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Design Compiler

+ Synthesis of behavioral to structural

+ Three ways to go:
1. Type commands to the design compiler shell
e 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.
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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] \

]

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
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syn-script.tcl

+ Juusoc/facility/cad_common/local/class/6710/synopsys

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

set search_path [list . \

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

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

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

set target_library [list l'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

#/* 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-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

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

set mapEffortl 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
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syn-script.tcl

#/* Timing and loading information */

set myperiod_ns !110!! ;# desired clock period (sets speed goal)
set myindelay ns !10.5!! ;# delay from clock to inputs valid

set myoutdelay _ns !10.5!! ;# delay from clock to output valid

set myinputbuf invX4!! ;# name of cell driving the inputs

set myloadcell '"UofU_Digital/invX4/Al! ;# pin that outputs drive
set mylibrary '"UofU_Digital!! ;# name of library the cell comes from

#/* 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, O if not */

set write_v 1 ;# 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
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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 $mylibrary -lib_cell $myinputbuf \
[remove_from_collection [all_inputs] $myclk]

# set the input and output delay relative to myclk

set_input_delay $myindelay_ns -clock $myclk \
[remove_from_collection [all_inputs] $myclk]

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 $myloadcell] [all_outputs]

set_fix_hold $myclk
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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 $mapEffortl
compile -incremental_mapping -map_effort $mapEffort2
}else {
compile -map_effort $mapEffortl
compile -incremental_mapping -map_effort $mapEffort2

}

syn-script.tcl

# Check things for errors
check_design
report_constraint -all_violators

set filebase [format "%s%s" [format "%s%s" $hasename " "]
$runname]

# structural (synthesized) file as verilog
if {Swrite v==13}{
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

»>8



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 - |EI|£|

Categories

Search path: |1ibrariesf35-'n fuusocifacilityfead _common/!Synopsysd 5y N-FOB/dwisim _ver

Physical library: |

Lirk library: * I" examnple db dw_foundation sldk

Target likorary: * Iexa.mple 4]

Symbal library: * |generic sdk

Synthetic library: Idw_foundation.sldb

A

* = reguired

Reset - I [ Cancel | AEpy |

File ->Setup

analyze/elaborate

nalyze Designs ;Iglll
File names in analysis order: Fi Ie -> Ana|yZ€

Elaborate Designs - |EI|

— Ubrary:  [wORK
At

Design: I mrips(verilog |

L[ L L |x

Format: I Auta Farameters: Mame | alue

Wiork liarary: | WORK

I~ Create mew library if it does not exist

S

I~ Gate clock [command set_clock_gating_style must have been executed)

I Beanalyze out-of-date libraries

File ->Elaborate ok | cone
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Look at results...

| BAM_req | Flip-flop | % | ¥ |W®W | R |® |H | R | R |
| RAM_reg | Flip-flep | % | ¥ | W |H | B | R | R |H |
| RAM_reg | Flip-flep | % | ¥ |® |H | B | R | R® |8 |
| RAM_reg | Flip-flop | & | ¥ | W |H |H |R |H | R |
| RAM_req | Flip-flop | & | ¥ | W |H |H | R |H | R |

Statistices for b Ops

| block namefline | Toputs | outputs | # sel inputs | wE |
| regfile WIDTHE_REGEITS3/304 | & | g
| regfile WIDTHE_REGEITS3/305 | & | g | 3

Fresto compilation completed successfunlly.
Information: Building the design 'alw' instantiated from design 'datapath WIDTHE_BEGEITSS' with
the parameters "8". (HDL-193}

Statistics for case stakements in alwaps block at line 279 in file

| Line |  £full/ parallel |
|

| 280 | antofanto

Presto compilation completed successfunlly.

