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Counter with Load

Ba vAorowoste eva counter (4 bit) mou site Ba avéavel eite Ba pelwvel
TNV TN Tou Katd 1p ava 1 dsutepoAemnto, Ba €xel aocUyXpovo reset Kol
Ba propel va kavel «poptwon». H aAdayr Tnc TLUNAC Tou counter Ba
yivetou pe Baon to clock tnc kaptoc.

H twun tou counter Ba paivetal o led tng kaptac.

Kottate TNV ekpwvnon tTng aoknong
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KaBoplopog Ovtotntac

KaBoplopoc Etloodwv/EE6SwV

5 onpata Etoodou kat 1 E€E660u

8 bit ELcobou kat 4 bit E€E66ou
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RTL Schematic
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Project Summary »  Schematic » counter.vhd
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Synthesis/Implemented Design

« | Schematic b
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* | counter.vhd % | counter.xdc
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Implementation: Utilization

Project Summary

Overview | Dashboard

Messages: 1 warning
Part: xc7z020clg484-1 Utilization
Strategy: Vivado Synthesis Defaults Q E e 4« summary
Report Strategy: . | do S.-,.-'nthesis Default Repcr.ts Hierarchy ~
» Auta cally selected checkpo
neremental synihests: Homalcalseee necton Resource Utilization Available Utilization %
~ Slice Logic LUT 43 53200 0.09
DRC Violations ~ Slice LUTs (=15 FF 37 106400 0.03
Summary. ' 1warning LUT as Logic (=1% 10 12 200 6.00
Implemented DRC Report F7 Muxes (<1% o
< > |
Utilization Post-Synthesis  [~Postimplementation
Graph~] Table
Resource Utilization Available Utilization % HH H
e o . s Report Utilization
FF i 106400 0.03 .
0 12 200 500 Project Summary
BUFG 1 32 313
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Implementation: Time (1/2)

[pAdete
report_timing_summary —datasheet
oto TCL Console kat Bploketal Tnv mAnpodopia oto mapayopevo report

MAnpodopleC OXETIKEG
Pulse Width Checks LE TO €VPOC TOU TTaApoU tou CLK

Clock Name: CLE

Waveform{ns): { 0.000 5.000 }

Pericd (ns): 10.000

Sources: { clk 1}

Check Type Corner Lik Pin EBReference Pin Bequired(ns) Actual({ns) Slack{n3) Locaticn Pin

Min Period n/a BUFG/I n/a 2.155 10,000 7.845 BUFGCTEL_X0Y0 clk IBUF BUFG inst/I

Low Pulse Width Slow FDCE/C n/a 0.500 5.000 4,500 SLICE_X109Y74 One_ sec_clk.clk ticks_reg[0]/C
High Pulse Width Slow FDCE/C n/a 0.500 5.000 4,500 SLICE_X1058Y74 Omne_sec_clk.clk_ticks_reg[0]/C

| Data sheet
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Implementation: Time (2/2)

S5lack (MET) : 5.8l6éns (required time - arrival time)
Source: Cne_sec _clk.clk_ticks reg[28]/C
{rizing sdge-triggered cell FDCE clocked by CLE  [rise@0.000ns fall@5.000ns period=10.000n3})
Destination: Cne_sec_clk.clk_ticks_reg[4]/D
{rising sdge-triggered cell FDCE clocked by CLE [rise@0.000ns fall@5.000ns period=10.000ns})
Path Group: CLK
Path Type: Setup (Max at Slow Proceas (Corner)
Bequirement: 10.000ns (CLKE risefl0.000ns - CLE rise@0.000ns)
Data Path Delay: 4.004ns {logic 0.328ns (20.679%%) route 3.176ns ([75.321%))
Logic Lewvels: 3 (LUT4=1 LUTS=2)
Clock Path Skew: -0.074ns (DCD - 5CD + CFR)
Destination Clock Delay (DCD): 5.151ns = { 15.151 - 10,000 })
Source Clock Delay {SCD) = 5.61%9ns
Clock Pessimism Remowval (CER): 0.3%4ns
Clock Uncertainty: 0.035ns  {{I5J~2 + TIJg~2)~1l/2 + DJ) / 2 + EE
Total System Jitter {I5J): 0.071lns
Total Imput Jitter {TIJ): 0.000ns
Discrete Jitter {DJ): 0.000ns
Phase Error {EE): 0.000ns
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Implementation: EUpeon pEyIoTNG TaXUTNTAG AEITOUPYIOG TOU
KUKAwMaTOC (1/3)

