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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

Epyaotiplo Aoyikng Xxediaong 2023-24 A.BaclAomoulog
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[MPOXQPHXTE 2THN A2KHZH
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RTL Schematic

Project Summary »  Schematic » counter.vhd
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Synthesis/Implemented Design

Project Summary % | Device % | counter.vhd ¥ | counter.xdc » | Schematic = ? 00

@ a = W O C  1M0cells  12U0Ports 150 Mets E 3
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Implementation: Utilization

Project Summary

Overview | Dashboard

Messages: 1 warning

Part: ¥c7z020clg484-1

Strategy: Vivado Synthesis Defaults

Report Strategy: Vivado Synthesis Default Reports

Incremental synthesis: Automatically selected checkpoint

DRC Violations

Summary: 1warning

Implemented DRC Report

Utilization Fost-Synthesis  ~Postimplementation

Graph~]_Table
Resource Utilization Available Utilization %
LUT 43 53200 0.09
FF v 106400 0.03
10 12 200 5.00
BUFG 1 32 313
TMHMA

L]
d I E NAHPO®OPIKHE 4
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Q = = 4 Summary
Hierarchy "}
Resource
~ Slice Logic LUT
~ Slice LUTs (=1% FF
LUT as Logic (=1% 0
F7 Muxes (=1
il

Project Summary

Utilization
Utilization Available Utilization %
45 53200 0.09
37 106400 0.03
12 200 5.00

Report Utilization

Epyaotiplo Aoyikng Xxediaong 2023-24 A.BaclAomoulog
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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 1}

Periocd (ns): 10.000

Sources: { clk 1}

Check Type Corner Lik Pin BReference Pin EBequired(ns) Actual({ns) Slack{n3) Locaticn Pin

Min Pericd 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 5.0040 4,500 SLICE_X1059Y74 Omne_sec clk.clk _ticks_reg[0]/C

| Data sheet
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Implementation: Time (2/2)

Slack (MET) : 5.8%léns  (required time - arrival time)
Source: One_sec_clk.clk_ticks _reg[28]/C
{rising sdge-triggered cell FDCE clocked by CLE  [rise@0.000ns fall@5.000ns period=10.000ns})
Destination: Cne_sec_clk.clk_ticks_reg[4]/D
{rizing sdge-triggered cell FDCE clocked by CLE [rise@0.000ns fall@5.000ns period=10.000ns})
Path Group: CLE
Path Type: Setup (Max at S5low Process Corner)
Bequirement: 10.000ns (CLKE risef@l0.000ns - CLE rise@0.000ns)
Data Path Delay: 4.004n=s (logic 0.828ns (20.€7%%) route 3.17dns (79.321%))
Logic Lewels: 3 (LUT4=1 LUTIS=2)
Clock Path Skew: -0.074ns (DCD - 5CD + CER)
Destination Clock Delay (DCD): 5.151lns = { 15.151 - 10.000 })
Source Clock Delay {SCD) = 5.61%ns
Clock Pessimism Remowval (CER): 0.3%4ns
Clock Uncertainty: 0.035ns  {{I5J~2 + TIJ~2)"~1/2 + DJ) / 2 + EE
Total System Jitter {I5J): 0.071lns
Total Inmput Jitter {TIJ): 0.000ns
Discrete Jitter {DJ) : 0.000ns
Phase Error {EE) : 0.000ns

- TMHMA , , , ,
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Implementation. EUpeon YEYIOTNC TaXUTNTAC AEITOU

yiag Tou
KUKAwMaTOC (1/3)

B LULLaD_3 - [Li/LESSONS_ LI LOGIE_UESIGN_L30_Uss/ 206524/ U 1.LECTUTES/ 15.030_U LUL_L3D_/LUL_L30_3XPr] - VIVaao cuce.d - o oA
File Edit Flow Tools Repos Window Layoul View Help Synthesis and Implementation Out-of-date  details
= =] & b B H O L - » Default Layout v

Flow Navigator = IMPLEMENTED DESIGN * - xc72020clg484-1

4 IP Catalog ~

<

IP INTEGRATOR

Create Block Design

<

SIMULATION

Run simulation

<

RTL ANALYSIS

> Open Elaborated Design

<

SYNTHESIS
P Run Synthesis

> Open Synthesized Design

<

IMPLEMENTATION

P Runimplementation

* Open Implemented Design
Constraints Wizard
Edit Timing Constraints

1 Report Timing Summary

Report Clock Networks
Report Clock Interaction

Report Methodolagy

Report DRC
Report Noise
Report Utilization

% Report Power

*1 schematic

v PROGRAM AND DEBUG

% fanarate Ritetraam

Netlist

gt
al

clk_IBUF
i IBUF_BUFG
counts[0L_i_1_n_0

counts[0]_i_2 n_0

counts[1_i_2_n_0

counts[1_i_3_n_0
counts[2) i 2 n_0
i3no0

n_0

counts[2]

counts[3]
counts[3]i_3_n_0
counts_reg[1]_i_1_n_0
counts_reg[2]_i_1_n_0
counts_reg[3]_i_1_n_0
direction
direction_IBUF

