XY Plotter V2.0 User Guide — mDraw Version 1.0
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1. Before Get Start

1. Hardware:
XY Plotter V2.0 Kit

2. XY Plotter V2.0 Assembly instructions

3. Software:
a. Must have:
mDraw for Windows
mDraw for Mac

Inksape

b. Optional:
Arduino IDE
Makeblock Windows Mainboard Driver (PS: Please download driver for Mac OS system at our
website)
Note:mDraw is best for Makeblock Orion mainboard, it also supports Arduino Leonardo/Uno
mainboard, for which need to upload firmware by Arduino IDE firstly. Please download the firmware

at Here.

Tip 1l

For the accuracy of your XY Plotter V2.0, please strictly follow the assemble instruction, and carefully
adjust your robot. Please pay attention to the position of axles, transmission parts, servo arm, and the
levelness of robot.

Tip 2
Pictures in this article is only for reference. Specifications and software are subject to change
without notice, please pay attention to our website http://www.makeblock.cc.



https://github.com/Makeblock-official/mDrawBot/tree/master/distribution/windows
https://github.com/Makeblock-official/mDrawBot/tree/master/distribution/mac
https://inkscape.org/en/
http://learn.makeblock.cc/learning-arduino/
http://learn.makeblock.cc/driver_installation/
https://github.com/Makeblock-official/mDrawBot/tree/master/firmwares
http://www.makeblock.cc/
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2. Part List
XY Plotter V2.0 Part lists

1 | Beam 0824-16 1 30 | Wrench 7mm&5mm 1
2 | Beam 0824-48 4 31 | Screw M4x8 36
3 | Beam 0824-80 1 32 | Screw M4x14 30
4 | Beam 0824-96 4 33 | Screw M4x16 28
5 | Beam 0824-112 2 34 | Screw M4x22 12
6 | Beam 0824-496 2 35 | Screw M4x30 18
7 | Beam 0808-072 1 36 | Countersunk Screw M3x8 10
8 | Beam2424-504 2 37 | Headless Set Screw M3x5 26
9 | Plate 3x6 5 38 | Nut M4 50
10 | Belt Connector 3 39 | Plastic Rivet R4060 16
11 | Cuttable Linkage 3 6 40 | Plastic Rivet R4100 6
12 | Bracket 3x3 2 41 | Plastic Ring 4x7x2mm 20
13 | Bracket Ul 5 42 | Nylon Cable Ties 30
14 | 42BYG Stepper Motor Bracket 2 43 | Rubber band 5
15 | 9g Micro Servo Pack 1 44 | Gasket 4
16 | 42BYG Stepper Motor 2 45 | Me Baseboard 1.0 1
17 | Timing Pulley18T 6 46 | Me Stepper Motor Driver 2
18 | Open-end Timing Belt (1.3m) 3 47 | Me Micro Switch B 4
19 | Threaded Shaft 4x39mm 1 48 | Me RJ25 Adapter 3
20 | D Shaft 4x56mm 2 49 | Wall Adapter Power Supply -|1

12vDC
21 | Linear Motion Shaft D4x80mm 1 50 | 6P6C RJ25 cable-20cm 2
22 | Linear Motion Shaft D4x512mm 1 51 | 6P6C RJ25 cable-35cm 1
23 | Linear Motion Shaft D8X496mm 52 | 6P6C RJ25 cable-50cm 2
24 | Shaft Collar 4mm 10 53 | USB 2.0 A-Male to Micro B-Male | 1

Cable
25 | Flexible coupling 4x4mm 54 | Micro Switch Cable-90cm 1
26 | Linear Motion Slide Unit 8mm 55 | Base Bracket B 1
27 | Flange Bearing 4x8x3mm 10 56 | XY QR Code Card 1
28 | Cross &2.5mm HEX Screwdriver |1 57 | Packing Case 1
29 | HEX Allen Key 1.5mm
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3. Introduction

1. XY Plotter V2.0

XY Plotter is a drawing robot based on Makeblock platform, precision is 0.1mm, working area is
310mm>390mm. Besides the well-designed hardware, we designed a software for XY Plotter 2.0
— mDraw.