P LUL_LGD_3 - |Li/LESSONS_UYLOGIC_UESIGN_La1_£ULS/ £U£5_ LA/ UU1LECTUTES 15.L3D_UDFLUL_LAD_3/LUL_LaD_3XPr] - VIVA0O LUct.c - w ~
File Edit Flow Tools Repots Window Layout View  Help Synthesis and Implementation Out-of-date ~ details
= =] & b B H O & Z » Default Layout v
Flow Navigator s IMPLEMENTED DESIGN * - xc72020cIg484-1
£ IP Catalog ~
Netlist Timing Constraints
~ |P INTEGRATOR T 3 & T = +‘ 4 4+ = 2 CreateClock I 7
' Apyxika aro to Open
Create Block Design clk_IBUF ~ ~ Clocks (1 “  Position ClockName Period(ns) RiseAt(ns) FallAt(ns) AddClock Source Objects Source File ScopedCell CurrentInstance pX
- " clk_IBUF_BUFG Create Clock (1) 1 CLK 5.000 0.000 2,500 [get portsclk]  counterxdc
counts[0li_1_n_0 Create Generated Clock Double ciick to create a Create Clock constraint I I t d D :
counts[01i_2_ n 0 Rename Auto-Derived Clock (0 m p e m e n e es lg n
counts[1]_i_2_n_0 Set Clock Latency
¥ SIMULATION counts[1_i_3_n_0 Set Clock Uncertainty L4 R t T. H
Run simulation counts[2] i 2 n_0 Set Clack Groups Tp EXO U HE TO e po r I m I ng
counts[2]_i_3_n_0 Set Clock Sense
v RTLANALYSIS counts[3] i 2 n_0 Setinput e (¢ S ummar A (0] l.',
> Open Elaborated Design counts[2 i 3 n_0 SetSystem Jitter y.

counts_reg[1]_i_1_n_0 Set External Delay

. I
snimesis it e . € |J.d) avLoTOouV Ta

P Run Synthesis All Constraints

<

direction
> Open Synthesized Design direction_IBUF v Q =z £|4G ¥, 7 - an OTEAE’O uata TO U re O rt
Position Command Scoped Cell p
v IMPLEMENTATION Cell Pin Properties v I counterxdc  Dilooic O A, ae 51D 5 . ’ ’
P Run Implementation =3l - o 1 create—cioek -period 5.000 -name CLK -waveform 0.000 2.500] [gel_porls clk] Kal 60 U | l E Ta S | a C k J1 al l E GTO
~ Open Implemented Design ~
Name: clic_IBUF_BUFG_instl
Constraints Wizard H H H H
Tee npu IT 1imin onstraints->
Edit Timing Constraints ~
General  Properiies
1 Report Timing Summary AA I I
Report Clock Networks Timing } ‘ aco U ue Tr] V T[E p l-o 6 O TO U
Report Clock Interaction @ Reportis out of date because timing data has been modified. Rerun 7
ReportMethodolagy Q T &£ Cc W 4 Design Timing Summary C| OCk ano 10 n S OE 5 n S Kal.
»
Report DRG General Information ~ ’
Report Noise Timer Settings Setup Hold Pulse Width Tta'ca E A I
Report Utiization Design Timing Summary Worst Negalive Slack (WNS): 5,916 ns Worst Hold Slack (WHS), 0325ns Worst Pulse Width Slack (WPWS) 4500ns
& ReprtP 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
¢ Report Power .
Hethodology Summary (5 Mumber of Failing Endpoints: 0 Number of Failing Endpoints: 0 Number of Failing Endpoints 0
™ schematic > = CheckTiming (22 Total Number of Endpoints: 33 Total Number of Endpoints: 33 Total Number of Endpaints: N
> = Intra-Clack Paths
All user specified timing constraints are met.
v PROGRAM AND DEBUG Inter-Clock Paths N

% Ranarate Ritetraam
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Implementation: EUpeon pEyIoTNG TaXUTNTAG AEITOUPYIOG TOU
KUKAwMaTOC (1/3)

