keyestudio
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1. Introduction

keyestudio CNC Shield V4

Keyestudio CNC shield v4.0 needs to work with Keyestudio nano ch340 . It can be
used as driver expansion board for engraving machines. It has intotal 3 channel
slots for A4988 stepper motor driver modules (not included) for driving 3 channel
of stepper motors. Each channel of stepper motor only needs 2 10 ports, which
means 6 10 ports is sufficient to manage 3 stepper motors. This shield can make
quick work for managing stepper motors in your project.
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keyestudio nano ch340

keyestudio nano ch340 controller is a small, complete board based on the
ATmega328. It’s a open source Simple 1/0 platform with 12 Digital I/O Pins (of
which 6 provide PWM output), 8 Analog Input Pins, pin 0 (RX) and 1 (TX) used to
receive (RX) and transmit (TX) TTL serial data, a Mini-B USB connection, an
ICSP header and a reset button.

2. Specification

1. 3-axis stepper motor driver

2. Compatible with micro-drive laser engraving machine, three-axis CNC engraving
machine.

3. 2A can be controlled within the two-phase four-wire stepper motor.

4. Released the digital 10 interface, easy to connect to other modules, such as
ENDSTOP.

5. Released the 12C interface, you can connect to the LCD 12C or other 12C module.
6. Power DC5V interface, 7.5-12V voltage input.

7. GRBL compatible

8. Working with arduino nano.

3. Kit List

1x keyestudio CNC Shield v4.0
1x keyestudio nano ch340

3x A4988 Driver

1x USB Cable

4. Connection Diagram
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5. Install Driver Software and Development Environment Software IDE

(1) Install Diver Software

A. Connect the main board with computer, and then right click “Computer” to enter “Device

2
Manage”.
[=l=]rE=]
—~— E=——
) [+ Control Panel » System and Security b System [ 43 [ Search Control Fanei P
Control Panel H . .. . 6 -
= Dmi/ View basic information about your computer
) Device Manager Windows edition
) Remote settings Windows 7 Home Basic
#) System protection Copyright © 2009 Microsoft Corporation. All rights reserved.
) Advanced system settings Get more features with a new edition of Windows 7
System
Rating: System rating is not available
Processor: Intel(R) Core(TM) i7-5500U CPU @ 240GHz 2.40 GHz
Installed memory (RAM): 8.0 GB
System type: 64-bit Operating System
Penand Touch: Mo Pen or Touch Input is available for this Display
Seealso b
Action Center Computer name, domain, and werkgroup settings
Windows Update Computer name: keyess-PC ) Change settings
Performance Information and Full computer name: keyess-PC
Tools Computer description:
VTP p— IAMADKEDALIN i

B. Double click “Other devices”, appearing “USB2.0-Serial”.
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o Dizk drives
. B Display sdapters

b WD CO-ROM drives

. 5 Human Interface Devices

. &g IDE ATA/ATAPI controllar
7 Imaging devices

. o Keyboards

[y Mice and other pointing devices
B Monitars

& Nebwork adapers

) Other devices l —

+ il Pracessors

- Sound, videa and game contrallers
. 4% Storage contrallers
Systern devices

- § Universal Serial Bus contallers

25 Device Manager ol
File Action View Help
@@ HE
4 gl keeyems-PC
o i Btteries
» ) Blustocth Radios
oM Computer

Then, right click “USB2.0-Serial”
software.

and select “Update Driver Software” to install driver

<2 Device Manager
File Action View Help

«as @ CHE

™ 15

4 g lomyems-PC

o i@ Betteries

" £ Blustooth Radics

8 Computer

s Disk drives

. B Display sdapters
ND/CO-ROM deives
. B Human Interface Devices
"+ . IDE ATATATAP] controliers
7 Imaging devices
&= Keyboards
[Pl Mice and cther pointing devices
. B Monitars
WP Metwork adapters
4 iy Other clevices

i Ll UsBZD-Fa
- [ Pracessors Update Drever Saftware.
-4 Sound, vid Disab

45 Storage co Uninstall

- {8 Systern d

- § Universal Scan for harchware changes

Froperties

Launches the Update Driver Saftware Wizard for the selected device.
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After that, select “Browse my computer for driver software” to find the file.

n  View Help

(2 Hml & %S ’

A4 ‘4 Update Driver Software - USB Serial Port

How do you want to search for driver software?

# Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

Locate and install driver software manually.

