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KoHtponupyemoe nckaxeHme Taktosoro apesa (Useful Skew)
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Negative clock skew
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Positive clock skew
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Zero Skew Design
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Useful skew: timing violation \ /
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Useful skew: fix A /
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Useful skew: created timing violation \ /
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Useful skew: created timing violation \ /

AN
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Useful skew: created timing violation
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Useful skew: clock tree

Usetul skew: Taktosoe gpeso

e B
~~
—I> Q— >—
| FF1
clk
>

FF2

s
S

FF3

&

FF4

YA

ihe



basa cratnueckoro spemenHoro ananmaa (STA)
CbanaHcrposaHHoe Taktosoe apeso (Zero Skew Design)

KoHtponnpyemoe mckaxenme Taktosoro apesa (Useful Skew)

Extended Useful Skew

OrpaHnyeHms meToad

[ Tormep npymeHeHus



Extended Useful Skew: clock tree

Extended Useful Skew: Clock Wizard
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Extended Useful Skew: clock tree \ /
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Extended Useful Skew: clock tree

Extended Useful Skew: Taktosoe apeso, war 360°
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Extended Useful Skew: clock tree \ /

Extended Useful Skew: taktosoe gpeso, war 360° e
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Extended Useful Skew: clock tree

Extended Useful Skew: Taktosoe gpeso, war 180°
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A/
AN
Extended Useful Skew: BzaanmooTHOWwEHUS KNOKOB e

set_clock_latency set_multicycle_path

set_clock_latency -clock sclk_n0180 \ set_multicycle_path 9999 \
-source \ -from [get_clocks *_x]
-2.5 '\ set_multicycle_path 9999 \
[get_pins clocks_inst/BUFG_inst0/0] -to [get_clocks *_x]
set_clock_latency -clock sclk_p0000O \ set_multicycle_path 1 -setup \
-source \ -from [get_clocks {*_n0180}] \
0.0 \ -to [get_clocks {*_n0180}]

[get_pins clocks_inst/BUFG_inst0/0]
set_multicycle_path 2 -setup \

set_clock_latency -clock sclk_p0180 \ -from [get_clocks {*_p0000 original_clock}] \
-source \ -to [get_clocks {*_p0180}]
2.5\

[get_pins clocks_inst/BUFG_inst0/0]
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Extended Useful Skew: clock tree \ /
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Limitations: sum of slack
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OrpaHuyeHue: cymma 3anacos N

* Cymma scex slack nonoxurensrHas Ha
BCEM NMYTU KOMMEHCALMN. APKMI
npumep: “konblo” (obpaTHas cBA3b
rny6umHsl N)

FF2 FF3
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Limitations: changes window A/
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L] ~ ‘
OrpaHnYeHne: OKHO U3MEHEHMM e
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clk D ¢ o
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clk_dly(src) FJ—IY6MHbI N)
——min_delay—>» o
a max_delay > OKHO M3MEHEHMM, MO OOHOMY U TOMY
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[ catch ] slack [ catch SI']aCk
~hold>»
FF2 et <€setup
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Limitations: sum of slack

Y%
AN
OrpaHuyeHune: MHBEPCHbIM MUH N

Cymma Bcex slack nonoxmrensHas Ha
BCEM NMYTU KOMMEHCALMN. APKMI
o a npumep: “Konbuo” (obpatHas ceasb
. rny6umHsl N)

FF1 FF1 .
OKHO M3MEHEHMIA, MO OOHOMY U TOMY

Xe nyTW, MeHbLLE Neproaa

HBepcHbilt Bxog pernctpa (6e3 Hero
BAPMATMBHOCTbL METOAA YNaaeT)




Limitations: sum of slack

YA
OrpaHuyeHnus: N

* Cymma scex slack nonoxurensrHas Ha
BCEM NMYTU KOMMEHCALMN. APKMI
npumep: “konblo” (obpaTHas cBA3b
rny6umHsl N)

OKHO M3MEHEHMIA, MO OOHOMY U TOMY
Xe NyTH, MEeHbLLIE Nepuoad

HBepcHbilt Bxog pernctpa (6e3 Hero
BAPMATMBHOCTbL METOAA YNaaeT)
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. . YA
[lpocTorn npumep: amM3anH e

FF1 FF2 FF3 FF4
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[1pocTor npumep: ckpunT

read_checkpoint ./syn.dcp -force

tardil::shift -allow_create_clock \
-clock_shift_step 180 \
[get_pins ${target_cell}/C]

tardil::generate_with_multicycle \

./generated_for_multicycle.tcl

YA
e

read_checkpoint ./syn.dcp -force

tardil::resolve
tardil::generate_with_multicycle \

./generated_for_multicycle.tcl

close_design
read_checkpoint ./syn.dcp

link_design

read_xdc ./generated_for_multicycle.tcl

close_design
read_checkpoint ./syn.dcp
link_design

read_xdc ./generated_for_multicycle.tcl

place_design

phys_opt_design -directive ExploreWithHoldFix
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[1pocTon npumep:

