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Part 1 FIPRX100 Development System Introduction
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Part 2 FIPRX100 Main Hardware Resources Usage and FPGA

Development Experiment
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$ Xbox Console Companion
l Xilinx Design Tools |

Ne -
DESKTOP-310-
d

nﬁ) Add Design Tools or Devices 2018.2

.U" 9°‘Nav Createcmd

M Manage Xilinx Licenses 2018.2 See all of your emails in one place
Ne Thursday

9iir\stall2018.2 27 @ EE Cl

And more...
Uninstall DocNav

Uninstall Xilinx Information Center
l’
Vivado 2018.2 Y

Vivado 2018.2 Tl Shell Paint 3D Adobe Photos... ~ OneNote

Play
Vivado HLS 2018.2

Vivado HLS 2018.2 Command Pro... = ()
Xilinx Information Center MINECRRAEY w

g’ Photos

Xilinx SDK 2018.2

Xilinx Software Command Line Too...

CHaB® { i NI aSydz
4 Vivado 2018.1 - o x |

File  Flow Tools Window  Help Q- Quick Access

VIVADO' & XILINX

ALL PROGRAMMABLE

HLx Editions

Recent Projects.

Quick Start L£0_shing

Exfworkdata/fpga/LED_shifting/LED_shifting

Create Project > LED _shifting
Ci/Users/Alex/Desktop/FIl-PRX100T/LED_shifting

Open Project >

Open Example Project > LED_shifting
Gu/FII-PRX100T/LED shifting

Tasks

Manage IP >

Open Hardware Manager >

Tcl Console ?_00X |
Q T 2 I B B @
start_gui =
L >

Type a Tel command here

CHABD LYAGAFE AYGSNFIFIOS 2F A0 R2
(QCAH St NIH2 04

Nso

a./ t AOQSHIKEA 2y o0dzi WAy RMY f RES 6IFEID LOKSY L2 LI dz



LINRGe SAQY (i S NEENRDISY ROFRATE 3

File  Flow Tools Window Help Q- Quick Access

VIVADQ' 3 X|L|l\>!X

HLx Editiof #* New Praject BLE.

Create a New Vivado Project

VIVADO!

Q . k d Ly Editions This wizard will guide you through the creation of a new project

To create a Vivado project you will need to provide a name and a location for your project files. Next, you
v will specify the type of flow you'll be working with. Finally, you will specify your project sources and
(Clreti P choose a default part.

Open Project >

Open Example P

Tasks

Manage IP >
Open Hardware

Tel Console

|
C&E%IIE

| stare_gi

€ XILINX

: e
¢ »

Type a Tel command here

w
Q

CHANBD / NBFGS I ySg LINR2SO0
¥ New Project x

Project Name

Enter a name for your project and specify a directory where the project data files will be stored '

Projectname:  project_1
Project location: E:fworkdatafpga/LED_shifting E

| Create project subdirectory

Project will be created at: E:iworkdatafpga/LED_shifting/project_1

,
&

CHABD {Si G(KS LINRP2SO0 LI GK
Ol yIYSIT LINE=2SIOSIgsd (K D 2y(ISY Si KY dza (i KBS
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Project Type
Specify the type of project to create. '

e RTLProject
You will be able to add sources, create block designs in IP Integrater, generate IP, run RTL analysis, synthesis,
implementation, design planning and analysis.

Do not specify sources at this time

_Post-synthesis Project You will be able to add sources, view device resources, run design analysis, planning and
implementation.

10 Planning Project
Do not specify design sources. You will be able to view part/package resources

Imported Project
Create a Vivade project from a Synplify, XST or ISE Project File

Example Project
Create a new Vivado project from a predefined template

7

ChAmgh N22SO0 GeLlsS asStSoOoaAay3

AK2d2QBHYi KENB Aa y2 a2dzNDBy

Add Sources

Specify HOL, netlist, Block Design, and IP files, or directories containing those files, to add to your project. Create a new source '
file on disk and add it to your project. You can also add and create sources later. |

+

4

Directories or Create File buttons

Add Files | | Add Direclories ‘ | Create File

Targetlanguage: | Verilog v Simulator language: | Mixed v
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d./ OPSEH &aK2dZ30BBYi KGNS | NB y2 FAfSa GKIG
O2yaiN}IAYy RdzS (2 AG A& I yS¢ LINRB2SOGO

Add Constraints (optional)

Specify or create constraint files for physical and timing constraints '
+
Use Add Files or Create File buttons below
Add Files ‘ | Create File

CHANBP ! RR 02y aiN)Aya
e. { St.-S/0ri! mn n ¢wAAD/D clitkeS & S
b9 ¢ GGKASHAZ KO2 Y LI S i &dzar@ds

Default Part
Choose a default Xilinx part or board for your project. This can be changed later. '

Parts | Boards

Reset All Filters

Category: | All (93 Package: | AllRemaining Temperature:  AllRemaining  «

Family: Artix-7 [ Speed: AllRemaining  «

Search: w

Part /0 Pin Count  Available I0Bs  LUT Elements  FlipFlops BlockRAMs UlraR

T ~

¥C7a100tfgg484-2 4584 285 63400 126800 135 0
¥c7a100ifggd84-2L 484 285 53400 126800 135 0
*c7a100tfgg484-1 484 285 53400 126800 135 0
*CTa100ffgg676-3 676 300 63400 126800 135 0
¥c7a100tfggB76-2 676 300 53400 126800 135 0
*c7a100tfgg676-2L G676 300 63400 126800 135 0
*CTa100ifgoB76-1 676 300 63400 126800 135 0
*c7a100tftg256-3 256 170 53400 126800 135 0 o~
< *

CHABY / K228%1 dZK8 RAfAYE LI NG 2N 62l

f SOUABNERAOIE RA] 602E® {
N .
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o St 260

# project.2 - [C:/Users/HW-PC/project 2/project_2.xpr] - Vivado 2018.2 - u] X
File Edit Flow Tools Reports Window Layout View  Help Ready
| Project R - ) == Default Layout -
H Add Sources Alt=A | PROJECT MANAGER - project_2 ? X
v Close Project
Sources ?_00O X Project Summary 200X
a s+ b
Seftings  Edit
Design Sources
Checkpoint » |y o Constraints Project name project_2
P » | v simulation Sources Project location C:lUsersHW-PClproject_2
sim_1 Product family: Virtex7
Text Egitor »
v Project part XCTVx4B5fig1157-1
Top module name: Mot defined
Export » Hierarchy = Libraries ~ Compile Order Target language: Verilog
Launch SDK Simulator language Mixed
Properties ? 00X
ol Exit had Synthesis
Run Simulation Status: Nt stared
Select an objectto see properties
Messages: No errors or wamings .
~ RTLANALYSIS < .
> Open Elaborated Design
TclConsole | Messages |Log | Reports | DesignRuns 2_00
~ SYNTHESIS aQ = =2 %
P Run Synthesis Name Constraints ~ Status WNS TNS WHS THS TPWS TotalPower FalledRoutes LUT F
> Open Synthesi v [ synth_1 constrs_1 Not started
impl_1  consirs_1 Mot started
~ IMPLEMENTATION
P Run Implementation
> OpenImplemented Desian ~ g B
Specify andior create source files to add to the project

7

u

12

KS we[dzNGid SdBBI AK28YyY Ay

C AR |

TAES

4 project_2 - [CufUsers/HW-PC/project_2/project_2pr] - Vivado 2018.2 - m] ®
File  Edit Flow Tools Repors Window Layout View Help Q- Quicl Ready
=, >E o = == Default Layout ~
Flow Navigator PROJECT MANAGER - project_2 ? X

v PROJECT MANAGER _

Sources ? 00X Project Summary 200X
£ Settings o
Q' 2 + o
Add Sources Settings  Edit
Design Sources
Language Templates N Constraints Projectname project_2
¥ P Catalog ~ = Simulation Sources Project location: CulUsersW-PCiproject_2
sim_1 Product family: Virtex-7
Vv IPINTEGRATOR Project part xcTvx485tg1157-1
Create BlockDesign || o Top madule name: Mot defined
Hierarchy | Libraries  Compile Order
Open Block Design Targetlanguage: Verilog
Simulator language: Mixed
Generate Block Design Properties ? 00X
& )
v SIMULATION Synthesis
Run Simulation Status Not started
Select an objectto see properties
Messages: No errors or warnings "
v RTL ANALYSIS ¢ 5
> Open Elaborated Design
TclConsole | Messages | Log | Reports | DesignRuns  x 2 _00
v SYNTHESIS Q T = %
P Run Synthesis Name Gonstraints ~ Stalus WNS TNS WHS THS TPWS TotalPower FailedRoutes LUT F
> Open Synthesized Design v synth_1 constrs_1 Not started
impl_1  constrs_1  Not started
~ IMPLEMENTATION
» Run Implementation
> Open Implemented Desian o L 2
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Add Sources