[ 2 Browse my computer for driver software \‘é——"""—_

Browse to search for driver software.

ek Device Manager = @&
File Action View Help

e |mE Bl & %Y
™4 =

@ | Update Driver Scitware - USB20-Serial

LN 115

QFZZFTEITIDO

Browse for driver software on your computer

Search for driver software n this location:

| .
|| rowse

¥ Include subfolders ’

# Let me pick from a list of device drivers on my computer
This list will show installed driver saftware compatibile with the device, and all driver

saftware in the s2me categary 25 the device. /

i

eHOLD . EREE )l T

S w iy D

After your driver software updated, click “Close” to finish.
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% Device Manager Tl

File Action View Help

s o0 BT 6 NG

a g ey
CEE

B el u | Updste Driver Seftwars - LSB-SERIAL CHEMD [COMRL)
=

-
5 i Windows has successfully updated your driver softeare

i}
-

oz EID

Wisidiws has fnished instalng the dinver softwane for this device:

USE-SERIAL CH340

CROAD, BB il Fi

C 0w D

C. Finally, installation is done, and double click “Ports”in “Device Manager”, you can see
“USB Serial Port(COM3)”.

<= Device Manager ==
File Action Wiew Help

o D HHE &%

4 gy keyess-PC
b Batteries
B Bluetooth Radios
1 Computer
e Dhsk drives
By Display adapiers
ol IVDYED-ROM drives
.'};f, Human Interface Devices
i IDE ATASATAPL contrillers
= Imaging devices
— Keyboards

P Mice and other pointing dewices

B Mentors

®F Metwork adapbers

T Eoge (COM A LET)

i | 77 use-seraL craan iCOMS] |
B Froceszors

b % Sound, video and game controllers

" €+ Storage contrallers

B Systern devices
§ Universal Serial Bus controllers

(2) Install developmentenvironment software IDE
Double click arduino-1.5.6-r2-windows to start.

Select “I Agreeto accept license agreement.
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&2 Arduino Setup: License Agreement C—S R

Please review the license agreement before nstaling Arduno. If you
e accept 3l terms of the agreement, dick I Agree.

LESSER GENERAL PLRLIC LICESE -
3, 29 June 2007
(C) 2007 Free Software Foundaton, Inc. <hiip://ff org/>

s parmitted o copy and dstribute verbatm copees of this kcense
but changng it i not allowed.

5 version of the GNU Lesser General Public License ncorporates the terms
conditions of version 3 of the GNU General Public License, supplemented

the additional permissions Isted below. \ -

Select components to install and click “Next”.

Chedk the components you want to nstall and unchedk the components
(522) you don't want to nstall. Click Next to contrue.

— -
¥ |instal Arduno software

] Install USS criver

/] Create Start Menu shortout
] Create Desiktop shortout
1 Assocate .no fles

Select components to nstall:

Click “Browse” and select another folder. Click “Install” to start the installation.

www.keyestudio.com



keyestudio

r

2 Arduino Setup: Instailation Foider ke

Setup will nstal Arduino n the following folder. To nstall in a different
22) foider, dick Browse and select another foider. Click Instal to start the
nstalaton.

Space requrred: 375.7M8 \
Space avalable: 17.568 ‘

———

Cancd| <Back instal

resmanm Folder

Finally, wait for a few minutes to finish.

. :
2 Arduino Setup: Instaling Lot e
Extract: sam3x8_sram.id
| Showdetais

S

e

6. Using Method
(1) Test Main Board

First, write below code in IDE to test whether main board, shield and three motors
work normally.

Explanation

1. If you properly reduce the value 800 in delayMicroseconds(800) to increase the
frequency of input PWM signal, you can increase the rotation speed of stepper motor.
The change of value cannot be too much or the motor will stop moving.
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2. Rotate the knob on A4988, you can adjust the output current of the motors to
change the torque.

Code:

#define EN /I stepper motor enable, low level effective
#define X _DIR /I X axis, stepper motor direction control
#define Y_DIR Iy axis, stepper motor direction control
#define Z DIR llzaxis, stepper motor direction control

#define X_STP
#define Y_STP
#define Z_STP
/*

/I Function:step  -control the direction and number of steps of the stepper motor

/Ix axis, stepper motor control
/ly axis, stepper motor control

A w o N oo o o

/1z axis, stepper motor control

I/ Parameter: dir -direction control, dirPin corresponds to DIR pin, stepperPin
correspomds to

step pin, steps is the number of steps.
/I no return value
*/
void step(boolean dir, byte dirPin, byte stepperPin, int steps)
{
digitalWrite(dirPin, dir);
delay(50);
for (inti=0; i< steps; it+) {
digitalWrite(stepperPin, HIGH);
delayMicroseconds(800);
digitalWrite(stepperPin, LOW);
delayMicroseconds(800);
¥

