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B Download zybo board files from the link below:
u

B Unarchive the file
O Copy all the board files from the folder

M ¥vivado-boards-master¥new¥board_files

[0 Paste the board files to your installed vivado path directory
B C:¥Xilinx¥Vivado¥2017.3¥data¥boards¥board_files
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https://reference.digilentinc.com/reference/software/vivado/board-files

ning Vivado

e _

e e

B Open Vivado
I Note that the version used here is 2017.3

O Next, click the I Create Project... ] as shown
In the figure.

Vivado 2017.3

Quick Access

VIVADO'

HLx Editions
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ng project file

-

B Create a New Vivado project will come out, clik next.
B Assign the location to your selected folder
B Enter the name
O For example : NN _test
B Click, next
B Project type terminal will come out
O click next
B Add Sources terminal will come out
O click next

B Add Constraints terminal will come out
O click next

B Default part terminal will come out

O select your specified boards
O and finish.

’

Project Name

Enter a name for your project and specify a directory where the project data files will be stored. '
Projectname: |NN_test
Project location: D:/MNM_test IZ‘
+' Create project subdirectory
Project will be created at: DJ/NN_test/NMN_test

@
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B Default part terminal will come out
O select your specified boards
O click next

B Click finish.

2017/12/22

¢ Mew Project

Default Part

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

Select {8} Parts

¥ Filter! Preview
Vendar:
Display Name:

Board Rev:

Search:

Display Name

@ Zybo Z7-10
E Zybo Z7-20

B Boards

All

All

Latest

Reset All Filters

Yendor

digilentinc.com

digilentinc.com

| @ zybo

digilentinc.com

E 7edRnard 7vna Fyaluation and Nevelnnment Kit

em Aavnet com

Mo Beard Connectors

Board Rev

B.2
B.2
B.3
o

Part

&} ¥c72010clg400-1
{8 xc7z020clg400-1
&} ¥c72010cig400-1
{8 xcT70700ndf4-1

Cancel
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project file

B A new folder will be created in your selected location

&« M » PC » O-HIl-F427(Dx) » NMN_test

i » PC » O-AlT4A7 (D) » NN_test » NN_test

m: '

; L

j | contents MM_test.cache MM_test. hw MNM_test.ip_user_f MM_test.sim MN_test.xpr
MM_test iles

= |
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B Download the zip file from LSI design contest HP.
OLink :

M (Verilog file for simulation)
M Extract the file

M » PC » O-H-F427 (D) » NMN_test

O There will be around 45 Verilog file
B Move all the Verilog file into NN _test folder

MM_test
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B Click Add source

¢ MN_test - [D:/MNN_test/NN_test/NN_testxpr] - Vivado 2017.3

¢ Add Sources

File Edit Flow Tools

=
P

Flow Navigator

v PROJECT MANAGER

Window

'A

Layout Help Quuick

i X

View

PROJECT MANAGER - MNM_test

Sources ? 00 X
£ Settings
Q = ¢ + o
%F IP Catalog e nmuauun sues
sim_1
v |IPINTEGRATOR
Create Block Design
Open Block Design
Generate Block Design
v SIMULATION | koo
Hierarchy Libraries Compile Order
Run Simulation

Properties ?_00G X
¥ RTLAMALYSIS
> Open Elaborated Design bl
v SYMNTHESIS
P Run Synthesis
> Open Synthesized Design .
Select an object to see properties

~ IMPLEMENTATION

P Run Implementation

> Openlmplemented Design

VIVADO'

HLx Editions

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

=

2017/12/22

Cancel

@) Click Next>
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m Click Add file

¢  Add Source Files e
¢ 9 d' t
O Go to folder ‘sources’ directory S somEro xS B
- & b2_1v 8 NN_COREw Recent Directories
O Select all the files ! :
¢ Add Sources < ¥ b2 3y < sEETEen D:Mr_test
b3 1y @t File Preview
@ b3_2v @ t2v ~