/
V|Vﬁ99 This guides you through the process of adding and creating sources for your project

Add or create constraints
® Add or create design sources

Add or create simulation sources

& XILINX
©

ChABPM ! RR a2dz2NDS FAES w
c./ t AQPBI WSy CAKS L2 LJzL) aBWRBEEA TN IKS #Fag S

CAff Ay (KS Tip Sy Co@ i BHEBCA A0 GA2Y

’
Add or Create Design Sources

Specify HDL, netlist, Block Design, and IP files, or directori  Create a new source file and add itto your new source file on '

disk and add it to your project. project.

+ File type: @ Verilog “w

4

File name: | LED_shifiing

File location: | & =Local to Project= ~

AddFiles | | Add Directories | | Create File

TN
'.\‘?/' = Back Cancel

C AANBDH | 2RIBRNIZS HT A f

d!a AK2#zNBRY ACRA FAffAy3a GKS Y2RdzA S yIYS GNP
G§KS yIFYS OFy 6S Y2RAFTASR KSNB® LylLdzi | yR
RANBOGE e aSi HE2EWB FRhKMADrBKAZIAK Sy Liktha2 NRGS
ISYSRIILIBWNAVIR 2y Ay (GKS +SNAw23 O2RS I (SN



Define a module and specify /O Ports to add to your source file.

For each port specified:

MSEB and LSEB values will be ignored unless its Bus column is checked.
Ports with blank names will not be written.

Module Definition

Module name: LED_shifting

IO Port Definitions
+ -
PortMame  Direction Bus MSB LSB

input  «

Cancel

C AANB®o

I 2YFANNYEGAZY

? -00C X
a = & + o

> Simulation Sources (1 1

Hierarchy |P Sources Libraries Compile Order

Project Summary

x | IP Catalog » LED_shifting.v X

E:workdatafpga/LED_shifting/LED_shifting/LED_shifting.srcs/sources_1/new/LED _shifting.v

B B X 4 @ 9

Source File Properties 2?

-ooB X

@ LED_shifting.v - -]
/| Enabled

Location: E:fworkdatafpga/LED_shifting/LED _shifting/LEC

Type. Verilog B
Library: «il_defaultlib E

Size 21KB

Modified Yesterday at 20:58:49 PM

General Properties

TciConsole | Messages |Log | Reports | DesignRuns  x

C XZANB®n

input rst,
25 | input inelk, //

2 output [7:0] led

32 1| reg extxst:

medule LED_shifting(

wire pll locked:

reg sys_rst:

{2dzNDS FAES SRAGAY3

14
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¥ PROJECT MANAGER

Sources ?2 00O X Project Summary »  IP Catalog x 200
¥ Settings
Q E e + .u, Cores | Interfaces -
Add Sources
~ Design Sources (1 % e j? .[: }- @ i 3
Language Templates “ “
quag P @.-. LED_shifting (LED_shifing.v o
Name 1A
+ IP Catalog > = Constraints

v Vivado Repository
> Simulation Sources (1
~ FPGA Features and Design
~ IP INTEGRATOR

v 2Tcking
Create Block D
reate Block Desion Clocking Wizard A
Open Block Design Hierarchy  Libraries Compile Order a
Generate Block Design
IP Properties ?2_00O X
¥ SIMULATION Clocking Wizard -
< b
Run Simulation Version 50 o
Details
Interfaces AXI4 ~
~ RTLANALYSIS Name Clocking Wizard
5 o Elaborated 0 Description: The Clocking Wizard create
pen Elaborated Desion (Verilog or VHDL) that conta Version 60
circuit c izedtothe usi AXI4
v SYNTHESIS & 2 &
P Run Synthesis S cecanes e -
TclConsole | Messages | Log | Reports | DesignRuns X 2 _00
> Open Synthesized Design
. Q = = + %
Name Constraints ~ Status WNS TNS WHS THS TPWS Total Power FalledRoutes LUT FF
¥ IMPLEMENTATION
v [ synth_1 constrs_1 Mot started
P Run Implementation
impl_1 constrs_1 Mot started
> OpenImplemented Design
¥ PROGRAM AND DEBUG
¥ Generate Bitstream
< >
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llocking Wizard (6.0)

) Documentation IP Location (' Switch to Defaults

IP Symbol

IP Location X
Res
IP location:  e:workdatafpga/LED_shifting/project_1/project_1.srcsisources_1fip |:| ~ )
tRenaming  MMCM Settil
1 MMCM
1IBUFG
2BUFG

VCO Frequency

VCO Freg = 1000.000 MHz

Optional Port Names
Other Pins Port Name

locked locked

C ¥ADc 2L

itA2y &

(Vo))
[amtN
[N
>
<,
L
<

ults

Component flame |cli_wiz_0

Clocking Options

PortRenaming  MMCM Setiings
VCO Frequency

VGO Freq = 1000.000 MHz

Optional Port Names

OtherPins | PortName

locked locked

Cxamor Lt C



Clocking Wizard (6.0)

@ Documentation IP Location (C* Switch o Defaults

IP Symbol  Resou

e

/| Show disabled ports

o+
I
=
=
+i
- reset
clk_outl =
locked =
- clk_int

C AABNBdy
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Clocking Wizard (6.0)

@ Documentation IP Location (¥ Switch to Defaults

1P Symbol  Resource

| Show disabled poris

B
e
i
it
+I
- reset
clk_outl =
locked -
- clk_in1
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Component Name  clk_wiz_0

Clocking Options  Output C1

Clock Monitor

Enable Clock Monitoring

Primitive

MMCM (= PLL

Clocking Features

/| Frequency Synthesis

/ Phase Alignment

Dynamic Reconfig

Safe Clack Startup

Dynamic Reconfig Interface Options

Input Clock Information

Renaming

Winimize Power
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PLLE2 Settings | Summa

Jitter Optimization

= Balanced
Minimize Qutput Jitter

Waximize Input Jitter fittering

InputClock  PortName Input Frequency(MHz) Jitter Options Input Jiter  Sou
Primary cli_in1 50.000 10.000-800000 Ul - 0010 sing
Secondary | clk_in2 100.000 0.010

t[l

A L

LA

SO R@1GS

Component Name  clk_wiz_0

king Optt

15 | Output Clocks

asSi GKS
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Port Renaming
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PLLE2 Settings | Summary

The phase is calculated relative to the active input clock.

A = Output Freq (MHz) Phase (degrees) Duty Cycle (%)
Requested Actual Requested Actual Requested |
/! clk_outt clic_outt 100.000 100.000 0.000 0.000 50.000 :
clk_outz clic_out2 100.000 0.000 50.000
clic_out3 100.000 0.000 50.000
clic_outd 100.000 0.000 50.000
cli_outs 100.000 0.000 50.000
cli_outs 100.000 0.000 50.000
Clocking Feedback
Source Signaling
OutputClock  Sequence Number
1 ) Automatic Contral On-Chip
1 Automatic Control OF-Chip
1 User-Contralled On-Chip
! User-Controlled OfF-Chip
q
q
Enable Optional Inputs / Outputs for MMCM/PLL ~ Reset Type
/] reset power_down ) Adive High () Active Low
< > v
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The following output products will be generated.