2. mDraw

mDraw is a host computer software originally designed for 4-in-1 drawing robot mDrawBot,
we developed the compatibility with XY Plotter 2.0 Servo mode and Laser mode.
mDraw Main Ul

|

Extruder Position
X{mm): 0.00

Y{mm): 0.00

Scale: 1.0

Update Firmware

Pen

Pen Up M1 90

Pen Down M1 130

cCom ¥  Connect

version=1.00
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4. How to Assemble XY Plotter V2.0

Step 1

2xBeam 0824 496

2xBeam 2424-504

2xLinear Motion Shaft D8X496mm

4xLinear Motion Slide Unit 8mm @
4xPlate 3x6 .
8xScrew M4x14 ~
12xScrew M4x30 ~,
8xNut M4 e
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Step 2
2xLinear Motion Shaft D8X496mm 5xScrew M4x8 N
i i 16xScrew Mdx14 -
1xLinear Motion Shaft D4x80mm \ xScrew Max
1x42BYG Stepper Motor Bracket V2.1 h 2xScrew M4x16 ~
1x42BYG Stepper Motor ‘ 8xScrew M4x22 ~y
4xBeam 0824 48 . 4xCountersunk Screw M3x8 -~
S
4xBeam 0824 96 \ 2xShaft Collar 4mm
2xTiming Pulley 18T '
1xBeam 0824 112
2xLinear Motion Slide Unit 8mm (\\* 1xBracket Ul s
SS(
2xFlange Bearing 4x8x3mm e
4xHeadless Set Screw M3x5 =
o

2xNut M4
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)

v Screw M4x8 Q Screw M4x14 O Screw M4x16

O Screw M4x22 [ Nut M4 Headless Set Screw M3x5
\

O Shaft Collar 4mm
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Step 3

1xMicro Switch Button

1xLS Bracket

2xCross Recessed Pan Head
Tapping Screws ST2.2x9.5

2xScrew M4x8

U
b /
o 1,

b,
oy
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X

Q The distance from the edge 46mm

Right Direction

( Limit Switch 1)

Step 4

1xLinear Motion Shaft D4x512mm

2xD Shaft 4x56mm

4xBracket U1

4xTiming Pulley18T

7xShaft Collar 4mm

8xFlange Bearing 4x8x3mm

1lxHeadless Set Screw M3x5

8xScrews M4x8

6/34



Makebick

XY Plotter V2.0-mDraw Construct Your Dreams

The distance from the edge 8mm

Q The distance from the edge 3mm

7/34
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Step 5

2xOpen-end Timing Belt (1.3m)

2x Belt Connector

4xCuttable Linkage 3

4xScrew M4x16

4xScrew M4x8

8xNut M4

ot\\o
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Step 6

I XBracket 3X3 ‘
1X Belt Connector .

1 XOpen—end Timing Belt (1.3m)

2XScrew M4X 16

3XScrew M4X8

'S
5XNut M4

[ ]
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Step 7

1x42BYG Stepper Motor

1x42BYG Stepper Motor Bracket V2.1

1xBeam 0824 112

1xFlexible coupling 4x4mm

1xPlate 3x6

9xScrews M4x16

6xNut M4

4xScrew Countersunk M3x8

4xHeadless Set Screw M3x5

1xPlastic Ring 4x7x2 ®

Asce ~ Lowo.n

Step 5

O Headless Set Screw M3x5

Plastic Ring 4x7x2

O

11/34
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Q The distance from the edge 52.5+0.5mm

Q Note :Screw M4x14 and Threaded slot
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Step 8

1xPencil.etc(provide for oneself)

1xBeam 0824 80

1xBeam 0828 16
1xBeam 0808 72/80

1xMicro Servo Fixed Slices

1x9g Micro Servo

1xThreaded Shaft 4x39mm

2xScrew M4x30
2xScrew M4x16

2xScrew M4x8

2xScrew M2x10

3xNut M4

2xNut M2

1xScrew Headless M3x5
1xShaft Collar 4mm
3xPlastic Ring 4x7x2

\
3
\

&
~-
-
:

Step 1

13/34
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Q Note : The Right Angle

View 1

View 2

Q Note : The Right Angle

14 /34
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Step 9

3xMicro Switch Button

3xLS Bracket

6xCross Recessed Pan Head
Tapping Screws ST2.2x9.5

2xScrew M4x8

4xScrew M4x16

4xNut M4

Step 4

Step 1

¥=1
( Limit Switch 2)

Step 6

X-Left

( Limit Switch 3) Step 8

X-right
( Limit Switch 4 )

15/34



Makebick

XY Plotter V2.0-mDraw Construct Your Dreams

X-left S

( Limit Switch 3) z
Step 2

e ( Limit Switch 4 )

0 \\\

( Limit Switch 1)

( Limit Switch 1)