Information: Building the design 'zerodetect' instantiated from design 'datapath WIDTHE_BEGEITS3' with
the parameters "§". {HDL-1393%

Presto compilation completed successfully.

dezign_wision-xg-tr

[ 3

Clock name: Iclk

N Define clock

I~ Bemave clock

— Clock creation

Periog: |10

Eclge | ‘alue I Alel eclge pair |

Irevert sweave forml attrlbUtes -> SpeCIfy CIOCk

0.00 5.00 100
™ Don't touch network I Fix hold

oK I Cancel | Apply |

Also look at other attributes...
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Compile

=10l x|

[~ Scan insertion mode optimization

¥ Uniguify design

W Auto ungroup hisrarchies

oK I Cancel Apply

Design -> Compile Ultra

Timing Reports

DesfclustiPort wire Load Model Librarp [ eport Tiwngpate =l
- )

mips tk example L | El_l
controller Sk example Tregpc[on =] [ EI |
Point Incr Path B m = | ]
- agart options

contsstate_reg[2]/6 (DFF_0E} oo oo e an Wi gatn ey |
contsstate_reg[2]50 (DFF_0E) 28 28 e | fr——

cont/UTTSY (RORZ)
cont/UTESY (HANDZ)
cont/USESY (ROR2)
cont/US4SY (ROR2)
cont U125 (IRTEL)

]
1
: g [T e
1
]
0
cont/UIE/Y (HORZ) 0.45
]
]
]
]
]
]
]

I ot g loog.
Dot typa: [ -
T by patea it rgust veeler.

Wb I Pl s s

sttty [T 3§ .
cont/U11/Y {INVEL) .33 13 I s e st [l —
cont U4/ [HORZ) .42 7E I Shore nety in gobsmationsl path I sincre st trarmison e
cont/UIST (IHVELY .48 24 [l e —, I | e et coputres

cont/U28/Y (ROR2)
cont UBSY (IRVN1)

[ St dont o, igs_seky atirkuses S3r retn and coln

mmmmEmn I n R k@RS
=
iy

HOH K HH W H HOH R H HH

Dt cptions
cont/menread {controller) o0 93 e
memread {ouk) o0 a3
data arrival time 9% ot [t I
e L

{Path iz wnconstrained)

= | = ||
Timing -> Report Timing Path
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Write Results

data arcival time £.33
{Path iz wnconstrained)
dezign_wision-ug-tr

Log I Histary I

1
design_vision-xg-1: 'change_names -mmles werilog -hierarchp » change_names

aly

=[ojx]

change_names

(Cdwsvf_18183-0 [ wehavioral
(Biib_files [ controler v

I mips D controller_struct ddc
D D _in _srt_inst.v D controller _struct »

4]

Look in: [ <=4 thomeselh/IC_CADisyn-M06/ = - 5

3. D DV _imv _sort _ingt_struct.clec D counter.y D foo.
(3 woRK [ oW inv_sart_inst_structy ] counter_struct ddc [ mipss
((dalib-s1 [ Mesh_Element_struct v [ counter_struct [ mips_
Cddwsvf_17342-0 [& UofU_Digital b [ desrementer v [ mips_

[ decrementer_struct.dde | moore
[ decrementer_structy ] moore

D drink_machine v D 3o
D example b D 3o
| |

File e [trythis v

Save

File -> Save As...

File type: | Database Fies { *ddic " doc 52 " oo * o 52 .ol * soh * petb * ¢ 7 | Cancel

Format: | auto

[V Save all designs in hisrarchy

= synopsys

2

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...
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syn-dv with mips_struct.v

o,

- ke RO 10

-
= Eee [~ =

File -> Read

i et g e 13 ek 19, S0 3 e St 3

Endpoint slack...

=13 B [m] 3
&Delay type: | max - ~
i settn l—r_'FSystem Mernn PRINE Slack Slack Tarme
o _ 0] -1.78141 dp_pereg_g_reg_1 _iD
o et | RS -178141 dp_pered_g_reg_3_iD
£ Walue range per bin: -1.78141 dp_pereg_g_reg S /D
| pr— é 30 -1.78141 dp_pereg_q_reg_7_/D
& -1.781 dp_perey_g_teq 0_/D
™ Lower bound strict ™ Upper bound strict E 20 1781 dp_pereg_q_reg_2 /D
2 1781 dp_pereg_g_reg_4_iD
_ I -] . _o_reg_4_
R = -1781  dp_perey_g_req_6_D
Histogram title: |Endpomt Slack _1a]
Hwdatitle: [slck
-awis title |Number of Paths — 9
Cancel Lpply |
24 Worst Best
| 178141 | 59545

Timing -> Endpoint Slack
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Path Slack

Timing -> Path Slack

-1.7814
-1.7814
-1.781 cont.