}
void setup(){// set the 10 pins for the stepper motors as output

pinMode(X_DIR, OUTPUT); pinMode(X_STP, OUTPUT);
pinMode(Y_DIR, OUTPUT); pinMode(Y_STP, OUTPUT);
pinMode(Z _DIR, OUTPUT); pinMode(Z_STP, OUTPUT);
pinMode(EN, OUTPUT);
digitalwWrite(EN, LOW);
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}
void loop(){

step(false, X_DIR, X_STP, 3200); // x axis motor rotates CCW for 1 circle, as in 3200
steps
step(false, Y_DIR, Y_STP, 3200); // y axis motor rotates CCW for 1 circle, as in 3200
steps
step(false, Z_DIR, Z_STP, 3200); // zaxis motor rotates CCW for 1 circle, as in 3200
steps
delay(1000);
step(true, X_DIR, X_STP, 3200); // X axis motor rotates CW for 1 circle, as in 3200
steps
step(true, Y_DIR, Y_STP, 3200); // y axis motor rotates CW for 1 circle, as in 3200
steps
step(true, Z DIR, Z_STP, 3200); // z axis motor rotates CW for 1 circle, as in 3200
steps

delay(1000);
}

( 2) Install Firmware and Grbl Controller

a. Write test program to keyestudio UNO R3 copy the folder GRBL _
Arduino_Library _keyes inthe data packet and paste it into to the folder libraries, in
your Arduino IDE document installation.

Code :

#include <grblmain.h>
void setup(){
startGrbl();

by

void loop(){}
//Burn the code above to keyestudio UNO R3

b.Install GrblController361 Software

. 10
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Grbl Controller is a piece of software which is used to send GCode to CNC Machines.
Run Grbl Controller361 Setup in your installation packet, the interface below will
come out:

Click Next to continue.

Welcome to the Grbl Controller
Setup Wizard
This will install Grbl Controller version 3.6.1 on your computer.

It is recommended that vou close al other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

[ Mext = ] [ Cancel ]

For a license agreement, please check I accept the agreement and click Next.

. 11
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License Agreement

Please read the Following important information before continuing. - H -'J

Please readthe Following License Agreement, You must accept the terms of this
agreement before continuing with the installation.

GrhlCantraler

The program is provided AS IS with MO WARRANTY OF ANY KIMD, INCLUDIMNG THE

WARRANTY OF DESIGN, MERCHANTABILITY AMD FITMESS =OR & PARTICULAR.
PURPOSE,

(331 arcept -he agreement
{31 do not accept the agreement

[ < Back ]. Mext = ][ Cancel

When you are ready to continue with Setup, click Next.

Information

Please read the following important information before continuing.

When vau are ready ko conkinue with Setup, click Mexk,

GrblController 3 - Control wour Grbl Arduino and other basic CHC 3-axis swskems,

Installs a EXE file and support DLLs that commenicate via COM port o Gril Arduino
using GCode.

b Zapmaker

Released under GPL 3.0

[ = Back ]L_Mmct:b ] [ Cancel ]
| i
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To continue, click Next. If youwould like to select a different folder to install, click
Browse.

Ell H_) [5'
Select Destination Location ‘
where shculd Grbl Controller be installed? /C

,/I Sztup will install Grbl Controller into the Following falder.

To continuz, click Next. If vou would like to select a different Folder, click Browse.

Ic:'l,Program Files\Grbl Contraller ] [ Browse. ..

At least 14.8 MB of free disk space is required.

[ < Back ][_l_\_iext >J [ Cancel ]

To continue, click Next. If youwould like to select a different folder to place

program’s shortcuts, click Browse.

g 14
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=
|

75l Setup — Gxbl Controller

Select Start Menu Folder H
Where should Setup place the orogram's shortcuts? A

Setup will create the program's shortcuts in the following Start Menu Folder.

To continue, click Next. If vou ~ould like to select a different folder, click Browse,

lGrbI Controller ’ [ Browse. ..

[[]pon't create a Start Menu falder

[ < Back ]L_I‘_\l_’ext> J [ Cancel ]

Select the additional tasks you would like Setup to perform while installing Grbl
Controller, then click Next.

iE Setup — Grbl Controller

Select Additional Tasks J
Which additional fasks should be perfarmed? f

Select the additional tasks ywou would like Setup to perform while installing Grbl
Controller, then click Mext,

Additionalicons:

[ ] create a deskrop icon

[ ] Create a Quick Launch icon

[ < Back ]uext:b ,][ Cancel ]
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Click Install to continue with the installation.