9)

Preview
o] = -~
= =
[ ] _WW A e S T

(i Instantiation Template
i Synthesized Checkpoint (_.dcp)
T Structural Simulation

T Change Log

Synthesis Options
Global

» Out of context per IP

Run Settings

Mumber of jobs: 3
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10) LyadlyiAaAlrasS (kiSSFGRAABBIANRe GKS G2 LI
PROJECT MANAGER - frame_ram
Sources ?2 _00O X Project Summary
a = ¢ + o
Settings  Edit
v P
» 4HE dp_ram (15 Project name: frame_ram
v 1IF pll (29} Project location: E:fworkdatafpgar10_ramiframe_ram
v Instantiation Template (1 Product family: Artix-7
3 Project part: xc7Ta100tfggh76-2
b Synthesis (12) Top module name: frame_ram
’ Simulation (10) Target language: Verilog
’ Change Log (1 Simulator language: Mixed
» pll.dcp
________ R i neMISt. Y
Hlerarchi\ IP Sources /ll:ranes Compile Order Synthesis Implementation
~ N Status: 4 Out-of-date Status:
Source File Properties 2 _00 X
Messages: 191 wamings Messages
ll.veo -
P hd Active run: synth_1 Active run:
Part: ¥CTa100tiggh76-2 Part:
Strategy: Vivado Synthesis Defaults Strategy:
Location: erfworkdatafpgal/10_ramframe_ram/frame_rar
Report Strategy: Vivado Synthesis Default Reports Report Strategy:
Type Verilog Template Incremental compil
Size: 37KB
Modified: Sunday 19/01/27 07:57:17 PN ~ DRC Violations Timing
< >
General  Properiies Run Implementation tg 5 RC results
Tcl Console Messages Log Reports Design Runs x
a T 2 + %
MName Constraints  Status WNS  TNS WHS  THS TPWS Total Power FailedRoutes LUT FF BRAMs  URAL
v of synth_1 (active constrs_1 Synthesis Out-of-date 132 129 0.00
impl_1 constrs_1 Mot started
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moduleLed_sh
input

);

end

.clk_o
.reset
locke

);

endmodule

output [7:

ifting

]

wire sys_clk
wire pll_locked
reg sys_rst

always@ (posedgesys_clkbegin
sys_rsk=Ppll_locked

cdk_wiz_0 clk_wiz_0_inst

utl

d

.clk_inl

inclk, //cO_50Mclk
led

(sys_clk,
(1'b0),
(pll_locked,

(inclk)
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reg[7:0] us_reg
reg us_f

always@ (posedgesys_cli

if(sys_rs) begin
us_reg=0;
us k=
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end

elsebegin

us k=

if(us_reg=29begin
us_reg=0;
us_k=1'b1; //Microsecond pulse, oytuts a sys_clk pulse every //1 us

end

elsebegin
us_reg=us_regl;

end

end

c.carftAdS02yR TNBIdSyOe RAGAAAZY

reg[9:0] ms_reg
reg ms_f

always@ (posedgesys_clk
if(sys_rs} begin
ms_reg=0;
ms_k=1'b0;
end
elsebegin
ms_f<=1'b0;
if(us_f) begin
if(ms_reg==999begin //Every 1000microseconds, ms_f //produces a
sys_clk pulse
ms_reg=0;
ms_k=1'b1;
end
else/Counter adds 1 every microsecond
ms_regi=ms_reg1;
end
end

d. { SO2y R & MBMA&IEYO

always@ (posedgesys_clk
if(sys_rs}begin
s_reg<=0;
s_k=
end
elsebegin
s k=
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if(ms_1 begin
if(s_regF=999begin
s_reg=0;
s k=
end

else
S_reg=s_regl;

end

end

e.[ 9BKYA@A RSaATY

S_reg=
s k=
end
elsebegin
s k=

else

end

end

always@ (posedgesys_clk
if(sys_rs) begin

if(ms_f begin
if(s_reg=
s_reg=0;
s_k=1'bl;
end

)begin

S_reg=_regtl;
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¥ RTL AMALYSIS

» (Open Elaborated Design

~ SYNTHESIS 1

€ P RunSynthesis ¥
Open Synthesized@

¥ IMPLEMENTATION 2

P Run Implementation

» Open Implemented Design
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> Open Synthesized Design

~ IMPLEMEMTATION

MANAGER - unconnected
vare targetis ODeQ’ODen target “)4

£ Ao Connect—,

Run Implementati_o_r;__":) 1 o !
T — Open New Target
> OpenImplemented Design —
v PROGRAM AND DEBUG Mo content
=:IZF§_éenerate Elitstrea_r_r{
¥ Open Hardware Manager
3 ? 00O X
CAABNBHOc DSYSNIUS OdzNBOTA T 2 YSOU 6A

Flow Navigator
v PROJECT MANAGER
£} Setings
Add Sources
Language Templates

F IP Catalog

v IPINTEGRATOR

Create Block Design
Cpen Blo

Generate Block Des

v SIMULATION

Run Simulation

v RTL ANALYSIS
» Open Elaborated De

v BYNTHESIS

P Run Synthesis

» Open Synthesized D

~  IMPLEMEMTATION

L [T TS PR P
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A

Hardware

Q

MName

- -
a -

~ B localhost (1)

~ {8 xc7a100t_0 (2)

ck Design

~ B xilink_tciDigilenyME10J20E74...

IE XADC (System Monitor)
mi25qI128-spi-al1_x2_x4

2 HARDWARE MANAGER - localhostiilinx_tcfiDigilentME10J20ET472A

© There are no debug cores. Program device Refresh device

? 00 X
o

Status
Connected
Open
Programmed

¢  Program Device

programming file.

Select a bitstream programming file and download it to your hardware device. You can optionally
select a debug probes file that corresponds to the debug cores contained in the bitstream

Bitstream file: -oject Files/01_LED_shifting/LED_shifting.runs/impl_1/LEDC_shifting. bit

Debug probes file: ||

-]

+| Enable end of startup check

Program Cancel
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= ™= i
SW_LED

- Mets (42)
led (3)

[aE led_OBUF (2)
sw (8)

sw_|BlLE e
F operties ...

@ Mark Debug

led[0]_iL Select Diriver Pin
led[1]_i

WooW VW

=consil
=const?
inclk

inclk_IE

P Schematic

Show Connectivity
Bus Net Propertie

Show Hierarchy
sw_IBUF
- Highlight

Mame:

ChHARD al N]J RS0dzZZ3ISR ySig2N] y2RSa
b.LYy (KSYIANDIARA SNFI OS YSydzz 6E&H0OdzBE @WAB YS
5S60dz3® Ly (KRB MNI0BAO|6ARZRAAY 2F (GKS &St SO
¢KS Of 2074 sRAX BRNS FENED
4 SetUp Debug x

Nets to Debug

The nets below will be debugged with ILA cores. To add nets click "Find Nets to Add™. You can also select nets in the Metlist or other '
windows, then drag them to the list or click "Add Selected Nets™.

© Some net(s) do not have a clock domain. mare info

Q T £ 2 M+ =- L
Mame Clock Domain Driver Cell  Probe Type

> % led_OBUF (8) PLL1_INST/insticlk_out1 ~ FDSE

> % swBUF(8)  undefined IBUF Data and Trigger

Find MNets to Add Mets to debug: 16

)
)
2

CHABI S0 dzyBSIBH2N] y2RS 0t201 R2YIFAy asSia
c. Ly (i KASNIONBR azmBYy MWHICK 30t A01 G2 asSia GkKS Of



¢ Set Up Debug
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Nets to Debug

The nets below will be debugged with ILA cores 4 Select Clock Domain W
windows, then drag them to the list or click "Add

The list below contains "GLOBAL_CLOCK nets.

