PrimeTime

Static Timing Analysis Tool

George Michael

Scholarly Paper — Fall 2006
Dr. Gaj
Dr. Barnes

George Mason University



Table of Contents

Yoo [0 L1 i o] o S SPPPPP 3
INTFOAUCTION TO TC L uuuutiiiiiei e e ettt s s e e e e e e e e e e e e e e e eeeeeeeeeennes 4
BT LT Y40 = 11 0] o PSPPI 6
Capacitance and Transition VIoIatioNS....... .o eeeeeeeeiiiiiiinne e eeeeeeeeeieeeenneens 8
Temperature, Voltage, and PrOCESS..........uuuiieeeiiieiiiie e e e e e 9
TIMING CONSIIAINTS ...ttt ettt e e e e e e e e e e eeeeeeeeennnenes 9
ClOCKS. ..ottt eeeeee e e e e e e e et e ettt et e e e e e e e e e e e e e e e e e e eeeaaranane 10
INPUY/OULPUL TIMING..unnieeeeiiiie e e et e e e e e e e e e e e s e e e e e e eraaaas 11
FaISE PatNS..... .ot e 13
MUILI-CYCIE PathS... .. 14
Path Delay CalCUlation .............uuuuu e e 15
CIIDEIAY. ... 15
N[ =T - Y PTR 16
Generating PrimeTime REPOIMS .......couuiii e e e e e eeeeaes 17
=T oY o A I 211 o 17
(0] 0 = U T B (o 18
REPOIT_CONSITAINTS .....ccoiiiiiiiiiiiiiii ettt e e e e e r e s 19
RepOrt_CIOCK _tIMING ......ooviiiiiii e 19
Generic PrimeTIME SCIPL........ii i eeee e e e e e e e e e e eanans 20
CONCIUSION L.ttt i 4442222 e e e e e e et e e e et bbb n e e e e eaeeaaeeeeeeeeeseesnsnnnnns 22
REIEIEINCES ...ttt e e e e et e e ettt e ettt b e e e e e e e e e e e e eeees 23



Introduction

The question of how to ensure that when an ASi@ased and routed, that every
path in the design does not violate setup and tholel specification of the flip flops?
This is where Synopsys’s PrimeTime comes into tB&CAdesign flow. PrimeTime is a
full chip static analysis tool that can fully aredya multimillion gate ASIC in a short
amount of time. The main advantage of PrimeTintbas does not use test vectors to
simulate the critical path. This vector-less apploremoves the possibility that not all
critical paths are identified when writing the deleectors. With many of the commands
the same as Design-Compiler, making the additidArimheTime to the ASIC design
flow very easy because the designer does not hateep learning curve. PrimeTime has
the ability to analyze a design over various terapges, voltages, and process
variations, will make a designer feel that theyéhprvoduced a very robust design.

What makes PrimeTime so flexible and able tafibicomplex design flows is
that Primetime works with several file formats.inkReTime will read in Verilog, VHDL,
or EDIF netlists along with numerous delay formatandard delay format (SDF) and
standard parasitic format (SPEF). PrimeTime useptoprietary database (db) files of
the standard cell and macro library to determiredislay through the cell and transition
of the output pin. The last file that PrimeTimeds is the Synopsys Design Constraints

(SDC) file, which defines your ASIC to PrimeTime.
Netlist Format: Delay Format: Library Format:

Verilog
VHDL
EDIF

Constraints (SDC):

<«—| Create Clocks
I/O Delay

PrimeTime Data Base

A

Timing Analysis

Reports

Figure 1 — PrimeTime Top Level Description



Introduction to TCL

PrimeTime is controlled through a scripting langgigalled Tcl (tool command
language). Tcl is pronounced like "tickle". Tclkisery powerful but simple open source
language that was created by John Ousterhout atrtiversity of California at Berkeley
[1]. PrimeTime has included some very usage vamfdollections) that make
interfacing with the database very easy. WheninghRrimeTime it is a good
programming practice to create a script insteagmhg each command individually.
There are numerous websites on the internet arkklibat covers the tcl language in
more detail then what is presented in this paper.