-1.751 cont_s 3 |_0_reg_2
-1.781 cant_s req 3 oreg_o_reg_4 )
-1.781 cont_state_reg 3 6G  dp_pereg_o_reg 6

SOC Encounter

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

+ make a new dir for soc...

+ <design>.conf is also very helpful
= use UofU_soc.conf as starting point.

+ Usual warnings about scripting...
UofU_opt.tcl is the generic script

= .../local/class/6710/cadence/SOC
¢ cad-soc
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SOC Flow

=

Import Design
= .V, .sdc, .lib, .lef — can put this in a .conf
2. Power plan
= rings, stripes, row-routing (sroute)
3. Placement
= place cells in the rows
4. Timing optimization — preCTS

SOC Flow

5. Synthesize clock tree

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

= NanoRoute

8. timing optimization — postRoute

9. Add filler cells

10. Write out results
» .def, soc.v, .spef, .sdc, .lef

N o
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Design Import

Design Import 100 x|

Basic | Advanced |

~ Werilog Netlist:

Files: |mips_structy

Top Cell: -~ Auto Assign “* By User: mips

— Timing Libraries:
tax Timing Libraries: |

Min Timing Libraries: |

Common Timing Libraries: |examp|e.|ib

LEF Files: [example.lef

Timing Constraint File: |mips_5truct‘5dc

10 Assignment Flle: |

oK Save... Load... Cancel Hep | |
m[=ES|
— Design Dimension
Specify Dimensions by:
“~ Size by:

“ Core Size by: “ Aspect Ratio: Ratio (H/W): [0.9687 4720 F I OO rp I an

“ Core Utilization | 0.70138
- Std. Utilization: | 0.693527
723.8
702.0

- Die Size by: Width and Height. IW
762.0

~ Width and Height:

Core Margins by: ~~ Core to 10 Boundary
~ Core to Die Boundary

Core to Left: 3.2 Core to Top: 30.0 ;
Core to Right: 30.0 Core to Bottom: 30.0 SpeCIfy -> Floorplan

Die Size Calculation Use: ~ Max 10 Height ~~ Min 10 Height
Floorplan Crigin at: “* Lower Left Comer - Center
-~ DieflOfCore Coordinates:
| 0o | 0.0 UR: | 785.1 | 762.0
| 0o | 0.0 UR: | 785.1 | 762.0
| stz | a0.0 n | 7ss1 | 70
unit; micron

- Standard Cell Rows
Double-back rows: Ej Bottom row orient [ ~|

Row Spacing: |0.0 um ForEvery 2 —|Row

Site: core — | Row height: [27.0

1 Allow overlapping same site rows

10 Specifications
Bottom O Pad Crientation; [Jriso_~ ‘

OK Apply | Cancel Help
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P =1 5|

Basic | Advanced | ‘ia Generation

’7 Met(s): |gnd! vdd!

Power Rings

~Ring Typ
“* Core ring(s) contouring:
“* Around core houndary
I Exclude selected ohjects
~ BIoCK ring(s) around

~ Along |{Q boundary

and Stripes

Basic || Advanced || Via Generation |

Cffset;  “~ Centerin channel . Specify
15 15 15 15

~ —
Set Configuration
~ Met{s)
-~ Layer |
Cirectior:  ~ Vertiesl . Worirentsl
~ w43
N Spacing: 14 Lpaste
=
- User defined coordinates Mouselick| o
hd v
~ Ring Configuration o
Top: Bottom: Left: Right:
Layer: metall H — metall H — | metalz v —| metaizv —| Stripe Boundary
FHig * Corw g
Width: 9.3 9.3 9.3 3.3 P
Spacing: 1.8 1.8 1.8 Update

Power -> Power Planning

QOption Set - -
i 3 3 Update Basi *
’7‘1 Use option et J e X from e 126 * from right: [0

- Plrskatn cations

oK | !ariahlesl Apply | gerauns| cancel | Help

Option Set
Uise cpmion set. | L
ok vanables oty Defauts Cancel sk

Add Striges =101

i

Symibesis  Partiion  Doorplan Power  Pace  Oock Boute  Timing k1) Yerify
] I8 ol BE ol D<€ 8 e 8E o
B 0] 28 2 6 Ry o b %) =) )

a 28( -42.18, B

Tooks Llelp |

Designis:  In Memary
(= Al Cobors

p—
V5

w
—
@)
-
~—+
(q»)

Zereen

= [T
= . connect
= .| things
up

Atributes | Value

Route -> Sroute
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Basic | Advanced

=10l

iviod
’7 “~ Full ~~ Incremental

~ Prototyping

~Ciption:

I Bun Timing Driven Placement
I” Reorder Scan Connection

Place cells

~Optimization Options
I Include Pre-Place Optimization
I Include In-Place Optimization

oK Apply Defaults

Place -> Place cells...

