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/ TCLEJMN:1-Overview /

Tcl = Tool Command Language

A simple programming language.
Open, industry standard.

Many Synopsys tools’ command interfaces are based on the Tcl command language.



/ TCLAIMN F:1-Overview

4

Tcl Scripts are Based on Commands

Builtin
Commands

Application
Commands

User Defined
Commands

Provided by the Tcl interpreter
itself

Provided by Synopsys tools,
written as a command
procedure in C or C++ using
the Tcl extension mechanism

Provided by user, written as
a command procedure in
Tcl




/ TCLAEJMNA:1-Overview /

Example : Why Synopsys TCL?

How many clocks have been

defined for this design?

Suggest a report that will
list all clocks?




TCLAIRIF /

Example : Why Synopsys TCL?

pt_shell> report_clock

Clock Period Waveform Attrs Sources

I0O_PCI_CLK 15.00 {0 7.5} p, G {I_CLOCK_GEN/fb_clk}
I0_SDRAM_CLK 7.50 {0 3.75} p, G {I_CLOCK_GEN/fb_clk}
PCI_CLK 15.00 {0 7.5} p, G {I_CLOCK_GEN/clk}
SDRAM_ CLK 7.50 {0 3.75) p, G {I_CLOCK_GEN/clk}
SD_DDR_CLK 7.50 {0 3 31 p, G {sd_CK}

SD_DDR_CLKn 7.50 {3, 7E—— p, G {sd_CKn}

SYS_2x_CLK 5.00 (0 2/5} 32 p, G {I_CLOCK_GEN/clk_2x}
SYS_CLK 1p.00 {07 3ﬁ3 {I_CLOCK_GEN/clk_1x}

Ridiculous! Writing
a Perl script would
be simpler!




/ TCLAIMN F:1-Overview /

Example : Why Synopsys TCL?

sizeof collection [all_clocks]
€ 52

Powerful
Flexible

Easy




/ TCLAIMN F:1-Overview /

References:

s Using Tcl with Synopsys Tools
s PrimeTime User Guide: Fundamentals:

s PrimeTime User Guide: Advanced Timing Analysis
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TCLAIMF: Design Object

BII X Design ObjectfY 1, Ffi Ik T #EAZF S DCIRENEE AR TRENTHYTT A,

Cell Net / Design
yd / Port module TOP (A,B,C,D, CLK,OUT1) ;
1/ / o / input A, B, C, D, CLK; <€ Clock
U : -
Port , " ol U2 output [1:0] OUT1;
AIN | . OUT1[1:0
\B B x Qo D0 Q[1:0] 1:0] Port [ wire INV1,INVO,busl,bus0; Net
C
Cc
CIN BUS1 D1 ENCODER Ul (.AIN (A), . . . .Q1 (busé:
D[ HR— o \\ Reference
Clock >c1.1c ~~ Pin INV U2 (.A (BUSO), .Z( INVO)), :
N ENCODER Coll L—> U3 (.A( BUS1), .Z( INV1)); Fn
LA % REGFILE v
cLx[ )
REGFILE U4 (.DO (INVO), .D1 (INV1), .CLK (CLK) );
RISC CORE

Design

endmodule

Schematic View and Code of Design Objects




/ SZEaTEYPTCLEEIIES

/

1B7518T, . get_ports portsName

153 Ih8E: IR[Eldesign® XTI N Adports object

B-1: AMAIEEF designHHHIRE— port{HCLK?

/Cell /Net .
ort
Shell> get_ports CLK /
{CLK} P = / o /
ort A U2
N g 220 A0 Qr1:0) OUT1 [1:0]
B | BIN
co— BUS1 D1
CIN
D
> pIN Ot \\ :
Cloi ENCODER D cLx [ Pin
LY * REGFILE
CLK

\‘4——? RISC CORE

Design



/ IS hTCLYE IES /

Fl-2: FfiJEERdesignBFHERE— 1 portifHSPI?
oshell> get_ports SPI
No object Found!