Creating variables in tcl is the same as creatar@bles in the c-shell UNIX
environment.

pt _shell>  set home_dir “/Juser/home/”

A very powerful feature of PrimeTime is that UN&ivironment variables can be
passed to PrimeTime. The same PrimeTime varialldeanitialized from the UNIX
environment variable $HOME.

pt_shell>  set home_dir $env(HOME)

When a design is read into PrimeTime, new desigrni@éant variables
(collections) are automatically created. The nawables allow for faster and simpler
scripting of design constraints. For the followxamples, let's use a straightforward
design seen in figure 2.

Top Level Design

Reg_Hier

Input_1
Net_1
Net_4

b= q Multiplexer Output
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S ar Q
Reg_6
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Input_2

7

Input_3

Clock

\
Select

Figure 2 - Simple ASIC Design



This design has 5 primary inputs and 1 primary oumd several register to register
paths. Two new variables are created containieg grmary input and output from the
design.

pt_shell> all_input
{Input_1 Input_2 Input_3 Clock Select}
pt_shell> all_output
{Output}

When setting a constraint on a primary input, thersi can either specify all the ports or
individual ports by using get_port variable.

pt_shell> set_false path —from [all_input] \
—to [all_output]

pt_shell> set_false path —from [get_port Input_1] \
-to [all_output]

Every instance and net is also placed in variabtbé database which can be
accessed by the user. One note here, when sattiogstraint, such as false path or
generated clock, always set the constraint fromrsiance and not the net. Nets can be
renamed or removed during the normal place anc noacess thereby creating errors in
your PrimeTime scripts.

# Do not set the constraint using net names.
pt_shell> set_false path —from [get_net netl] \
-to [get_net net4]

# The proper way to set a constraint is by using th e
# instance and pin names.
pt_shell> set_false_path —from [get_pin reg_heir/re g_1/Q]\

-to [get_pin reg_4/D]

PrimeTime will accept regular expression when isgttionstrains, so if the user wants to
apply the constraint to several instances or piigh the constraint below both
reg_hier/reg_0 and reg_hier/reg_1 instances woaNe la false path attribute set to any
pin of instance reg_4.

pt_shell> set_false_path —from [get_pin reg_heir/re g_*Q]\
-to [get_pin reg_4/*]

Any question about a PrimeTime command the usecla®e found by typing
man and the command name. If the user only warded the command inputs without
the command description, simple type the commaltawed by “-help”

pt_shell> man set_false_path
pt_shell> set_false_path -help



Timing Violations

When PrimeTime analyzes a design, it is checkiag éach path meets the setup
and hold specification for the design library thati specify. Along with setup and hold,
PrimeTime will also check that transition to anohfra gate is not outside of the timing
table and that the capacitance on the output eflasmot too large. PrimeTime will
time every path twice to ensure that path doesaage a setup or hold violation whether
the path is rising or falling.

Setup violations happen when data changes lessdhananoseconds before the
rising edge of the clock. Hold violations are $anio setup violations but data changes
less thandyq after the rising edge of the clock. There is adein around every rising
clock edge that has a width ofdtp+ tho) Where the data can not change. Changing the
data inside this window will cause metastabilityide of the flip flop. Depending on
which side of the clock edge the data changesirdetes if the data path violates setup
or hold time.

’7
Clock | Q

Data | S

I
tSetup ' tHold

Figure 3 - Setup and Hold Diagram

Every path in the design is a register to regssteven input and output paths.
The time through the combination logic must be teas one clock period minus the
clock uncertainty, flip flop setup time, and tint¢akes to transfer the data to the Q pin
when clock goes high. Clock uncertainty countscfock skew (phase difference)
between the launching flip flop and the capturiliyg ffop [3].

