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Counter with Load

Oo TIPOCOPLOCETE TO TIPOYPAUUA TIOU PTLAEATE OTO TIpoNyoUEVO (4°)
EPYQOTNPLO WOTE va unopeite va kavete dpoptwon (load) oto petpntn
TwV OgUTEPOAETTTWY Lot cuykeKpLpevn TN (load data).

Oo MPOCAPUOCETE TNV OVTIOTNTA OAAA KOl TO apXelo Twv constraints
ocUudwva HE TNV ekPwvnon mou oac £xeL 60Ol oto eclass.

- TMH , .
I E nnnnnnnnnnnn " Epyaotriplo Space Data Systems 2024-25 A.Bao\omoulog

IIIIIIIIIIIIIII




5" EpyaoTtnpiakn Aoknon

Mpocapuoyn Ovtotntog
Mpooappuoyn Constraints

Mpocapuoyr ApPXLTEKTOVLKNAG
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MPOXQPHXTE 2THN A2KH2H
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RTL Schematic
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Synthesis/Implemented Design
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Implementation: Utilization

Project Summary  x

Overview | Dashboard

Incremental synthesis:

DRC Violations

Summary:

Implemented DRC Rep

Utilization
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| Postimplementation

Graph | Table
Utilization %
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Tcl Console Messages Log Reports Design Runs Utilization ¥
Q = = 4 Summary
Hierarchy “'
Resource Utilization Available Utilization %
+ Slice Logic LuT 119 53200 0.22
w Slice LUTs (=1% FF 67 106400 0.06
LUT as Logic (=1% 10 25 200 12.50
~ Slice Registers (=1%
Register as Flip Flop (=1%
F7 Muxes (<1% LUTy 1%
FF4 1%
Memuory 0 13%
DsP ; T T T T
~ 10 and GT Specific 0 2 30 = 100
~ Bonded 10B (13% iy Utilization (%)
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Implementation: Time (1/2)

[pAdete
report_timing_summary —datasheet
oto TCL Console kat Bploketal Tnv mAnpodopia oto mapayopevo report
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Tcl Console » Messages Log Reports Design Runs Utilization
Q = = Il B B @ NANPOPOpPLeC OXETLKEC
«— UEeTO&LPOC TOU MaApou tou CLK
Pulse Width Checks
Clock Name: CLE
Waveform(ns): { 0.000 2.500 }
Period{ns): 5.000
Sources: { clk }
Check Type Cormer Lik Pin EBeference Pin EBequired(ns) Actuali{ns) Slack{ns) Location Pin
Min Period n/a BUFG/ I nfa 2.155 5.000 2.845 clk_IBUF BUFG_inst/I
Low Pulse Width Slow FDCE/C n/a 0.500 2.500 2.000 clk_counts_reg[0]/C
High Pulse Width Slow FDCE/C n/a 0.3500 2.3500 2.000 clk counts reg[0]/C
L4
TMHMA
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Implementation: Time (2/2)

Tcl Console ¥ Messages Log Reports Design Runs Timing Utilization
Q = = I B B o
Slack (MET) : .871lns (required time - arrival time)
Source: digit process.clk ticks reg[4]/C
{rising sdge-triggered cell FDCE clocked by CLE [rise@0.000ns £fzll@5.000ns period=10.000ns})
Destination: digit_process.clk_ticks reg[22]/D
(rising edge-triggered cell FDCE clocked by CLE [risef0.000ns £fall@5.000ns periocd=10.000ns})
Path Group: CLE
Path Type: Setup (Max at Slow Process Corner)
Eequirement: 10.000ns (CLE rise@10.000ns - CLE rise@0.000ns)
Data Path Delay: 3.993ns (logic 2.372ns (59.404%) route l.62lns (40.596%))
Logic Lewvels: g (CREEY4=T7 LUTS5=1)
Clock Path Skew: -0.145ns {DCD - S5CD + CPR)
Destinaticon Clock Delay (DCD): 2.70%ns = ({ 12.70% - 10.000 }
Source Clock Delay {SCD) : 2.5%75ns
4
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Implementation. EUpeon pEYIOT

