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Digital Debounce
HE-2 4! (Bouncing)
AN EE8= 7f IE A9K = e 582z Q5 =2 Mier & 0f =
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Digital Debounce
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Stepper Motor 2| 2 = (Ext. Module)

Stepper Motor 2|2

g GPIO Package Pin External Module
/ GPIO24 K11 MOTOR(3]
MOTOR V1.1 GPIO25 K13 MOTOR[2]
- ./
GPIO26 L12 MOTOR[0]
J131 GPIO27 G12 MOTOR[1]
VDD5V
o
—
1 motor 5v
3
~— ~ ~ ~ |
647 646 645 644 5
.7K/1608 %.7K/1608 %.7K/1608 %.7K/1608
)
~ N N N U24 WM4203-N]
STEP IN_A 16
STEP IN nA 15
STEP IN B 14
ANz STEP IN nB 13
UINT 12
motor 5v 1 | 2 motor_gnd 10 -55 ::-
STEP IN A 3 STEP IN nA
STEP IN B 5 6 STEP IN nB motor 5v
7 8
X1 22X ULN2003A q
1 X O
| —

HUINS

HEADER/2.54MM/2*7/TOP



14

Stepper Motor X Of

Stepper Motor |0 2|2 == C}O[O{ 1

QIR 2R E UHE 4719 E4HE2 42 debounce k|0 step_motor 2=
£ YHELCH

step_motor 2= M= X O L=0

Ck.

debounce_acc

OFE| motor out (4, 4, B, B =&

)

Ok

D maotor_out[3:0]

clk D clk
reset_n D Ireset .n debounced_out
sw_acce D ripple_in
debounce
debounce_dir
clk
reset_n debounced_out
sw_dir [ fipple_in step_maotor_inst
debounce
clk
reset_n
debounce_onoff SIW_acc mator_out[3:0]
sw_dir
clk sw_onoff
reset_n debounced_out sw_red B
sw_onoff [_» fipple_in step_motor
debounce
debounce_red
clk
reset_n debounced_out
sw red [ ripple_in
debounce
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ZEHE Yy

Project Type
Specify the type of project to create. [

s RTL Project
You will be able to add sources, create block designs in IP Integrator, 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.
1i0 Planning Project
Do not specify design sources. You will be able to view part/package resources.

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

Example Project
Create 3 new Vivado project from a predefined template

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

Parts | Boards

Reset All Filters

Category:  All - Package: | All “
Family: All £ Speed: All ks
Search: *cT2010clg225-1 ~ | (1 match)
Part WO Pin Count  Available IOBs  LUT Elements

xc7z010clg225-1 225 54 17600

Temperature: = All

FlipFlops
35200

Block RAMs
60

Ultra RAMs

o

HUINS
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Stepper Motor X Of
Stepper Motor |0 2|2F 27|5t7| ¢[¢t RTL 2 E Ir e H-d5t7

Project Manager — Add sources%|A| "Add or Create Design Sources"&
EHS}C}
- .

Create Files HES 286l RTL ZEE F7}3tLC}

v top.v, debounce.v, step_motor.v

Add Sources Add or Create Design Sources

VIVADO'
o -'q.-mC--) This guides you through the process of adding and creating sources for your project Specify HOL, netlist, Block Design, and IP files, or directories containing those file types to add to your project. Create '
B anew source file on disk and add it to your project

Add or create constraints

® Add or create design sources +‘
Add or create simulation sources Index Name Library Location
® 1 topv wil_defaultlib  =Local to Project=
[ ] 2 debounce.v xil_defaulllip  =Local to Project=
[ ] 3 step_motorv  xil_defaultic  <Local to Project=
Add Files ‘ | Add Directories | | Create File

& XILINX

?) | Finish | | Cancel |

HUINS
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AT XM B}
7H

ol = A= RUAL.

v’ step_motorv Xd5H7|(AEIEE 2 F)

