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1. RIgITE

FTHF vivado, 7EF 1.1 H £ create project Hrid T#2; 7EK 1.2 HIEF A O TAEX U, MAAE
M TAES s W13 Fosi TR T UERIN, B RTL Wi H, AEETEERIS; K 1.4 Frosi sk 5 2R
i —2 ARFERH Family: Artix-7, Package: csg324, EARRYS A xc7a35tesg324-1; HeJa %40 AN T
FEE, WE 1.5 P, AR A Finish Vo] 3k TAEERE, WE 1.6 fix.

¢ Vivado 2018.1 - [m] X

File  Flow Tools Window Help Q- Quick Access

VIVADO! & XILINX

HLXx Editions

ALL PROGRAMMABLE.

Recent Projects

Quick Start =

H:/workSpace/xilinx/test
Create Project > X0
Open Project > H:/workSpace/xilinx/JX0

Open Example Project > project_1
H:/workSpace/xilinx/project_1

project_2
0.0

E:/nscscc_resource_v0.01/soc_demo_v0.01/soc_li

project_1
E:/nscscc_resource_v0.01/soc_demo_v0.01/soc_i

Tasks

Manage IP >

‘Open Hardware Manager >
Xilinx Tcl Store >

[ Teiconsole |

TERS 23ISERMEHE RS R

¢ MNew Project x

Project Name

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

Project name Prj_DL |

Project location: H:workSpacelxilinx Iz‘

~' Create project subdirectory

Projectwill be created at: H:iworkSpacekilinPri_DL

@



¢ New Project

Project Type

Specify the type of project to create '

» RTLProject

You will be able to add sources, create block designs in 1P Integrator, generate 1P, 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 partipackage resources.

|mported Project
Create a Vivado project from a Synplify, XST or ISE Project File.

Example Project
Create a new Vivado project from a predefined template.

.G)
(2

¢ New Project x

Default Part

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

Parts | Boards

Reset All Filters

Category.  All 3 Package: csg324 v Temperature: All Remaining

Family. Artix-7 3 Speed: -1 v

Search: O v
Part IO Pin Count  Available I0OBs  LUTElements FlipFlops BlockRAMs UliraRAMs DSPs Gt
xc7al5icsg324-1 324 210 10400 20800 25 o 45 0
*C7a35tcs0324-1 324 210 20800 41600 50 0 20 0
xc7a50tcsg324-1 324 210 32600 65200 75 ] 120 0
*c7ar5icsg324-1 324 210 47200 94400 105 o 180 0
*c7a100tcsg324-1 324 210 63400 126800 135 0 240 0

# New Project s

New Project Summary

VIVADO!

HLx Editions
o Anew RTL project named "Prj_DL" will be created

@ The default part and product family for the new project
Default Part: xc7a35tcsg324-1
Product: Artix-7
Family: Artix-7
Package: csg324
Speed Grade: -1

£ XILINX

ROGRAMMABLE To create the project, click Finish

©
G




¢ Prj_DL - [H:/workSpace/xiling/Prj_DL/Prj_DLxpr] - Vivado 2018.1 _ )

Eile Edit Flow Tools Reports Window Layout  View Help Quick Access Ready
= » B oo X Default Layout -
4 4
Flow Navigator ? PROJECT MANAGER - Prj_DL ? X
~ PROJECT MANAGER
Sources 2 _00 X% Project Summary 200 X%
£+ Settings ~
aQ = = + & )
Add Sources Seftings  Edit
Design Sources
Language Templates
guags p! 5 Constraints Projectname: Pri_DL
¥ |pcatalog +  Simulation Sources Project location H:workSpacehiliny/Prj_DL
THEH
sim_1 Product family: Artix-7
¥ |PINTEGRATOR Project part: xcTa35tcsg324-1
Create Block Design Hierarchy  Libraries Compile Order Top module name: Not defined
Open Block Design § Target language: Verilog
Properties ? 00X Simulator language: Mixed
Generate Block Design
o
v SIMULATION Synthesis Implementation
Run Simulation
Select an objectto see properties Status: Mot started Status: Not started
Messages MNo errors or wamings Messages No errors or warnings
¥ RTL ANALYSIS 3 e
> Open Elaborated Design
TclConsole | Messages | Log | Reports | Design Runs  x 2 _ 0
v SYNTHESIS Qlz|=2 %
P Run synthesis Name Constraints ~ Status WNS TNS WHS THS TPWS Total Power FailedRoutes LUT FF BRAMs URAM DSP Statt Elapsed RunStrate
> Open Synthesized Design ~ [= synth_1 constrs_1 Not started Vivado Syn ™
. imnl 1 consirs 1 Not starfed Vivadn \rr;rv

2. AEThEE BB
T RE B A PR 7% R EVERT Verilog HDL #iid ik . ARSI LVEAE 1 A5, 1 AU 1
AN S BT RO B, A EARI A Verilog HDL il ST FER (17570 FLES 1Y) S 28 PRI

40 7 212:0]

&

>1| z1

] 22

1.7
A) 5 /214 Flow Navigator H, PROJECT MANAGER ' Add Sources, (2% 57 Source & I
“Add Sources™#H BUPRERE AlttA), TEE] 1.8(a)X 1 HEHILH design sources AL J5 midli next, 7E] 1.8(b)
XFIENE il create 1241, 7E] 1.9 XHEHEH BOE A4S, Bl 1.8 iEHES BRI 1.10 FioR, M
7 Finish JG 2 HAIHILE 111 R B 5 A E, ARSCiseUs By 5, v ULEE A OK Pkt . #
1EX RS 5158 H 3)) update 5 W1&] 1.12,



# Add Sources

VIVADO!

HLx Edition:

Add Scurces

This guides you through the process of adding and creating sources for your praject
Add or greate constraints
) Add or create design sources

Add or create simulation sources

£ XILINX

AL PROGRANIABLE.

O]

Einigh

(a)

1]

# Create Source File

¥ Add Sources
x

Add or Create Design Sources

‘Specify HDL, netiist, Block Design, and IP Sles, or dirsctories containing those fils types to 3dd to your project Create 2 new sousce e on
disk and ada 10 your project

+

¢ buttons be

smries || rgaouscores || emaree

s

Create a new source file and add it to your

project.

File type: @ Verilog

File name: |First

File location:

s =Local to Project=

¢ Add Sources

Add or Create Design Sources

disk and add it to your project.

+,
Index MName Library Location
[ ] 1 Firstv

il_defaultib  =Local to Project>

Add Files

Specify HDL, netlist, Block Design, and IP files, or directories containing those file types to add to your project Create a new source file on

(b)
x
/
|
X

/

ct

| ‘ Add Directories ‘ | Create File

| Finish

| | Cancel |




¢ Define Module

Define a module and specify /O Ports to add to your source file.
For each port specified:

MSB and LSB values will be ignored unless its Bus column is checked. '
Ports with blank names will not be written.