"i{ Dptimization

Basic | Advanced |

Design Stage

Timing -> Optimization

optlezign Final Summary

_I incremental
[~ Design Rule Violations

o 31 Options...

’7'\ Pre-CTS ~ Post-CTS - Post-Route |
Effort

’7\, Low “* High |

~ Optimization Type

I~ Setup o

[~ MaxCap [ MaxTran _I hdax Fanout

| Setup node | all | reg2reg | in2reg | reglout | in2o
| WHS tns):zl -2,063 | -2,063 | 3,986 | 3,811 | N/
| THS dns):l 16,867 | -16.86Y | 0,000 | 0,000 | N/
| Violating Paths:| 12 12 | 0 | 0 I N/
| 11 Paths:l 149 1 123 | 43 I 18 I N/

-~ Path Groups

“~ All Path Groups

-~ Specified Path Groups ~ Specify... |

OK Apply

Default |  Cancel | Hep ||
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Clock Tree Synthesis

{ Create Clock Tree Spec _1ol x|

Create Clock Tree Specification
Buffer Footprint:

Inverter Footprint; finy

Buffer List:

I Ignore Don't Use

Save Spec To: |mips.ctstch DI

oK Apply Cancel | Help | ‘

" Specify Clock Tree

Specification Selection —————————
’;\ock Tree File: |mips.ctstch ‘

clock -> create clock tree spec

=101

— Clock Tree Synthesis
o [m] ] ™ Zet Added Clock Bufiers as Fixed

Handle Clock Crossover and Reconvergence

- Clock Tree Result

ok | ey | cancel | new |

I~ Save Netlist
I Save Placement

clock -> specify clock tree

I Save Clock Tree Synthesis Report
I~ Save Clock Tree Routing Guide
_I Save Clock Tree Macro Model
I~ Save Clock Nets
Result Directory: mips_cts

CIOCk ->Synthes|ze CIOCk tree Base File Mame: rmips_cts

oK Apply Cancel Help
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Basic | Advanced

Design Stage

~- Post-Route ‘

post-CTS optimization

- Pre-CTS “ Post-CTS
Effort
~r Low “* High ‘
optDesign Final Summary
— Optimization Type
[~ Setup I Hold
1 incremental | Setup mode I all | reg2reg | inZreg | reglout |
I™ Design Rule ‘iolations I WNS (ns)il -2,238 | -2,238 | 5,216 | 2,260 |
[~ MaxCap [~ MaxTran | Max Fanout I _ THS {nsiil -19,113 | -19,143 | 0,000 | 0,000 |
| Violating Paths:l 12 | 12 | 4] | ) |
i Sl Options... | All Paths:l 145 | 123 | 43 I 18 |
— Path Groups
“* Al Path Groups
~ Specified Path Groups  Specify... I
oK Apply Defautt | cancel | Help
N (=[S
-—
~Mod
[~ Global Route
I~ Detail Route Start lteration default End Iteration default
—Concurrent Routing Feature
[~ Fix Antenna _I Insert Diodes
. . Congestion Timing
[~ Timing Driven Effort g | SM.ART.
1 3l Driven
I Post Route 5| 51 Victim File| =
—Routing Control
1 Selected Mets Qnly Bottom Layer default Top Layer default
1 ECO Route
_I AreaRoute Area [ = Select Area and Route
—Job Control
[~ Auto Stop _I Batch
[~ Multi Threading CPUs 1
1 Superthreading Clients |§ Edit Clients
i
oK apply | Attribute | Mode | save | Load | cancel | Help | |

Route -> NanoRoute -> Route
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Routed circuit

postRoute 0

ptimization

(o] x|

Basic | Advanced
’, Design Stage

-~ Pre-CTS - Post-CTS “ Post-Route | — — .