“timescale 1ns / 1ps
module step_motor(

input wire clk,

input wire reset_n,

input wire sw_onoff,//on_off

input wire sw_dir, //direction

input wire sw_acc, //acclerator

input wire sw_red, //reducer

output reg [3:0] motor_out //AnA,B,nB
)i

reg [29:0] motor_count;
reg motor_dir;

reg motor_onoff;

reg [1:0] motor_speed;

always@(posedge clk, negedge reset_n) begin

if(lreset_n) begin
motor_dir <= 1'b0; //0_R, 1_L
motor_onoff <= 1'b0; //0_on, 1_off
motor_speed <= 2'b10; //1-3

end

else begin
if(sw_onoff) motor_onoff <= ~motor_onoff;
if(sw_dir) motor_dir <= ~motor_dir;

end
end

if(sw_acc) if(motor_speed < 2'b11) motor_speed <= motor_speed + 1;
if(sw_red) if(motor_speed > 2'b01) motor_speed <= motor_speed - 1;

//1-3

/] 3 -1

HUINS
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AT XM B}
7H

ol M= Ao UL,

v’ step_motorv Xd5H7|(AEIEE 2 F)

always@(posedge clk, negedge reset_n) begin
if(lreset_n) begin
motor_count <= 30'd0;
motor_out <= 4'b1001;
end
else begin
if(motor_onoff == 0) begin  // Motor On
if(motor_count > 30'd960000)
motor_count <= 30'd0;
else
motor_count <= motor_count + motor_speed; //MoterCount += motor_speed
case(motor_count)
0 : if(motor_dir) motor_out <= 4'b1001; else motor_out <= 4'b1001;
240000 : if(motor_dir) motor_out <= 4'b0101; else motor_out <= 4'b1010;
480000 : if(motor_dir) motor_out <= 4'b0110; else motor_out <= 4'b0110;
720000 : if(motor_dir) motor_out <= 4'b1010; else motor_out <= 4'b0101;
default : motor_out <= motor_out;
endcase
end
end
end

endmodule

HUINS
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‘timescale 1ns / 1ps

module debounce(
input wire clk,
input wire reset_n,
input wire ripple_in,
output wire debounced_out

)i
reg [2:0] cnt = 3'b000;

always @(posedge clk) begin

if (reset_n == 0) //negative reset
cnt <= 3'b000;
else
cnt <= {cnt[1:0], ~ripple_in};
end

assign debounced_out = cnt[0] & cnt[1] & !cnt[2];

endmodule

HUINS
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ASAFAE A g0t

topv ZE A

‘timescale 1ns / 1ps

module top(

input wire clk,

input wire reset_n,

input wire sw_onoff,//on_off

input wire sw_dir, //direction

input wire sw_acc, //acclerator

input wire sw_red, //reducer

output wire [3:0] motor_out //A,nA,B,nB
)i

wire db_onoff;
wire db_dir;
wire db_acc;
wire db_red:;

step_motor step_motor_inst(
clk(clk),
reset_n(reset_n),
sw_onoff(db_onoff),//on_off
.sw_dir(db_dir), //direction
.sw_acc(db_acc), //acclerator
.sw_red(db_red), //reducer
.motor_out(motor_out)

)i

debounce debounce_onoff(clk, reset_n, sw_onoff, db_onoff);
debounce debounce_dir(clk, reset_n, sw_dir, db_dir);

debounce debounce_acc(clk, reset_n, sw_acc, db_acc); O
debounce debounce_red(clk, reset_n, sw_red, db_red); H U I N S

endmodule
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T=ME Znotd 5t7|
Constraints &A™

Project Manager - Add SourcesOl|A| "Add or create constrains” &=5 4
EH '<'5H:|-
=1 = .