16 /34
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Step 10

2xMe Stepper Driver V1.0

4xPlastic Rivet 4060

17 /34
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Step 11

3xMe RJ25 Adapter

1xBracket 3x3

2xScrew M4x8

4xPlastic Rivet 4060

Y

18 /34
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Screw M4x8

Plastic Rivet 4060

19/34
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Step 12

1xMe Baseboard

1xBase Board Plate

o
o
o
o
o
o
o
o
o

2xScrew M4x8

b
4xPlastic Rivet 4100 %

( w Plastic Rivet 4100

O Screw M4x8
(€

20/34
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The distance from the edge 142+3mm

Step 13

1xScrew M4x14 \

1xRubber band

21/34
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( Limit Switch 1)

( Limit Switch 4) ( Limit Switch 3)

( Limit Switch 2)

Step 14
Limit Switch 1———» Slot2 on Me RJ 25 Adatpter 1\ 6P6C RJ25 Cable-20cm

4

Limit Switch 2 === Slot1 on Me RJ 25 Adatpter 1"

= Me Baseboard Port3

Limit Switch 3 ——gm-Slot2 on Me RJ25 Adatpter 3\ 6P6C RJ25 Cable-50cm

/

P Me Baseboard Port6

Limit Switch 4 ——»Slotl on Me RJ25 Adatpter 3

6P6C RJ25 Cable-50cm

9g Micro Servo > Slot2 on Me RJ25
Adatpter 2 = Ve Baseboard Port7

6P6C RJ25 Cable-35cm

42BYG Stepper :
Motor A Me Stepper Driver 1 = Me Baseboard Port1

(X-Axis)

6P6C RJ25 Cable-20cm
42BYG Stepper __ge.  \e Stepper Driver 2 g Me Baseboard Port2
Motor B
(Y-Axis)

24/34
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_stepper motor A (X AXis)

Connectto computer

@
.

|
Black, green, red, blue) |

=l
ke

Note 1:
Connectto Slot2
o~ Note 2:
[ Microstep
4 Resolution:HHH
Limit Switch3 : ® it e
Limit Switch4 Limit Switchl
\
\
\ [——————— 1
|- — —pl Laser Upgrade |
/ L
/
/
/
N e
Focusing knob ™~ __ _ -~
~ _— — -

—_————

Attention: Due to the different host computer software, you should change the microstep settings
from HHL to HHH.

After you finishing this step, congratulations! You can move forward to the next stage — using
mDraw to control your robot. Here you go the introduction of software mDraw.

25/34
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5. mDraw

1. Introduction of mDraw

mDraw is an cross-platform open-source software developed by Makeblock.

Compatibility: mDrawBot (mScara, mCar, mEggBot, mSpider), XY Plotter kit (servo mode,
laser mode)

OS Environment: Windows, Mac, Linux

Supported File Type: *.svg, *.bmp (convert to *.svg)"

2. Installation

Download and open the installation pack of mDraw, follow the prompts to install mDraw.’

3. Button Function in Main Ul

Click in the Drawing zone, robot will move accordingly. Drag the loaded SVG graphics in
drawing zone could adjust the size and position of graphics. Size can be adjusted by inputting
values in the right-down window directly.

|
! Drop-down box of
| robot configuration

Back to
origin point
Jxllmle\ Position
X(mm): -373.99
Y(mm): 0.00
. T a
~, Scale: 1.0 ui : Update :
N |
Update Firmware | firmware for !
| anew !
Pen - __2
Pen U M1 90
- Laser mode

Pen Down M1 130

Servo mode

CcOoM20 ¥  Connect

' All file must be named in English.
2 The installation directory must be named in English.
26/34
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Load in BMP file, mDraw will pop out a dialogue for converting SVG file. Follow the prompts,
BMP file can be converted into SVG file.
Load in SVG file, drawing is as follows.

1 mDraw

Extruder Position

X{mm): 0.00

¥Y{mm): 0.00

Scale: 1.0 @

Update Firmware

Pen

Pen Up M1 90

Pen Down M1 130

COom20 ¥ Disconnect

E version=1.00
width 361.00 COM20 open success

| heigh 23218

C:Usersimakeblock/Deskto
piLaserimCariSpider/Super
man.svg

4. Setting

(1) XY Plotter V2.0

a. Check and make sure all wiring is correct. Connect robot to computer via USB cable.?
b. Choose XY as robot configuration, select the correct COM port, click “connect”, and then
click “Update Firmware”).4

® For Bluetooth connection, please be sure that you've installed the Bluetooth driver software in computer.
* You need to click “update firmware” for the first time you use a new configuration, and each time you switched
robot configuration.