- N To see other types of clock nets use the drop-down button. '
Q = = m 4 =
Name Clock Domain O T £ | GLOBALC.. ~ |/ Sgarch hierarchically
> @ led_OBUF (2 PLLA_INST/inst|

> % sw_IBUF (8) PLL1_INST/nst Y 7L T

U1 PLL1_INST/inst/clkfbout_buf_PLLA

‘/'7'\

CHAG a2RATE (KS RS0dzA3ISR ySiGeg2N] y2RS Of
d. ! FTGSNI GKS &S00 AySTBGs dEAYIRRS( SRCHAER BT A Y
neth { SO GKS REGE O2tt SO0 Ay TRELLKIANE R aSt S
O2y i NIRROI y OSp (¢NRSy3 SINB S Y GAX O1iKYSI Sy R
>

ILA Core Options

Choose features for the ILA debug cores. '
Sample of data depth: | 1024 w
Input pipe stages: 0 w

Trigger and Storage Settings
,,.-'f'iiaﬁure_caﬁfr'or ~
L Ad‘-"ancedtrigger__,/:

®
CHARH Si (KS RIFGF O2ftftSOGA2Y RSLIIK

e.! RR Lkh LAY IG2A®RSNNIASYIS MEGGFRBNEWRNS® S | oAl TA

FYR R2gyCRBRCKSE RSodASANVEA Rgzli SXNFGA O £ £ & Lk

/| £t A01 GKS A02y odzit2y (2 aSS GKS F2ff26AY:

RA L 3N Y doNSBiA2yBR ACKH T B SidEKA dBilh KE O2 NNBOG @
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a + > » BB @ O ¥ o« M [ T«

ILA Status: Idle

Name Value

> Wi|sw_IBUFT7:0] E
> W lad_OBUF[7-0]

CAABD 5 S0 dz3
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Configuration Valid MSEL[3..0] POR Delay Configuration Voltage Standard (V)
Scheme

AS 1101 Fast 3.3
0100 Fast 3.0
0010 Standard 3.3 —
0011 Standard 3.0

PS 1100 Fast 3.3/3.0/2.5
0000 Standard 3.3/3.0/2.5

FPP 1110 Fast 3.3/3.0/2.5
1111 Fast 1.8/1.5
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¥ PROGRAM AMD DERLIG

Bitstream Settings...

¥ Gene
~ Cpen
Cpen Target

Program Device
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Add Configuration Memory Device
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Project Settings

b

General
Simulation
Elabaration
Synthesis
Implementation
Bitstream

IP

Tool Settings

w

w

LY v

Project

IP Defaults
Source File
Display
WebTalk

Help

Teuxt Editar

3rd Party Simulators
Colors
Selection Rules
Shortcuts
Strategies

Window Behavior

c. { SSdzBE ®SYNIiNSi & IINS I ¥Sy SNI i
hLISW NRgaINSF BENIO2yy SOl (K

Bitstream
Specify various settings related to writing bitstream

40

@ Mote: Additional bitstream settings will be available once you open an implemented design.

*Write Bitstream (write_bitstream)
tcl.pre
tcl.post
-raw_itfile
-mask_file

-no_binary_bitfile

-bin_file*

-readback_file
-logic_location_file
-verbose

More Options

-bin_file*
Write a binary bit file without header {.bin).

CHzNBh ANVESYSNI GA2Y

P Run Implementation

> OpenImplemented Design

¥ PROGRAM AMD DEBUG

n Generate Bitstream

Open Hardware Manager

CHARD A G B

d./ t hOBY GRNBDEYY SO

(L]

| Cancel | | Apply

| Restore... |
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S 021!
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NR
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HARDWARE MANAGER - unconnected

o Mo hardware target is opery” Open target
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Hardware ? _ 00 %

e

Mo content

CHARH 2yySOi

HO { &SR A

@){ St SO0 (&Y WXANK AT RKR AR Y FiA23 dONK 20208285 LIRS Y2 NB 5
g 3

G2 GKS RS@OSf2L)I 602 NR

Hardware 2 _ 0O
Q = =
Status
fhost (1) Connected

wilinx_tcfiDigilentMENQI22D41...  Open
L %C7a 10010 (1)
3IF XADC (Systern Monitor) T

1

Mot progr_aqirﬁ')e‘

Hardware Device Properties b d [

{8k xc7a100t_0 |

Mame: xc7a100t_0
Part: ¥c7a100t
IN rada 12R21N02

CHARH RRAY3I YSY2NER

(7)) K22a@ I @S OK K wlp

~Add Configuration Memory Device. 2

X

o

Hardware Device Properies...

Program Device...
Verify Device...

Refresh Device

A
Boot from Comnfiguration Memory Device
Program BBER Key...
Clear BBR Key...

Program eFUSE Reqgisters...

Exportto Spreadsheet...

RSOAOS
(=2 MiekgShyYw Of AMBOR I

¢

~



4 Add Configuration Memory Device X

0 Choose a configuration memory part. This can be changed later.

Device: {8 xc7a100t_0

Filter
Manufacturer | All w Type Al w

Density (Mb) = 128 v Width Al v
Reset All Filters

Select Configuration Memory Part

Search: | O

Name Part Manufact Alias Family Type Densit
m29w128gh-bpi-x16 m29w128gh Micron m29w bpi 128 =
m29w128gh-bpi-x8 m29w128gh Micron m29w bpi 128
m29w128gl-bpi-x16 m29w128g] Micron m29w bpi 128
m28w128gl-bpi-x8 m29w128g! Micron m29w bpi 128
mi25ql128-spi-x1_x2_x4 mi25gl128 Micron n25q128-3.3v-spi-x1_x2_x4 mt25ql spi 128
mt25qui128-spi-x1_x2_x4 mt25qu128 Micron n25q128-1.8v-spix1_x2_x4 mt25qu spi 128

! mt28ew128a-bpi-x18 mt28ew128a Micron mt28ew bpi 128 5 =

CHABMm{ St SOG Cfl akK LI

8! RR O0AYS TRAKSTHRaA FAL S

¢ Program Configuration Memory Device st

Select a configuration file and set proegramming options.

Memaory Device: 48k mt25q1128-spi-x1_x2_x4 IZ‘

Configuratiaq fil MUsers/HW-PC/Deskiop/bathbomblitransiationZ100/Project Fi |
PRM file: E

State of non-config mem /0 pins: | Pull-none  »

Program Operations
Address Range: Configuration File Only w
| Erase
Blank Check
¥ | Program
| Verify

Verify Checksum

SVF Options

Create SVF Only (no program operations)

©) | cancel | | soply |
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PROJECT MANAGER - block_counter
a ¢ + b

v Design Sources (1

Settings  Edit
[}
Add or Create Design Sources

Specify HOL, netlist, Block Design, and IP files, or directories containing those file types to add to your project. Create a new source file on '
disk and add itto your project.

?
>
’
+
Create a new source file and add it to your
project.
Hi
File type: @ Verilog v
sq |8
File name: | block_counter
[ ]
File location: | o =Local to Project= ~
N
- |
T
L
g
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‘.\?,.‘ = Back Cancel
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Clocking Wizard (6.0)
IP Location (¥ Switch to Defaults

@ Documentation

Component Mame  pll

IP Symbol Resource
Show disabled ports Clocking Options  Qutput Clocks | Port Renaming | MMCM Settings
Clock Monitor
Enable Clock Monitering
Primitive
* MMCM PLL
Clocking Features Jitter Optim
| Frequency Synthesis Minimize Power %) Ba
| Phase Alignment Spread Spectrum Mir
raget clk_outt Dynamic Reconfig Dynamic Phase Shift Ma
chin locked Safe Clock Startup
Dynamic Reconfig Interface Options
A A 4 % A
CaHAmBe {Si GKS t[[ Lt

4/ 81} S 4#SABEJ FAES F2NJ 0KS FNBIjdzSyoOe
a 5A0ARS (IKSOtMenOn| ady 2D wm all
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module div_ug

input rst,
input sys_clk
output reg us_f

);

reg6:0] us_r,
always@ (posedgesys_clk

if(rst)begin
us_K=0;
us_k=1'b0;
end
elsebegin
us f<=1'b0;
if(us_r==09begin
us_K=0;
us_k=1'b1;
end
elsebegin
us_K=us_r1;
end
end

endmodule
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b./ NBIF 4GS | AWS@Ayn PSNARRAYMBANFRAS | I+ Ay

module div_1000f
(

input rst,
input sys clk
input in_f,

output reg div1000_f

reg[9:0] div1000_r

always@ (posedgesys_clk
if(rst)begin
div1000_r=9'd0;
div1000_g=1"h0;
end
elsebegin
divi000_k=1"h0;
if(in_f) begin
if(divi000_F=599begin
div1000_k=0;
div1000_g=1'b1;
end
elsebegin
div1000_k=div1000_#1,;
end
end
end

endmodule

=

(5)! aSS (MG NB lj dzSy OSNIRIRAFapimvanyh n R PBR R L ORBO WM An n
| %I ¥m Of 2071 @

module block_dv(
input wire sys_clk
input wire sys rst,

output wire us_f,

output wire ms_f,
output wire s_f

div_us div_us_ingt




a7

.rst (sys_rs},
.sys_clksys_clk,
.us_f (us_9

);

div_1000f div_1000f_inét
Ist (sys_rs},
.sys_clk (sys_clk,
in_f (us_f ),
.div1000_f (ms_}