Data is
Data is captured
launched
\ SET SET
D Q D Q
CLR 6 CLR 6
Launct Capture
clock

Figure 4 — Generic Register to Register Path
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tHold tSetup

Figure 5 - Timing of Generic Register to Register Path

Calculating TFombinational logidS Very simple. The delay though the cell is atiae
the time thought the net. For given path belofigare 5,

0.15 0.12
[ 04 ] 0.21 Wj

062 0.83 1.01 0.57

0.5
Figure 6 - Calculating Teombinational logic

Tcombinational logic= (0.5 + 0.04 + 0.62 + 0.21 + 0.83 + 0.15 + 1.0 2 + 0.57)
=4.05 ns.

How the delay through a book is calculated willcoger later on in this paper. The
delay though the net is calculated by PrimeTimenfoata that is contained in the delay
format file like a SPEF or SPF. A SPEF or SPFddetains extracted capacitance and
resistance information based on the routing irdéegn.

Setup violations are essentially where the data igabo slow compared to the
clock speed at the capture latch. With that indhtivere are several things a designer can
do to fix the setup violations.

* Reduce the amount of buffering in the path.

* Replace buffers with 2 inverters place farther aipar

* Reduce larger than normal capacitance on a boaoitfgiopin.

* Increase the size of books to decrease the dalaygh the book.



» Make sure clock uncertainty is not to large for tdxehnology library that you
are using.

* Reduce clock speed. This is a poor design teckragd should be used as a
last resort.

Hold violations have the opposite problem of sethiold violations are caused
when the data is not held long enough at the latijpcAop to ensure that data was
clocked in completely. To state to problem diffehg hold violations are caused when
data is too fast when compared to the clock spédtbld violations are not fixed before
the chip is made, more there is nothing that cadidoe post fabrication to fix hold
problems unlike setup violation where the clockespean be reduced.

To fix hold violations in the design, the designeeds to simply add more delay
to the data path. This can be done by

* Adding buffers/inverter pairs/delay cells to theéadpath.

» Decreasing the size of certain books in the dath. plt is better to reduce the
books closer to the capture flip flop because tigehess likely hood of
affecting other paths and causing new errors.

» Add more capacitance to the output pin of booké Vigtht capacitance.

One thing to note when fixing setup or hold viaas. Only make modification
to the data path. Adjusting register locationesnoving/adding books to the clock path
will fix the violation that you are looking at bwill cause more violations that were not
present before. The designer will end causing mialations then they fix.

Capacitance and Transition Violations

When a signal takes too long transiting from @wgd level to another, a
transition violation is reported. The violationagunction of the node resistance and
capacitance [3]. The designer has two simple olsto fix the transitions violations.
The first is the increase the drive capacity oftibek to increase the voltage swing or
decrease the capacitance and resistance by mdwarsptirce gate closer to sink gate.
The second option is to increase the width of tute at the violation instance pin. This
will decrease the resistance of the route anch&xdttansition violation.

The capacitance on a node is a combination diat@ut of the output pin and
the capacitance of the net. This check ensuréshitbalevice does not drive more
capacitance than the device is characterizedTbe violation can be removed by
increasing the drive strength of the book or byfdririg the some of the fan-out paths to
reduce the capacitance seen by the output pin.



Temperature, Voltage, and Process

The interplay of voltage, temperate, and process design only complicate
matters be increasing the number of PrimeTime rufiBese three things do complicate
matters but not as much as it might seem at firbe problem can be reduced by
understanding which condition causes the best amdtwase conditions and testing the
design accordingly. If we graph voltage, temperatel process individually against
performance, we will be able to see what causebeleand worst case design
circumstances.

Nominal

Nominal

Delay Delay Nominal Delay

Voltage Temperature Process
Figure 7 - Delay vs. Voltage, Temperature, and Process

From the graphs, it is visible that the best @adeast delay is when the voltage is
high, temperature is low, and process is fast.ré8fibes the worst case or most delay
would be the contrary, low voltage, high tempemtand a slow process [2]. With the
knowledge that increased delay causes more setigiiohs and decreased delay causes
more hold violations, we can accurately fix setod hold violations across voltage,
temperature, and process. If we bound our desighdworst and best case conditions
we can analyze the design only 2 times instead of 37 times.