KUKAwpaTog (1/3)

¢ Start_Lab 05 - [C:/Lessons_Di/Star_2024 25/300.Lessons/Lecture_12_Lab_05/Start_Lab_03/Start_Lab_03.xpr] - Vivado 2022.2

File Edit Flow Tools Repois Window Layout View  Help
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-
wiite_bitstream Complete

Default Layout
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v
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Create Block Design

v SIMULATION

Run Simulation

~ RTL ANALYSIS

~ Open Elaborated Design

Report Methodolagy

Netlist

M4
o

digit_process.clk_ticks[31]_i_2 (LUT5
digit_process.clk_ticks[31011_3 (L
digit_process.cli_ticks[31]_i_4 (LUT#
digit_process.clk_ticks[31]_i_6 (LUT4
digit_process.cli_ticks[31]_i_7 (LUT4

digit_process.clk_ticks[310_i_8 (LUT4
digit_process.clk_ficks[310J_9 (LUT4
digit_process.clk_ticks[31]_i_10 (LUT4
digit_process.clk_ticks_reg[0]

Timing Constraints

oy AR ) 4 4 = 2 CreateClock

»

W ~ Clocks (1 “ Position ClockName Period (ns) RiseAt(ns) FallAt(ns) AddClock Source Objects SourceFile  ScopedCell  Cumentinstance
Create Clock (1) 1 CLK 10.000 0.000 5.000

Create Generated Clock

[get_poris ¢kl counterxdc
Double click to create a Create Clock constraint

Rename Auto-Derived Clock

Set Clock Latency

Set Clock Uncertainty (0

Set Clock Groups

Set Clock Sense

Set Input Jitter

Report DRC digit_process.cli_ticks_reg[1] Set System Jiter
Report Noise digit_process.clk_ticks_reg|2] Oom Fbmmnd P
"1 scnematic digi_process.clk_ticks reg[3] (FC Al Constraints

digit_process clk_ficks_reg[4] (FDCE)

Open Dataflow Design s Q T £ = T, & -
(FELE (I T2 Position Command
~ SYNTHESIS path 1 - & ~ I counter.xde (C:/L

P Run Synthesis v Summary m 1 create_clock -period 10.000 -name CLK -wave!
~ Open Synthesized Design Name Path 1

Constraints Wizard — SATine S

Edit Timing Consiraini General _ Properiies  Report | Cells  Nefs

# SetUp Debug Timing

¥ Report Timing Summag

Report Clock Networks

a = £ C H

4 Design Timing Summary
»

General Information ~
Report Clock Interaction Timer Setings Setup Hold Pulse Width
Report Methodology Design Timing Summary Worst Negative Slack (WNS): 5871 ns Worst Hold Slack (WHS): 0225 ns Worst Pulse Width Slack (WPWS) 4500 ns
Report DRC Clock Summary (1 Total Negative Slack (TNS): 0,000 ns Total Hold Slack (THS). 0,000 ns Total Pulse Width Negative Slack (TPWS): 0,000 ns
Repart i Methodology Summary Number of Failing Endpoints: 0 Number of Failing Endpoints: 0 Number of Failing Endpoints: 0
eport Noise .
7 = CheckTiming (2 Total Number of Endpoints: 74 Total Number of Endpoints: 74 Total Number of Endpaints 68
Report Utilization v Intra-Clock Paths _
All user specified timing constraints are met.
& Report Power viRCciK
Selup 5,871 ns (1
A senematic Hold 0,225 ns (1
Pulse Width 4,500 ns (3
~ IMPLEMENTATION Inter-Clock Paths N