Module Definition

Module name: |Firsﬂ

IO Port Definitions
+

PortMame  Direction Bus MSB LSB

input

o

K 1.9
Sources 2 _ 00O %
Q /& + &
~ [ Design Sources (1) -
.. First (Firstv)
> Constraints
e Simulation Sources (1)
_____ L bl
Hierarchy Libraries Compile Order

1.10
B) siifi First.v, %8 Verilog 3XfF, fR1F.
module First( input wire a, input wire b, output wire [2:0] z );
assign z[0] = a&b;
assign z[1] = alb;
assign z[2] = a"b;
endmodule

C) riii Flow Navigator H1/#] RTL ANALYSIS ] Open Elaborated Design, Wi 1.13; HahA lias A,
i 1.14,

10



M
A
~

Flow Navigator

» PROJECT MANAGER

* IPINTEGRATOR

> SIMULATION

™ RTL ANALYSIS

> Open Elaborated Design

1.11
Project Summary x| Schematic x Firstv x| simdFirsty  x 2010
- @ Qe 22X b © C  3Cells G5UQPorts  5Mets O
o 20_i
a [ o—— 0 o
I 2:0
b A2l
RTL_AND
o 20 0O
] 1
I
—
RTL_OR
g 2001
o
M =
RTL_XOR
1.12

3. WInf BB ER

WIS 2 25 A) Bk, i /234 Flow Navigator #1, PROJECT MANAGER ' Add Sources, (E(# i
i Source % 1 H1“Add Sources” %4 B RAESE Alt+A), 7ER 1.15 XHEHEF A+ simulation sources 57 Ji5 /4
o7 next, 7EFE 1.16 SHEHE il create 154, 7R 1.17 SHEHE B X4 5, B 1.16 XHEHES [ 5548
P 1.18 iR, s Finish 54 HaHIE 119 REM G HECE, A5 L HUE07 5, nT LB S &
OK N Bhidt . #1E X (F95 A5 5115 H 3 update J5 @i 1.20.
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¢ Add Sources s

Add Sources

VIVADO!

HLx Editions 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

ALL PROGRAMMABLE.

©)

1.13
¢ Add Sources x

Add or Create Simulation Sources

Specify simulation specific HDL files, or directories containing HDL files, to add to your project. Create a new source file on disk and add it '
to your project.

Specify simulation set | &= sim_1 “

Use Add Files, Add Directories or Create File buttons below

Add Files | | Add Directories | ‘ Create File

include files into [

/| Include all d ces for simulation

1.14
# Create Source File X

Create a new source file and add it to your

project. ‘
File type: @ Verilog w
File name: |sim4First| |
File location: | & <Local to Project= ke

12



’

¢4  Add Sources

Add or Create Simulation Sources

Specify simulation specific HDL files, or directories containing HDL files, to add to your project. Create a new source file on disk and add it '

Location

=L ocal to Project=

to your project.
Specify simulation set. | &= sim_1 w
+A
Index Mame Library
[ ] 1 sim4Firsty  xil_defaultlib
Add Files

| | Add Directories | | Create File

+ | Include all design sources for simulation

©

Define Module

;

1.16

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

For each port specified:

)

= | Einish | | Cancel |

MSB and LSB values will be ignored unless its Bus column is checked.

Parts with blank names will not be written.

Module Definition

Module name: sim4Firs11

/O Port Definitions

+

PortMame Direction Bus M3SB

input

@

LSB

1.17

13

Cancel




Sources ? _ 00 %
Q = & + 0 o
L Design Sources (1)
@-- First (Firsty)
> Constraints
L Simulation Sources (2)
w sim_1(2)
@~ First (Firsty)
® simdFirst (simdFirstv)|

Hierarchy Libraries Compile Order

1.18
Y% simdFirst.v, MG EH NS 5 FN T
“timescale 1ns/ 1ps
module sim4First( );
reg a;
reg b;
wire [2:0] z;

First uut( .a(a), .b(b), .z(z) );
always begin
a=0;b=0;#100;
a=0;b=1;#100;
a=1;b=0;#100;
a=1;b=1;#100;

end
endmodule

A7), BRIEX MRS SR 2 B 5l update, SN 1.21,

Sources 2 _ 0BG x
Q = 2 + 0 o
w Design Sources (1)

@ First (Firsty)
¥ Constraints
" Simulation Sources (1)

w sim_1 (1)
~ @5 sim4First (sim4Firstyv) (1)
@ uut: First (Firsty)

Hierarchy  Libraries Compile Order

K 1.19

14



4. MELFRNEBEY
Rii Flow Navigator — SIMULATION — Run Simulation, %I 1.22; #EAfGFCRE, WA 1.23. EEl
i TRAL AR L, Qifsl 1.24.

Flow Navigator o e S PROJECT MANAGER - Pri_DL
v PROJECT MANAGER
Sources
£ Settings
Q = £ +
Add Sources
W Design Sources (1
Language Templates
guag P @ First (Firsty
TP Catalog ¥ Constraints

W Simulation Sources (1

> IPINTEGRATOR w sim_11(1

« @2 simdFirst (sim4Firsty) (1)
¥ SIMULATION @ uut: First (Firsty

Run Behavioral Simulation - Compile Order

Run Simulation

> RTL AMALYS

Bl 1.20
SIMULATION - Behavioral Simulation - Functional - sim_1 - sim4First ? X
Scope x Sources O Objects 2 OQ X < | sim4First.v <« Untitled 1 L
Q| = | & &  Q £ | W @ @ X « |4l +[ &
Name Design U... Block Type Name Value Data Type
v @ si.. sim4First  Verilog M... 4 a 0 Logic
@& .. First Verilog M... Wb 1 Logic
& gibl glbl Verilog M... > BAZ20] 6 Array
1.21
= > oo Z 4« » », 10 ns v X C
1.22

=g I YA B TR S D)3 B I 4G . o057 SRR AN T B 1] [R] B A#100ns, A7 B i
UL, AT B T I A %A 100ns, @i 1.25,

4« » r, 100]| ns v | = C
1.23

15




N T WETE, B AT S R S R ASE R, T 126

SIMULATION - Behavioral Simulation - Functional - sim_1 - sim4First

Untitled 1

Scope

Sources

> M Z[2:0]

Ohjects

1.24
.r.n A y - R
M , WERIHTE, R 1.27,
i 4 X <« » » 100 ns v| =z C

SIMULATION - Behavioral Simulation - Functional - sim_1 - sim4First

Untitled 2

O W @ @ X » I« [

4 b

v B Z[2:0]
8 [2]
8 [1]
8 [0]

1.25
M, S S PIREER 1.1, R EER 528 N R R .
®11 HEMEXR
LTINUN o
S a 5| b S| 2[2] 51 2[1] 5| 2[0]
0 0
0 1
1 0
1 1

16
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1. BINEALR

N T SR LI s B I TIAE 75 T L B 0 0 B A P R, A T A v
PRLIRR I . A PR IEAT LRSI AH . — 2RI Vivado FBEFEALHT 10 planning ThEE; /& BT
XDC WA, FEMALH s

a. FE—: FHE 10 planning FRANE#LAIR

JeREH—MITIE, MM 10 planning Thfg, AL TR TR g2 51 .

a.l. M5 Flow Navigator ' Synthesis Hf*J Run Synthesis, Jo¥f LFE# 174546, WA 1.28.

Flow Navigator T S ? -

> PROJECT MANAGER
> IPINTEGRATOR

> SIMULATION

> RTL ANALYSIS

v SYNTHESIS

P Run Synthesis

> Open Synthesized Design

1.26
a2. LA )G, HF Open Synthesized Design, 14 &45 5%, WK 1.29.

17



Synthesis Completed &J

o Synthesis successfully completed.