Cell Pin Properties

B
Name: cli_IBUF_BUFG_inst
Type: Input

General ~ Properiies

# T & r 4

E: 3 1

Timing Constraints

Pl

4 4+ = CreateClock
»

~ Clocks (1 “~ Position  Clock Name
Create Clock (1) 1 CLK

Create Generated Clock

Period (ns)
5.000

Rise At (ns)
0.000

Fall At (ns)
2500

Add Clock  Source Objects  Source File

[get_porisclk]  counterxdc
Doubie click to create a Create Clock constraint

Rename Auto-Derived Clack (0

Set Clock Latency

Set Clack Uncertainty

Set Clock Groups

Set Clock Sense

SetInput Jitter (0

Set System Jitter

Set External Delay

*~ Inputs v
All Constraints
~ Q = %

Pasition

IR AN

Command Scoped Cell

I counterxdc (C

rreate~tiock -period 5.000 -name CLK -waveform {0.000 2.5007 [get_poris clk]

@ Reportis out of date because timing data has been modified. Rerun

Q = & C W
General Information
Timer Settings
Design Timing Summary
Clock Summary (1
Methadology Summary (5

» fe Check Timing (22

> Intra-Clock Paths
Inter-Clock Paths

TMHN
NAHPO®OPIKHE 4
THAEMIKOINONION

~

Timing
4 Design Timing Summary
»
Setup Hold Pulse Width
Worst Negative Slack (WNS): 5916 ns Worst Hold Slack (WHS): 0,325 ns Worst Pulse Width Slack (WPWS): 4500ns
Total Megative Slack (TNS): 0,000 ns Total Hold Slack (THS): 0,000 ns Total Pulse Width Negative Slack (TPWS): 0,000 ns
Mumber of Failing Endpoints: 0 Number of Failing Endpoints: 0 Number of Failing Endpoints: 0
Total Number of Endpoints: 33 Total Number of Endpoints: 33 Total Number of Endpoints: 34

Al user specified timing constraints are met.

Scoped Cell

Current Instance

ApxLka oo to Open
Implemented Design
TpEYoupe to Report Timing
Summary. Apou
gudoavioTouV T
amoteAEéopata tou report
kat SoUue ta slack mape oto
Edit Timing Constraints->
AM\aloupe tnv nepiodo tou
clock amo 10 ns o€ 5ns kal
niatape Apply

Epyaotiplo Aoyikng Xxediaong 2023-24 A.BaclAomoulog
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Implementation: EUpeon pEyIOTNG TaXUTNTAG AEITOUPYIOG TOU
KUKAwMaTOC (1/3)

P LULLED_3 - [/ LESSONS_LUI LOGIC_UESIGN_LAD_CU2S/ ULS_¢4/ U1 LECTUTES 15,L30_U3 LUL_LaD_LUL_LaB_IXPI] - VIVOD Luce.e - w ~
File Edit Flow Tools Repots Window Layout View  Help Synthesis and Implementation Qut-of-date defails  +
= =] & b B H O L - » Default Layout v
Flow Navigator IMPLEMENTED DESIGN * - xc72020clg484-1
4 IP Catalog ~
Netlist Timing Constraints
v |PINTEGRATOR D | -3 T = » +‘ 4 4+ = CreateClock 7 . .
’ Koartormv oto timing report
Create Block Design clk_IBUF N ~ 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 portsclid  counterxde
counts[0Li_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
« SYNTHESIS counts_regl2]_i_1_n_0 Inputs v
> counts_reg[3]_i_1_n_0
Run Synthesis
! direction All Constraints
> Open Synthesized Design direction_IBUF v QA x /4T L -
Pasition Command Scoped Ceit
- Cell Pin Properties R
IMPLEMENTATION D « I counterxde (C DifLogic_D 5 23_24/001 Lecturesh3 L_LgperD R .
¥ Runimplementation B - o 1 create_clock -period 5.000 -name CLK -waveform {0.000 2.500} [ael-g0its clk]
~ Open Implemented Design ~
Name: cli_IBUF_BUFG_inst
Constraints Wizard
Type: Input
Edit Timing Constraints ~
General  Properiies
1 Report Timing Summary C
Report Clock Networks Timing
Report Clock Interaction @ Reportis out of date because timing data has been modified. Rerun
Report Methodolagy Q = £ C H 4 Design Timing Summary
3
Report DRC General Information ~
Report Noise Timer Settings Setup Hold Pulse Width
Report Utlization Design Timing Summary Worst Negative Slack (WNS): 5,916 ns Worst Hold Slack (WHS) 0325ns Worst Pulse Width Slack (WPWS): 4500 ns
& ReportP 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 .
Wethodology Summary (5 Mumber of Failing Endpoints: 0 Number of Failing Endpoints: 0 Number of Failing Endpoints 0
" schematic > [ Check Timing (23 Total Number of Endpoints: 33 Total Number of Endpoints: 33 Total Number of Endpoints 34
> = Intra-Clock Paths
All user specified timing constraints are met.
~ PROGRAM AND DEBUG Inter-Clock Paths N
B4 Ronarats Aitetraam e 4
TMHN
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Implementation: EU