Add or Create Design Sources

Specify HDL, netlist, Block Design, and IP files, or directories containing those file types to add to your project. Create a new source ' v backward.v B w2_11v

file on disk and add it to your project. ¥& countery @ w2_12v
¥ dadzv VB w2_13v

+ 3,? db_adderv 3§ w2_21v

v2 delaylv vE w2_22v

v delta2.y VB w2_23v

8 delta3.y vE w3_11v

A vE w3_12v

Use Add Files, Add Directories or Create File buttons below ¥8 dw_adderv 2 w3_21v

v forwardy VB w3 22y

v gen_din_sely «& w3_31v
2 Kl v w3_32yv

p . N @ k2v @@ 22y

E Add Files a| Add Directories | | Create File | @ memy - 5 i

- - File name: forward v" "gen_din_selv" "K1v" "K2V" "mem.yv" "MNN_COREN "sel_kv" "selectory™ 1" 20 "w2_11.v" "w2_
(D Click this button

Files of type:| Design Source Files (whd, vhdl, vhf, vhdp, vho, v, vf, verilog, vr, vg, vb, tf, viog, vp, vm, veo, svo, vh, h, svh, vhp, svh

-
)

@) Click OK,
then Finish
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m Click Add file

O Go to folder ‘Top_Peripheral’ directory

I Select all the files

#  Add Sources

Add or Create Design Sources

file on disk and add itto your project

+

4

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

Use Add Files, Add Directories or Create File buttons below

7

1 Add Files } Add Directories | | Create File |

(D Click this button

/

Cancel

¢ Add Source Files

Lookin: | 4 Top_Peripheral A : 4 ﬁ =

< chattering.v Recent Directories

/& gen_compy -
DPNN_testl"I'op_F'enpheral

& gen_input_kv
¥& NN_top_zybowv

File Preview

Itimescale Inz £ lpz

File name: “chattering v "gen_compy” "gen_input_kv" "NM_top_zyboyv”

Files of type:| Design Source Files (vhd, vhdl, vhf, vhdp, vho, v, vf, verilog, vr, vg, vb, 1f, vlog, vp, vm, veo, svo,vh, h, s

Q

2017/12/22
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B Click Add source

¢ MN_test - [D:/MNN_test/NN_test/NN_testxpr] - Vivado 2017.3

File  Edit Flow Tools Window  Layout View  Help Q- Quicl

=, + >oW o X

Flow Navigator

PROJECT MANAGER - MNM_test

v PROJECT MANAGER
Sources

£ Settings
Q = & +

@ Click this button

CHnuauun ouuLsa

4F |P Catalog

sim_1

v |PINTEGRATOR
Create Block Design
Open Block Design

Generate Block Design

¥ SIMULATION

Hierarchy Libraries Compile Order

Run Simulation

? 00 X

Properties
¥ RTLAMALYSIS

> Open Elaborated Design

v SYMNTHESIS
P Run Synthesis

> Open Synthesized Design
Se

~ IMPLEMENTATION

P Run Implementation

> Openlmplemented Design

ect an object to see properties

¢ Add Sources

VIVADO'

HLx Editions

Add Sources

eate constraints

Add or create design sources

Add or create simulation sources

£ XILINX

ALLP

This guides you through the process of adding and creating sources for your project

2 Check add or create con

Cancel

&

straints

2017/12/22

@ Click Next>
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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 it to your project.