-

Create File2 MEHS| top.xdc Tt S M-St}

Add Sources

VIVADO'

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

¢ Add Sources

# Add or create constraints

7 Crezte Constrair ===

Add or create design sources Add or Create Constraints

Specify or create constraint files for physical and tim Create a new constraints file and add it to your

Add or create simulation sources .
project

Specify constraint set. | & constrs_1 (active) File type: " xDC

File name: |t0
+ - i

4

File location: | & =Local to Project= “

£ XILINX. = Jo

Add Files H Create File ‘

Pt
(?) = Back Mext = Cancel

B
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xdc THYO| LIS Ch2at 20| AHAIBHLY,

—

D2 ME At 37|
top.

set_property IOSTANDARD "LVCMOS33"  [get_ports "clk"]
set_property PACKAGE_PIN "K15" [get_ports "clk"]

set_property CLOCK_DEDICATED_ROUTE FALSE [get_nets "clk"]

set_property IOSTANDARD "LVCMOS33" [get_ports "reset_n"]
set_property PACKAGE_PIN "H14" [get_ports "reset_n"]

set_property IOSTANDARD "LVCMOS33" [get_ports "sw_onoff"]
set_property PACKAGE_PIN "J14" [get_ports "sw_onoff"]

set_property IOSTANDARD "LVCMOS33" [get_ports "sw_dir"]
set_property PACKAGE_PIN "H12" [get_ports "sw_dir"]

set_property IOSTANDARD "LVCMOS33" [get_ports "sw_acc"]
set_property PACKAGE_PIN "N14" [get_ports "sw_acc"]

set_property IOSTANDARD "LVCMOS33" [get_ports "sw_red"]
set_property PACKAGE_PIN "R15" [get_ports "sw_red"]

set_property IOSTANDARD "LVCMOS33" [get_ports "motor_out[*]"]
set_property PACKAGE_PIN “K11" [get_ports "motor_out[0]"]
set_property PACKAGE_PIN “L12" [get_ports "motor_out[1]"]
set_property PACKAGE_PIN “K13" [get_ports "motor_out[2]"]
set_property PACKAGE_PIN “G12" [get_ports "motor_out[3]"]

HUINS
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T=2ME ALY 57|
TENE HoHY o7

PROGRAM AND DEBUG - Generate Bitstream= 2ol PLEYEY =21
S BitstreamIt Y2 Mot

Generate Bitstream= 2 4% &AM Z Synthesis, Implementation,
Generate Bitstream =22 ZIgH0| &=

e B motor_out <= 4°b1001;
~ SIMULATION v Simulation Sources (1 £y end
Run Simulation = sim_1 (1) v 58C else begin
""""""""""""""""""""""""""""""" if tnotor_onoff == 0) beal
Hierarchy = Libraries  Compile Order e if {notor_ono S

~ RTL ANALYSIS

> Open Elaborated Design [FRCEIEE

Launch the selected synthesis orimplementation runs

@ step_maotory

~ SYNTHESIS

+/| Enabled
P Run Synthesis nane Launch directory: | & <Default Launch Dirsctory=
_ Location: C:iworki2_Eas!
> Open Synthesized Design Options
Type: Verilog
- ® Launch runs on local host:  Mumber of jobs: | 8
IMPLEMENTATION Library: ail_defauttio [
P Run Implementation Generate scripts only
Size: 24KB
» Openlmplemented Design
Modified Today at 16:30:
Hodie ocars Domt show this dialog again
~ PROGRAM AND DEBUG ¢ —

" General  Properties
¥ Generate Bitstream

~ Open Hardware Manager TclConsole | Messages

Open Target QT 2T B 1 Warning (193) @ Info (2,005) @ Status (4,402) Show Al

Praogram Device

nfiguration Memory Devig

Generate a programming file after implementation b

HUINS
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EasySoC-Z70100| A AS5}7]
HostOf| EfZI HASHY|

PROGRAM AND DEBUG - Open Hardware Manger — Open TargetO|| Al Open
New Target= =2 &l oL},

PCO| EES A&

v SYNTHESIS
P Run Synthesis

> Open Synthesized Design

~  IMPLEMEMNTATION
P RunImplementation

> OpenImplemented Design

~ PROGRAM AND DEBUG

fi Generate Bitstream

~ QOpen Hardware Manager

Open Target

Program D

7 Auto Connect

Tcl Console

28
29
30
Select an object to see properties al
32
33
34
ki

x Messages Serial IO Links Serial 'O Scans

= s Il B B o
[Thu Adug 9 10:20:47 2018] Launched swnth_1...
Run output will be captured here: C:/work/2_Easy30C_Z7010/e:
[Thu Aug 9 10:20:47 2018] Launched impl_1...
Run output will be captured here: C:/work/2_Easy30C_Z7010/e:
open_fw

Tcl command here

Add Config

Launch the Open M

Open Mew Target...

