .
Routing Ph:
o NanoRoute Routed circuit
o Global Route
[ —— Ena Heratlon deal X Encounter(R) RTL-o-GDSII System 10,11 - fnome/elbyIC_CAD/soc-11 - counter <@1ab3-12> © Q&
Post Route Optimization _ Oplimize Via _ Optimize Wire File Edit View Parition Floorplan Power Place Optimize Clock Route Timing Verify Options FYS Tools Flows Help cadence
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Routed circuit postRoute optimization

Timing -> Optimization
K @ Optimization <@lab3-12> Y @ &
Design Stage
& Pre-CTS  Post-CTS — Post-Route

Optimization Type

~ Setup Hold
Incremental optDesign Final Summary
& Design Rules Violations
o Max Cap | Setup node | all | reglregz | indZreg | regZout
| WNS @ms?il -3,080 | -3.080 | 5,251 | 1,027
T | S T | THS (E):\ -32,195 | -32,195 | 0,000 | 0,000
__ Max Fanout | Violating Paths:l 26 | 26 | 0 | 0
| All Paths:l 149 | 133 | 43 I 18
Include 51 (&l Eptinns..
m Apply Mode Diefault Close Help ‘
Add Filler Write Results...
=] | " save Netlist =10l x|
Cell Mame(s) |FILL FILLZ Select I Include Intermediate Cell Definition Design -> Save -> Netlist
Prefix |FILLER ™ Include Leaf Cell Cefinition
Power Domain | Select |Metlist Filefmips_sodv |ﬂ
- Ol x|
i NoDRC oK | Cancel | Help | |
[~ Mark Fixed - Save Options
[ Fill Boundary I~ Save Floorplan
I~ Save Standard Cell
Fill Al D
- Fill Area il 1 Save Unplaced Cell
I I Save Netlist
I -1 Save Scan
|~ Save Route
oK Cancel Help | i - -
| | | DESlgD > Save -> DEF _1 Save Trial Route
Output CEF Version: IEEI
PlaCe -> FIHEF -> Add... File Name: |mip5.def
ok | apply | cance | pew | |

Encounter Scripting top.tcl

¢ Usual warnings — know what’s going on! _ _ _
# set the basename for the config and floorplan files. This

¢ Use opt.tcl as a starting point # will also be used for the .lib, .lef, .v, and .spef files...

® And the other .tcl files it calls... set basename “mips"
want to do by hand # Note that rowgap and coregap should be divisible by

# the basic grid unit of 0.3 that our process uses

set usepct 0.60 ; # percent utilization in placing cells
set rowgap 15 ; # gap (microns) between pairs of rows
¢ Use encounter.cmd to see the text versions of set aspect 0.60 ; # aspect ratio ( 1 is square)

what you did in the GUL... set coregap 30.0 ; # gap (microns) between core and rails

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



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!
P

# 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

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 file.

loadConfig $hasename.conf 0

commitConfig

# source the files that operate on the circuit

source fplan.tcl; # percent utilization in placing cells

source pplan.tcl; # create the power rings and stripes

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

pplan.tcl

fplan.tcl

# Make a floorplan — this works for projecst 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 ----------------

puts “---------m-memmeee Power Planning -----------------
S 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 metall \
-center 1\
-stacked_via_top_layer metal3 \

pplan.tcl

# Make Power Stripes. This step is optional. If you keep it

# in remember to check the stripe spacing

# (set-to-set-distance = $sspace) and stripe offset

# (xleft-offset = $soffset))

addStripe -block_ring_top_layer_limit metal3 \
-max_same_layer_jog_length 3.0\
-snap_wire_center_to_grid Grid \
-padcore_ring_bottom_layer_limit metall \

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

# Save the design so far
saveDesign ${BASENAME}_pplan.enc



top.tcl

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

X Virtuoso(R) DEF In <@lab3-12> 2

Read back to
ictb

DEFIn File MName /hone/elb/IC_CAD/soc-f11/comtex.def

Target Library Mame cownter

Ref. Technalogy Libraries

Create a module hierarchy from hierarchical names J Share Library ]