+,

Use Add Files, Add Directories or Create File buttons below

i Add Files ; | Add Directories || Create File |
NS————
@ Click this button

Ft
L) Mext =
\Z) = Back Mext :

4

Cancel

2017/12/22

@ Select design Constraint files (NN_top_zybo.xdc)
@ Click OK, then Finish

Copyrights 2017-2018 LSI Design Contest. All Rights Reserved.
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ocking wizard

e

B Click the IP Catalog below PROJECT MANAGER
M In the IP Catalog window, expand FPGA Features and

Design
O Then expand Clocking
O Double click the clocking wizard

-

Flow Navigator = 8 7 _
~ PROJECT MANAGER
£} Settings
Add Sources

Language Templates

@ Click this button

¥ |P INTEGRATOR

Create Block Design
Open Block Design

Generate Block Design

2017/12/22

Project Summary * | IP Catalog *

Cores | Interfaces
# - |

MName A0 pva
v Vivado Repository

- e,

- -

Alliance Partners

Automotive & Industrial

AX] Infrastructure

AXIS Infrastructure

BaselP

Basic Elements
Communication & MNetwaorking
Debug & Verification

Digital Signal Processing

Embedded Processing

[ - - - - - e e e e -

FPGA Features and Design

Status

License

VLMY

W

0 ir
e —
IF Clocking Wizard

L m

(@ Double Click this symbol

£

Copyrights 2017-2018 LSI Design Contest. All Rights Reserved.
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ocking wizard

e

M Customize IP window will open

B Open the Clocking Options tab

O At the Input Clock Information, for Primarv Inout Clock. chanae the Inout Freuuep y
to 125 MHz

© Documen tation IP Location (C* Switch to Defaults
IP Symbol Resource Component Name | clk_wiz_0
Show disabled ports Board | Clocking Options  Output Clocks | Port Renaming | MMCM Settings | Summary
¥ Frequency Synthesis Minimize Power ® Balanced ~
¥ Phase Alignment Spread Spectrum Minimize Output Jitter
Dynamic Reconfig Dynamic Phase Shift Maximize Input Jitter filtering

Safe Clock Startup

Dynamic Reconfig Interface Options

Input Clock Information

Input Clock Port Mame ey ) Jitter Optio
Primary clk_in1 w 0.000-800.000 ul

_ (D Change to 125

<

2017/12/22 Copyrights 2017-2018 LSI Design Contest. All Rights Reserved. 14




B Open the Output Clocks tab
O At the Output Clock, change the Requested Output Freq to 25 MHz

B Click OK T ‘

M Documentation IP Location ' Switch to Defaults

IP Symbol  Resource Component Name  clk_wiz_0
Show disabled ports Board | Clocking Options | OutputClocks  PortRenaming | MMCM Settings | Summary

The phase is calculated relative to the active input clock.

LI IEERES S — = Actual :2::::?::”95} Actual Ezglce::;:m} Actual
| clk_out1 clk_out1 00 0.000 0.000 50.000 50.0

clk_out2 cli_out2 100.0 100
clk_out3 100.000 @ Change to 25 100
clk_outd 100.000 (NRVT] ouu0
clk_outd 100.000 0.000 50.000
reset clk autl clk_outf 100.000 0.000 50.000
ol i locked clk_out? 100.000 0.000 50.000

Clocking Feedback

Source Signaling
OQutput Clock Sequence Number
1 * Automnatic Control On-Chip
1 Automatic Control Of-Chip
1 User-Controlled On-Chip

User-Controlled Of-Chip I = k
: « Click OK
( oK P Cancel
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Launch Runs

Launch the selected synthesis or implementation runs.

?

. I n F I OW N aVi ator Se I eCt Flow Navigator A PROJECT MANAGER - NM_test
g ’ ~ PROJECT MANAGER Launch directory: = &3 <Default Launch Directory= v

Sources ? 00 X

£} Settings - . Options
I E I 2 A A Add Sources ®) Launch runs on local host  Number of jobs: | 2 v

L T \at ~ Design Sources (1)
anguage Templates v @a NN_top (MI_top_zy0: ) Generate scripts only