* Use the worst case delay when testing for setuptions.
» Use the best case delay when testing for hold tiols.

Timing Constraints

Timing constraints are how the designer tells Biirme about the timing
behavior of the ASIC. There are three main comggdhat must be defined to guarantee
that the fabricated ASIC functions as the desigmersioned it to. The three minimum
constraints the design must supply are defininglbek, input delay, and output delay.
When the clocks are defined, all register to regipaths are assumed to be constrained
in one clock cycle. The input delay defines tineetifrom the output of another ASIC
through a primary input to a register. An outpelagt is the same as input delay but from
the output of a register through a primary outputht input of another ASIC. These
three constraints define the behavior of the ASI®rimeTime.



Clocks

To define a clock in PrimeTime, it is a functiontlee input port, clock frequency,
and duty cycle. With a place and routed desigancthck port is no longer directly to
every flip flop. A clock tree is grown, and Primele must be told to propagate the
clock signal through the clock tree. To defindazk with a frequency of 500 MHz or 2
ns period in PrimeTime the following command isdise

pt_shell> create_clock —period 2 [get_port clk]

There are cases when an internal clock is noheéfirom a primary input, such
as a divide by counter for a pll for example [3] define an internal clock from a pin on

an instance
L D SET Q SYS_CLK

CLR Q
divideByReg b

Figure 8 - Divide By Register

CLK

pt_shell> create_generated_clock —name divide —souc e clk\
—divide_by 2 [get_pins divideByReg/Q]

It is a good design practice to add extra mangiio ihe design. The PrimeTime
command, set_clock uncertainty, adds the extraipgdd both the setup and hold
calculations to every path in the design. Duriyigtisesis set_clock uncertainty is used
to account for delay between the clock brancheswkk A designer can use this fact to
over constrain the design during synthesis and thka constraint during timing closure
to ensure that the design will meet timing whengatgl design is complete.

pt_shell> set_clock_uncertainty .1 [all_clocks]

Primetime can treat the clock paths as ideal alyar the clock path from the
primary clock input to register clock pin. The g@bpagated_clock command specifies
that PrimeTime realized the latency for each cloath. This command should be used
during post route analysis.

pt_shell> set_propagated_clock [all_clocks]

1C



Input/Output Timing

PrimeTime assumes that the data signal arrivieegirimary input at time 0 and
does not constrain the output paths at all. Thedfime commands set_input_delay
and set_output_delay are used to constrain the arglioutput ports respectively.
Calculating the I/O delay is very simple remembgtimat all paths are register to

register.

The set_input_delay specifies the amount of tin&kies for the signal to
propagate from the external logic to the primapuin3]. When this command is used it
IS necessary to specify a clock signal that thetisgynal is relative to. PrimeTime will
calculate the amount of time it takes for the signg@ropagate through the internal logic.

Clk f

Top Level Design

| Tck->Q |

[T ]

(Telk->Q + Tm)
Input Delay

(Tn + Tsetup)

Figure 9 - Input Delay Example

pt_shell> create_clock —period 20 [get_port clk]
pt_shell> set_input_delay 2 —clock clk [get_port Al
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The output path is constrained using the set_outi@lsly command. The time
that the designer specifies the amount time thereat logic needs. PrimeTime will
calculate how long the signal takes to propagatautih the internal logic [3]. As in the
set_input_delay command the output signal musefezenced against a clock signal to
calculate the setup/hold times.

Top Level Design

DSETQ

car Q

ToIk—>Q| | Ts | | Tt |

Clk 2ns/‘

(Tclk->Q + Ts) (Tt + Tsetup)
Output Dela

Figure 10 - Output Delay Example

pt_shell> create_clock —period 20 [get_port clk]
pt_shell> set_output_delay 2 —clock clk [get_port Al

12



False Paths

There are paths in a design were a designer waild/ant the timing arcs to be
calculated [3]. These paths are either not refetafunctional operation of the circuit or
paths which are impossible to exercise. Anotheeaehere a false path is needed is
when data is launched off of a clock and captured different asynchronous clock
domain.