New Ly File -> Import -> DEF
Technology From Library
Target Cell Mame counter
—ioi x|
Target View Name layout
o File Tools Options Help | 1
Bcocessing VI soct
Component View List TR opentetIVovtyType: Foiled to apen cellView (vioqentl 1 laymt) from 1 (VofU._Tochih_ar
AMING: dbopenbelIVioibyTine: Foilod 1o cpon celivier (vissendis Lopouty feom 1ib (VoRv Techidb o
) ViDor Gotemeeiviowrie: Foted to ohen ey (viotentiot 1otout) Foom 1 o foct B
haster Library List Uofu_Exanple “UARNING* dbOpenCel1ViewbyType: Failed to open cellView (viagenzl 6 layout) from 1ib (UofU TechLib_ar
VAN Wi o Pt LS st
RS e £ £ it T S
i i AINING: bl to £ind Site nastos ore.
Overwrite Design — Create Custom¥ias only Bl R R G
e e £ £ S I S
AINNG: bl to £ind Site naskor ore.
Ling A2 Bts | WARNING * le to find site master core.
e e £ £ S T S
ANNG: Uncble to £ind Site nasker ore.
« Use Template File & Use GUI Fields YARNING* s to find site master core.
VARNEROs teable b i sice raster core
VARNEROs thable b i sice raster core
Template File Name URRNING* le to find site master core.
VAENEROs teable b i sice raster core
o G e 10 £y S T E0
Save Template File Name B e st cofms tar oo
AENEROs teable b i Sice raster core
Comment Char UARNING: Unabl to find Site mastes core
SARNENOR teable b i s1ce raster core
SARNENR thable b Fid Sice raster core
Pin Purpose UARNING* Unable to find site raster core.
AAENGS Ueable b i Sice raster core
Do not create any routing data ] Erocessiny i Sectioes
i

DEFin:

Layer Map File Name Piapeed vabe. 00:00:01

K

Report Files

¢ <topname>_Conn_regular.rpt
¢ <topname>_Conn_special.rpt
¢ <topname>_Geom.rpt

¢ Desire 0 violations

® If you have 1 or 2 in the geometry, you might be
able to fix them easily in Virtuoso...

Change abstract to layout cellviews

Define Search Load
Search for |inst B n curentcenview [ mon criy tg::dlt -> Search
Load
view name B - B abstrace Delete) | Load
NAND
6 soct T — bt o

FILL: 747.30
«

to Eat Verfy Comnectivity Opt

Replace [view name n —+ layout
Search Results
Add Select Ssicctal Replace Replace Al

Zoom To Figure . Current Figure 1 Figure Caunt 284

€ concel

Defaults (_App

Import Verilog

Plventogin =lofxf
OK | Cancel Defaults| Apply | Load| Save Help

File Filter Name . .

> File -> Import -> Verilog
LVS/
PIPO.LOG

TriState.ruml/

TofU. ascii

abs-test/

/hame/ elb/IC_GAD/ cadence-£06

Help

Target Library Name nips Browst [a 4 )5es: ihdl.exe version 5.1.0 07/23/2006 23:42 (ciclw0l) § Thu (

Reference Libraries exanple, basic nodule MD2_INV already in target/reference library example
module TNVX4 already in target/reference library example
module INVEL already in target/reference library example

Checked in synbol wux2 VIDTHS_0

Verilog Files To Import | - -/Soc/wips/mips_soc.v At

- Options Ald [ checked in schematic mux2 WIDTHS_O
nodule DFF_QB already in target/reference library example
_v Options exanple.v Add [module TTEHT already in target/reference library example
Checked in synbol flop VIDTHB_2
o G Add | Checked in schewatic flop WIDTHB_2

Checked in synbol mux2_VIDTHB_2

Checked in schematic wux2_WIDTHB 2

Checked in synbol flop_VIDTHB_3

Checked in schematic flop WIDTHB 3

nodule INVXB already in target/reference library example
nodule NOR2 already in target/reference library example
module NAND2 already in target/reference library example
nodule DFF already in target/reference library example
nodule XORZ already in target/reference library exanple
Checked in synbol wips

Library Extension

LVS...

Checked in schematic mips
End of Logfile.

=

H]

BT Cancel ,_Freviaus | Next

DRC, Extract

> ¥irtuoso® Schematic Editins
ama: Sel: 0 7
Tools Design Window Edit Add Check Sheet Options Migrate NCSU

&1

2

D

S

S

=

M §\E

nouse L: showClickInfo()

MN:_schiiNousePopUp() R: setExtFomm()



/home felb,/IC_CAD/ cadence-f06,/LVS /si.out

1508 pnos
4508 nmos

o eaae e i e i o meeee FoRpEvay LSRR LV S Result Summ ar
count
4919 nets
30 terminals
1372 pnos
4372 1mos

I —— ¢ Behavioral -> structural -> layout

N2452 N1137 adr<0>

N Nals et ..

WE e W ¢ Can be automated by scripting, but make
T sure you know what you’re doing

N3328 NB32 nemdatacO>

W) N redatach ® on-line tutorials for TCL

N165 N147 ::d&t:«b .

T N meedatacts ® Google “tcl tutorial”

wEowE Yay! * Synopsys documentation for design_compiler
N4234 N497 writedata<0>

T T = encounter.cmd (and documentation) for EDI
N4824 N1115 writedatac<d>

N4527 NBO6 writedata<5> .

=B s * End up with placed and routed core layout

|Dewvices in the yules but not in the netlist:
cap nfet prot; mosi prosd = or BLOCK for later use...

The net-lists match.