1 Click Generate Bitstream % P ot » 7 Pk v o o)

@ GEN_INPUT_K: gen_input_k (gen_input_kv) Don't show this dialog again

=1

~ IPINTEGRATOR @ CHATTERING : chattering (chattering.v) - p—
- -_ance
Create Block Design » @ DUT_MN_CORE : NMN_CORE (MMN_COREWV) (25)
. @@ GEN_COMP : gen_comp (gen_comp.y)
Open Block Design .
» Constraints (1) @ CIICk OK
. Wh d - Generate Block Design > . Simulation Sources (1)
y p g 1 ~  SIMULATION |

Run Simulation

O u S h O u I d tu rn O n b Oard Hierarchy |IF Sources Libraries Compile Order o BitsieanLEereration SUCERES Rillfcompleiet
= ~ RTL ANALYSIS |

i Next
> Cpen Elaborated Design Source File Properties 2 _ 001 X i
i Open Implemented Design
IF clk_wiz_0.xci - o i
v SYNTHESIS ® View Reports
P Run Synthesis +' Enabled Generate Memory Configuration File
» Open Synthesized Design Location: di/project_VIVADOI/NN_testMNMN_test srcs/source: |
| Don't show this dialog again
Type: IP
|
~ IMPLEMENTATION part (720106194001 ; “
P Run Implementation Size: 86 6 KB |
» OpenImplemented Design Modified: Today at 10:49:45 AM
Copied to: diproject_VIVADO/NN_testNN_test sres/source: @ C I iCk Can Cel
R =i =TaTad =R s Sl = =] [ Read-onlv M ~

@ Click run Generate Bitstream

» QOpen Hardware Manager T

2017/12/22 Copyrights 2017-2018 LSI Design Contest. All Rights Reserved. 17




B —— N
. - i o i el e e s e e o e e — e — e a—— — S ——-—-—-m .-

HARDWARE MANAGER - localhostixilinx_tcfiDigilent/210279539776A

0 There are no debug cores. |Program device |Refresh device

B Connect your board to your PC @ Click Program device

d b d Q = = [ o C/Usershigarashi/Des Kop/NN_zybolS
and turn on your Doar s — - [
v B localhost (1 Connected 5s
. Expand the Open H ardware v @eo xilinx_tcfiDigilent/2102795397...  Open 34 : { { {
{8 arm_dap_0(0) N/A E[ mOdu!e m:"top ¢ oLk
ak 1npu 3
v {8 xc7z2010_1 (1 Not a7 ;
M an ag er be I OW th e G e n e rate ;;: ;ADC S 1S.ie m Monitor) i i;::El ' ::23: [2:0] g:’;',:i
39 input  [2:0] 3w,
40 output  [3:0] LED

Bitstream AL

B Click Open Target and click auto < d |4 et
connect

(1 Click Auto Connect

2017/12/22 Copyrights 2017-2018 LSI Design Contest. All Rights Reserved. 18



Simulate the project

NM_test - [Di/MNMN_test/NN_test/NMN_test.xpr] - Vivado 2017.3

File  Edit Flow Tools Window  Layout Wiew Run  Help Quick Access
. S I t S' I t' EA El x " i 'ﬂ' z X I‘ | 2 ’|'r| 10 us
e eC II I Iu a Ion Flow Navigator e B SIMULATION - Behavioral Simulation - Functional - sim_1 - NN_CORE_tb
= = - [* PROJECT MANAGER Scope Sources ?2 _ 0B
B Click Run Simulation & s W .
Add Sources = v
D I = k h = I = I = L T It ~ Design Sources (7)
anguage Templates
Click Run Behavioral Simulation guage Temp - 0 TN
T IP Catalog > @ uut: NN_CORE (MMN_COREY) (25)
» @ dadz_tp (dadz_tpyv) (1)
¥ IP INTEGRATOR » @8 delta?_tp (deltaZ tpv) (1)
Create Block Design > W forward_tb (forward_tb.v) (1)
> @@ tb (mem_tb.yv) (1)
Open Block Design N vi zn;e:;_ - t-l 1_1
el (LL D
Generate Block Design > @ z3_th(z3_thv) (1
LY Conmetrmind
L SIMULATION — @ Select 7)
Run Simulation S | t.
Imuilation
¥ RTL AMALYSIS |
» Open Elaborated Design . . .
@ Click Run Simulation,
¢ SYNTHESIS then Run Behavioral
P Run Synthesis S .
imulation
» Open Synthesized Design ‘
2017/12/22 Copyrights 2017-2018 LSI Design Contest. All Rights Reserved. 19