Next
Run Implementation
(®) Open Synthesized Design

View Reports

Don't show this dialog again

K 1.27
a3, MHT AR T 1.30 A A . iy BElan N 5, 7E BRI E R layout F1%EFE 10 Planning 732

FTRER AT

»

File  Edit Flow  Tools Reports Window Layout View Help Synthesis Complete
»
[ a i
= E X P, h_ Default Layout [ *
i = ?
Flow Navigator - S SYNTHESIZEI /O Planning e) ? X
~
> PROJECT MANAGER Floorplanning .
Sources | N ry = Device X 200
Debug
= H
> IPINTEGRATOR Timing Analysis
First
Save Layout As...
> SIMULATION Nets (*
Leaf C
> RTL ANALYSIS Undo Resizing
Source File |
~ SYNTHESIS @ First.v Reset Layout
P Run Synthesis < b3

General Properties

> Open Synthesized Design

TclConsole x Messages |Log Reports |Design Runs 2 _ 00O
v IMPLEMENTATION
P Run Implementation Q = = I B ® @
v
IN#RRE: VO Planning'
Kl 1.28

a4, 7EE 1.30 B A A R o7 X, eI b )#8] /0 ports —#%, FFFEX N MME S5, HIAXT R
FPGA EJiitrs (S5 SHEME4 )5 Package PRI L), 485 VO std, W 1.31 fias. BARK
FPGA ZJHE A 10 H-FhrdE, TS 52I00R EGO1 I H P F Mt ek JmZ B KD,

18



SYNTHESIZED DESIGN * - xc7a35tcsg324-1 (active)

Tcl Console |Messages |Log Reports Design Runs | Package Pins | I/O Ports X
a = = = + 4
Name Direction Neg ... Package Pin F.. /O Std Veco
~ [ All ports (5)
v @ z(3) ouT 35 LVCMOS33* -~ 3.300
“ zZ[2] OUT J3 v 35 LVCMOS33* -~ 3.300
@ 1] ouT J2 35 LVCMOS33® - 3.300
€ zZl0] ouT K2 v 35 LVCMOS33" -~ 3.300
~ |« Scalar ports (2)
P a IN P5 34 LVCMOS33* - 3.300
b IN P4 v 34 LVCMOS33* -~ 3.300

1.29
a5\ SERZ G, M LT T AR R RAE AL, TR R XDC ek & TS 2/ 1) XDC .

AIRELY, 1+ Create anew file, %A Filename, s OK, W1 1.32 fion. B, 58 A2 R R I 1E .

¢ Save Constraints X

Select a target file to write new unsaved constraints to.
Choosing an existing file will update that file with the '
new constraints.

(@) Create a new file

File type: I XDC v

File name: [EX1

File location: - <Local to Project> v

Select an existing file

<select a target file>

©

1.30
a.6. WA, 7E Sources T Constraints xR BHT &K XDC 304, W 1.33.

Source x Netlist |DeviceC | 2 _ O g
Q = & + 0 &
~ = Design Sources (1) A

® . First (First.v)
v Constraints (1)
v constrs_1 (1)
1 EX1.xdc (target)
v Simulation Sources (1)
> sim_1 (1)

Hierarchy  Libraries Compile Order

1.31
19




by FEZ. FRBIAMNARY, THEHLR

YA R FH 56 Rl T RIS INZI RS

b.1. FIJF Add Sources Ft[H, W& 1.34 Fiin. %E$EEE—I Add or Create Constraints — i,

K 1.35 Fios i ST .

¢ Add Sources

HLx Editions

VIVADO'

& XILINX.

Add Sources

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

1.32

miiff Next, #EA

b.2. 7EK 1.35 st b, #Aiil Create File, #i#—A> XDC X, H#iA\ XDC /4, i OK. Aili

Finish, 1K 1.36 Fizso.

¢ Add Sources

+

4

Constraint File

Add or Create Constraints

Specify or create constraint files for physical and timing constraint to add to your project

Specify constraint set:

[} Copy constraints files into project

X

/

constrs_1 (active) v

Location

| Add Files |I| Create File |I

1.33

20



#°. Add Sources X
Add or Create Constraints
Specify or create constraint files for physical and timing constraint to add to your project. [
¢ Create Constraints File X
Sp
| Create a new constraints file and add it to your
5 project
c
E  File type: I XDC v rs_1\new
File name EX1
File location: = & <Local to Project> v |
o |
D -
@
T
1.34

b.3. XGHATFFH LT F) XDC S, FEIEIRnEE 1.37 Bk, AR K FPGA 45 L) A5 SR B P bR

HEs
Soux NetlistDevi | 2 _ O &%
- -~ »
Q = = +
v Design Sources (1) A~
@ . First (First.v) Q
~ | Constraints (1) 1
[ constrs_1 (1) .
[l EX1.xdc (target) 4
1= Simulation Sources (1) 3
s sim_1 (1) o -
Hierarchy  Libraries = 8
g
10
Source x ClockRe| 2 _ O & 1
7 EX1.xde - o3
/ N

2. WINEFRLIR
RS2 L R T T B 4L R
S AR, LT e

Package

x | Device x | First.v »x EX1.xdc X

E:/WORKSPACE/vivado/EX1/EX1.srcs/constrs_1/new/EX1.xdc

x B B X N/ m 0

PACKAGE_PIN J3
PACKAGE_PIN J2
PACKAGE_PIN K2
v PACKAGE_PIN P3
v PACKAGE_PIN P4
tv IOSTANDARD LVCMOS33
rty IOSTANDARD LVCMOS33
TOSTANDARD LVCMOS33
IOSTANDARD LVCMOS33
TOSTANDARD LVCMOS33

set_property
set_property
set_property
[get_ports al

[get_ports bl

[get_ports {z[2]}]
[get_ports {z[11}]
[get_ports {z[01}]

[get_ports al

set_property

1

y

set_property

set_property [get_ports bl

1.35

Bl PT AL I e 0 R

a. TEZEE 5E UG FT % $E Open Synthesis Design,5¢# M Flow Navigator H1i%#¢ Open Synthesis Design.

b. 7E Flow Navigator "1i%4¥ Synthesis > Synthesized Design > Edit Timing Constraints, +JFFHJ 7 %) 5 S,

N FL AN NN Bk R B S, T e R PR 205K

21



3. HBAERK

A 1.38 fhn, WIKEEATME L4 SYNTHESIS. 523 IMPLEMENTATION 4= s — kil e b s,
R 5 B A FRLER ) A R

¥ SYNTHESIS

P Run Synthesis

> Open Synthesized Design

v IMPLEMENTATION

P Run Implementation

> Open Implemented Design

¥ PROGRAM AND DEBUG

¥ Generate Bitstream

> Open Hardware Manager

1.36

4. SEWR A

av HSLIGMRACE N USB N4k BEGO1 SLIBUER 2 i fa, 417 L I0 iR F i«

b. Aiifi Flow Navigator H' Open Hardware Manager — i, #EAM{F4m % (HARDWARE MANAGER),
%4 Auto Connect HEFZEIMR =, 41 FE 1.39 Fion. [ ATE Flow Navigator & Hardware Manager, £iii Open
Target, %F¥ Auto Connect M ]

HARDWARE MANAGER - unconnected

0 Mo hardware target is open] Open target
)

& Auto Connect

Hardware

o

Open MNew Target...

ki rontod t_

1.37
o HERNRINE, EHARS EAT, 8 Program Device”. 7E3 H X1 HE - “Bitstream File” —#: £l 4 H

BN TR A R EE AR S, A i “Program” it FPGA 5 Fr#EAT4n e, Wikl 1.40. RIh F#Ja, HERHGE

227~ “Programmed”, WK 1.41.
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HARDWARE MANAGER - localhost/xilinx_tcf/Xilinx/1234-tulA

© There are no debug cores. Program device Refresh device

| ¢~ Program Device X |

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 ‘
‘ programming file.