);

div_1000f div_1000f_inst2
st (sys_rs},
.sys_clk (sys_clk,
An_f (ms_f ),
.divl000_f (s_b

);

endmodule

(6)/ NB I S+ SNFRSRGAR P O 25dzyRISaANIBY K2 dzNJ O2dzy i SNI I YR YAy

module bed_counte(

input rst,
input Sys_rst
input sys_dk,
input ms_f
input s f

outputreg [7:0] seven_seg
output reg [3:0] scan

)i
reg  ext_rst
reg min_f;

reg[3:0] countacountb;
reg  [3:0] countgcountd;
reg[3:0] count_sej

reg [6:0]seven_seq;r

always@ (posede sys_clR begin
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ext_rsk=sys_rst
end

always@ (posedgesys_¢k)
if(ext_rsdbegin

counta<=0;
countb<=0;
min_f<=
end
elsebegin
min_f<=
if(s_f) begin
if(counta==4'd9) begn
courta<=4'd0;
if(countb==5)begin
countb<=0;
min_f<= :
end
else
countb<=countb+
end
elsebegin
counta<=counta+1'b1l;
end
end
end

always@ (posedgesys_clk
if(ext_rsdbegin

counte<=4'd0;
countd<=4"d0;
end
elsebegin
if(min_f) begin
if(countc==4'd9) begin
counte<=4"d0;
if(countd==5)begin
countd<=0;
end
else
countd=countd+

end

i
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elsebegin
countc<=countet
end
end

end

reg[1:0] scan_st

always@ (posedgesys_clk
if(ext_rg) begin

scan <= ;
count_sel  <='d0;
scan_st=0;

end

elsecasdscan_sy
‘begin

scan <= )
count_sel <=countg
if(ms_}

scan_st <=l;

end
‘begin
scan <= ;
count_sel <=countb;
if(ms_9
scan st <=;
end
:begin
scark= ;
count_sel <=countg
if(ms_9
scan_st=3;
end
:begin
scark= ;
count_sel <=countd;
if(ms_9
scan_st=0;
end
default:scan_st=

endcase

always@(*)
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casdcount_se)
‘seven_seqg 9= ]
‘seven_seqg 9= ;
‘seven_seqg 9=
:seven seg_K=
‘seven_seqg 9= ;
‘seven_seqg 9=
‘seven_seqg 9= ;
‘seven_seqg 9=
‘seven_seqg 9=
‘seven_seqg 4=
default:seven_seg 4=
endcase

always@ (posedgesys_clk

seven_seg={l'bl,seven_seg }f

endmodule

MLyadlyliudzy®8A8OK2RdzZ S
O2YLIAEtFlA2y ®

a SN RIS O 2 Y (IR &

module block_courer(
input wire rst,
input wire clk_in
output wire [7:0] seven_seg

output wire  [3:0]

);

scan

wire us_f
wire ms f;
wire s_f;

reg sys_rst
wire sys_clk

block_dv block_dv_inst(

sys clk  (sysclk) ,
.Sys rst  (sys_rsp
.us_f (us_9 ,
.ms_f (ms_9

s f (s_9

3

ah o

S
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always@(posedge sys_clk
sys_rsk=llocked;

pll pll_inst

(
/I Clock out ports
.clk_out(sys_clK), // output clk_outl
/I Status and control signals
reset(1'b0), // input reset

Jockedlocked,
/I Clock in ports
.clk_n1(clk_in);

Il output locked

/I input clk_in1

bcd_counter bed_counter_inét

rst

(rst) ,

.Sys_bt (sys_rst ,
.sys_clk (sys_clk , //c0_50Mclk
.ms_f (ms_9 ,
s_f (s_h ,
.seven_seg (seven_sep
.scan (scan
);
endmodule
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module key _filter(
input clk_in
input left,
input right,
input wire rst,
output wire [7:0] led

);

wire sys rst_s=sys_rst

reg sys_rst

wire ms_f{

wire s f;

wire sys_clk

wire locked

wire left_flag, right_flag;

regleft_cmd=0;

regright_cmd=0;
block_counter block_counterinst

Gf
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. Sys_rst(sys_rst_¥
.sys_clksys_cll,
.ms_{ms_9,
.s_f(s_h
)i
LED_shifting LED_shifting_inst
. rst(sys_rst_3,
.sys_clksys_cli,
key_lef{left_cmd),
.key_righ(right_cnd),
.s_fs_9,
. led(led)
)i
pb_ve pb_ve_instl
.sys_clk (sys_cl,
.Sys_rst (sys_rst_§

.ms_f (ms_f ),
keyin (left ),
.keyout (left_flag)

);

pb_ve pb_ve_inst@
.sys_clk (sys_cl,
.Sys_rst (sys_rst_§
.ms_f (ms_f ),
keyin (right ),
.keyout (right_flag)
);
always@ ( posedee sys_clR
if (sys_rst_¥
{right_cmdleft_cmd<= ;
elsebegin
casd{right_flagleft_flag})
{right_cmdleft_cmdi<={ight_cmdleft_cmd};
{right_cmdleft_cmd<= ;
{right_cmdleft_cmd}<= ;
{right_cmdleft_cmd<=fright_cmdleft_cmd};
endcase
end
always@ (posedgesys_clk
sys_rsk=llocked
pll pll_ins(
.clk_outX(sys_dk),
resef(!rst),
Jockedlocked,
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clk_ink(clk_in)

endmodule
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Sources  x Neflist | Device Constraints ?2_00 Package x Device x

Qx40 TR EDNENIP SPRELIESEA
[

@ pb_ve_left:pb_ve (pb vey
@ pbveright: pb_ve (5o Add or Create Constraints

@ pb_ve_up:pb_ve (ph_vey] Specify or create constraint iles for physical and timing canstraint to add to your project
@ pb_ve_down : pb_ve (ph_Y
> pli_inst: pil (pllxc
Constraints Specify constraint set | & constrs_1 (active v
constrs_1 /
+,

Simulation Sources (1
Create a new constraints file and add tto your
project

sim_1(1

Hierarchy | |P Sources  Librg

File type: [aple v

Constraint Set Properties  » (
File name: | calendar

constrs_1
File location: | o <Localto Project= v

Default directory: E:fworkdal

@ “
8 (?) Cancel
sign 1/

0 File count 0 -

Format: XxC
ants

- General  Properties \:-:J:.
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IP Catalog
lores | Interfaces
) B o mue
lame SaR R (L Status License VLNV
Complex Multiplier AXl4-Stream Praduction Included  xilinx.comip:cmpy:6.0

v Embedded Processing
~ AXl Infrastructure
v DMA
AXI Multi Channel Direct Memory Access AX|4, AXl4-Stream  Production Included xilink.com:ip:axi_mcdma:1.0

v Math Functions

Wultipliers
Complex Multiplisr AX|4-Stream Production Included  xilinx.comip:cmpy:6.0
Multiplier Production Included  xilinx.comip:mult_gen:12.0

~ [ Video & Image Processing
¥ Multi-Ported Video DMA A4, AXl4-Stream  Production Purchase  omnitek.tvip:omni_mpvdma:0.0

¥ Multilayer Videa Controller A4 Praduction Purchase  logicbricks.com:logicbricks:lagic

Nataile
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entation IP Location (' Switch to Defaults

bol Information

w disabled ports

CLK
AT:0] Pl15:0]

Bl7:0]

e. /K2 2ta8J3fyaAy I yR / 20/ ({ NeENBGARRY | f RS pB
¢KS RSTldzZ i 2LIWGAYdzy adlr3asS Aa o (

Multiplier (12.0)