{5-3: Bf1EBEEdesignXFFTENport (*ATLUBEHMH A=/

Shell> get_ports * Cell Net
{A B C D CLK OUT[0] OUT[1]} / / Port
Ul / / U4 /
Port AYA BSOS
\BI' 8 MY g0 DO Q[1:0] [ HOUT1[1:0]
BIN
cOr— BUS1 D1
CIN
D D-D - 01 \\
Clock >CLK ~~ Pin
N, ENCODER
REGFILE
cL [ <LK X
\/ —> RISC CORE

Design
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4

F-4: BRigE(IGportZ =N {CLKA CLKB OUTA OUTB INA INB}

ANERFA VBISRIFTE CH L AIport BAM?

Shell> get_ports C*
{CLKA CLKB}

Cell Net
pd / Port
wt ) /
Port A A m— U2
NC=E | MY o D0 QI1:0] HoUT1 [1:0]
B - | BIN
cLor— BUS1 D1
I L e, ~—
pin & =
Clock >CLK ~ Pin
~ ENCODER
L % REGFILE
cLk [ LK
—> RISC CORE

Design



/ A RTCLAE TS

1575181, get_cells cellsName

153 I08E: IR[EldesignXT M AYcellfYinstance

name object

AR
O +4 Ereference name(ref name)?

{ENCODER INV REGFILE}

O {+4 Einstance name?

{U1 U2 U3 U4}

Cell Net
yd / Port
Ul e / U4 /
Port A A Bco U2
\B g | N Q0 DO Q[1:0] OUT1[1:0]
- |BIN
¢ — D1
D D CIN BUS1 \
’ DIN = \
Clock >CLK ~ Pin
~\ ENCODER
U orx AN REGFILE
CLK

\/ —> RISC CORE

Design



ZARREEPTCLENES

Vs

255-1: A JBEEERdesignIHFEXE—
celllYffu4?

Shell> get_cells U4

{U4}

z55-2: Bl B EEdesignHFHFTEHIcell
Shell> get_cells *
{U1 U2 U3 U4}

Z251-3: FAJBEEdesignHF LA NERER
cells

Shell> get_cells *3

{U3}

4

Cell Net
7~ / Port
5 Ul / U4 /
ort A
\A 5 | AN DO Q[1:0] OUT1[1:0]
B - | BIN
cLr— D1
I o b ~—_
Clock D crx T Pin
~ N ENCODER
REGFILE
CLK CLE \

\/ —> RISC CORE

Design



/ AT PRTCLYE NIES /

s N Cell Net
1B7518T,: get_nets netsName // / Port
15<5TI0RE: IR[Eldesignnethy Port a2 / o /
NI A o D0 QI1:0] OUT1(1: 0]
1 BIN
object c E oo I 1o
D
245)-1: BEdesignEPEZE— M netLAINV  cock v & b |~ pin
‘\m ENCODER
RISC CORE
Shell> get_nets INV* —

Design
{INVO INV1}



/ SZEaTEYPTCLEEIIES

2545)-2: BA|JEEE designHFFTERInets
Shell> get_nets *

{A B C D CLK BUSO BUS1 INV0 INV1 OUT[0] OUT[1]}

#Z1-3: B BEHdesignHHFEZ /D net?

Shell> llength [get_object_name [get_nets *]]

11

Shell> sizeof_collection [get_nets *]
11

ER SR SHIX B!

—

N\

O nNn 0w w

Clock
N m

CLK

4

Cell Net
pd / Port
Ul / U4 /
e BUSO
B AIN Q0 D0 Q[1:0] OUT1[1:0]
c ™ BUS1 D1
p |CIN \
01
DIN —~—
>CLK — Pin
ENCODER
T Ly REGFILE

RISC CORE

Design



/ AL TCLIENIES /

1B/5MST: get_pins pinsName e et Port
15<INEE: IR[BldesignpinfiJobject oot | e / ny /
N D0 Q[1:0] OUT1[1:0]
BIN
c C
Z2451-1: BEdesign P EHLpindIZFHZ? O T
Shell> get_pins */Z Clock PNCODER D CL ~~Pin
{INV0/Z INV1/Z} ;5 - k\ﬁ
svo. . NP . \ N SC CO
%40)-2: BEdesignhERRLpinf92 = LAQFFSL RISC_CORE
? Design

Shell> get_pins */Q*
{ENCODER/QO ENCODER/Q1 REGFILE/Q[1]
REGFILE/Q[O0]}



/ RSP TCLRIENES /

-

“HUEZAY: object (JIR) "SHEH”

15208

O object2XF FtclfIA—NEEY E;

O = WAIXITRE U cell, net, port, pin;

O FffobjectA BB,
THENpptRNMAE—EERNENL.