In figure 11 shown below, it is not possible fasignal that starts Mux_1/S1 and
propagates to Mux_2/D through the Mux_2/S1 inpat pihe same can be said if a
signal starts at Mux_1/S2 can not travel throughMux_2/S2 pin. This is an example
of a logical false path. The timing arcs mustdmaved from this example.

pt_shell> set_false_paths —through Mux_1/S1\
—through Mux_2/S1

pt_shell> set_false paths —through Mux_2/S2 \
—through Mux_2/S2

Mux_1 Mux_2
$2

C ENB C ENB

™
V“

Figure 11 - Logical False Path Example

When data is launched from one clock domain aptuced on a different
asynchronous domain, metastability can acquiree pidtential errors can be sent to the
next set of registers causing errors to rippleughothe design. There are several EDA
tools that can identify and correct clock domaiossing by inserting synchronizing cells.
To ensure that PrimeTime does not check for setdphald in figure 12 the following
PrimeTime commands should be used. It should tedrthat a false path much be
created from one clock domain to another and wessar If this is not done potential
errors can occur.

pt_shell> set_false path —from clk_a —to clk_b
pt_shell> set_false path —from clk_b —to clk_a

D SET Q D SET Q
CLR 6 CLR 6
Clk A Clk_B

Figure 12 - Clock Domain Crossing False Path




Multi-Cycle Paths

A multi-cycle path is when a signal takes morantbae clock cycle to propagate
to the end point [3]. When you use this commana specify how many cycles until the
signal is captured. There is one wrinkle thatdesign must be aware when using this
command. The default hold check will be preforroeé cycle before the setup check.
PrimeTime must be configured to check for hold afi@ns Nhuii-cycies Cycles before the
capture edge.

Multiplier takes 5 clock cycles to produce a
result.

DSETQ DSETQ

F CLR 6 CLR 6
Capture_Reg

Launch Default Capture

Hold
Check Hold Check Setup Check

Clk

Clock
Figure 13 - Multi-Cycle Example

pt_shell> set_multicycle_path —setup 5\
—to [get_pins Capture_Reg/D]

pt_shell> set_ multicycle_path —hold 0\
—to [get_pins Capture_Reg/D]

14



Path Delay Calculation

Cell Delay

In the previous section, cell and net delay wessiared for easy calculations of
total path delay. In this section, it will be exjled how PrimeTime calculated the delay
and what components are need for the calculatiBesore PrimeTime starts calculating
path and clock delays, it first breaks each paithtiming arcs [3]. Each timing arc
contributes to either cell or net delay.

__ Timing Arcs I
e -TE\BIET—C@"—

|:> :’
S ----- i l 5

Figure 14 - Timing Arcs
Picture provided by Synopsys

As shown in figure 6, the total path delay is tddiion of all the net and cell
delay. When PrimeTime analyzes a path, it mugp keek of edge sensitivity or
unateness [3]. If PrimeTime used the only largesmallest delay when calculating the
path delay, the results would be overly pessimrsistlting in false setup and hold
violations. This is why PrimeTime must know if imput and output of the cell is
rising/falling for each path. Also, since PrimeEimioes not use test vectors, each path is
analyzed twice, once with a rising input and ondé & falling input.

Library: pin (out)
Intrinsic_Rise : 1.0;
Intrinsic_Fall : 0.5;

Library: pin (out)
Intrinsic_Rise : 1.0;
Intrinsic_Fall : 0.5;

41 DQJ

U1 u2

Figure 15 - Edge Sensitivity

Cell delay is stored in files called Synopsys dasafiles or db files. Database
files are compiled liberty files. Liberty fileseaan open standard file which contains 2

1t



dimensional non-linear lookup tables for both dellay and output transitions. The
lookup tables contain two inputs, output load andkll and the input transition to the
cell. The output transition becomes the input titaorsto the next cell. PrimeTime will
use a first order approximation if the input traiosi or output load fall within two of the
table points [4]. Table sizes can vary from a Bydrix to 7x7 matrix.