4

Component Name | Ipm_mult3x8

Basic  Outputand Control

Multiplier Type

= Parallel Multiplier Constant Coefficient Multiplier

Input Options
P= A - B
Data Type  Unsigned ~ | Unsigned -
width 8 8
Range: 1..64 Range: 1..64
Multiplier Construction | Use LUTs v

Optimization Options | Speed Optimized  «

Area:The multiplier will be optimized to reduce slice logic and overall area
Speed:The multiplier will be optimized for performance

AEBNBPS{ (KS AyLdzi RFGF G@&LIS

@ Documentation IP Location (¥ Switch to Defaults

IP Symbaol Information

/| Show disabled ports

| PI15:0]

B

A/K2 2 5F I Rz

l.:.l

Component Name | Ipm_mult3xs
Basic | Outputand Control
Output Product Range
Use Custom Qutput Width
Qutput MSB 15 [0-127

OQuiputLEB |0 [0-15

Qutput product width (max, min) = (15,0}

Pipelining and Control Signals
Pipeline Stages 1 ~ | Optimum pipeline stages: 3

Clock Enable Synchronous Clear

Synchronous Controls and Clock Enable(CE) Priority | SCLR Cwverrides CE

| OK | | Cancel | !
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O2YLIAtFOGA2Y F2N) aAYydzZ A2y dzaAy3d az2RSftairAyo

(1). dzf R ARYNEISDI FAL Sa

Il RR GKS {Saipeda ewmgisSs dzoika NI

X b, B 9 F »
n PROJECT MANAGER - mult_sim
Sources 2_oDox|y
a = = |+ &
Add Sources
~ = Design Sources 1 V‘VADO'
@2 mult_sim (mult_sim) (2 Y Edtiorns This guides you through the pracess of adding and creating sources for your project

» 47 Ipm_mutigx8_inst: Ipm_mult8x8 (Ipm_multBx8 xci)
Add or create constraints
> T plLinst: pl (pll xci
> Constraints Add or create design sources
» [ Simulation Sources (1 &) Add o create simulation sources

Hierarchy | IP Sources  Libraries  Compile Order

Source File Properties ? D00 X
Ipm_multBx8 xci o
/| Enabled ]
Location Diiwark_datafexperiment_borad_dataiXilinx_10( -

£ XILINX

Type: P

n Part xc7a100tfgg676-2 )
Size: 102KB
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lwvn a¢ I wmnnT
lvn a¢ I mamT
lvn a6 I mMnauT
lun a6 I mnoT
lwvn a¢ I wmanT
lpn a¢ I wmnpT
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SYR
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LINR 2SO0

7 SIMULATION

Run Simulatj==

7 RTL AMALYSIS

» Dpen Elabor

¢ BYMNTHESIS

P Run Synthes

> Open Synthesized Design

@) A Ydz I {A

SIMULATION - Behavioral Simulaion - Functional - sim_1 - mult_sim_1b.

BEyT ICSNB YdefSIF GA2y adAYdzZ dza FTAES Aa

YIYylF3aSySyido

Hierarchy IP Sourc

Simulation Settings... lerties
= :E"_.é-s;at_Elehauinral simulation > 3Ci

Reset Post-Synthesis Functional Simulation i
Multipl

Reset Post-Synthesis Timing Simulation
12.0(R

Vultiplis
aperati
Lonstar
genera
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LINPOSaa Aa +a Fitft2psaYyY
a. ¢2 2 &/ 2 YWAYIdE | ( A 2by {JSBBNGR@ NW SHBK S LJ2 LJdzZL) 6 Ay R2 6

¢ Compile Simulation Libraries ot

Specify the options for compile_simlib command.

Simulator: | ModelSim Simulator w
Language:  All w
Library: All L
Eamily: All

Advanced

Compiled library location:  |sim.cache/compile_simlip/modelsi

Simulator executable path: |lite/18.0/modelsim_aseiwin32aloem

Miscellaneous oplions:

¥ Compile Xiling IP
DCwerwrite the current pre-compiled libraries
Compile 32-bit libraries

Verbose

Command: ample/7mult_sim/Fmult_sim.cache/compile_simlib/imodelsim}

N Compile Cancel

CEBNBY 2 YLAfF IRRENBAaAaNRNBGA Y3
b. 14 aK2 gdNEBoy (GAST O2 YLIAf A RY HNEANHCRSYHBE S\BS RO
OSHBRYS O2yadzYAy3ao
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Quick Start
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100's 10's 1's Binary Operation
1010 0010 162

1 010 0010 <= #]

10 100010 < #2

101 00010 << #3

1000 add 3

1 0ooo0 0010 < #4

10 Qooo0 010 << #5

100 0ooo0 10 << #6

1000 0001 o} <= §7

1011 add 3

1 0110 0010 << #3
1 6 2
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Operation Hundreds Tens Units Binary

HEX

Start 111

Shift 1 = if.

=t | =

Shift 2

Shift 3

Add 3

(=

Shift 4

e A R

Add 3

(=
Sl =] m

[W

Shift 5

Shift 6

=

[

Add 3

Shift 7

e e e e T A A T A T A
=t

Add 3

ol
olao|lo|r

~lolo|lo|~
mlolo|lw|o|w|=]|w
o|lm|lo|lo|lo|o|=m]|lo]|=
—lo|lw|lolo|lo|lo]l=|o]~
Hlo|lr|r|r|lr|lolr|lolr|kr]| R~

Shift 8 1
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m|o|l=]|=|o|=] =
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2 dzii LJdzINB 3 wo Y n 6 Kdzy RNBRaTl nz

2 dzii LIJdzINB 3 wo Y n 6 GK2dzaAl yRarlrnz
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* IMPLEMENTATIOMN

GAY

P Run Implementation
~  Open Implemented Design
Constraints Wizard
Edit Timing Constraints
t?J Report Timing Summary
Report Clock Metwaorks
Report Clock Interaction
Report Methodology
Report DRC
Report Moise
Report Utilization
& Report Power

Y4 schematic

CHANBM A YAY 3 NBLERZ2NI OKSO]
¢CKS NBadzZ § deNBda K26y Ay CA3

Tcl Console Design Runs | Timing x Power | Methodology | DRC | Package Pins | IO

Q - .
s -

Messages Log Reports

C MW 10 = %
>

Clock Summary

General Information ~ Name Wavefarm Period (ns)  Frequency (MHz)
Timer Settings ~ pli_sys_rst_instipl_instinstclk_in1  {0.00010.000} 20.000 50.000
Design Timing Summary clk_out1_pll {0.000 5.000} 10.000 100.000
Clock Summary (3) clkfoout_pll {0.00010.000% 20.000 50.000

» .4 Check Timing (53)
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MEMORY INITIALIZATION RADIX = 16;
MEMORY INITIALIZATION VECTOR =

0,

1,

4,

L o

QN ¥ I =

& 9,
7 10,

g8 19,
9 24,
31,
40,
51,
&4,
79,

g [

(N T ¥ S

90,
& A9,
0 c4,

8 E1,
s 100,
0 121,
11 144,
Od&ENgd F 0028 FAES aeyil E
B NBIGS y3@ YWREESOSDHT REDAGSDDcC T C
4/t ALG] / Bl hyREzie\ y (KS @SI KER2B|2EaSY2NEB DSYSNI (2

{S anfEe

surces ? _ O X | ProjectSummary x| IPCatalog x
V[IE 2| 4 o Cores | Interfaces
Design Sources T £ ¥ '[:‘ F @ 0‘ rom

Constraints

Name 1A Status
Simulation Sources

v [ Vivado Repositery

sim ~ [ Alliance Partners
v OmniTek
¥ Chroma Down-Sampler AXl4, AXl4-Stream  Production
¥ Chroma Up-Sampler AXI4, AXl4-Stream  Production
¥ Chroma Up-Sampler 420 to 422 AXI4, Axl4-Stream  Production
v Memories & Storage Elements
lierarchy = Libraries  Compile Order « I RAMs & ROMs
Distributed Memory Generator Production
= ?_-00EX + = RAls & ROMs & BRAM
Block Memory Generator - 'ﬂ- Block Memory Generator AXl4 Production
~ ~ [ Video & Image Processing

Jersion: 8.4 (Rev. 1)

nterfaces AXl4 Details

Nacrrinfinn Tha Viliny | AnitADE 1D Dlnek Mamnn
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© Defaults

Component Name |rom16x256

Basic  PortAOptions | Other Option: Summary
Interface Type | Native ~ Generate address interface with 32 bits
Memory Type | Single Port ROM ~
ECC Options

ECC Type No ECC
single Bil Error Injection
Write Enable

Byte Size (bits) @
Algorithm Options

Defines the algorithm used to concatenate the block RAM primitives.
Refer datasheet for more information.