O {(H— BT LA get_attributefS%|,

O list_attribute —class * BJLA15ZIfi&object BVE 4,
O 23 EEr LA FHset_attribute KIS,
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“BIESAY: object (WWHR) "ESEH“EL”

» Cell object

B ref_name : FAR(RFEmapZliireference cellZFR
Shell> get_attribute [get_cells —h U3] ref_name

{INV}

» Pin object:

J&ME owner_net : FISR{RTFS ZHIERInethYZFR
Shell> get_attribute [get_pins U2/A] owner_net

{BUSO}

o |0 @ |

AIN
BIN
CIN
DIN

ENCODER

CLE

X,

REGFILE

RISC CORE

‘--..___\-‘

Design

Port

/

OUT1[1:0]

— Pin



ZARREEPTCLENES

£

» Port object:

B direction : FAR{RFport BYA[E
Shell> get_attribute [get_ports A] direction

{in}
Shell> get_attribute [get_ports OUT[1]] direction
{out}

» Net object:

B full_name : FAR{RFnetlIZFR
Shell> get_attribute [get_nets INVO0] full_name

{INVO}

Shell> get_object_name [get_nets INVO]
{INVO}

*Shell> get_attribute INVO full_name
Error: No attribute found

Purt\h A
B B
e a
D D
Clock
™ n
cLr [k

AIN
BIN
CIN
DIN

ENCODER

LN

REGFILE

\;RISC_CDRE

\

Design

Port

/

OUT1[1:0]

— Pin



FEHMEYPTCLIIENIES

£

TR, BetiESRISEIRN:

/

get_*-f:
-f X optionA] LIRS EREME, LASEIFI1EZERobject

Cell
yd

Net
/

BllF-1:
182 IFrE AR EinputdJport

P

Ul

Shell> get_ports * —f *“direction==in"

[p]
= |0 |w |

{A B C D CLK} D

ll+-2:

AIN

/uzz

BUSO
INV

U4

INVO

Q0
BIN

CIN

A
U3 Z

BUS1 INV

DIN o

ENCODER

CLE

LY

A

INV1

BRI /5 A Routputfipin
Shell>get_pins * -f “direction ==out”

>(ﬂ£

REGFILE

D0 QI1:0]

T~

{U1/Q0U1/Q1 U2/Z2U3/Z REGFILE/Q[0] REGFILE/
1B+F-3:

8152 Sref name EINVH cell

Shell>get_cells * -f “ref_name == INV”

{U2 U3}

Design

Port

/

OUT1[1:0]

—~ Pin
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AP EKFEHJoption

get_* [object]-of:

-of iIXMoptionA] LAFIKIERI SR E objectiBiEfZHJobject

objectiYIERIXR R

--port object <-> net object
>get_nets —of [get_port A]
A

--net object <-> port object / pin object
> get_net —of [get_pin U2/A]
BUSO

--pin object <-> net object
> get_pin -of [get_net INV1]
U3/Z

--cell object <-> pin object
>get_pins —of [get_cell U4]
{U4/D0 U4/D1 REGFILE/Q1 REGFILE/Q2}

CLE

X,

\A_CDRE

REGFILE

Cell Net
e / Port

e / 5 /
A U2z
2 MY g0 D0 Q[1:0] OUT1 [1:0]
o |BIN ~

CIN
D o1 ~__

DIN ~——_

>cu£ — Pin
ENCODER

Design
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ZARREEPTCLENES

/

%3]

(RERNEISE
TR AN

e

(1) EfzfERSynopsys TCL{E<:
(2) AT ETCLIES:

BT Einverter, ARAMIZEINTA

get_buffers -inverter

get_inverters

Cell Net
yd / Port
Ul U4 y/F
- BUSO s INVO
B AIN Q0 AI D0 Q[1:0] OUT1[1:0]
BIN
< BUS1 Sy INv1| D1
o | CIN , ~_|
1 A
DIN ~—
D crx ~~ Pin
ENCODER
oty % REGFILE
RISC CORE