5 Local server2 A ZASHC},

I Open New Haray [t

Hardware Server Settings

Select local or remote hardware server, then configure the hostname and port settings. Use Local server if the target [
is attached to the local maching; otherwise, use Remote server

Connectto: | Local semver (target is on local machine)

Click Nextto launch andor connect to the hw_server (port 3121) application on the local machine
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HostOf| EfZIl HZASH7|
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Hardware DevicesO| XC7Z010_

ZYNQ-7000 PLO| Bitstream
CH 2t A XFO| A FinishHHE =

¢ Open New Hardware Target

o O} E:I = L
= = =
— — .
@ # Open New Hardware Target =
Select Hardware Target p Open Hardware Target Summary
Select a hardware target from the list of available targets, then setthe appropriate JTAG clock (TCK) frequency. If you do not see the ‘ V‘VA_DO
expected devices, decrease the frequency or select a different target Hbr Editior @ Hardware Server Ssttings
Hardware Targets
Type Name JTAG Clock Frequency
[ xlimx_tcf  Digilent251633002510A 15000000 ~

o Server: localhost3121
© Target Settings:

o Target xilimx_tcfiDigilent’251633002510A
o Frequency: 15000000

Add Xilinx Virtual Cable (XVC)

Hardware Devices (for unknown devices, specify the Instruction Register (IR) length)
MName ID Code

IR Length
{& arm_dap_0  4BADD477 4

@ xc72010_1 6

Hardware server. localhost3121

&2 XILINX

To connect to the hardware described above, click Finish

HUINS
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b - —t
EasySoC-Z70100| A AS5}7]
HARDWARE MANAGERO|A] Program DeviceS & oL}
Z70109] PL @40 CtREZE & Bitstream file2 MEISIL Program$HLt,

HARDWARE MANAGER - localhostixiling_tcfiDigilent/251633002510A

o There are no debug coreg Program device | Refresh device

Hardware 2 _ 00 X top.xdc x topw » | step_motor.y % | debounce.v b
Q E e 'ﬂ' Coiworkl2_EasyS0OC_Z7010/example/ch10_pl_step_maotorich10_pl_step_motor.sresfconstrs_1/newita
Name Status Q X E B X N/ E O
~ E localhost (1) Connected T = — -__ =
|+ set_property [OSTANDARD “LYCMO3S33 [get_ports "clk™]
v e xlinx 1ciDigilenti2516330025...  Open 2 | set_property PACKAGE_PIN “K15~ [get_ports “clk”]

{8k arm_dap_0 (0)

~ {8 Xc72010_1 (1)
XADC (System Me 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.

Bitstream file: waamplelch10_pl_step_motor/ich U_pl_step_motor.runs!impl_'mop.biﬂ ”:‘

Debug probes file: IZ‘

Hardware Device Properties

+ | Enable end of startup check

{8k xc7z010_1
Mame: ¥c7z010_1
ID code: 13722093 8 = — =
27+ set_property PACKAGE_PIN "L127 [get_ports "motor_out[0]"]
IR length: b 23 | set_property PACKAGE_PIN “B12" [get_ports "motor_out[1]"]
Status: Programmed 24 | set_property PACKAGE_PIN "K13™ [get_ports "motor_out[2]"]
' 9 25 ¢ set_property PACKAGE_PIN "K117 [get_ports "motor_out[3]"]

Programming file: ch10_pl_step_motor.runsfimpl_1fto ,

General Properties ‘ I I U I N S



27

EasySoC-Z70100| A AS517|

CIR2E2E7F b= | M, stepper motor/t LEZCE 2| ™OHE
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v SW6 : 435
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