Algorithm | Minimum Area  ~

Primitive | Bl

BN aSY2NR OGaRIg asStsS
@) t ADNL ! (H 1BIA V8& d2NBEK2 6y Ay CA 3
@ Documentation IP Location (¥ Switch to Defaults

IP Symbol  Power Estimation Component Name  rom16x256

Show disabled ports Basic | PortAOptions  Other Options | Summary
Memory Size
Port A Width 16 Range: 1to 4608 (bits)
PortADepth 256 Range: 2 to 1048576

The Width and Depth values are used for Read Operation in Port A

Operating Mode  Write First Enable Port Type  Always Enabled

Port A Optional Output Registers
+ Primitives Qutput Register Core Qutput Register

REGCEA Pin

|ll= BRaM_PORTA
P addra[7:0]
P clka

Port A Output Reset Options
RSTAPin (setreset pin) Qutput Reset Value (Hex) 0

Reset Priority | CE (Latch or Register Enable)

o douta[15:0]

READ Address Change A

CENgh t 2Nl YSY2NE ¢gARGK aSididay3

)/t A Ol KEKST Al2HER shyy dBs & S €[S i O £ 0§ o

2
G§KS ONBOFAES 201 GA2yT YR AYyAGALFEATS GKS



IP Location (¥ Switch to Defaults

ower Estimation

d ports

v BRAM_PORTA

(9)/f AROI 2 TFTAYATRZKNIASI IO2NB @ DSYSNI S 20KSN) FAf Sa

Component Mame rom16x256

Basic Port A Options Other Options Summary

Pipeline Stages within Mux | 0 Wux Size: 1x1

Memory Initialization

| Load Init File

94

Coe File efworkdatafpga/09romiest_rom.coe & Browse

v Edit |

Fill Remaining Memaory Locations

Remaining Memory Locations (Hex) |0

Structural/UniSim Simulation Model Options

Defines the type of warnings and outputs are generated when a
read-write or write-write collision occurs.

Collision Warnings = All

Behavioral Simulation Model Options

Disable Collision Warnings Disable Qut of Range Warnings

OdEBippp wha AYAGAFEAT I GAZY
@®{Si 20KSNAR |a RSTI df i

(10)/NB I (i1 S@®S LINIS ¥ faidti & =
(11)!'RR  dy[Lpdz( pQet | 2280%( LIdzlim Cail B O

(12)!RRZA YYa YBYRA BPAlldy WSIFENI LINB JA 2 dza

(13)! RR9 - ¢l ¥® AyaidlyiAarisS Al
(14)¢KkS O2RS Aa 3IAGSYy o06Stz2p6Y

module rom_tes{(
input rst,
input inclk,

output req[
output req[

wire sys_clk
wire BD_clk
wire sys_rst
wire u_f;
wire m_f;
wire sf;

input [7:0] sw,
:0] scan
:0] seven_sega

wire [15:0] rom_g;

N

SELISNAYSyY (a4
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reg [7:0] count,
reg [5:0] countg
reg [6:0] seven_seg_ra

wire [3:0] ones

wire [3:0] tens

wire [3:0] hundreds
wire [3:0] thousands
wire [3:0] ten_thousands

reg [3:0] ones_t

reg [3:0] tens_r,

reg [3:0] hundreds_r

reg [3:0] thousands_y

reg [3:0] ten_thousands jy
reg [3:0] ones_x

reg [3:0] tens_x

reg [3:0] hundreds_x

reg [3:0] thousands_x
reg [3:0] ten_thousands x

always@ (posedgeBCD_clk

begin
ones_x <=
tens_x <=
hundreds_x <=
thousands_x <=

ten_thousands_x=ten
end

always@ (posedgesys_clk
if(sys_rs}
begin

count
ones_r
tens_r
hundreds_r
thousands_r

ones
tens
hundreds
thousands

_thousands

<=

<=

ten_thousands_k=0;

end
elseif(s_1)
begin
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count <= count+l;
ones_r <= ones_x
tens_r <= tens_x
hundreds_r <= hundreds_x
thousands_r <= thousands_x
ten_thousands r <= ten_thousands_x
end
regext_rst
always@ (posedgesys_clk
ext_rsk=rst;
reg[2:0] scan_st
always@ (posedgesys_clk
if(lext_rs)
begin
scarx= ]
counta<=4'h0;
scan_st=0;
end
elsecasdscan_sy
begin
scan<= ;
counta <=ones_[
if(ms_f)
scan_sk=1;
end
begin
scan <= 1
counta <=ens_r,
if (ms_f)
scan_st=;
end
begin
scan<= ]
counta <=hundreds r

if(ms_§
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scan_st=3;
end

begin
scan<= ]
counta <=thousands r
if(ms_9
scan_st=4;

end

begin
scan<= ]
counta <=en_thousands jr
if(ms_9
scan st<=5;
end

begin
scan <= 1
counta <=,
if (ms_9
scan_st=0;
end

default:scan_st=0;
endcase
always@(*)
casdcounta)
. seven_seg&= )
. seven_seg&= ;
. seven_seg&= )
:seven_sga<= )
. seven_seg&= ;
. seven_seg&= )
. seven_seg&= ;
. seven_seg&= )
. seven_seg&= )
. seven_seg&= )
default: seven_sega= )
endcase

pll_sys_rst pll_sys_rst_ir(st
.clk_in(inclk),
.sys_clksys_cli,
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.BCD_cliBCD_clk
.Sys_rsfsys_rs}

);

us_ms_s divus_ms_s div_inst

(

.Sys_rsfsys rst),

.sys_clksys_cl,
.us_f(us_9,

.ms_f

s f(s_f

reg |

(ms_#,

:0lrom_q_r,

always@ (posedgeBCD_clk
rom_q_K=om_g

HEX_BCD HEX_BCD (inst

.hex (rom_q_»,
.ones (ones,
tens (tens),
.hundreds (hundredy,
.thousands (thousands,

.ten_thousands (ten_thousand}¥

rom16x256 rom16x256_ingt

.clkasys_clk,
.addra(sw),

/I input wire clka
/I input wire [7 : 0] addra

.douta(rom_g) // output wire [15 : 0] douta

endmodule
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input rst_n;

input swl,sw2;

inout sct

inout sdg

output[7:0] dis_data;
input [7:0] data;
outputreg iic_done=0;
reg [7:0] data_tep

reg scl_link;

reg [19:.0] cnt_5ms ;
regswl_rsw2_r,
reg[19:0] cnt_20ms

always@ (posedgeclk or negedgerst_n)
if('rst_n) cnt_20ms<=20'dQ;,
elsecnt_20ms<=cnt_20ms-1'bl;

always@ (posedgeclk or negedgerst_n)
if('rst_n) begin
swl r<=1'bl;
sw2_r<=1'bl;
end
elseif(cnt_20ms==20'hfffff) begin
swl_r<=swi,
SW2_r<=swz
end

1l

reg[2:0] cnt;
reg[8:0] cnt_delay
regsd_r;

always@ (posedgeclk or negedgerst_n)
if('rst_n) cnt_delay<=9'd0;
elseif(cnt_delay==9'd499 cnt_delay<=9'd0;
elsecnt_delay<=cnt_delay-1'b1;

always@ (posedgeclk or negedgerst_n) begin
if('rst_n) cnt<=3'd5;
elsebegin
case(cnt_delay
9'd124 cnt<=3'dl; //cnt=1:scl
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end
end

9'd249
9'd374
9'd499
default

cnt<=3'd2

cnt<=3'd3;

cnt<=3'd0;
:cnt<=3'd5;

endcase

“define SCL_POS
“define SCIHIG

“define SCL_NEG
“define SCL_LOW

(cnt==3'd0)
(cnt==3'dl)
(cnt==3'd2)
(cnt==3'd3)