Design



/ RSP TCLRIENES /

ALY ETCLIES: get_inverters

R B -
(1) f&EFHget_lib_cells {SRIFFH 5 |HISE /920 cell
set lcells [filter_collection [get_lib_cells -quiet [get_attr $lib extended_name]/*] "number_of_ pins==2 &&
base_name=~${pattern}"]
(2) {sEfforeach_in_collection, {EENE—" cell,
(8) XWFE—cell, {EMA-filter BEIANSIMI. BHSIMAIER, LAKRIDEERFR,
set opin [get_lib_pins -quiet -of_object ${lcell} -filter "pin_direction==out"]
set ipin [get_lib_pins -quiet -of_object ${lcell} -filter "pin_direction==in"]
set opin_name [get_attribute -quiet ${opin} base_name]
set ipin_name [get_attribute -quiet ${ipin} base_name]
set cell_func [get_attribute -quiet ${opin} function]
(4) WG IIFIMEHS IBEEERN1, HINgENRERE, NRERA1EZERcell
(8) EMHAITE (1) PUTRIZER, &EZFBERIEFERRERR



01 » TCLIEEDAT EfvpSi B SN

02 > {&F

JTCL{ZFI/EDA

B=bivi




/ ERTCLIES1ZITDCRIB st Flow /

FHIA—NEERR. AI'JAISynopsys DesignComplierBaitt 5%, HHIFESE, BeN@RIRF
X% R TIUCAITFR,

S1=K

O I LTEANEE, BPREEEG \—EshelSiEL Tt e Bt EBNESITIE.

O BRTEMFIERN. EEaARRHEY, REBEENSHEEXEFHINETE, FTE(&
DI,



/ {EATCLIES1RITDCHIE 5 Flow /

BB RGE e RBRPBEFGEINRITHIEERA—IXHEER, BHSHFEERITIRE XY
INGRESE, Ean<TEHREEDCHYES, BB EITE, FHERIGSRRIMERSUFIRT

HHIRES,

/ ATHA FEIREE, ARTH

4 EE Y FLOWIL |Emmmm) (a4t SRf =i




/ {EATCLIES1RITDCHIE 5 Flow

/

S TR

@ ={Trun.cshfflAx, BEIDC

#!/bin/csh -f

run.csh

=TI ERA
“top.tcl”

reports

“parameter. [—=| §T °
tel” B

i

“set_libra

ry.tcl” B

v

T “create_cl |--— 7 °
oclk.tcl” ==

iE

read_des

ign.tel” B

SR
\rm -rf *.log *.svf alib* reports log work #5lRZ
e " iR
e =
mkdir reports work HIESHSE
dc_shell-xg-t -32bit -f ./top.tcl #/35/]Design FEE |
. —— ~——"
CompilerFfiz{7top.tcl
wogs |
"--.__f-_—-\

7 "set_rstt |—i=| T
cl” =

i=
set_cons

el =R

v

7312/

iEfT

“script.tel”

==

—al—|

iEfT

“set_jo.tcl”

==

-

IS

'

=

/

N

worksZ{4=tE

\
script.tcl
/




/ ERATCLIES1RXITDCRIB TN Flow

4

\— —

EI TR

run.cshfflAx, E&IDC

—/—

1E1T

@

@ EilreportsSworkfi N4, reports

AR T EERRIIRS, work IS4k
AT ER% e TI R RERHISE.
R,

@ BNRERAtop.tcl 314 ;

@ top.tcl]

LIRS FIIA, &2

Y piscript.tcl;

(& DCiZEEscript.tclPAYAIER, &

&, FEIEIRSEE Areports N4k,

—

reports

S

EFRRE

\ﬁ_—/';\

I

==

"

LIHRS

Az

! 3
r — b
=1 TTRERA
“top.tcl”

T iz
“parameter. [—M=| T "set_libra
tel” B ry.tcl” B

iz iz

1T “create_c| |-#—| T “read_des

ock.tcl” fiF= ign.tcl” B
iz iz

T “set_rst.t || T “set_cons

cl” B tel” B
T T
= scripttel”  |l— “set_io.tcl”

