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2 & 4

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 (NR2 ) 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



2 & 4

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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Question




A :
A Flip-flop to Flip-flop Path @ which Path Group is this path belong to?
Wy . - .
Startpoint: (rising edge-triggered flip-flop clocked by

- Endpoint:( UFFl) (rising edge-triggered flip-flop clocked by(CLKM)

Path Group:(CLKM)

- Path Type: max

Point Incr Path

- The Path Group line indicates that it belongs to the path group CLKM ——
clock CLKM (rise edge) 0.00 0.00

clock network delay (ideal) 0.00 0.00
UFFO/CK (DFF ) 0.00 0.00 ¢
UFFO0/Q (DFF ) <- 0.16 0.16 £
UNORO/ZN (NR2 ) 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

@ what are the start point and the end point of this path?



2 & 4

(3) Path Type?

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 :

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 (NR2 ) 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



Launch Capture
flip-flop thip-tlop
Combinational D Q

> rs*erup

CK
UFFI

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



4 :
A Flip-flop to Flip-flop Path (3) Path Type? ;
2 | o |

Startpoint: UFFO (rising edge-triggered flip-flop clocked by CLKM)
Endpoint: UFF1l (rising edge-triggered flip-flop clocked by CLKM)

- Path Type:

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

The Path Type line indicates that the delays shown in this report are all path delays indicating that this is a
setup check.

This is because setup checks correspond to the through the logic.

Note that the hold checks correspond to the through the logic.

‘_!—-v.-'_

Path Group: CLKM <



Flip-flop to Flip-flop Path

clock CLKM (rise edge) 10.00 0.00
clock network delay (i1ideal) 0.00 0.00
~clock uncertainty -0.30 9.70
UFF1/CK (DFF ) 9.70 r
library setup time -0.04 9.66
~data required time 9.606

data required time
data arrival time -0.26




V'
o Flip-flop to Flip-flop Path @) Constrain?
; | - |

create_clock -name CLKM -period 10 -waveform {0 5} [get_ports CLKM]

‘clock CLKM (rise edge) 10.00 10.00

~ clock network delay (ideal) 0.00 10.00

-0.30 5.7¢

~ UFF1/CK (DFF ) 9.70 r

- library setup time -0.04 9.66

- data required time 9.66
data required time 9.00
data arrival time -0.2606




[Launch
flip-flop
Combinational
—PD [ logic (7))
T .
CLKM launch L2k Tcﬂq
UFFO
N
rb-
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Capture < >
flip-flop ' Ievele '.
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N | Feetw
PCK :L{T launch }i
UFF

Launch edge
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UFF1/D Data must be stable
during the setup time
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UFF1/CK Clockjuncectainty 4

Capture edge
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set ideal network dont touch

Startpoint: UFF0 (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
UFFO/CK (DFF ) 0.00 0.00 r
UFFO0/Q (DFF ) <- 0.16 0.16 £
UNORO/ZN (NR2 ) 0.04 0.20 «r
UBUF4/7Z (BUFF ) 0.05 0.26 r
UFF1/D (DFF ) 0.00 0.20
data arrival time 0.26



Flip-flop to Flip-flop Path

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

lock CLKM (rise edge)

FFO/Q (DFF )
UNORO/ZN (NR2 )
UBUF4/7Z (BUFF )
UFF1/D (DFF )
data arrival time

Path

O O O O O O o O

.00
.00
.00
.16
.20
.20
.20
.20
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Flip-flop to Flip-flop Path

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
FFO/CK (DFF ) 0. 0.00 &
FFO/Q (DFF ) <- 0. 0.16 f
NORO/ZN (NR2 ) 0. 0.20
BUF4/Z (BUFF ) 0.05 0.26 r
0.00




A
N Flip-flop to Flip-flop Path
A | = |

|clock CLKM (rise edge) 10.00
10.00
clock uncertaint -0.30 9.70 \
~ library setup time -0.04 9.66
~data required time 9.606
data required time 9.00
data arrival time -0.26




Flip-flop to Flip-flop Path

clock CLKM (rise edge) 10.00 0.00
clock network delay (i1ideal) 0.00 0.00
~clock uncertainty -0.30 9.70
UFF]1/CK (DFF 9.70 r
library setup time 1..,=0.04 -0.04 9.606
~data required time 9.606
data required time 9.00
data arrival time -0.26




Flip-flop to Flip-flop Path

clock CLKM (rise edge) 10.00 0.00
clock network delay (i1ideal) 0.00 0.00

- Jclock uncertainty -0.30 9.70
UFF1/CK (DFF ) 9.70 r
library setup time -0.04 9.66
~data required time 9.606
data required time 9.00
data arrival time -0.26




Flip-flop to Flip-flop Path

clock CLKM (rise edge) 10.00 0.00
clock network delay (i1ideal) 0.00 0.00

~ clock uncertainty -0.30 9.70
UFF1/CK (DFF ) 9.70 r
library setup time -0.04 9.66
|data required time 9.66

data reguired time - 9.66
data arrival time




Launch Capture
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Flip-flop to Flip-flop Path