P LUL_LGD_3 - |Li/LESSONS_UYLOGIC_UESIGN_La1_£ULS/ £U£5_ LA/ UU1LECTUTES 15.L3D_UDFLUL_LAD_3/LUL_LaD_3XPr] - VIVA0O LUct.c - w ~
File Edit Flow Tools Repots Window Layout View  Help Synthesis and Implementation Outof-date defails
= =] & b B H O & Z » Default Layout v
Flow Navigator IMPLEMENTED DESIGN * - xc72020cIg484-1
£ IP Catalog ~
Netlist Timing Constraints
~ |P INTEGRATOR T 3 & T = +‘ 4 4+ = 2 CreateClock 7 . .
’ Koartormv oto timing report
Create Block Design clk_IBUF ~ ~ Clocks (1 “  Position ClockName Period(ns) RiseAt(ns) FallAt(ns) AddClock Source Objects Source File ScopedCell CurrentInstance
- " clk_IBUF_BUFG Create Clock (1) 1 CLK 5.000 0.000 2,500 [get portsclk]  counterxdc
counts[01i_1_n_0 Create Generated Clock Doubie ciick to create a Create Clock constraint ! R '
counts[01i_2_ n 0 Rename Auto-Derived Clock (0 T[a-ca H.E e ru n ) w OTE Va
counts[1]_i_2_n_0 Set Clock Latency
v SIMULATION

’ 7
counts[1]_i_3_n_0 Set Clock Uncertainty A
Run Simulation counts[2]_i_2_n_0 Set Clock Groups U T[O Ov LGTO U V E K V E O U O l.
counts[2) i 3 n_0 Set Clock Sense

RTL ANALYSIS counts[3] > n_0 SetInput Jitter (0 !
counts[3]_i_3_n_0 Set System Jitter X p O V O l-

> Open Elaborated Design

<

counts_reg[1]_i_1_n_0 Set External Delay
v sYNTHESIS counts_reg[2]_i_1_n_0 *~ Inputs v
counts_reg[3_i_1_n_0
P Run Synthesis direction All Constraints
> Open Synthesized Design direction_IBUF v QA x /4T L -
Cell Pin Propert Position Command Scoped Celt
ell Pin Properties -
~ IMPLEMENTATION P v D counterxde (C DifLogic_D 2 23_24/001 J . L T - N
P Runimplementation B - & 1 create_clock -period 5.000 -name CLK -waveform {0.000 2.500} [gel-p0fis clk]
~ Open Implemented Design ~
Name: cli_IBUF_BUFG_instl
Constraints Wizard
Type: Input
Edit Timing Constraints s
General  Properties
W Report Timing Summary P
Report Clock Networks Timing
Report Clock Interaction @ Reportis out of date because timing data has been modified. Rerun
Report Methadolagy O X =2 C W 4 Design Timing Summary
»
Report DRG General Information ~
Report Noise Timer Settings Setup Hold Pulse Width
Report Utiization Design Timing Summary Worst Negative Slack (WNS): 5916 ns Worst Hold Slack (WHS). 0325ns Worst Pulse Width Slack (WPWS): 4500ns
% Report P Clock Summary (1 Total Megative Slack (TNS):: 0,000 ns Total Hold Slack (THS): 0,000 ns Total Pulse Width Megative Slack (TPWS) 0,000 ns
¥ Report Power -
Hethodology Summary (5 Mumber of Failing Endpoints: 0 Number of Failing Endpoints: 0 Number of Failing Endpoints 0
™ schematic > = CheckTiming (22 Total Number of Endpoints: 33 Total Number of Endpoints: 33 Total Number of Endpaints: N
» [ Intra-Clock Paths
All user specified timing constraints are met.
v PROGRAM AND DEBUG Inter-Clock Paths N
% Ranarata Ritetraam o i 4
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Implementation. EUpegon JEYIOTNC TAXUTNTAC AEITOUPYIOC TOU

KUKAwMATOC (3/3)

4 LDL_Lab_5 - [C:/Lessons_Di/Logic_Design_Lab_2023/2023_24/001.Lectures/13.Lab_05/LDL_Lab_S/LDL_Lab_S.xpr] - Vivado 20222

-

File Edit Flow Tools Repos Window Layout View Help Synthesis and Implementation Out-of-date  details
] ® p B H O g & X Default Layout
Flow Navigator IMPLEMENTED DESIGN * - xc7z020clg484-1
I IP Catalog -
Netlist Timing Constraints
¥ IPINTEGRATOR =" -] T s 7 o+ 4+ = CreateClock
»
Create Block Design clk_IBUF | v Clocks (1 ~ Posiion ClockName Period(ns) RiseAt(ns) FallAt(ns) AddClock Source Objects SourceFile  Scoped Cell Currentinstance
clik_IBUF_BUFG Create Glock (1) 1 CLK 5.000 0.000 2500 [get_poris okl counterxdc
counts[0]_i_1_n_0 Create Generated Clock Double click to create a Create Clock constraint
counts(0Li_2_n_0 Rename Auto-Derived Clock (0
counts[1]i_2_n_0 Set Clock Latency
~ SIMULATION counts[1_i_3_n_0 Set Clock Uncertainty
Run Simulation counts(2]_i_2_n_0 Set Clock Groups
counts[2] i_3_n_0 Set Clock Sense
v RTLANALYSIS counts[3]_i_2_n_0 Set Input Jitter
> Open Elaborated Design Set System Jiter
counts_reg[]i_1_n_0 Set External Delay
© SYNTHESIS counts_reg[2]_i_1_n_0  Inputs N
» counts_reg[311_1_n_0
Run Synthi
un Synthesis direction All Constraints
> Open Synthesized Design direction_IBUF v oz s T -
Fosition Command Scoped Cell