> Run Implementation

Timing Summary - timing_1
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TpEYoupe to Report Timing
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Implementation: EUpeon pEyIoTNG TaXUTNTAG AEITOUPYIOG TOU
KUKAwpaTog (1/3)

Create Block Design W
Netlist Timing Constraints
b | & £ » +‘ 4 4 = /2 CreateClock
D »
digit_process clk_ticks[31]_i_2 ] ~ Clocks (1 “  Position ClockName Period (ns) Rise At{ns) FallAt(ns) AddClock Source Objects Source File ScopedCell Current Instance
digit_process.clk_ticks|3101_3 (LU Create Clock (1) 1 CLK 5.000 0.000 2500 [get_ports clf]  counterxde
¥ SIMULATION . ’ . .
digit_process.clk_ticks[31]_i_4 (LUTS Create Generated Clack Double click to create a Create Clock constraint K T[ t m t
Run Simulation digit_process.clk_ticks[311_i_& (LUT Rename Auto-Derived Clock ato LV GTO I I n g re p O r
digit_process.clk_ticks[31_i_7 4 SetClock Latency
~ RTL ANALYSIS digh_pracess clk_ticks[311i_8 (LUT4 Set Clack Uncertainty ! R 4
~ Open Elaborated Design digit_process.clk_ticks[31]_i_9 (LUT4 Set Clock Groups (0 T[a-ca H.E e ru n' w OTE Va
digit_process.clk_ticks[311i_10 (LU
) Report Methodalogy SetClock Sense ’ ’
digit_process.clk_ticks_reg[0] SetInput Jitter A
Report ORC ; UTTOAOYLOTOUV EK VEOU Ol
digit_process.clk_ticks_reg[1] Set System Jitter
Report Noise digit_process.clk_ticks_reg[2] (F ok Fans n hd '
digit, Ik _ticks 3]
*1 schematic Igit_process.clk_icks_regl3] All Constraints OVOL
digit_process.clk_ticks_reg[4] (F v
Open Dataflow Design Q T & 0¥ & -
Netlist Properties Position Command Scoped Cell
~ SYNTHESIS . - .
Counter - E-] I counter.xde (C X Lt
P Run Synthesis ] 1 create_clock -period 5.000 -name CLK -waveform {0.000 2 500} [get_poris clk]
~ Open Synthesized Design Primitive Statistics
Constraints Wizard Primitive type Count ~
Edit Timing Constraints Statistics Properties /O Nets
# SetUpDebug
Timing

@ Report Timing Summary
@ Reportis out of date because timing data has been modified 4%&run

Q = £ C W

Report Clock Networks
4 Design Timing Summary
»

Report Clock Interaction

General Information ™~
] Report Methodology " Setup Hold Pulse Width
Timer Settings
Report DRC Design Timing Summary Worst Negative Slack (WNS): 5871 ns Worst Hold Slack (WHS): 0,225ns Worst Pulse Width Slack (WPWS): 4500 ns
Report Noise Clock Summary (1 Total Megative Slack (TNS). 0,000 ns Total Hold Slack (THS). 0,000 ns Total Pulse Width Negative Slack (TPWS). 0,000 ns
Methodology Summary MNumber of Failing Endpoints: 0 MNumber of Failing Endpoints: 0 Number of Failing Endpoints: 0
Report Utilization N Check Timing (24
9= Total Number of Endpoints: 74 Total Number of Endpoints: 74 Total Number of Endpoints: 88
& Report Power > Intra-Clack Paths
All user specified timing constraints are met.
Inter-Clack Paths
¥ sSchematic
Other Path Groups
User Ignored Paths
v IMPLEMENTATION
> [ lncanstrained Paths v,

P Run Implementation

=

Timing Summary - timing_1
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Implementation. EUpeo

KUKAwpaTOC (3/3)

Create Block Design

v SIMULATION

Run Simulation

~ RTL ANALYSIS
~ Open Elaborated Design
] ReportMethadology
Report DRC
Report Noise
"4 Schematic