Ll

7
I [}
Bitstream file: Iivivado/EX1/EX1.runs/impl_1/First. |Z| |
‘ Debug probes file: IZ‘
E
Enable end of startup check
fi
f

=

o - o
L W/ rFrogram ance

1.38
HARDWARE MANAGER - localhost/xilinx_tcf/Xilinx/1234-tulA

© There are no debug cores. Program device Refresh device

Hardware ? 00 X
Q = = &
Name Status

~ e xilin_tcf/iXilind/... Open ™

~ {8 xc7a35t_0 (1) Programmed
I XADC (Sys... ~
1.39
dv WE 1.42 fior, $k3h7F% SW7 R SW6, W& LD2 4T 45 2~5 0 4 LED [fPIRAS

SW7-P5 SWE-P4 SW5-P3 SW4.-P2 SW3-R2 SW2-M4 SW1-N¢ SWO-R1

—— | e ——— —

1.40
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B SEIOHE A R AR E R

LSRR A TEIX R, BRI, BRI UEE, AMTRTERR IR T
IRk A D .

SNRTE S TCIF ST

3. B4 FPGA MR, IREEAEIMLH (FE, B,

TN i
B FPGA | EGO1 #14 | 1EH EA S FPGA | EGO1 #f | 1M
EI | (22ED) EIO| (22ED)
a P5 SW7 N a Z(0) K2 LD2(0) a&b
b Z(1)
Z(2)

4, JRELK. MEHARE WEET] (548, 8E9E. H5EEE. 8D, £8 BRI,
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2.5~ HETHE ARt —HE RS

—. SEHK

1 PRI ER IR PR 28 AR RS AIZ S ThRE M ERME, 1 AR L AT B A A5 5 AT SR R AL 5

2. HRMAEIBH AN ik, BEFIA Verilog HDL, SKIZEMIHHARE . BHRRRRZAT Mfiidikix =
T 4T 09 s 0 ) PR S A

3. FEREAREERSEIA T L,

4. BARAE Vivado M5 ~, H Verilog HDL BEAT HIMEAR . 7 FIGUEIF A FPGA HEAT B0 IE A RE 1 L 1%
Wk A

. ERFFHMERE

1. —& A 4GB LI, % 64 fi Windows #E RS A PC L.
2. Xilinx 82588 (EGO1) —4>.

3. Vivado 2017.4 PL ERRAER A LA K XUP library IP 1.

=, EHER

1. SER TSI B

TSI SISt e LA, JRRSHICIME . ) MUX (BdlEk#Eas) TR e Sein DUk K4
YRR CRIH] Visio S84z B TR M), BHISHE T B, Ml ER, R, 5 HIERRIANAE;
A Verilog HDL BEUHIESCAF AN FOCAF s BETHSRIS BIE T3 A EE 734 25

2. SEEG St B

A Verilog HDL it MSCHLER, 7E Vivado H5g st 55, iCRIF - Hrid b seiaas R IEmE,
e 4 A I8 .

3. IR TAE RSP B

K SEE, 5 SRR

PO, SKIG R
1L “23% 17 Kl 4 IR 2
B 2.0 Py —A “23E 17 MEdEIEREAS, av b AE SRS, o NEPERl, y Ayl . A
M 2.1 ProsaEE, ATl 5 c=0 I y=a; 2 c=1 I} y=b. WIMATF y K2 H#ERIEA:
y=~cCa+cb 2.1
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2.0
2-1 y
MUX
_b 4
e
B 2.1 “20% 17 iR R a2
F 21 “2ik 1”7 BiERBEREMERE
c y
0 a
1 b

PLR % 525 Verilog HDL J5FE ¥ :

module mux21( input a,input b,input c,output y);
assigny=c?b:a;
endmodule

20 b4 i RO

“4 308 PHERIE R I R BEAR A 2.2 Por, HEAERWEK 2.2 PR,

4 o
b 4-1
"1 oaux LY,
4,2
L,g

o

Iﬂ

B 2.2 <4 i 150E 0 55 i BRAE

K224 ik HERRRER IR

sl sO Y
0 0 a
0 1 b
1 0 o
1 1 d

NTER N, FRHHEL I[3:0PRMZHMANE S d-a. AJRTY KZEEREAN:

Y=571.STOa+§150b+51570C+5150d J—:QZZ
Trik—: R4 & B IR R EE, F Verilog HDL KA 45 MR L. SRR RE AT ARkt AT
FEL S A

TiiE T RAVEPE BT GERGED I “2 16 17 Bkl “4 ik 17 Bk #Eas
HL B Sl A T 42 B e
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L
0 21 |
b Mux
m
IsO 0 2-1 Y
—1 MUX
Lo,
I 2-1 || ]‘
B 1 MUX sl
TSO

B 2.3 FIRIERIER T “4 38k 17 Bl ik 548 I #HE 1]
PL R 45 i H: 3% Verilog HDL YL

module mux41(input [3:0] I, input [1:0] S, output Y );
wire m,n;
mux21 M1(.a(1[0]) , .b(I[1]) , .c(S[O]) , .y(m));
mux21 M2(.a(1[2]) , .b(I[3]) , .c(S[0]) , .y(n) );
mux21 M3(.a(m) , .b(n), .c(S[1]) , .y(Y) );

endmodule

fi. SEWAESS

1. R BERRRERESAT IR E =R, PO AT R A, Bk “2 ik
17 Bmik ey, e HERUEA FPGA EARISIE.

2. fESSHRIR . BERRRIR R EAT A RIRVE =R Tk, R VAT R A, Wit “4 ik
17 Bk £eas, e HRAER FPGA EMUIRIE.

3 RHIEMREE, RIS — i 2 DR T BB HURIUA RSB BT “4 3k 17 B ik ds, &t
—ANEAT LRGP HHE AT LU, 58 ELGEA FPGA _FARIGAIE . 1%18 8 5 A T I DhBEHE B i R & 2.4
Fivs, HINREZRWINE 2.3 Fivn. Gun: IESRIOAT5 W ZARYE LU MIhRREDR, Bt —hiitm 2
ThRE T HL BRI D RE )

a Lu

L >F

S d

2.4 ZIYREZHIEH T LU JRELAE ]
*23 ZUREEBISHAIC LU HHR

sl s0 Y
a-b
0 1 atb
1 0 adb
1 1 0
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N~ SEBEAE R EAMER

1. 44’5 Verilog HDL J§ARRY, 58 H K A5

2. WSO SEEE RTL ML, 10 A i FTAE P 0 22 5o

3. 4’5 Test Bench, BEAT(HEMNR, WEH I, BIESLIOHHR, /T a000 4 RIGUE S Th A8 2 753 2
wit HAz.

