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Why Multicycle Path Exceptions

» Relaxes timing requirements
— Some logic paths need more than 1 cycle to propagate to next sequential cell

— Allows tools to focus on real critical paths

» It effects both setup and hold timing
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Default Setup and Hold Analysis

» Setup check is performed at destination:

— 1 clock cycle after the launch clock edge

> Hold check is performed at destination:

-1-1 = 0 clock cycles after the launch clock edge

Source Clk
07 1 2

Destination CIk ,/

Hold Edge 0 Setup Edgel 2

< Prev Data Next Data >
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Multicycle Path : An Example

ce

rega Multicycle h 3 2T regb
€ - - -=>
D Q— D Q
CE CE

N\ JAN

clk
Launch

REGA/CLK

New setup relationship

Default setup reldtionship - Iticycle path setting

REGB/CLK T

0 1 2
. Capture
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Multicycle Path : An Example

ce
rega Multicycle h 5 2T regb
g € m = e D g
D Q D Q
CE CE
/\ N\
clk
i The hold relationship shown beside is probably not
i the correct relationship for the design
Launch :
REGA/CLK
REGB/CLK
0 1 2
Capture

Hold Check Is Based on Setup Check!
€ XILINX » ALL PROGRAMMABLE.
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Multicycle Path : An Example

ce

rega llul_ticycl h_-_ZT) regb
D Q D Q
CE CE
JAN JAN
clk
Launché

REGA/CLK S

New héld) “.Default hol New setup

REGB/CLK =

0 1 2
: Capture
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Set_multicycle_path

Launch

REGAICLK e |
New h@b . Defa

ult hol New setup

-~

REGB/CLK /
0 1 2 Capture

set_multicycle_path -from [get_cells rega] -to [get_cells rega] —setup -end 2
set_multicycle_path -from [get_cells regb] -to [get_cells regb] —hold -end 1

“BARHEHI L:

W F-setup: KRz & B 6@ 0w 2w R A

W F-hold: Fox Ml W T k& # % (B % i Default hold ) , 5% b 4 i i
( K % fINew hold ) & [ 3 i B 3 & 8] 1 41

*5 % I o0 i

endR S EB MR Fow (W ) AW #, ¥ T-setupit & -end
statk A S EMH A KX w (K ) AN, ¥ T -holdiit & J-start
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App 1:
Same Frequency Clocks with Destination Clock Positive Offset
FF1

FF2
Comb. Logic
clk1 0 QD Q
\
|Z e > e
clk2
XF—>
/

e O

clkl

N

ew SC l HC2

1 2 Capture
[ set_multicycle_path -from [get_clocks clka] -to [get_clocks clk2] -setup -end 2 ]

In this example, the default hold analysis returns the preferred hold requirements and no
multicycle hold exceptions are required

clk2
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App 2:
Same Frequency Clocks with Destination Clock Negative Offset
FF1 FF2
clk1 0 Q O_D Q
\
|Z L~ > D
clk2
DF—>
/
0
Launch

clkl

clk2

Capture

In this example, the default setup and hold analysis returns the preferred requirements
and no multicycle exceptions are required
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App 3.

The Destination Clock Frequency is a Multiple of the Source Clock
Frequency FF1 EE2

clk1 0 QO_D Q

DXF—— >
N
L~

clk2

]

Launch

clkl

1 2Capture

set_multicycle_path -from [get_clocks clka] -to [get_clocks clk2] -setup -end 2
set_multicycle_path -from [get_clocks clka] -to [get_clocks clk2] -hold -end 1
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App 4.
The Source Clock Frequency is a Multiple of the Destination Clock

Frequency FF1 EE2
Comb. Logic
D

clk1 Q D Q

\
|Z |~ > %
clk2
X

/

Launch E

2 1 0.

clkl R N :
(HCN HC2 \\\\\

clk2

:Capture

set_multicycle_path -from [get_clocks clka] -to [get_clocks clk2] -setup -start 2
set_multicycle_path -from [get_clocks clk1] -to [get_clocks clk2] -hold -start 1
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App 5: Multicycle Path Using Clock Enable

ce
rega Ilul_ticycie_ 2 h _-_2T> regb
D Q D Q
CE CE
JAN AN
clk

set encells [get _cells -of _objects [get pins -leaf -filter\
{IS_ENABLE==1} -of_objects [get _nets CE]]]

set_multicycle path -from $encells -to $encells -setup 2
set_multicycle path -from $encells -to $encells -hold 1
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Summary

» By default, the setup path multiplier is defined with respect to the
destination clock (-end)

» By default, the hold path multiplier is defined with respect to the source
clock (-start)

» The -start/-end options have no effect when applying a multicycle path
constraint on paths clocked by the same clock, or clocked by two clocks
having the same waveform, or with no phase shift
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