Cell Delay (ns)

Output Load (fF)

1

¢

20

Input Transition (ns)

9.4

Cell Delay = 6ns

Output Transition
(Vendor Units)

0

19

23

12

32

Output Transition = 28 units

20

Input Transition (ns)

15

29

38

Figure 16 - Non Linear Lookup Table Example

Database files are read into PrimeTime by the |nalth variable. Link_path is a
space-delimited variable so multiple database Giéasbe read in at a time.

pt_shell> link_path “stdCell_ss.db rams_ss.db”

For more information of generation of liberty filplease refer to the scholarly
paper “Standard Cell Based ASIC Library Developntdaw” by Saadat Khan [4].

Net Delay

The net delay is calculated by PrimeTime by aermdl delay calculator. A user
can choose not to use the PrimeTime internal dedéyulator and use a third party EDA
tool [3]. Cadence’s SignalStorm will read in sppf/ analyze the design, and produce
SDF (standard delay format) files which can be useBrimeTime. The following

command is used to read the parasitic file intanEfiime.

pt_shell> read_parasitics -format SPEF top_level.sp

1€
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Generating PrimeTime Reports

Report_Timing

Reporting the information stored in the PrimeTida¢abase allows to user to
identify timing violations and make informed engeneg changes to the design.
PrimeTime provides extensive commands to repoupsétold, and design rules
violations. To reduce the size and complexityhef PrimeTime reports, it is
recommended to break the design into groups. Tdrerd main groups that can be seen
in figure 17 [3].

Path

p D SET Q D SET Q Pgth

car Q car Q

Path

Figure 17 - Path Grouping
Path 1: Input to Registers
Path 2: Register to Register
Path 3: Register to Output
Path 4: Input to Output

Note that each path begins at a valid start poidtend points. Valid start points are
primary inputs port and clock pins of the regist¥alid end points are primary output
ports and all input ports on registers (this inelsi@nable and scan in pins) except for
clock pins. To reduce the amount of code a desigst write, PrimeTime has built in
collections (variables) which make grouping to &odh the registers in the design very
simple [3]. Using the all_register collection makestraightforward to find and report
input to registers, register to register, and tegi® out paths. Please

pt_shell> report_timing -from [all_registers -clock _pins] \
-to [all_registers -data_pin s]

17



There are many options the user can specify whiéngéhe report_timing
command. It is recommended that the user reviewtanual for this command because
it is used with every design.

Pt_shell> man report_timing

Several of the more common command options wiptesented in this paper.

-from and —to

When this commands is used on the paths contartbgs option will be
reported. If this commands is not used PrimeTinmlledefault to the longest path
(critical path) in the design.

-path full_path

This option reports not only the data path butiéiueching and capturing clock
path. Set propagated_clocks must be set for gisroto properly report the clock
paths.

-delay {max|min}

PrimeTime will calculate either setup or hold degiag on how the input to this
option is set. If the input of the option is setmax” then PrimeTime will analyze the
design and calculate the setup times for all thlegpalf the option is set to min then each
paths is check for hold violations.

-nets/-cap/-trans

To include information about the nets in the tigieports the following options
can be used.

-nets: This command tells PrimeTime to includenbts in the reports.

-cap: The lump capacitance of every net will j@oreed with this command.

-trans: Reports the input driving transition oa gin in the path.
-max_paths, -nworst

These two options control the number of pathsdhmafrinted in the reports.
Since there could be hundreds of thousands pathg igiven design, it is only necessary
to see the paths which are failing or close torfgil

-max_paths; This variable states the total numbpaths to be reported per
group. The default is one.

-nworst: This variable states the number of endfgsdb be reported.

18



For an example of the report_timing command pleasegeneric PrimeTime script
section of this paper.