;' Setup — Grbl Controller

Ready to Install ”
Setup is now ready bo begin installing Grbl Controller on wour computer,

Click. Install to continue with the installation, or click Back.if wou want ko raview ar
change any setkings.

Destination location;
c:\Program FilesiGrbl Controller

Skart Menu Folder:
arbl Controller

—

[ < Back [ Install ,][ Cancel ]

Click Next.

. 17
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Information
Please read the following important information before continuing.

When vau are ready to conkinue with Setup, click Mext,

Thanks! Please visit vy, zapmaker, org to give feedback.,

At last, click “Finish” to finish the installation.

=S

Completing the Grbl Controller
Setup Wizard

Setup has finished installing Grbl Controller on your computer.
The application may be launched by selecting the installed
icons.

Click Finish to exit Setup,

Launch Grbl Controller

[ < Back ][ Finish

www.keyestudio.com
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c. Test G-Code on Grbl Controller

Power the main board using a USB cable and connect correctly all your external
devices, then run Grbl Controller.

Choose Port name the same as IDE COM port and click “Open” to open the series
port, connecting CNC Machines with computer.

B Grbl Controller 3.6.1

Fort nana |COM3 v‘ Machine Coordinates (mm) Work Coordinates (om 1
3 ¥ 0| 0 |
Last State:
Send File Y | E | | E I
hon || s | Z | 0 | 0 |
File progress | ] o hxis Control | Visualizer | Advanced
Queuned Commands [ ] 0 at
Runtime A : A
Command |
Z Jog
<4 v >
0
5 v
Absolute coordinates after adjust Step S:zs
Spindls On g |
Zevo Position | Go Home | Refresh Pos
19
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After opening the series port, the “Open” button change into “Close/Reset” and get
red!

At this time you can click the X axis, Y axis, Zaxis as shown in below diagram to

adjust the motion direction of motors.

3 R
Ele Tools Help
Fort name | COM3 Machine Coordinates (mm) Work Coordinates [mm)
l_f l_f 1 i
Close / Reset | Baud Rate SEO0 X |_[ ,l_[ LiLI
Last State: Idle ———
Send File Y nnn Hnnn
jujuyu| S
i ) 5w ]| Z i 4000
Wille pragresE | O Axiz Control | ¥izualizer I Bdwanced |
fueued Commands | | O — .
Funtime: ‘ E
Command - ‘\ a){is y —
= (G91 » I Jog
> GO1 X-1 l 4 H v H > l axis z
= (G91
. o1 axis x 0
= G01 Y-1 [] Absolute coordinates after adjust Step Size
> G91 | | O spinde on
> GOL Y-1 4
« | n § [Ze:ru Pnsitiun] [ Go Home ] [Refresh Pos]
- ]

Notes: after adjusting the axies, before beginning G-Code file, you must close and
openagain .

Now, it is time to have a try! Click "Choose file” to choose one G-Code file named cn.
to test in the data packet for a beginner, and the interface will come out:

. 20
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B
W] Grbl Controller 3.6.1 i - - . -

SRR X

Ele Tools Help

Fort name | COM3 Machine Coordinates (mm) Work Coordinates (mm)

e — | Band Rate |9800 X { {3 HE

(1346

Last State: Run

Send File Y { HE E Ll

palsely

E: /HFE L IRG{iE B nel

Chooze file Begin Z { E E E

(i
LLILTLS

o 16% : —
ile progres= | Visualizer Advanced

Runtime: 00:00:23

Command

= X10.679Y26.015 o
= X10.325Y25.799

= X9.954Y25.608

= X9.569Y25.445

= X9.173¥25.311

= XB.769Y25.206

= XB8.360Y25.133 1]

Aueued Commands - W a 29, T89 mm  (Width-¥: 29.934 Height-¥: 29. 76D}

, 28.934
I

> X7.919Y25.082 K i

< | 1 3 Zero Poesition Ga Home Refresh Fos

Click “Begin”, and you can see how the motors move on coordinates.

6. Reference

Arduino IDE Download
https://www.arduino.cc/en/Main/Donate
GRBL_Arduino_Library_keyes (Firmware) Download
http://www.keyestudio.com/files/index/download/id/1490772971/
Driver usb_ch341 3.1.2009.06Download
http://www.keyestudio.com/files/index/download/id/1490772969/
G-Code for Testing Download
http://www.keyestudio.com/files/index/download/id/1490772970/
Grbl Controller361 Setup Download
http://www.keyestudio.con/files/index/download/id/1490774336/
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