Open Dataflow Design

~ SYNTHESIS
P Run Synthesis
~ Open Synthesized Design
Constraints Wizard
Edit Timing Constraints
4 SetUpDebug
) Report Timing Summary
Report Clock Networks
Report Clock Interaction
] ReportMethodology
Report DRC
Report Noise
Report Utilization
& Report Power

"4 Schematic

v IMPLEMENTATION

P RunImplementation

=

|

SYNTHESIZED DESIGN * - xc7z020c1g484-1

MEYIOTNC TAXUTNTAC AEITOUPYIOC TOU

ErtavaAapBavoupe tn
Stadkaoia 6ocec dopEC
xpetaletal pexpt to WNS va
yivel 0. Qupilw otL ta WNS,
WHS kot WPWS Ba nipemetl
va elvair tavta BeTika Kal
tor Total Number of Failing
Endpoints va eivat tavta 0.

Netlist Timing Constraints
b | o & * |+ 4 4 = 2 CcreateClock
o »
digit_process.clk_ticks[31]_i_2 (LUTS A |~ Clocks (1 “  Position ClockName Period (ns) Rise At(ns) FallAt(ns) AddClock Source Objects SourceFile  Scoped Cell  Cumentinstance
digit_process.clk_ticks[31]1_3 (LUTS Create Clock (1) 1 CLK 5.000 0.000 2,500 [get_ports clk]  counterxdc
digit_process.clk_ticks[310i_4 (LUTG Create Generated Clock (0 Double click to create a Create Clock constraint
digit_process.clk_ticks[31]_i_6 (LUT4 Rename Auto-Derived Clock
digit_process.clk_fticks[31]_i_7 (LUT4 Set Clock Latency
digit_process clk_ficks[31]_i_8 (LUT4 Set Clock Uncertainty
digit_process clk_ficks[31]_i_9 (LUT4 Set Clock Groups
digit_process.clk_fticks[31]_i_10 (LUT4 Set Clock Sense
digit_process.clk_ticks_reg[0] (F SetInput Jitter
digit_process.clk_ticks_reg[1] (! Set System Jitter
digit_process.clk_ficks_reg[2] (F! P v
digit_process.clic_ticks_reg[3] (F All Constraints
digit_process.cli_ticks_regl4] (7 v
a s[4 Ts =
Netlist Properties Position Command Scoped Cell
Counter - o ~ I counterxde (Ci/Lesso 2024, 300.LessonsiLecture_12_Lab_| a a 1inewicountel
" 1 create_clock -period 5.000 -name CLK -waveform {0.000 2.500} [get_ports clk]
Primitive Statistics
ler[wwﬂvew?? CEVLI[Il "
Statistics | Pro 110 Nets
Timing
Q T &2 C H 4 Design Timing Summary
»
General Information
Timer Settings Setup Hold Pulse Wi
Design Timing Summary Worst Negative Slack (WNS)  0,671ns Worst Hold Slack (WHS) 7225 ng, Worst Pulse Width Slack (WPWS): 2,000 o8
Clock Summary (1 Total Negative Slack (TNS). 0,000 ns TotalHeld Slack (THS): 0,000 ns Total Pulse Width Negative Slack (TPWS). 0,000 ns
Methodology Summary Number of Failing Endpoints: 0 Number of Failing Endpoints: 0 Number of Failing Endpoints 0
’ Check Timing (24 Total Number of Endpoints: 74 Total Number of Endpoints: 74 Total Number of Endpoints: 68
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» [ Intra-Clock Paths
Inter-Clock Paths

r Path Groups

User Ignored Paths
» = Unconstrained Paths

Timing Summary - timing_1

Al user specified timing constraints are met.
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Counter

Kottape tnv teAwkn Avon
Mpoxwpdadte otn AVGN OANG TNG ACKNONG

KAAO AIABAZMA kot KAAH EMITYXIA
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