4. HEREALHRSCM, FIH SRR EGO1 Bk L E T RE -

S BT SEEBG A H B 1R A R A
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3. fYFA  Verilog fEiEHFM

Verilog Cheat Sheet —— s winberg and J Taylor
Comments /I Compliment
/I One-liner IA~A
/* Multiple /I Unary
lines */ +A -A
Numeric Constants /I Concatenate
/I The 8-bit decimal number 106: {A, .., B}
8'b_0110_1010// Binary /I Replicate
8'0_152 // Octal {N{A}}
8'd_106 // Decimal /I Arithmetic
8'h_6A // Hexadecimal A*B A/B A%B
"™ Il ASCII A+B A-B
78'bZ /1 78-bit high-impedance /I Shift

A<<B A>>B
Too short constants are padded with zeros // Relational
on the left. Too long constants are truncated A>B A<B A>=B A<=B
from the left. ==B Al=B

/I Bit-wise
Nets and Variables A&B
wire [3:0]w; // Assign outside always blocks A"B A~"B
reg [1:7]r; // Assign inside always blocks AB
reg [7:0]mem[31:0]; /I Logical
integer j; // Compile-time variable A&&B
genvar k; // Generate variable A|B

/I Conditional
Parameters A?B:C
parameter N = 8;
localparam State = 2'd3; Module

Assignments
assign Output = A * B;
assign {C, D} = {DJ[5:2], C[1:9], E};

Operators

/I These are in order of precedence...
/I Select

A[N] A[N:M]

/I Reduction

&A ~&A |A ~|A A ~NA

29

module MyModule

#(parameter N = 8) // Optional parameter
(input Reset, CIk,

output [N-1:0]Output);

/I Module implementation

endmodule

Module Instantiation
/I Override default parameter: setting N = 13
MyModule #(13) MyModulel(Reset, CIk, Result);



Case
always @(*) begin
case(Mux)
2'd0: A =8'd9;
2'd1,
2'd3: A =28'd103;
2'd2: A=8'd2;
default:;
endcase
end
always @(*) begin
casex(Decoded)
4'b1xxx: Encoded = 2'd0;
4'b01xx: Encoded = 2'd1;
4'b001x: Encoded = 2'd2;
4'b0001: Encoded = 2'd3;
default: Encoded = 2'd0;
endcase
end

Synchronous

always @(posedge CIk) begin
if(Reset) B <= 0;
else B<=B + 1'b1;

end

Loop
always @(*) begin
Count = 0;
for(G=0;j<8;j=j+1)
Count = Count + Input[j];
end

Function
function [6:0]F;
input [3:0]A;
input [2:0]B;
begin
F ={A+1'b1, B+2'd2},
end
endfunction

Generate

30

genvar j;
wire [12:0]Output[19:0];
generate
for(j =0;j<20;j=j+1)
begin: Gen_Modules

MyModule #(13) MyModule_Instance(

Reset, CIk,
Output[j]
);
end
endgenerate

State Machine

reg [1:0]State;
localparam Start = 2'b00;
localparam Idle = 2'b01;
localparam Work = 2'b11;
localparam Done = 2'b10;

reg tReset;

always @(posedge CIk) begin
tReset <= Reset;
if(tReset) begin
State <= Start;
end else begin
case(State)
Start: begin
State <= Idle;
end
Idle: begin
State <= Work;
end
Work: begin
State <= Done;
end
Done: begin
State <= Idle;
end
default:;
endcase
end
end



4. K% B EGO1 RIEAARFIR

Vivado M2 A4 5K Tel 1HE M. Tel GEAE tickle) #EAZT 80 AEARIANM R 2 AR 38 #7345,
Ve —Fh R S A ML A TE &, BT C4) I RHAE LT BrE ) EDA TR, Tel MIERH
e HAE ke SO T i EE 0T AR, SRA AR [ g 00 2480 B, RARIHEm<TAm4
B (Tel f4Fx Tool Command Language)

set myVar “Hello World!” //#% 8 — 148 myVar #1728 &, H{HA Hello World!

£ Vivado "] Tel FHEAS 13 SRR R B HARBEATIE . ERAEN, XM ME ERH
PRIEAT LRI B . AR IX L 15 S 7 BB AR Vivado XF H AR 732K,

TOP

« »
.l

pinfs <-» — HB — <> pins

VA —

L &

«

K 4.1
W EEATR, &FTER VO #r-AE ports, HAREEABEE [T MR LR offim D #FRE pins. T ELFE T

JETEN &AL, blackbox AR I ITHE, #FRAE cells. FELEFRAE nets, fn_E XDC H5E L clocks, 7E
Vivado 11—l R SO i H AR € O TR BUERUX TR H bR, R FAHRIRY get *ar4, #I40 get_pins
B,

Tel EAER MK R HARRE, B T FIRIRIE& 7 4 B R 7 2, e n] ORI B ARG R, A
-of_objects (Tel A LATE 5 N-of) RIEEAEZR R E HAr. Vivado HiE I T HAREISC R W B R

7N
<)
P gl
i
TN
-i\cell)
S
[ \
v <
™ /’ ™~
\pin) <\r30[’f/ )
» v
s ’!\\‘,
N\
\dlock)
K 4.2
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PAN B v ks,

o
—n a
iz 0
i3
4
LUTS
1_9
=0 my_I
- 0
b
—i2 0 i1 of—2
13 2
—14 LUT3
—is
LUTE
i1
—C
—ce c
Q
D
—PRE
FDPE
Kl 43
get_pins -of [get_cells my_i] iZ[A my /10 my i/I1 my i/I2 my i/O
get_nets -of [get_cells my_i] iZ[Fla b c d
get_cells -of [get_nets -of [get_cells my_i]] REL 12 i5i lmyi

RN

XDC fEAJR LAt Tl i85, (HIACCRREARN) Tel By R FIRMIE HAESE, I e R RNIE
IS VO S5 W] LLEIEAE Vivado HY source —> Tel SCAFHITT R4S . XDC HIFEATEIL T Loy Ay
IFBF 2R 1O LI LA P Bl AR 4 R =K

LU OASEIRAR F A H R G5 VO 2030, it T LASE & B S B E 2 il 44
= v e =X s

set_property -dict {PACKAGE_PIN P17 IOSTANDARD LVCMOS33} [get ports sys_clk in ]
set_property -dict {PACKAGE_PIN P15 IOSTANDARD LVCMOS33} [get ports sys rst n |

== s
set_property -dict {PACKAGE_PIN N5 IOSTANDARD LVCMOS33} [get ports PC_Uart rxd]
set_property -dict {PACKAGE_PIN T4 IOSTANDARD LVCMOS33} [get ports PC_Uart_txd]

s
set_property -dict {PACKAGE_PIN L3 IOSTANDARD LVCMOS33} [get ports BT Uart rxd]
set_property -dict {PACKAGE_PIN N2 IOSTANDARD LVCMOS33} [get ports BT Uart txd]

set_property -dict {PACKAGE_PIN D18 IOSTANDARD LVCMOS33} [get ports {bt _ctrl o[0]}]

set_property -dict {PACKAGE PIN M2 IOSTANDARD LVCMOS33} [get ports {bt ctrl o[1]}]

set_property -dict {PACKAGE_PIN H15 IOSTANDARD LVCMOS33} [get ports {bt _ctrl o[2]}]
32



set_property -dict {PACKAGE_PIN C16 IOSTANDARD LVCMOS33} [get _ports {bt ctrl o[3]}]
set_property -dict {PACKAGE _PIN E18 IOSTANDARD LVCMOS33} [get ports {bt ctrl o[4]}]

set_property -dict {PACKAGE_PIN C17 IOSTANDARD LVCMOS33} [get ports bt mcu_int i]

e =ik A Sy
set_property -dict {PACKAGE PIN T1 IOSTANDARD LVCMOS33} [get ports audio_pwm_o]
set_property -dict {PACKAGE_PIN M6 IOSTANDARD LVCMOS33} [get ports audio_sd o ]