Report_Constraints

This command generates a summary of all pathstkatiolation setup and hold
times as well as and any cells that violation agiesile such as fanout, capacitance, and
transition. Viewing this one report will tell yotichanges will need to be made to your
design.

pt_shell> report_constraints -all_violators

Report_clock_timing

Clock skew can be a cause of multiple timing fa&tu This command will report
the skew, the difference between the longest aadesdt clock insertion time, and allow
the design to evaluate whether or not the cloeknnast be resynthesized. This is a
powerful command can save the designer from nunsdroung closure spins.

Pt_shell> report_clock_timing -type skew -verbose



Generic PrimeTime Script

This section is intended to give a student or b@gondesigner a complete but adaptive
script to begin working with PrimeTime. To runchaommand can be cut and pasted in
the PrimeTime command line individually or execuéth one command from the

Linux/Unix prompt.

[Linux] user@gmu>> pt_shell —f pt_script.tcl |& tee

pt.log

A total of three scripts must be created, one &mwhediming corner.

#
# Library Declarations.
#

set search_path ". /proj/timing/etc"
set link_path "*"
lappend link_path "stdCell_tt.db"

#
# Read in Design
#

# Read in netlist
read_file -f verilog top_level.v

# Define top level in the hierarchy
current_design "top_level"

# Combine verilog and db files and identify any err
link_design

# Read in SPEF file
read_parasitics -quiet -format SPEF top_level.spe

#
# Apply Constraints
#

# Read in timing constraits
read_sdc -echo top_level.sdc

# Propagate clocks and add uncertainty to setup/hol

set_propagated_clock  [all_clocks]
set_clock_uncertainty 0.2 [all_clocks]

2C
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#
# Time
#

set_operating_conditions -min WORST -max WORST

# Register to Register
report_timing -from [all_registers -clock_pins] \
-to [all_registers -data_pins] -delay_typ
-path_type full_clock —nosplit \
-max_paths 1 -nworst 1\
-trans -cap -net > tc_reg2reg_setup.rpt
report_timing -from [all_registers -clock_pins] \
-to [all_registers -data_pins] -delay_typ
-path_type full_clock —nosplit \
-max_paths 1 -nworst 1\
-trans -cap -net > tc_reg2reg_hold.

# Register to Out
report_timing -from [all_registers -clock_pins] \
-to [all_outputs] -delay_type max \
-path_type full_clock —nosplit \
-max_paths 1 -nworst 1 \

-trans -cap -net > tc_reg2out_setup.rpt

report_timing -from [all_registers -clock_pins] \
-to [all_outputs] -delay_type min
-path_type full_clock —nosplit \
-max_paths 1 -nworst 1 \
-trans -cap -net > tc_reg2out_hold.

# In to Register
report_timing -from [all_inputs]
-to [all_registers -data_pins] \
-delay_type max \
-path_type full_clock —nosplit \
-max_paths 1 -nworst 1 -trans \
—cap -net > tc_in2reg_setup.rpt

report_timing -from [all_inputs] \
-to [all_registers -data_pins] \
-delay_type min -path_type full_clo
-nosplit -max_paths 1 -nworst 1 \
-trans -cap -net > tc_in2reg_hold.r

# All Violators — Find Cap/Tran Violations
# Summary of Setup/Hold Violations
report_constraints -all_violators > tc_all_viol.r

# Clock Skew
report_clock_timing -type skew -verbose > tc_cloc

exit
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Conclusion

Static timing analysis is the most accurate apgréa@nalyze the timing
performance of a design before performing dynamag analysis through extensive
testbenches. Synopsys PrimeTime software is nseractive and allows users to apply
timing constraints on their design. Most of thguieed timing characteristics of a design
are provided in the database. However, the usstgi® combine his/her timing analysis
proficiency with the knowledge of the tool to extrdifferent timing information, such as
path delays, clock performance, and setup andthol The tcl language environment
provides the users access the required informédier and more easily. A user needs
to refer to the PrimeTime software release notethi® latest updates on the tool. In sum,
this document, combined with the user manual, ples/reference material for
PrimeTime static timing analysis.
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