B Vivado simulator will open

B Choose forward block in Scope
O Choose signal b2_1 until w3 32
O Drag the signal into simulator
M Choose forward > selector block in instance and process name

O Choose signal enable update
O Drag the signal into simulator

B Sce the figure in the next slide. ..

2017/12/22 Copyrights 2017-2018 LSI Design Contest. All Rights Reserved.
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SIMULATION - Behavioral Simulation - Functional - sim_1-NN_CORE_tb

Scope Objects
Q = = o Q
MName Design U... Block Type Mame
- (D open forward block |z
ez T = 3_22[15:0]
~ {} FORWARD orward Verilog M... > @ w3_31[15:0]
TEMGa ... > O w3_32[15:0]
@ K1 k1 Verilog M... » [ a2_1[15:0]
@ K2 k2 Verilog M... » [ a2_2[15:0]
g1 1 Verilog M... > i a2_3[15:0]
8712 12 Verilog M... > O a3_1[15:0]
o SEL_KA sel_k Werilog M... > [l a3_2[15:0]
9 SEL_K2 sel_k Verilag M... > O k1[15:0]
& SELECT.. selector Verilog M... > O k2[15:0]
@821 b2_1 Verilag M... > O t1[15:0]
@B2.2 b2_2 Verilag M... » O t2[15:0]
8Bz 3 b2_3 Verilog M. cfh finish_upd...
g w2 11 wZ_11 Verilog M... @ select_upd..
8 w2_12 w2_12 Verilog M... > 5§ out[3:0]
8 w2_13 w2_13 Verilog M... > S z2_A[F0)
8 w2_21 w2_21 Verilog M... > Hgz2_2[70)
8 w2_22 w2_22 Verilog M... > S z2_3[r0]
8 w2_23 w2_23 Verilog M... > g z3_[F0]
@ B3_1 B3_1 Verilog M... > S z3a_2[r0)
B3 2 b3_2 Verilog M... > Sy p2_1[15:0]
8 w3 11 w3_11 Verilog M... 96 b2_2[15:0]
@ wW3_12 w3_12 Verilog M... 9§ b2_3[15:0]
8 wW3_21 w3_21 Verilog M... 96 b3_115:0]
8 w3 _22 w3_22 Verilog M... > Ng b3_2[15:0]
2@ W3_31 w3_31 Verilag M... - <
2017/12/22

Untitled 15

o

DataT. ™
Array
Array
Array
Array
Array
Array
Array
Array
Array
Array ™ STEP[31:0] | 0000006
Array
Array
Array

/:;/@) drag this signal into simulator

Array

Array

Array
Array
Array
Array
Array
Array
Array
Array
Array

F—

> v < > £

Copyrights 2017-2018 LSI Design Contest. All Rights Reserved.
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B Click the restart button

I © B>

v Layout View Run

SIMULATION - Behavioral Simulation -

Scope
Q = =
Name

~ @ NN_CORE_th

~ Quut

& GEM_DIN_...

~ ) FORWARD
2 COUNT
2 K1
2 K2
@11
212
@ SEL_K1
2@ SEL_K2

§ SELECT..