T e T
set_property -dict {PACKAGE PIN F18 IOSTANDARD LVCMOS33} [get ports pw_iic_scl io]
set_property -dict {PACKAGE_PIN G18 IOSTANDARD LVCMOS33} [get ports pw_iic_sda io]

TN X ADC BEECE /10111

set_property -dict {PACKAGE PIN B12 IOSTANDARD LVCMOS33} [get ports XADC AUX v n |
set_property -dict {PACKAGE PIN C12 IOSTANDARD LVCMOS33} [get ports XADC AUX v p ]
set_property -dict {PACKAGE PIN K9 [IOSTANDARD LVCMOS33} [get ports XADC VP VN v n]
set_property -dict {PACKAGE _PIN J10 IOSTANDARD LVCMOS33} [get ports XADC VP VN v p]

I 1115 AT 11711107115 B CAET R 22 B HE/ 11111111111

set_property -dict {PACKAGE PIN R11 IOSTANDARD LVCMOS33} [get ports {btn_pin[0]}]
set_property -dict {PACKAGE PIN R17 IOSTANDARD LVCMOS33} [get _ports {btn_pin[1]}]
set_property -dict {PACKAGE PIN R15 IOSTANDARD LVCMOS33} [get ports {btn_pin[2]}]
set_property -dict {PACKAGE PIN V1 IOSTANDARD LVCMOS33} [get ports {btn_pin[3]}]
set_property -dict {PACKAGE PIN U4 IOSTANDARD LVCMOS33} [get ports {btn pin[4]}]

I IR RS T2 swO~sw7////111A5E B UL B RIAR 22 BRI

set_property -dict {PACKAGE PIN P5 IOSTANDARD LVCMOS33} [get ports {sw_pin[0]}]
set_property -dict {PACKAGE PIN P4 IOSTANDARD LVCMOS33} [get ports {sw_pin[1]}]
set_property -dict {PACKAGE PIN P3 IOSTANDARD LVCMOS33} [get ports {sw_pin[2]}]
set_property -dict {PACKAGE PIN P2 IOSTANDARD LVCMOS33} [get ports {sw_pin[3]}]
set_property -dict {PACKAGE PIN R2 IOSTANDARD LVCMOS33} [get ports {sw_pin[4]}]
set_property -dict {PACKAGE PIN M4 IOSTANDARD LVCMOS33} [get _ports {sw_pin[5]}]
set_property -dict {PACKAGE PIN N4 IOSTANDARD LVCMOS33} [get ports {sw_pin[6]}]
set_property -dict {PACKAGE PIN R1 IOSTANDARD LVCMOS33} [get ports {sw_pin[7]}]

TN ER RS TE 5 sw8~sw15//1//111111111145% B CA B IR 22 B /111011011

set_property -dict {PACKAGE PIN U3 IOSTANDARD LVCMOS33} [get ports {dip_pin[0]}]
set_property -dict {PACKAGE_ PIN U2 IOSTANDARD LVCMOS33} [get ports {dip_pin[1]}]
set_property -dict {PACKAGE PIN V2 IOSTANDARD LVCMOS33} [get ports {dip_pin[2]}]
set_property -dict {PACKAGE_ PIN V5 IOSTANDARD LVCMOS33} [get ports {dip_pin[3]}]
set_property -dict {PACKAGE PIN V4 IOSTANDARD LVCMOS33} [get ports {dip_pin[4]}]
set_property -dict {PACKAGE PIN R3 IOSTANDARD LVCMOS33} [get ports {dip_pin[5]}]
set_property -dict {PACKAGE_ PIN T3 IOSTANDARD LVCMOS33} [get ports {dip_pin[6]}]
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set_property -dict {PACKAGE _PIN T5 IOSTANDARD LVCMOS33} [get ports {dip_pin[7]}]

T TLEDO~LED LS /1111111 B CA BRI 22 B R E/111111101111]

set_property -dict {PACKAGE_PIN F6 IOSTANDARD LVCMOS33} [get ports {led pin[0]}]
set_property -dict {PACKAGE_PIN G4 IOSTANDARD LVCMOS33} [get ports {led pin[1]}]
set_property -dict {PACKAGE_PIN G3 IOSTANDARD LVCMOS33} [get ports {led pin[2]}]
set_property -dict {PACKAGE_PIN J4 IOSTANDARD LVCMOS33} [get ports {led pin[3]}]
set_property -dict {PACKAGE_PIN H4 IOSTANDARD LVCMOS33} [get ports {led pin[4]}]
set_property -dict {PACKAGE_PIN J3 IOSTANDARD LVCMOS33} [get ports {led pin[5]}]
set_property -dict {PACKAGE_PIN J2 IOSTANDARD LVCMOS33} [get ports {led pin[6]}]
set_property -dict {PACKAGE PIN K2 IOSTANDARD LVCMOS33} [get ports {led pin[7]}]

set_property -dict {PACKAGE PIN K1 IOSTANDARD LVCMOS33} [get ports {led pin[8]}]
set_property -dict {PACKAGE PIN H6 IOSTANDARD LVCMOS33} [get ports {led pin[9]}]
set_property -dict {PACKAGE PIN H5 IOSTANDARD LVCMOS33} [get ports {led pin[10]}]
set_property -dict {PACKAGE_PIN J5 IOSTANDARD LVCMOS33} [get ports {led pin[11]}]
set_property -dict {PACKAGE PIN K6 IOSTANDARD LVCMOS33} [get ports {led pin[12]}]
set_property -dict {PACKAGE PIN L1 IOSTANDARD LVCMOS33} [get ports {led pin[13]}]
set_property -dict {PACKAGE PIN M1 IOSTANDARD LVCMOS33} [get ports {led pin[14]}]
set_property -dict {PACKAGE PIN K3 IOSTANDARD LVCMOS33} [get ports {led pin[15]}]

e -« = v s s

set_property -dict {PACKAGE PIN G2 IOSTANDARD LVCMOS33} [get ports {seg cs_pin[0]}]
set_property -dict {PACKAGE PIN C2 IOSTANDARD LVCMOS33} [get ports {seg_cs pin[1]}]
set_property -dict {PACKAGE PIN C1 IOSTANDARD LVCMOS33} [get ports {seg cs pin[2]}]
set_property -dict {PACKAGE PIN H1 IOSTANDARD LVCMOS33} [get ports {seg_cs_pin[3]}]
set_property -dict {PACKAGE PIN G1 IOSTANDARD LVCMOS33} [get ports {seg cs_pin[4]}]
set_property -dict {PACKAGE PIN F1 IOSTANDARD LVCMOS33} [get ports {seg cs pin[5]}]
set_property -dict {PACKAGE PIN E1 IOSTANDARD LVCMOS33} [get ports {seg cs_pin[6]}]
set_property -dict {PACKAGE PIN G6 IOSTANDARD LVCMOS33} [get ports {seg cs_pin[7]}]