| TaXUTNTOC ASITOUPYIAC TOU
KUKAWMATOC

PECN UEYIOTNG

# LDL Lab_5- [Ci/Lessons_Di/Logic_Design_Lab_2023/2023 24/001.Lectures/13.Lab_05/LDL Lab_5/LDL Lab_S.xpr] - Vivado 2022.2

/3)

- X
File Edt Flow Tools Repots Window Layout View Help Synthesis and Implementation Out-of-date ~ defails  ~
l ® b B X O % X Default Layout A‘ 7
Flow Navigator IMPLEMENTED DESIGN * - Xc72020c10484-1 Enava auBaVO U HE Tn
+F IP Catalog [~
Netlist Timing Constraints 6 6 14 14 14
S — = 6 T e » o4 4 = 2 cesecio LAOLKALOLOL OCEC POPEC
»
Create Block Design clk_IBUF |~ Clocks (1 ~  Posiion ClockName Period(ns) RiseAt(ns) FallAt(ns) AddClock Source Objects SourceFile  Scoped Cell  Currentinstance ’ ’
clik_IBUF_BUFG Create Clock (1) 1 CLK 5.000 0.000 2,500 lget_poriscll  counterxdc Xp E Lazetal | l EXp L TO W N S V a
counts[0Li_1_n_0 Create Generated Clock Double click to create a Create Ciock constraint -
counts[0L_i_2_n_0 Rename Auto-Derived Clock (0 7 7 - 7
ytvel 0. Oupdw ot ta WNS
' SIMULATION counts[1L_i_3_n_0 Set Clock Uncertainty * = S ’
Run Simulation counts(2] i 2 n_0 Set Clock Groups ’
WHS«at WPWS Ba nipérmet
v RTLANALYSIS counts[3L_i_2_n_0 Set Input Jitter o
> Open Elaborated Design Set System Jitter 7 ’ 7
va elvo Tiavta BeTika Kat
- A
© SYNTHESIS counts_regl2]_i_1_n_0 Inputs o
counts_reg[311_1_n_0 ol e
e tor' Total Number of Failing
> Open Synthesized Design direction_IBUF v QT 2Ty 2=
Position Command Scoped Cell

~ IMPLEMENTATION

Cell Pin Properties

~ [ counterxde (C

Endpoints va eivat tavta 0.

P Runimplementation B - o 1 create_clock -period 5.000 -name CLK -waveform {0.000 2.500] [get_ports clk]
~ Open Implemented Design ~ ’ ’
Name: clk_IBUF_BUFG_instl Lw ' | E ' l El Va
Constraints Wizard
Type Input
Edit Timing Constraints 2 /4 L4
General  Properiies
@ Report Timing Summary
Report Clock Networks Timing
Repor Clckntaracon 0z -cwm p P— tou CLK.
»
Report Methodolagy General Information ~ ’ ’
P H eAdxiotn nepiodog tou CLK
Report Noise Design Timing Summary Worst Negative Slack (WNS) 0916 ns Worst Hold Slack (AHST 0,325 ns Worst Pulse Width Slack (WPWS) 2,000 s
Clock Summary (1 Total Negative Slack (TNS): 0,000 TotarFio1d Slack (THS 0,000 Total Pulse Width Negative Slack (TPWS): 0,000 H H 1
Report Uiizsion _ otal Negative Slack (TNS) ns 514 Slack (THS) ns ofal Pulse Width Negative Slack (TPWS) ns LUT.ODEL va pe €L KOl QTTEV ELaC o€
) Wethodology Summary (5 Number of Failing Endpoints: 0 Number of Failing Endpoints: 0 Number of Failing Endpoints 0
% Report Power > [ Check Timing (23 Total Number of Endpoints: 33 Total Number of Endpoints: 33 Total Number of Endpoints: 34 L I k
> IntraClock Path:
" schematic nis-lockraihe All user specified timing constraints are met. ouvaptncn ue 10 slackK.
Inter-Glock Paths
~ PROGRAM AND DEBUG Other Path Groups
Vearlonarnd Badhe hd
¥ Generate Bitstream Timing Summary - timing_1

=
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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}]

. TMHMA , , , ,
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Counter

Kottape tnv teAwkn Avon
Mpoxwpdadte otn AVGN OANG TNG ACKNONG

KAAO AIABAZMA kot KAAH EMITYXIA
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