/lent=2:scl
/lent=3:scl
/lent=0:scl

/lent=0:scl
/lent=1:scl
llent=2:scl
/lent=3:scl

always@ (posedgeclk or negedgerst_n)
if('rst_n) data_tep<=8'h0G;
else data tep<=data; //

always@ (posedgeclk or negedgerst_n)
if('rst_n) scl_r<=1'b0;
elseif(cnt==3'd0) scl_r<=1'b1;
elseif(cnt==3'd2) scl_r<=1'b0;

assignscl=scl_linkscl_r. 1'bz;

1l

[Iscl
[Iscl

‘define  DEVICE_READ 8'h1010_0001
“define DFICE_WRITEB'h1010_0000

“define  WRITE_DATA

8'b1000_0001

“define BYTE_ADDR 8'h0000_0011

reg[7:0] db_r,

reg[7:0] read_data

1l

parameter
parameter
parameter
parameter
parameter
parameter

IDLE =4'de;
START1=4d1;
ADD1 =4'd2
ACK1 =4d3
ADD2 =4'd4
ACK2 =4'd5
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parameter
parameter
parameter
parameter
parameter
parameter
parameter

START2=4'd6;
ADD3 =4'd7,
ACK3 =4'd8;
DATA =4'd9;
ACK4 =4'd10
STOP1 =4'd11
STOP2 =4'd12

reg[3:0] cstate

regsda_r

regsda_link
reg[3:0] num;

always@ (posedgeclk or negedgerst_n) begin
if('rst_n) begin

end

else

cstate<=IDLE
sda_r<=1'bl,
scl_link<=1'b1;
sda_link<=1'b1;

num <=4'dQ;
read_data<=8'b0000_0009
cnt_5ms  <=20'h00000;
iic_done<=1'b0;

case(cstate)

IDLE begin
sda_link<=1'b1;
scl_lirk<=1'b1;
iic_done<=1'b0;
if('swl_r|| 'sw2_pn begin
db_r<="DEVICE_WRITE
cstate<=START1
end
elsecstate<=IDLE
end
STARTDegin
ifCSCL_HIegin
sda_link<=1'b1;
sda_r<=1'b0;
cstate<=ADD1
num<=4'd0;
end
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elsecstate<=START1
end
ADD1 begin
ifCSCL_LOWegin
if(num==4'd8) begin
num<=4'dQ;
sda_r<=1'bl;
sda_link<=1'b0;
cstate<=ACK1
end
elsebegin
cstate<=ADD1

num<=nunm+1'bl;

case(num)

4'd0: sda_r<=db_17];
4'd1l: sda_r<=db_16];
4'd2: sda_r<=db_15];
4'd3: sda_r<=db_14];
4'd4: sda_r<=db_13];
4'd5: sda_r<=db_12];
4'd6: sda_r<=db_11];
4'd7: sda_r<=db_10];

default: ;
endcase
I sda_r <= db_r[4'dhum];
end
end
1 else ifCSCL_PPd&b _r <= {db_r[6:0],1'b0};
elsecstate<=ADD}
end
ACK1 begin

if(/*!sda*/"SCL_NELbegin
cstate<=ADD2
db_r<="BYTE_ADDR

end
elsecstate<=ACK1
end
ADD2 begin
ifCSCL_LOYegin
if(num==4'd8) begin

num <=4'd0;
sda_r<=1'bl;
sda_link<=1'b0;

cstate<=ACK2
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end
elsebegin

sda_link<=1'b1;

num <=num+1'bl;

case(num)
4'd0: sda_r<=db_17];
4'd1l: sda_r<=db_16];
4'd2: sda r <=db_15];
4'd3: sda_r<=db_1{4];
4'd4: sda_r<=db_13];
4'd5: sda_r<=db_12];
4'd6: sda_r<=db_11];
4'd7. sda_r<=db_10];
default: ;
endcase

/1 sda_r <= db_r[4'dhum;
cstate<=ADD2
end
end
else if(SCL_POS) db_r <={db_r[6:0],1'b0};
elsecstate<=ADD2
end

ACK2 begin

if(/*!sda*/"SCL NEG begin
if('swl_p begin
cstate <=DATA
db_r<=data_tep

end
elseif('sw2_1) begin
db_r<="DEVICE_READ
cstate<=START?2
end
end
elsecstate<=ACK2
end

START2begin

ifCSCL_LOYegin
sda link<=1'b1;
sdar<=1b1;
cstate<=START.2
end

elseif("SCL_HIegin
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sda_r<=1'b0;

cstate<=ADD3

end
elsecstate<=START;2

begin
ifCSCL_LOWegin
if(num==4'd8) begin

num <=4'd0;

sda_r<=1'bl;

sda_link<=1'b0;

cstate<=ACK3

end
elsebegin

num <=num+1'bl;

case(num)
4'd0: sda_r<=db_17];
4'd1l: sda_r<=db_16];
4'd2: sda_r<=db_r[5];
4'd3: sda_r<=db_14];
4'd4: sda_r<=db_13];
4'd5: sda_r<=db_12];
4'd6: sda_r<=db_11];
4'd7. sda_r<=db_10];
default: ;
endcase

/I sda_r <=db_r[4'dhum];
cstate<=ADD3
end
end
else if(SCL_POS) db_r <={db_r[6:0],1'b0};
elsecstate<=ADD3

begin
if(/*!sda*/"SCL NEG begin
cstate<=DATA
sda link<=1'b0;
end
elsecstate<=ACK3

DATA begin

if('sw2_n begin
if(num<=4'd7) begin
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cstate<=DATA
ifCSCL_HIegin
num <=num+1'bl;
case(num)
4'd0: read_datd7] <=sdg
4'd1: read_datd6] <=sdg
4'd2: read_datd5] <=sdg
4'd3: read_datd4] <=sdg
4'd4: read_datd3] <=sdg
4'd5: read_datd2] <=sdg
4'd6: read_datdl] <=sdg
4'd7: read_datg[0] <=sdg
default: ;
endcase

I read_data[4'd#num] <= sda;
end
Il else if(SCL_NEG) read_data <=
{read_data[6:0],read_data[7]};
end
elseif(CSCL_LOY®&& (num==4'd8)) begin
num<=4'd0;
cstate<=AK4
end
elsecstate<=DATA
end
elseif('swl_p begin
sda_link<=1'b1;
if(num<=4'd7) begin
cstate<=DATA
ifCSCL_LOYb%egin
sda_link<=1'b1;
num <=num+1'b1;
case(num)
4'd0: sda_r<=db_17];
4'd1l: sda_r<=db_16];
4'd2: sda_r<=db_15];
4'd3: sda_r<=db_14];
4'd4: sdar <=db_A3];
4'd5: sda_r<=db_12];
4'd6: sda_r<=db_11];
4'd7: sda_r<=db_10];
default: ;
endcase
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/I sda_r <=db_r[4'd-hum];
end
1 else if(SCL_POS) db_r <= {dhi0f[1'b0};
end
elseif((SCLLOW && (num==4'd8)) begin
num<=4'dQ;
sda_r<=1'bl;
sda_link<=1'b0;
cstate<=ACK4
end
elsecstate<=DATA
end
end
ACK4begin
if(/*!sda*/"SCL_NEfdegin
i sda_r <=1'b1;
cstate<=STOP1
end
elsecstate<=ACK4
end
STOP1 begin
ifCSCL_LOWegin
sda_link<=1'b1;
sda_r<=1'b0;
cstate<=STOP1
end
elseif("SC_HIGbegin
sda_r<=1'bl;
cstae <=STOP2
end
elsecstate<=STOP]
end
STOP2 begin

ifCSCL_NBG begin sda_link<=1'b0; scl_link<=1'b0; end

elseif(cnt_5ms=20'h3fffc)  begincstate<=IDLE
cnt_5ms=20'h0000Q iic_done<=1;end

elsebegincstate<=STOP2 ; cnt_5ms<=cnt_ 5msl ; end

end
default: cstate<=IDLE
endcase
end

assignsda=sda_link? sda_r1'bz
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assigndis_data=read_data

1l

endmodule
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