Timing -> Optimization

Effart

’7\, Low <~ High |
optDesign Final Summary

~ Optimization Type

I~ Setup 1 Hold

= | Setup mode | all | reg2reg | in2reg | regfout
I D e VGIEtons | WHS insi:l -3,080 | -3,080 | 5,251 | 1,827

nEdil o —a, = . .

I™ MaxCap I MaxTran | Max Fanout I TNS (ns)il —32,195 | -32,195 | 0,000 | 0,000

_i Include S| SI options... | Violating Paths:l 26 I 26 | 0 | 0
| All Paths:l 149 | 123 | 43 | 18

~ Path Groups

“~ All Path Groups

-~ Specified Path Groups ~ Specify... |

oK Anply Defaut | cancel | Hem

»22



Add Filler

Preftx |FILLER

- Mo DRC
[~ Mark Fixed
[~ Fill Boundary

Ll Fill Area = Draw |

_o| x|
Cell Name(s) |FILL FILLz

Select |
Power Domain Select |

ok | cancel | Help

Place -> Filler -> Add

Write Results...

I~ Include Intermediate Cell Definition
[~ Include Leaf Cell Definition
Metlist File:l mips_sodjv |

T=TET)

Design -> Save -> Netlist

ok | cancer | Help |

=10l

Design -> Save -> DEF

— Save Options
[~ Save Floorplan
[ Save Standard Cell
-1 Save Unplaced Cell
[ Save Metlist
-1 Save Scan
[~ Save Route
1 Save Trial Route
QOutput DEF Wersion; |55|

I L]

File Mame: mips.def

oK apply | cancel | Help
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Encounter Scripting

+ Usual warnings — know what’s going on!
+ Use UofU_opt.tcl as a starting point

+ SOC 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...

UofU_opt.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 footprint of the clock buffers
#in your .lib file
set clockBufName inv

# 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]
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UofU_opt.tcl

HH T T R
# 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!

S S B L

# 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

set pspace 1.8

set swidth 4.8

set sspace 249

set soffset 126

UofU_opt.tcl

# Import design and floorplan

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

commitConfig

# Make a floorplan - this works fine for projects that are all

# standard cells and include no blocks that need hand placement...
setDrawMode fplan

floorPlan -site core -r 1.0 0.70 30.0 30.0 30.0 30.0

fit

# Save deisgn so far

saveDesign "fplan.enc"

saveFPlan [format "%s.fp" $hasename]
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UofU_opt.tcl

# 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 -width_right $pwidth -
around core -jog_distance $pspace -offset_bottom $pspace -layer_top
metall -threshold $pspace -offset_left $pspace -spacing_right $pspace -
spacing_left $pspace -offset_right $pspace -offset_top $pspace -
layer_right metal2 -nets {gnd! vdd! } -stacked_via_bottom_layer metall -
layer_left metal2

UofU_opt.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
-set_to_set_distance $sspace -stacked_via_top_layer metal3
-padcore_ring_top_layer_limit metal3 -spacing $pspace -xleft_offset $soffset
-merge_stripes_value 1.5 -layer metal2 -block_ring_bottom_layer_limit metall
-width $swidth -nets {gnd! vdd! } -stacked_via_bottom_layer metall

# Use the special-router to route the vdd! and gnd! nets
sroute -jogControl { preferWithChanges differentLayer }

#

# Save the design so far
saveDesign "pplan.enc”
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UofU_opt.tcl

Read the script...

place

pre-CTS optimization
clock tree synthesis
post-CTS optimization
routing

post-ROUTE optimization
add filler

write out results

Read back to icfb

Map Names From

Startup Hame Mapping

Target P&R Engine

4 Wirtuoso(R) DEF In =loix]
oK | Cancel | Defaulm‘ Apply ‘ Help
Library Hame nips il 1
\ File -> Import -> DEF
Cell Name (wipd
View Hame ‘1“?‘7“‘2
Use W Ref. Library Hames ‘exawtple" BT 10l
File Tools Optons Help 1
ETED mn&?&:ﬁ;mw Failed to opam calltien (visge2l | Luput) from 1ib (ol Techt ih ae
P M-n.'u:w’“é Feiled to ) past 1t ::*ﬂil 5 |:=:; Trem 1ib (U Techt dhn
mma- i o calI¥iew {viagenl f Aot From 1ib (Uofl Tockt b
DEF File Name I . ./soc/mips/nips. def

