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Static Timing Analysis is a method for determining if a circuit

meets g@pﬁﬁpﬁrﬁﬁﬁ@j@men, gate-level simulation

Proper circuit functionality is not checked

Vector generation NOT required
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Vector Generation

Design Coverage

Event Driven Timing simula N

Required

Vector dependent(limited)

B

STA

F_

Not Required

Vector independent exhaustive coverage

Takes several days/weeks of CPU

time

Analyzes multimillion gate

Capacity

multimillion designs

Analysis/Debug

No special features for

variation, dynamic loop breaking case

IDesion stvle subnnortl

No Restrictions

Limited support for
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. How STA Work?

Inputs:

Constraints

Timing Models

User commands

Static Timing
Analyzer

Products:

Readable Slack
Reports/Histograms | |

B

Design Data:

flat netlist.
net delay file,

timing model.
reduced parasitic

Constraints:
arrival times.
required arrival times y
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- The length of time that data must stabilize before the clock transition.

Input Input 50% Vdd
-l D Q ¢ |
A\
/CLK | Clock 50% Vdd
Clock

- The length of time that data must remain stable at the input pin after the
active clock transition.

Input

D Q , | ['||j|_|[ 50%, Vdd

-

—P CLK Clock 50% Vdd

Clock




Slacks is used to describe how much of the budget did the logic
used up. ‘

‘Slack - the resulting margin between required & actual time of
signal traveling in the path.

Positive slack or zero means meet constraints

Negative slack means violate constraint

Input

Clock
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The worst case logic path determine the maximum speed

(minimum clock period) for a synchronous system

Postive slack

‘ Example: clock period = 10 ns

Negative slack (violation)

‘ combinational

D logic

B. > CLK

combinational
logic

slack=10-8=2 > O

|4‘>CLHI [_‘>CLI{

slack=10-11=-1 < O ' clock period = 10 ns
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» Large positive slack

o Large size

o Large power

i

Power vs. Slack
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@ Deéign is broken down into sets of timing paths
(2 Delay of each path is calculated

(3) Path delays are checked to see if timing constraints have been met
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FF1 FF2

- Input port to data pin of flip-flop ( )

- Clock pin of flip-flop to data pin of flip-flop (
- Clock pin of flip-flop to output port ( )
- Input port to output port ( 1)
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A setup timing check verifies the timing relationship between the clock
and the data pin of a flip-flop so that the setup requirement is met.

CK | |

Setup time |

Data can change | of flip-flop |

any time here '
<

Setup requirement of a flip-flop
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[aunch
flip-flop
Combinational
—P (::fQ logic (7 4,)
Tfﬂum;fi | T
J k2
@ i >_>CK e
UFFO

Capture &
ﬂip-ﬂﬂlj I Ti.‘y{f!t’f

- @@
> TE'EI up

P

caplture

Launchi&i®, ASTIEER ]

I>CK L—fT launch H:
h “
UEE Launch edge

UFFO/CK A

UFF1/D . Data must be stable
' during the setup time

>

< :a-i fSetup limit
| Tcaprure | ‘ TSE."up '
UFF1/CK A

Capture edge
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Launch Capture

flip-flop flip-tflop
Combinational
—D Q logic (T,z,) D Q
Ltaunch f > L se up
¢LEM > CK CK
UFFO UFF1
T{:apfum
Y;aunch +I::k2q _I_T dp < I::apture i I:::ycle K Y;Etllp
the delay of the clock tree of the launch flip-flop UFFO clock period

the delay of the combinational logic data path

the delay of the clock tree for the capture flip-flop UFF1



2 & 4

AR B 2 A A mr B I

Startpoint: UFFO (rising edge-triggered flip-flop clocked by CLKM)
Endpoint: UFFl (rising edge-triggered flip-flop clocked by CLKM)
Path Group: CLKM

Path Type: max

Point Incr Path
clock CLKM (rise edge) 0.00 0.00
clock network delay (ideal) 0.00 0.00
UFFO/CK (DFF ) 0.00 0.00 r
UFFO0/Q (DFF ) <- 0.16 0.16 £
UNORO/ZN (NRZ2 ) 0.04 0.20 r
UBUF4/7Z (BUFF ) 0.05 0.26 r
UFF1/D (DFF ) 0.00 0.26 r
data arrival time 0.26
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clock CLKM (rise edge) 10.00 10.00
clock network delay (1deal) 0.00 10.00
clock uncertainty -0.30 9.70
UFF1/CK (DFF ) 9.70
library setup time -0.04 9.060
~data required time 9.060
data required time 9.00
data arrival time -0.26
slack (MET) 9.41
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