e s s h =2 svin ==y

set_property -dict {PACKAGE PIN B4 IOSTANDARD LVCMOS33} [get ports {seg data 0 pin[0]}]
set_property -dict {PACKAGE PIN A4 IOSTANDARD LVCMOS33} [get ports {seg data 0 pin[1]}]
set_property -dict {PACKAGE PIN A3 IOSTANDARD LVCMOS33} [get ports {seg data 0 pin[2]}]
set_property -dict {PACKAGE PIN B1 IOSTANDARD LVCMOS33} [get ports {seg data 0 pin[3]}]
set_property -dict {PACKAGE PIN A1 IOSTANDARD LVCMOS33} [get ports {seg data 0 pin[4]}]
set_property -dict {PACKAGE_ PIN B3 IOSTANDARD LVCMOS33} [get ports {seg data 0 pin[5]}]
set_property -dict {PACKAGE PIN B2 IOSTANDARD LVCMOS33} [get ports {seg data 0 pin[6]}]
set_property -dict {PACKAGE PIN D5 IOSTANDARD LVCMOS33} [get ports {seg_data 0 pin[7]}]

set_property -dict {PACKAGE PIN D4 IOSTANDARD LVCMOS33} [get ports {seg_data 1 pin[0]}]
set_property -dict {PACKAGE_PIN E3 IOSTANDARD LVCMOS33} [get ports {seg _data 1 pin[1]}]
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set_property -dict {PACKAGE_PIN D3 IOSTANDARD LVCMOS33} [get _ports {seg data 1 pin[2]}]
set_property -dict {PACKAGE_PIN F4 IOSTANDARD LVCMOS33} [get ports {seg data 1 pin[3]}]
set_property -dict {PACKAGE_PIN F3 IOSTANDARD LVCMOS33} [get ports {seg _data 1 pin[4]}]
set_property -dict {PACKAGE_PIN E2 IOSTANDARD LVCMOS33} [get ports {seg data 1 pin[5]}]
set_property -dict {PACKAGE_PIN D2 IOSTANDARD LVCMOS33} [get ports {seg data 1 pin[6]}]
set_property -dict {PACKAGE_PIN H2 IOSTANDARD LVCMOS33} [get ports {seg data 1 pin[7]}]

TN GA AT B RS AE S i
set_property -dict {PACKAGE_PIN D7 IOSTANDARD LVCMOS33} [get ports vga _hs pin]
set_property -dict {PACKAGE_PIN C4 IOSTANDARD LVCMOS33} [get ports vga vs_pin]

L e TN A > 3% =Ry

set_property -dict {PACKAGE_PIN F5 IOSTANDARD LVCMOS33} [get ports {vga data pin[0]}]

set_property -dict {PACKAGE_PIN C6 IOSTANDARD LVCMOS33} [get ports {vga data pin[1]}]

set_property -dict {PACKAGE_PIN C5 IOSTANDARD LVCMOS33} [get ports {vga data pin[2]}]

set_property -dict {PACKAGE_PIN B7 IOSTANDARD LVCMOS33} [get ports {vga data pin[3]}]

set_property -dict {PACKAGE_PIN B6 IOSTANDARD LVCMOS33} [get ports {vga data pin[4]}]

set_property -dict {PACKAGE_PIN A6 IOSTANDARD LVCMOS33} [get ports {vga data pin[5]}]

set_property -dict {PACKAGE_PIN A5 IOSTANDARD LVCMOS33} [get ports {vga data pin[6]}]

set_property -dict {PACKAGE_PIN D8 IOSTANDARD LVCMOS33} [get ports {vga data pin[7]}]

set_property -dict {PACKAGE_PIN C7 IOSTANDARD LVCMOS33} [get ports {vga data pin[8]}]

set_property -dict {PACKAGE_PIN E6 IOSTANDARD LVCMOS33} [get ports {vga data pin[9]}]

set_property -dict {PACKAGE PIN E5 IOSTANDARD LVCMOS33} [get ports {vga data pin[10]}]
set_property -dict {PACKAGE PIN E7 IOSTANDARD LVCMOS33} [get ports {vga data pin[11]}]

I TTDAC B8 1111

set_property -dict {PACKAGE PIN R5 IOSTANDARD LVCMOS33} [get ports dac_ile]
set_property -dict {PACKAGE PIN N6 IOSTANDARD LVCMOS33} [get ports dac_cs_n]
set_property -dict {PACKAGE PIN V6 IOSTANDARD LVCMOS33} [get ports dac_wrl n]
set_property -dict {PACKAGE PIN R6 IOSTANDARD LVCMOS33} [get ports dac_ wr2 n]
set_property -dict {PACKAGE PIN V7 IOSTANDARD LVCMOS33} [get ports dac_xfer n]

set_property -dict {PACKAGE PIN T8 IOSTANDARD LVCMOS33} [get_ports {dac_data[0]}]
set_property -dict {PACKAGE PIN R8 IOSTANDARD LVCMOS33} [get ports {dac_data[1]}]
set_property -dict {PACKAGE PIN T6 IOSTANDARD LVCMOS33} [get ports {dac_data[2]}]
set_property -dict {PACKAGE PIN R7 IOSTANDARD LVCMOS33} [get ports {dac_data[3]}]
set_property -dict {PACKAGE PIN U6 IOSTANDARD LVCMOS33} [get ports {dac_data[4]}]
set_property -dict {PACKAGE PIN U7 IOSTANDARD LVCMOS33} [get ports {dac_data[5]}]
set_property -dict {PACKAGE PIN V9 IOSTANDARD LVCMOS33} [get ports {dac_data[6]}]
set_property -dict {PACKAGE PIN U9 IOSTANDARD LVCMOS33} [get ports {dac data[7]}]

i Sy A
set_property -dict {PACKAGE PIN K5 IOSTANDARD LVCMOS33} [get ports ps2 clk ]
set_property -dict {PACKAGE PIN L4 IOSTANDARD LVCMOS33} [get ports ps2 data |
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set_property -dict {PACKAGE_PIN L15 IOSTANDARD LVCMOS33} [get ports {sram_addr[18]}]
set_property -dict {PACKAGE_PIN L16 IOSTANDARD LVCMOS33} [get ports {sram_addr[17]}]
set_property -dict {PACKAGE_PIN L18 IOSTANDARD LVCMOS33} [get ports {sram_addr[16]}]
set_property -dict {PACKAGE_PIN M18 IOSTANDARD LVCMOS33} [get ports {sram_addr[15]}]
set_property -dict {PACKAGE_PIN R12 IOSTANDARD LVCMOS33} [get_ports {sram_addr[14]}]
set_property -dict {PACKAGE_PIN R13 IOSTANDARD LVCMOS33} [get_ports {sram_addr[13]}]
set_property -dict {PACKAGE_PIN M13 IOSTANDARD LVCMOS33} [get ports {sram_addr[12]}]
set_property -dict {PACKAGE_PIN R18 IOSTANDARD LVCMOS33} [get _ports {sram_addr[11]}]
set_property -dict {PACKAGE _PIN T18 IOSTANDARD LVCMOS33} [get ports {sram addr[10]}]
set_property -dict {PACKAGE PIN N14 IOSTANDARD LVCMOS33} [get ports {sram_addr[9]}]
set_property -dict {PACKAGE _PIN P14 IOSTANDARD LVCMOS33} [get ports {sram_addr[8]}]
set_property -dict {PACKAGE PIN N17 IOSTANDARD LVCMOS33} [get ports {sram_addr[7]}]
set_property -dict {PACKAGE_PIN P18 IOSTANDARD LVCMOS33} [get ports {sram_addr[6]}]
set_property -dict {PACKAGE PIN M16 IOSTANDARD LVCMOS33} [get ports {sram_addr[5]}]
set_property -dict {PACKAGE PIN M17 IOSTANDARD LVCMOS33} [get ports {sram_addr[4]}]
set_property -dict {PACKAGE PIN N15 IOSTANDARD LVCMOS33} [get ports {sram_addr[3]}]
set_property -dict {PACKAGE PIN N16 IOSTANDARD LVCMOS33} [get ports {sram_addr[2]}]
set_property -dict {PACKAGE_PIN T14 IOSTANDARD LVCMOS33} [get ports {sram_addr[1]}]
set_property -dict {PACKAGE_PIN T15 IOSTANDARD LVCMOS33} [get ports {sram_addr[0]}]