== ==

N—y—

ST AR

=

/

run.csh }\
R

2

N

work3Z{543=

\
script.tcl
/

4




/ ERATCLIES1R1ITDCRIB & Flow /

top. tlBIAEATHLE] — " T,

big
1. set library.tcl: HERIRTEREX{FF0search path ﬁméwg

EIJQ/J% “top.tcl”
. s I;?ch ""Pa%jgeter = Vﬁ ""SE libra work3Zis
2. read_design.tcl: AERRENIRISIHHAILIR g P e |

3. create_clock.tcl: AAATEMEFERHIZIR ﬁ"\ — 3 ; /'L}“\I

N RS 1T “create_cl |-@—| T “read_des -
4. set_rst.tcl: EREMIRANRIIAR ockicl WEE | | iantel B /H‘E

5. set iotcl: AERMNBHISOMLER = 1

1T “"set_rstt -9- T “set_cons

6. set conms.tcl: FERRFI IRMER. Hifreprot3 o .tcl’"+ﬂiﬂzrs
| 6

HRYZYER o =
“script.tel” -i— “set_io.tcl”

B [

HAIE 7



/ (FITCLIES R DCHIEEFlow /

/— run.csh \
N == .,
/I,'-=—'\ .

TR
. LUEFEASRERERER, TEANTR; e — —1

reports

“top.tcl”
S S "pararmeter. | T "set_libra
2. BEEXF. 8. B8P, B4, BmABLFY el b v M
R TERITIUR, FEERRRALR; ;ﬁfi\'\ oy i S R

T "create_cl |-@—| §T “read_des e

3\ %ggﬁﬁﬁﬁgégﬁglg%&g)\scrlpt.tC].I:I:I I} 1;:|\:DC ock.tcl” Hﬂ]_zf?- ign.tel” H_iﬂzf?- /
s vy |4

:Hy 1 %}ﬁﬂaiggﬂgjgiﬁ gl_ﬁéji7 "Eo

1T “set_rstt -9'- T "set_cons
cl” B tel” B
HEEE N "6 +
- a7 5T
= “scripttel” -i— “set_io.tcl”
== ==

AT



/ ERTCLIES1ZITDCRIB st Flow /

> BRI FRR—ACEEEENZIRERY

(=)

TERAE: +
@ Wit B EERverilogiE S, FILY EBRB ‘ "

Hv, FRLASEIE T Eextensionig Iv; ﬁgﬂ:ﬁg’_’lﬂ # “script.tel”
@ 1A Rfilelist.tclfflAN, filelist.tclfllASIGFAEY B +

A VISR IR IR 2 — N2 v _listAY =

jz*é’ T “filelist.tcl

o -

@ FIFrv_ listXHs, IRIEMAIARTFSEANIRITIE
BViE St Elscript.tclEHI 7N,

e
oot
01

N

i

Pl

Ji



/ ERTCLIES1ZITDCRIB st Flow /

> BRI FRR—ACEEEENZIRERY

set extension v
source [file join $::script_path test/filelist.tcl]
#1/F FBfilelist.tclff) A<
set des [open [file join $::script_path test/work/v_list] r]
set design [gets $des]  #FJFv_listNH
for {} {$design!=""} {set design [gets $des]} {
puts $script [format "read_file -format verilog %s
$design]
AR S HHES
}

puts $script [format "current_design %s" $top]

R ETRIRIHES

"

; P LSS
emr g , e
E AT I
7 “filelist.tcl .__ﬂi':F :F%:lat ST
ik e

A1 TS



/ ERTCLIES1ZITDCRIB st Flow /

> EEMBIAFER— (IS ilelisttE piERfilelist. tcl

ThEE:
ANiERfilelist. tclf AL, B BERSE TRFMEN S, HET BR (v) [FEEKISUSTEERK
RHENEERIN, R BDCIERverilogftiBAIZIER, E Ascript.tclH,



/ ERTCLIES1ZITDCRIB st Flow / ( Fras )
| %

tﬂ?ﬁe:ﬂrl%l{’ﬁﬂ‘é}
> EEMRIAFER (U filelist4E piE A ilelist.tcl i
2 e
I"Eiﬁ*i Els=
@ B ITIEREERE R TIEIRE Y