File  Edit
I~}

SYNTHESIZED DESIGN - xc7k3;

Flow Tools

= H o
top
» [ Nets

» clocks_inst

Vivado 2024.1.2

Reports  Window Layout  View  Help
o H O o
25tffg676-2
Histogram - timing_6
@ a n 7T £ C
Endpoint Max Slacks (ns)
-5 -2.5 0

25

Default Layout ~

> idpo
» Ldp_1
> idp_2
> rst_sync
"
E
]
a
o
&
-
]
-
]
2
E
S
z
< b4
P
&
Name Slack Type Group Corner  Source Clock Destinati
- i_dp_1/genblki[0l.register_i/q_reg/D -4758 CellPin  original_clock Slow original_clock (rising)  original_c™
4] out 2491 L/OPort  original_clock Slow original_clock (rising)  original_c
[0 i_dp_0/genblki[1].register_i/g_reg/D 2754 cCellPin  original_clock Slow original_clock (rising)  original_t
P i dn n/nenhlk121renister iln renin 2754 el Pin nrininal rinck Slow orininal clork irisine  orininal ¢
Timing
Q = % C B O 1 DesignTiming Summary
13
General Infermation ~
Timer Settings Setup Hold Pulse Width
@ Design Timing Summan Worst Negative Slack (WNS): ‘Worst Hold Slack (WHS): Worst Pulse Width Slack (W
Clock Summary Total Negative Slack (TNS): Total Hold Slack (THS): Total Pulse Width Negative
Methodology Summary Number of Failing Endpoints: Number of Failing Endpoints: Number of Failing Endpoint
» [ Check Timing Total Number of Endpoints: 45 Total Number of Endpoints: 45 Total Number of Endpoints:
» s Intra-Clock Paths . .
Timing constraints are not met.
Inter-Clock Paths b W~}

Timing Summary - timing_1

<

Vivado 2024.1.2

Methodelogy Summary
» [z Check Timing
» la Intra-Clock Paths

» a Inter-Clock Paths

Timing Su

Number of Failing Endpoints: 0

o

Total Number of Endpoints: 4

Timing constraints are not met.

Timing Summary - timing_2

Number of Failing Endpoints: 4

Total Number of Endpoints: 45

File Edit Flow Tools Reports ~ Window  Layout  View  Help
= b « B ®a H 0 - Default Layout ~
SYNTHESIZED DESIGN * - xc7k325tffge76-2
Histogram - timing_6
= H & @ a 17T £ C
top Endpoint Max Slacks (ns)
> & Nets 5 25 0 25 5
» clocks_inst
> i_dp_0o
> i_dp_1
¥ i_dp_2
» rst_sync
Z
£
]
2
=
&
5 10
o
@
H
E
E]
-
< bd
Pr
-]
Name Slack  Type Group Corner  Source Clock
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) /.
Pe3ynbTathl npumeHeHUs meToaa: e

[niocs:
*  YBenmyeHne MAKCMMAIbHO BO3MOXHOM YACTOThI
*  Yeenunyerue cTabunbHOCTH PAbOTh M3AEnus
*  YBenuueHue BEpOATHOCTM UMMIEMHTALMN
*  YBenmuyeHne CkopoCTh UMMIEMEHTALMM
* YBenmyeHue TeMNepaTypHOro AMANA30HA B KOTOPOM M3aenve byaet cTabunsHo paboTaTs

*  YBenmuunu sepoaTHOCTb MMNASMEHTALMM CNIOXHBIX AM3ANHOB, KOTOPHIE HE MMMIIEMEHTMPYEMbI B PAMKAX
crangaptHoro FPGA flow, 6e3 namenenms HDL.

MuHychi:

* BeposaTHO CAUWKOM MHOTO TOKTOBbBIX NMHMIA

e OTCyTCTBYIOT MHCTPYMEHTHI
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YA
B vtore: pacwmpunu TpagmMUMOHHBIM METOA e

Y BENMUMH AMANA30H BO3ZMOXHbIX caABMUros ¢as TakTosbix curHanos. ns ASIC moxHo KOMBUHMPOBATL BMECTE
C TPOOVLMOHHBIM METOLOM.

CoKpaTMAM KONMMYECTBO MCNOMb3yembix snemeHToBs aapepxku (clk buf)
Yeennunnu npumeHmmocts kK FPGA

YBENMUMAM BEPOATHOCTb MMMNEMEHTALMM CIIOXHBIX AM3ANHOB, KOTOPLIE HE MMMAEMEHTUPYEMBI B PAMKAX
cranpaptHoro FPGA flow, 6e3 namenenns HDL.
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YA
Cnacubol N

Penoautopuit TARDIL Mnowapka ana obcyxaeHus

Penosutopuin cogepxmt npumep Tema Ha dopyme:
CKPUNTA M NPUMEP NPOCTOro AM3ANHA.
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https://github.com/GentleFly/tardil
https://electronix.ru/forum/topic/196913-useful-skew-bez-buferov-zaderzhki-v-linii-sinhronizatsii/