set_property -dict {PACKAGE PIN V15 IOSTANDARD LVCMOS33} [get ports stam_ce n]
set_property -dict {PACKAGE PIN R10 IOSTANDARD LVCMOS33} [get_ports sram_lb_n]
set_property -dict {PACKAGE PIN T16 IOSTANDARD LVCMOS33} [get ports sram_oe_n]
set_property -dict {PACKAGE PIN R16 IOSTANDARD LVCMOS33} [get ports sram_ub_n]
set_property -dict {PACKAGE PIN V16 IOSTANDARD LVCMOS33} [get ports sram_we n]

set_property -dict {PACKAGE PIN T10 IOSTANDARD LVCMOS33} [get ports {sram_data[15]}]
set_property -dict {PACKAGE PINT9 IOSTANDARD LVCMOS33} [get ports {sram_data[14]}]
set_property -dict {PACKAGE PIN U13 IOSTANDARD LVCMOS33} [get ports {sram_data[13]}]
set_property -dict {PACKAGE PIN T13 IOSTANDARD LVCMOS33} [get _ports {sram_data[12]}]
set_property -dict {PACKAGE PIN V14 IOSTANDARD LVCMOS33} [get ports {sram_data[11]}]
set_property -dict {PACKAGE PIN U14 IOSTANDARD LVCMOS33} [get ports {sram_data[10]}]
set_property -dict {PACKAGE PIN V11 IOSTANDARD LVCMOS33} [get ports {sram_data[9]}]
set_property -dict {PACKAGE PIN V10 IOSTANDARD LVCMOS33} [get ports {sram_data[8]}]
set_property -dict {PACKAGE PIN V12 IOSTANDARD LVCMOS33} [get ports {sram_data[7]}]
set_property -dict {PACKAGE PIN U12 IOSTANDARD LVCMOS33} [get ports {sram_data[6]}]
set_property -dict {PACKAGE PIN U11 IOSTANDARD LVCMOS33} [get ports {sram_data[5]}]
set_property -dict {PACKAGE PIN T11 IOSTANDARD LVCMOS33} [get ports {sram_data[4]}]
set_property -dict {PACKAGE PIN V17 IOSTANDARD LVCMOS33} [get ports {sram_data[3]}]
set_property -dict {PACKAGE PIN U16 IOSTANDARD LVCMOS33} [get ports {sram_data[2]}]
set_property -dict {PACKAGE PIN U18 IOSTANDARD LVCMOS33} [get ports {sram_data[1]}]
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set_property -dict {PACKAGE_PIN U17 IOSTANDARD LVCMOS33} [get ports {sram_data[0]}]
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set_property -dict {PACKAGE_PIN B16 IOSTANDARD LVCMOS33} [get ports {exp_io[0]}
set_property -dict {PACKAGE PIN A15 IOSTANDARD LVCMOS33} [get ports {exp_io[1]}
set_property -dict {PACKAGE _PIN A13 IOSTANDARD LVCMOS33} [get ports {exp io[2]}
set_property -dict {PACKAGE _PIN B18 IOSTANDARD LVCMOS33} [get ports {exp_io[3]}
set_property -dict {PACKAGE_PIN F13 IOSTANDARD LVCMOS33} [get ports {exp_i0[4]} ]

set_property -dict {PACKAGE PIN B13 IOSTANDARD LVCMOS33} [get ports {exp_io[5]} ]
set_property -dict {PACKAGE_PIN D14 IOSTANDARD LVCMOS33} [get ports {exp i0[6]} ]
set_property -dict {PACKAGE _PIN B11 IOSTANDARD LVCMOS33} [get ports {exp i0[7]} ]

set_property -dict {PACKAGE _PIN E15 IOSTANDARD LVCMOS33} [get ports {exp io[8]} ]

set_property -dict {PACKAGE PIN D15 IOSTANDARD LVCMOS33} [get ports {exp i0[9]} ]
set_property -dict {PACKAGE PIN H16 IOSTANDARD LVCMOS33} [get ports {exp i0[10]}]
set_property -dict {PACKAGE PIN F15 IOSTANDARD LVCMOS33} [get ports {exp io[11]}]
set_property -dict {PACKAGE PIN H14 IOSTANDARD LVCMOS33} [get ports {exp i0[12]}]
set_property -dict {PACKAGE PIN E17 IOSTANDARD LVCMOS33} [get ports {exp io[13]}]
set_property -dict {PACKAGE PIN K13 IOSTANDARD LVCMOS33} [get ports {exp io[14]}]
set_property -dict {PACKAGE PIN H17 IOSTANDARD LVCMOS33} [get ports {exp i0[15]}]

]
]
]
]

set_property -dict {PACKAGE PIN B17 IOSTANDARD LVCMOS33} [get _ports {exp i0o[16]}]
set_property -dict {PACKAGE PIN A16 IOSTANDARD LVCMOS33} [get ports {exp io[17]}]
set_property -dict {PACKAGE PIN A14 IOSTANDARD LVCMOS33} [get ports {exp io[18]}]
set_property -dict {PACKAGE PIN A18 IOSTANDARD LVCMOS33} [get ports {exp i0[19]}]
set_property -dict {PACKAGE PIN F14 IOSTANDARD LVCMOS33} [get ports {exp_i0[20]}]
set_property -dict {PACKAGE PIN B14 IOSTANDARD LVCMOS33} [get ports {exp io[21]}]
set_property -dict {PACKAGE PIN C14 IOSTANDARD LVCMOS33} [get ports {exp_i0[22]}]
set_property -dict {PACKAGE PIN A11 IOSTANDARD LVCMOS33} [get ports {exp_io[23]}]
set_property -dict {PACKAGE PIN E16 IOSTANDARD LVCMOS33} [get ports {exp i0[24]}]
set_property -dict {PACKAGE PIN C15 IOSTANDARD LVCMOS33} [get ports {exp i0[25]}]
set_property -dict {PACKAGE PIN G16 IOSTANDARD LVCMOS33} [get ports {exp_io[26]}
set_property -dict {PACKAGE PIN F16 IOSTANDARD LVCMOS33} [get ports {exp io[27]}
set_property -dict {PACKAGE PIN G14 IOSTANDARD LVCMOS33} [get ports {exp_io[28]}
set_property -dict {PACKAGE PIN D17 IOSTANDARD LVCMOS33} [get ports {exp_io[29]}
set_property -dict {PACKAGE PIN J13 IOSTANDARD LVCMOS33} [get ports {exp i0[30]}]
set_property -dict {PACKAGE PIN G17 IOSTANDARD LVCMOS33} [get ports {exp io[31]}]

]
]
]
]
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