@ HMLEIER T RS RS RENER +( —

extension—3, WMR—E, PRI HBREHRNSE

4
Egjz{tl: T = i=iTfilelist
® MPEXHR, WBITEEAES, HEER. >

[

¥
}r_ _"El—ﬁ = -*.-'éu ttljFE’ﬁI%J
== list5rfy

BIZIE1 TS



/ ERTCLIES1ZITDCRIB st Flow /

4

> BEEMBIAFIER—{CiBfilelistd piEbfilelist.tcl

proc FindFile { myDir result } {
if {[catch {cd $myDir} err]} {
puts $result $err
return}
foreach myfile [glob -nocomplain *] {
#IRRIS N ERIZ
if {[string equal $myfile ""]} {
AANRET KRR E]
set fullfile [file join $myDir $myfile]

cd $myDir

return }

if {[file isdirectory $myfile]} {

FindFile $fullfile $result  #INBRE F—RIZRNEIFEAARER
&
} elseif {[string equal [file extension $fullfile] [format ".%s"

#AEY R R RS TR

$::extension]]} {
puts $result $fullfile}}}

(=)
;

tHER 1 {EE
=

v

FUH g
FI==

Az

i=fTfilelist

faiH &=
Iis tor

—

o
Ay | Tl}zl"E7 e




source [file join $::script_path test/find_clk.tcl]

/ {FHATCLIE= 1R TDCRIE N Flow #EAFfind_clk.tclfiZ

r.script_path test/work/clk_list] r]

4

N —— #FTFFv_list3A
> BRI IRIR—ATIPLIREMFRER | set b [gets $a]

set result [open [file join $::script_path test/work/script.tcl]
) . for {} {$b!=""} {set b [gets $a]} {
@ B Aparameter.tclfiiA, SEEEF g

puts $result [format "create_clock -name \"clock\" -period

B ERIEENS2L, WATE/EEH %u -waveform {0 %d} { %s }' $:clk_source [expr
o $::clk_source/2] $b]
7 #IGLE R RTERIRAVTE S HitHEscript. tel AR

@ ARAfind_clk.tclffl A, 1ZHASIBEER puts $result [format "set_dont_touch_network \[get_ports
RERITHRIFTMBRckkRO, FHEE :S(?E]ﬁfll%%iﬁﬁdon’t touch
PR AR EHE|— N 2E Hclk listAISR; puts $result [format "set_drive 0 \[get_ports %s\]" $b]

® $TFFclk list>RY, 1533 RTshin O eI IR ER IR IR ATEIT A

puts $result [format "set_ideal network \[get ports %s\]"

RAVESHIH Rl script. tel AR, $b]
R B iR AR
[ DersAsaTLIRIES R RN

close $result



/ ERTCLIES1ZITDCRIB st Flow /

> BB TS DURRT S O FAE bR find_clk.tcl BHZ: v listIRhIZImaRHA?

TNgE:

B RID AR O], R B work 2 A ( - ) ( . )
clk listS#Y

LIERE: .
@ FTFFv_listSTRY, FEEFHFITRRISIHAGE, FHTFFEORI; \jif\
@ FIFENEAR A R clis [ ;

@ HIE IR BRSO O B work ST Pk listsy | siea A

=R
=)

BIZNIZ1 T



/ ERTCLIES1ZITDCRIB st Flow /

for {} {[eof $designfile]==0} {set fdesign [gets $designfile]} {

if {[regexp {input.*} $fdesign a]} {
#F BB LENZRAT LR AR A\ im O BR—1T
if {[regexp {[*,( ]*cIk[",;]*} $a rport]} {
#7 FIENZRIATVERB—1T ILEC /558 /9 clkHYim ]
puts $fport $rport
ARG ILECERum O Rk R clk_list SR

FaHES R
H "elk_list 3z

FTH "v_list” 3T
= e

HeRImE= 1t F FALENUILAR
RIES= c ki ]

| FTHILE=RLT J

BNz 1TiE



/ ERATCLIES1RXITDCRIB TN Flow

& EREIARTENLHIZRL

& =22, FTBRILIRERHE N T script.tcl9h,

¢ script.tclffi AT EHABMVBERGESFEEER/K,
HIEATLRS;

¢ EEMWBERGAYEIETR, HIERNARE
PSRRI AERGZIIAR., ERZEIAE,
RIERAERIZIA, BsSEIRdigitivss

PaN
Hlo

p

reports

S

mifRE |

]

“top.tcl”

work3Z{543=

2D
|
script.tcl
A

=

S/
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