VERILOG

]

]

-~ Gate Ensemble % Silicon Ensemble
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Change abstract to layout cellviews

Cancel | Previuus| Next|

Apply

=181

wn| Edit -> Search

Add Select \ Select All \ Replace

Replace All ‘

Zoom To Figure | Figies Gt | 2404 (et Figien |1

Search for inst ~| in cumentceliview | Add Criteria‘

wiew name | == . | |abstract

. Replace view name — | .

DRC, Extract

W OMLE () Sk | R e
Delete Waview Creals Gt Wenly Cumectrly Optiess fosti Aasirs W

=t deeichiatel} " - rteyel - 8

oK | Cancel ‘Defaults‘ Apply |Luad|Save

Import Verilog

1o x|

™

File Filter Hame .

"
LVS/

PIP0.LOG
TriState.runl/
UofU. ascii
abs-test/

File -> Import -> Verilog

i}

/howe/elb/IC_CAD/cadence-f06

=10l
Help 3

Target Library Name | nips

Browst |y )5c08: ihdl.exe version 5.1.0 07/23/2006 23:42 {cicln01} § Thu (

module M2 _INV already in target/reference library example

wodule INVE4 already in target/reference library example
Add | yodule INWHL already in target/reference library example
hecked in symbol muw? VIDTHB 0

Add | checked in schematic mux2 WIDTHB 0
module DFF_QB already in target/reference library example

Add  [module TIEHT already in taxget/reference library example

hecked in sywbol flop WIDTHB_2

Add |Checked in schematic flop WIDTHB_2
—— [Checked in symbol muxZ VIDTHB_2

Reference Libraries |EH'“P1£’: basic

Verilog Files To Import | . ./soc/mips/mips_soc.¥
-f Options |
-v Options Iexample.v

-y Options |

Library Extension |

Checked in schematic mux2_WINTHB_Z
thecked in symbol flop WIDTHB 3

LVS...

thecked in schematic flop WIDTHB 3

module INVXE already in target/reference library example
module NOR2 already in target/reference library example
module NAND2 already in target/reference library example
wodule DFF already in target/reference library example
wodule X0R2 already in target/reference library example
Checked in syibol mips

thecked in schematic mips

End of LogFile.
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Schematic view

B chermatlc NSRRI x|
Cmd: Snl:0 7
Tools Design Window il Add Check Sheel Oplions Migrale NCSU Help

.'\
&2
N

[BIRNEIE

L
El

OMm &8

moase 1: showGlackInfal ) M: ek Mooyl § R: sobExtFornl)

4508 pros
4508 mos
Net-list sunmary for /homefelb/IC_CAD/cadence— £06/LVE/schematic/netlist I V S R eS u I t
comt
4919 nets
30 terminals
4372 PHOS
4372 nmos

Texminal correspondence points
N1137

w2452 adr<0>
1980  N6GD adrel>

N2887 N34S adr<2>

W2149  NBTR adr<3>

N1695  N4OL adred>

NG04 HEO3 adr<5>

w066 N1024 adr<6>

w1900 NGO adr<7>

NG66 W567 clk

N3328  NB3Z memdatacl>

WI598 N304 memdatacl >

N2069  N7E3 memdatac2>

w721 HE95 memdatac>

N165 W47 memdatacd>

Wi8l4 NS08 nemdatacs>

NI974  NZM nendatach>

W2485  NI167  wewdatac<?>

N1109 N1068 earead Y ay |
W75 H575 weanrite -
W47 N3T9 reset

Wi234  N49T writedata<ly

¥i536  NIOD9  writedatacl>

W81 HE84 vritedata<2>

W8Tl N13Z vritedata<ds

N4824  NI11S  writedatacd>

N4527  NBOG vritedata<5>

W2534  NIZ18  writedata<h>

w2926 NI vritedata<?>

Devices in the rules but not in the netlist:
cap nfet pfet mmosd pmosd

The net-lists match.
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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 SOC

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