2821
2B22

@823

2wz 11
2 w2_12
2 W2_13
2 w2_21
2 w2_22
2 W2_23
2 B3_1

@832

2 w31
2 W3_12
2 w3_21
2 W3_22
2 wa_31

2017/12/22

By

10 us

¢
[+

Clional - sim_1 - NN_CORE_tb

(D click restart button

Design U
NM_CO...
NN_CORE
gen_din...
forward
counter
k1

k2

11

t2

sel_k
sel_k
selector
b2_1
b2_2
b2_3
w2_11
w2_12
w2_13
w2_21
w2_22
w2_23
b3_1
b3_2
w3_11
w3_12
w3_21
w3_22
w3_31

Block Type
Verilog M...
Verilog M...
Verilog M...
Verilog M...
Verilog M

Verilog M...
Verilog M...
Verilog M...
Verilog M...
Verilog M...
Verilog M...
Verilog M...
Verilog M

Verilog M...
Verilog M...
Verilog M...
Verilog M...
Verilog M

Verilog M...
Verilog M...
Verilog M...
Verilog M...
Verilog M...
Verilog M...
Verilog M...
Verilog M

Verilog M...
Verilog M...

Mame

¥
¥
»

W v w W v ow v w o v w

v W v w v w w v w

@ wa_11[15:0]
@ wa_12[15:0]
i w3_21(15:0]
@ wa_22[15:0]
@ wa_31[15:0]
@ wa_32[15.0]
& a2_1[15:0]
i a2_2[15:0]
@ a2_3[15:0]
[ a3_1[15:0]
i a3_215:0]
& k1[15:0]

i k2[15:0]

@ t1[15:0]

& t2[15:0]

i finish_upd..
& select_upd...

25 out[3:0]

2 z2_1[7:0]

2§ z2_2[7:0]

5 z2_3[7:0]

2§ z3_1[7:0]

2 z3_2[7:0]

% b2_1[15:0]

3 b2_2[15:0]

2 b2_3[15:0]

2 b3_1[15:0]

Value

Untitled 15*

4 | H @ a X o I 1= o2

s res

1& updat

B input_k._.[1
B input_|
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B Click the Run All button

2017/12/22

w  Layout View Run  Help Synthesis and Implementation Out-of-date  details
, SR « ) ¥ N » 10 us v X 5 Default Layaut “
I SIMULATION - Behavioral Sir Cunstianal A—LL_O0C th
@ click Run All button ¢
a = =2 w w w @ 8 X oo WM oo o &
Name DesignU... Block Type Name Value DataT.” 13. 001599936 ms
~ @ NN_CORE_tb NN_CO..  Verilog M. Sy BadAfs0] 0016 Array
~ @t NN_CORE  Verilog M > %a3oMs0]  027d Array T
9 GEN_DIN_.. gen_din.. Verilog M. @ finish_upd... 1 Logic
~ @ FORWARD forward Verilog W.. E
4 COUNT...  counter Verilog M...
g K1 k1 Verilog M. E ———————
g K2 k2 Verilog M. e e e e
a4m H Verilog M.
4712 2 Verilog W E
WSELK1  selk Verilag M
4 SEL_K2 selk Verilog W.. mj
4 SELECT.. selector Verilog M...
@B2_1 b2_1 Verilog .. J
g4B22 b2_2 Verilog M... ie— 2 A —
9823 b2_3 Verilog M.. --—MM’J&_&_L
Fw2_11 w2_11 Verilag M
3 w2_12 w2_12 Verilag M
awa_13 w2_13 Verilog W.. 1h updale,_coel ;
awz_1 w2_21 Verilog W.. » W input k{150
@ w2 22 w2_22 Verilog .. » minput
@ w2 23 w2_23 Verilog ..
9 B3_1 b3_1 Verilog M..
9832 b3_2 Verilog h..
2W3_11 w3_11 Verilag M
2 W3_12 w3_12 Verilag M
awa w3_21 Verilog W..
@ wa_2z w3_22 Verilog ..
gwin w3_31 Verilog .. ol It Vv
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B New weight and bias will be updated every time the enable update signal is
active.
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