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

UFF0/Q (DFF ) <-

UBUF4/7Z (BUFF )
UFF1/D (DFF )
data arrival time

0

0.
UNORO/ZN (NR2 ) 0.04

0

0
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Flip-flop to Flip-flop Path

clock CLKM (rise edge) 10.00 0.00
' | 0

~ clock uncertainty -0.30 9.70
UFF1/CK (DFF ) 9.70 r
library setup time -0.04 9.66
~data required time 9.606
data required time 9.00
data arrival time -0.26
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Startpoint: UFFO (rising edge-triggered flip-flop clocked by CLKM)
Endpolint: UFF1l (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
0.11
UFFO/CK (DFF ) 0.00 0.11 r
UFF0/Q (DFF ) <- 0.14 0.26 f
UNORO/ZN (NR2 ) 0.04 0.30 r
UBUF4/7 (BUFF ) 0.05 0.35 r
UFF1/D (DFF ) 0.00 0.35 r
0

data arrival time .35



A
i | |
4 clock CLKM (rise edge) 10.00 10.00

clock network delay (propagated)
clock uncertainty -0.30 9.82
UFF1/CK (DFF ) 9.82 r
library setup time -0.04 9.78
data required time 9.78

- data required time 9.78
data arrival time -0.35
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The timing path report can optionally include the expanded clock paths, that is,

with the clock trees explicitly shown. Here is such an example.

data arrival time 0.35

)

‘Point Incr Path
clock CLKM (rise edge) 0.00 0.00
clock source latency 0.00 0.00
CLKM (in) 0.00 0.00 r

|UCKBUFO0/C (CKB ) 0.06 0.06 r|
UCKBUF1l/C (CKB ) 0.06 0.11 r|
UFFO/CK (DFF ) 0.00 0.11 r
UFFO0/Q (DFF ) <- 0.14 0.26 £
UNORO/ZN (NR2 ) 0.04 0.30 r
UBUF4/7 (BUFEF ) 0.05 0.35 r
UFF1/D (DFF ) 0.00 0.35 r

&l



> »)

clock CLKM (rise edge) 10.00 10.00
clock source latency 0.00 10.00
CLKM (in) 0.00 10.00 r
UCKBUFO0/C (CKB ) 0.06 10.06 r
UCKBUF2/C (CKB ) 0.07 10.12 r
UFF1/CK (DFF ) 0.00 10.12 r
clock uncertailnty -0.30 9.872
library setup time -0.04 9.78
data required time 9.78
data required time 9.78
data arrival time -0.35

slack (MET) ' 9.43
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The “r’ and “f° charactersin the timing report indicate 'the@and {allina) edge of the
clock or data signal. The previous path report shows the path starting from the falling edge of

UFFO/Q and ending on the rising edge of UFF1/D. Since UFF1/D can be either 0 or 1, there can be

Startp UFFO (risin e-trl ered flip-flop clocked by CLKM)
a path endmgjaufw falling edge.of UFFL/D as.well.Here is such A pathoa 1y crmm

Path Group: CLKM
Path Type: max

Point . D -
clock CLKM (rise edge) S Ee PR ‘

' clock source latency 0.00 0.00 i
CLKM (in) 0.00| 0.000r |
UCKBUFQ0O/C (CKB ) 0.06 0.06[r |
UCKBUF1l/C (CKB ) 0.06 0.11f r
UFFO/CK (DFF ) 0.00 0.11r
UFF0/Q (DFF ) <- 0.14 0.26f
UNORO/ZN (NR2 ) 0.02 0.28 £
UBUF4/Z (BUFF ) 0.06 0.33 £
UFF1l/D (DFF ) 0. 0. 'f

data arrival time Miﬁiﬁlﬁﬂﬁg UJEiHO;“'_i._EI’Ji_ .
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Note that the edge at the clock pin of the flip-flop (called the active edge) remains

unchanged. It can only be a rising or falling active edge, depending upon whether the flip-flop

"clock CLKM (rise edge) 10:00 19 .00 y
clock source latency 0.00 i .00
CLKM (in) 0.00 10.00 =
UCKBUFO/C (CKB ) 0.06 10.0e ¥
UCKBUF2/C (CKB ) 0«07 10: 17 =¥
UFF1/CK (DFF ) 0.00 10 .12 »

clock uncertainty =3 U 9 82

library setup time —-0..03 .79
data required time S 19
data required time S 1D
data arrival time =4} S

slack (MET) 9.46

™\
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What is clock source latency?

» This is also called insertion delay and is the time it takes for a clock to propagate from its

source to the clock definition point of the design under analysis as depicted in Figure. This

corresponds to the latency of the clock tree that is outside of the design. For example, if this

design were part of a larger block, the clock source la eIay of the clock tree

J
up to the clock pin of the dgsign under analysis. This latency can be exp

Source
of clock

the set clock latency command.

MAINCLK [

I

DUA

D CLKM

>

- |

<

Clock source
latency

(insertion delay)

Clock network latency

Iéitly specified using

set clock latency -source -rise 0.7 [get_clocks CLKM]

set clock latency -source -fall 0.65 [get clocks CLKM]