~ IMPLEMENTATION Cell Pin Properties

~ I counterxde (C

x

P Runimplementation B - L] 1 create_clock-period 5.000 -name CLK -waveform {0.000 2.500} [get_ports clk]
~ OpenImplemented Design ~
Name: clk_IBUF_BUFG_inst
Constraints Wizard
Type: Input
Edit Timing Constraints v
General  Froperiies
@ Report Timing Summary "
Report Clock Networks Timing
Report Clock Interaction Q £ C HW 4 Design Timing Summary
»
Report Methodolagy General Information e
Report DRC Timer Setings Sewp fold Pulse Width
Report Noise Design Timing Summary Worst Negative Slack (WNS) 0,918 ns Worst Hold Slack (WHST 0,325 ns Worst Pulse Width Slack (WPWS). 2,000 ns
meport Utiat Clock Summary (1 Total Megative Slack (TNS): 0,000 ns TotstHoId Slack (THS) 0,000 ns Total Pulse Width Negative Slack (TPWS): 0,000 ns
eport Utilization .
Wethodology Summary (5 Number of Failing Endpoints: 0 Number of Failing Endpoints: 0 Mumber of Failing Endpoints 0
& Report Power 23
& Rep » s CheckTiming (22 Total Number of Endpoints: 33 Total Number of Endpoints: 33 Total Number of Endpoints; 34
»1 Schematic > [ Intra-Clock Patns

All user specified timing constraints are met.
Inter-Clock Paths

Other Path Groups

Vlenrinnnrad Dathe

v PROGRAM AND DEBUG

i Generate Bitstream

Timing Summary - timing_1
. TMHMA
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ErtavaAapBdavoupe tn
Stadkacia 6cec dopeEC
xpetaletal pexpt to WNS va
yivel 0. Oupilw otL ta WNS,
WHS kot WPWS Ba nipemetl
va elvaur tavta BeTika Kal
tor Total Number of Failing
Endpoints va eivat tavta 0.
AMLWC TIPETEL VAL
aveBAacoupe tn ouxvotnta
tou CLK.

H eAaylotn tepiodoc tou CLK
urtopel va BpeBel katl arevBelac oe
ouvaptnon ue to slack.
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Constraints

set_property -dict { PACKAGE_PIN Y9 IOSTANDARD LVCMOS33 } [get_ports {clk}]

set_property -dict { PACKAGE_PIN P16 IOSTANDARD LVCMOS33 } [get_ports { reset }];
set_property -dict { PACKAGE_PIN H17 IOSTANDARD LVCMOS33 } [get_ports { load }];
set_property -dict { PACKAGE_PIN M15 IOSTANDARD LVCMOS33 } [get_ports { direction }];
set_property -dict { PACKAGE_PIN F22 IOSTANDARD LVCMOS33 } [get_ports { load_data[0] }];
set_property -dict { PACKAGE_PIN G22 IOSTANDARD LVCMOS33 } [get_ports { load_data[1] }];
set_property -dict { PACKAGE_PIN H22 I0OSTANDARD LVCMOS33 } [get_ports { load_data[2] }];
set_property -dict { PACKAGE_PIN F21 IOSTANDARD LVCMOS33 } [get_ports { load_data[3] }];

set_property -dict { PACKAGE_PIN T22 IOSTANDARD LVCMOS33 } [get_ports { led_result[0] }];
set_property -dict { PACKAGE_PIN T21 IOSTANDARD LVCMOS33 } [get_ports { led_result[1] }];
set_property -dict { PACKAGE_PIN U22 IOSTANDARD LVCMOS33 } [get_ports { led_result[2] }];
set_property -dict { PACKAGE_PIN U21 IOSTANDARD LVCMOS33 } [get_ports { led_result[3] }];

create_clock -period 10 -name CLK -waveform {0.000 5.000} [get_ports {clk}]
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Counter

Kottape tnv teAwkn Avon
Mpoxwpdadte otn AVGN OANG TNG ACKNONG

KAAO AIABAZMA kot KAAH EMITYXIA
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