27 /34
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Extruder Position

X{mm): 0.00

¥Y{mm): 0.00

scale: 1.0 (0)

Update Firmware 2

Pen

Pen Up M1 90

Pen Down M1 130

Com20 ¥ Disconnect 1

version=1.00
COM20 open success

Click button EEM to entry the setup window. Generally default value is fine, you can revise
parameters per your own necessary.

Xy Setups
Width (mm}: 380.0

Height (mm): 310.0

Limit Switch Status: X=0 ¥X+:0 Y0 Y+:0

Stepper A Directoin:

Stepper B Directoin:

ClockWise Anti ClockWise

d. Please keep graphics stay in the rectangle zone, or it will cause abnormal drawing.

e.

Make XY Plotter back to origin point before starting.

28/34
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(2) Configurations of Pen Up and Pen Down

Input value of Pen Up and Pen Down in mDraw, and observe the movement of mDrawBot. If
the feedback is correct as below, that means your settings are correct.”.

Pen Down

Servo Arm

|
: Note: the default value here :
I is only for reference. In |

|
Pen Down | actual use please apply the J|
- -

6. Samples for Software mDraw and Inkscape

mDraw supports SVG file which is based on open-source software Inkscape. For better

experience of mDraw, please learn the basic operation of Inkscape.

1. Install Inkscape.

2. Create a new vector graphic or open a vector graphic in Inkscape. Inkscape supports to
convert other vector types into SVG file, like *.dxf, *.cdr (please save as an earlier
version) files. Here you go a simple sample.

3. We suggest to choose sketch for BMP as below sample.

> If the servo arm cannot reach to below angle, please uninstall the servo arm to re-adjust the installation angle.
Please adjust the tightness of rubber band if necessary.
29 /34
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4. Open a BMP file with Inkscape, select the picture, and then click Path->Trace Bitmap.

- N
E Bugatti Veyron Super Sport mel'ni Picture Hd.'E - lnkscaE !LE@M

File Edit View Layer Object Path Text Filters Extensions Help File Edit View Layer Object Path Text Filters Extensions Help
OCBEBEEE Ak ¢ Db Q@aaql »| M EEES B <9 abettopatn Shift+ Ctrl+ C

. Stroke to Path Ctrl+Alt+C
EYY X1

@ Trace Bitmap... Shift+Alt+B

' 0 Union Ctrl++
[ Difference Ctrl+-
72 Intersection Ctrl+* | ¢
[P Exclusion Corter |

S

con
i

[ Division Ctrle/ |
[ CutPath Ctrle At/ |

@on
v

[P Combine Ctrl+K
[© Break Apart Shift+Ctrl+ K

200LLhAF ®

Ctrl+(
Ctrl+) |7 '
Ctrl+)
Ctrl+Alt+)

2000k AMT =

son|
L

Crl+L

Path Effect Editor... Shift+Ctrl+7

5. Set value for Threshold, click Update-> Ok. Paste ath Effect cue?

Remove Path Effect

QBugattiVeymnSupErSpDrlDrawingPich.llEdepg-Inks(ape L‘:' = = I
File Edit Miew Layer Object Path Text Filters BEdensions Help

DEEE BB o9 DD Qaa

e
4> Trace Bitmap (Shift+Alt+E)

Mode | Options | Credits [C] SIOX foreground selection

Single scan: creates a path B

@ Brightness cutoff Threshold: |0.450
() Edge detection Threshold: | 0.650

) Color quantization Colors: |8

9 [T Invert image

LA

con
P

Multiple scans: creates a group of paths———————

(©) Brightness steps Scans: |§ E

. ) Colors

Son
|

© Grays
Smooth Stack scans || Remove background L[

2000LhdAF ®

con

{

« ()

et 00 [W 3 e [][F 37

6. Drag out the generated vector graphic, select View -> Display mode -> Outline. Delete
the original BMP picture.

File Edit View Layer Object Path Tet Filters Exensions Help File Edit View Layer Object Path Text Filters Edensions Help
ODEEE bk 9 DDl Qa@ Taw @R LBTsEREI » OB E Zom rloao MEaE 8 BPT=2E8E »
Display mode > Toggle  Ctiss
HE s a e i || x[zs3es v i Sa e[ o .| Nomal Jw - T[] -
B = No Filt
E“‘ FTTTTT rx PYPE PR e P B T oo [l E]’ . Guides | 0°ﬂ"e" BB |
= - Outline
7 il T | %, Snap % n
. N - -
g 4 g Z | B Color-managed view b
< Fx Show/Hide 5
5 i
Q “] Q - | Fp Show/Hide Dislogs 12
O Ao :
3 . ] T F Swatches.. ShiftCtrls W
@ g—" - @ = B essges.
E i
(- O °> |& previous Window Shift=Ctrl=Tab
- v @ | [@ NextWindow Ctrl+Tab
@ = ; @ = Icon Preview...
i H
H 8- Duplicate Window
LR M | PR
- - | Eullscreen A1
™ » N
< o Defautt
= g Customn 5
e R o@j‘:& @ o0 j Ctr: click to selectin gmups,dvagmmmnm/vem,mm 2508z o o e s — ! oy fitch to outine ireframe) isplay mode ‘: e
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7. Save file as type Plain SVG (*svg)®.

4@ Bugatti Veyron Super Sport Drawing Picture Hd jpg (outline) - Inkscape ‘E@il

Savein: || test - @ j‘ e '

T Date modified

"} No items match your search,
Recent [tems

My Decuments

L&ﬁ:

Computer

RERIME < (T

File name: Bugatti Yeyron Super Sport Drawing Picture Hd

Save as type: EWSV‘G ;sﬁ
Inkscaie VG ii.svii
Plain SVG (".sva)
Compressed Inkscape SVG ("svgz) A ——
Compressed plain SVG (*svgz) ’
Portable Document Format (*pdf)

Cairo PNG (*pnag)
PostScript {* ps)

8. Open the SVG file you just saved as below, adjust the position and size, and then click
button I to start drawing.”

Extruder Position
X(mm):  0.00
Y(mm):  0.00

Scale: 1.0

Update Firmware

Laser

Power
[

Delay
5

On Reset

comzo v Disconnect

version=1.00 =
COM20 open success 7=

|
"wmm 355.00
‘helgh 210.56

makeblock/Des
erimCar/Spider!
n.svg
makeblock/Des
iLaserimCarfSpider!

gattisvg

Send

7. FAQs

Q1. Why cannot install driver software for Makeblock Orion?
A: If your computer cannot install driver software for Makeblock Orion
successfully, please download the driver installation here and install it manually.
Makeblock Orion driver download link:
http://learn.makeblock.cc/driver_installation/

® Please be sure to choose the correct file type, or it will be unsupported.
7 Before you start drawing anything, please check the manual and be sure that the mDrawBot is located at the

same position in software.
31/34
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Q2. How to adjust the torque and electric current of stepper motor?
A: You can swirl the tiny knob of stepper motor driver module in “+”
direction to increase the torque output if it’s not enough.

Q3. Why the speed and ratio are incorrect?
A: The microstep presets of mDraw is HHH 1/16. If the speed and ratio are
incorrect, please check the setting. Here you go the setting chart and default

1 2 3

Full speed | L L L

1/2 H L L
1H2H3H
1/4 L H L
1/8 H H L
1/16 H H H

Q4. How to fix the height difference of pen lift mechanism?
A: Check the levelness of your desktop, change a better desktop if it’s not
good enough.

32/34
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Q5. How to know the corresponding physical position of the graphic in soft UI?

A: Move the machine back to origin position, drag graphic to change its size
and position. Lift the pen, click the 4 corners of graphic as below figure, and then
observe the movement of machine to identify the graphic’s physical size and
position.

Extruder Position
X{mm): 0.00

Y{mm): 0.00

Scale: 1.0

Update Firmware

Pen

RN | M0

Pen Down M1 100

N COM20 ¥ Disconnect
width 250.00
heigh 164.16 version=1.00
) C:Usersimakeblock/Deskto
[Laser!Spider\World_map_

X -_low_resolution.svg

COM20 open success

Q6. How to download the related sources and 3D models?
A: Please download related sources at our official Grabcad website.

Q7. How to convert BMP into SVG?
A: Please refer to below teaching videos.
https://www.youtube.com/watch?v=WO0V-409x9Uk
https://www.youtube.com/watch?v=-yBMB5K1tZj4

Q8. How to share your work?
A: Welcome to upload and share you work at
http://forum.makeblock.cc/category/showcase.

33/34
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Q9. How to contact us?
A: Welcome to email us at support@makeblock.cc. Or you can contact us at
below.
https://www.facebook.com/Makeblock?ref=br_tf
https://plus.google.com/102486511775733872783/posts
https://twitter.com/Makeblock

Makeblock ! Construct Your Dreams !
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