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Safety Instructions

Building the printer will require a certain amount of physical dexterity, common sense and a
thorough understanding of what you are doing. We have provided this detailed instruction to help
you assemble it easily.

However ultimately we cannot be responsible for your health and safety whilst building or
operating the printer, with that in mind be sure you are confident with what you are doing prior to
commencing with building or buying. Read the entire manual to enable you to make an informed
decision.

Building and operating involves electricity, so all necessary precautions should be taken and
adhered to, the printer runs on 12V supplied by a certified power supply, so you shouldn’t ever have
to get involved with anything over 12V but bear in mind there can still be high currents involved
and even at 12V they shouldn’t be taken lightly.

Check the power input of the power supply unit. You can choose either 110V or 220V according to
the Power regulation in your country.

High temperatures are involved with 3D Printing, the Extrusion nozzle of the hot end can run about
230<C, the heated bed runs 110<C and the molten plastic extruded will initially be at around 200<C,
so special care and attention should be made when handling these parts of the printer during
operation.

We wouldn’t recommend leaving your printer running unattended, or at least until you are confident
to do so. We cannot be held responsible for any loss, damage, threat, hurt or other negligent result

from either building or using the printer.
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1. Software Resources

1.1 Repetier-Host

We use the latest Repetier host 1.6.0 as the printer control software, here is the link for download:

http://www.geeetech.com/wiki/index.php/Repetier-Host#Download

After downloading and installation, it can be used.

File View Config Printer Tools Help
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Connect Load  Toggle Log Show Filament Show Travel
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Printer Settings Easy Mode Emergency Stop
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3D View |Temperature Curve| Object Flacement |Slicer | Print Preview | Manual Control | S Card]
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Show in Log:  @Commands  @Infos  @Warnings QFErrors  @ACK  Qhuto Serell  ff Clear Log
«<5lic3r> =»> Preparing infill
<5lic3r> => Infilling layers
«<5lic3r> =»> Generating skirt
<Slic3r> => Exporting G-code to composition.gcode
<5lic3r> Done. Process tock O minutes and 0.634 seconds
«5lic3r> Filament reguired: 1551.8mm (3.7cm3)

(Copy

Disconnected: 13X Extruder 1: 25.0°C/Off Extruder 2: 24.8°C/Of Bed: 24.8°C/Of

Idle | i

1.2 Driver

Connect the printer to computer with USB cable. The motherboard driver installer will

automatically appear. Please check the following steps.


http://www.geeetech.com/wiki/index.php/Repetier-Host#Download
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1. When you connect your printer to computer with a USB cable. The following dialog box will

appear.

2. In the Arduino IDE when the CH340C is connected you will see a COM Port in [Device

;[! Installing device driver software * *
Click here for status.

manager]. The COM number for your device may vary depending on your system.

e 2E HE =

A Computer Management (Local
4 [(é System Tools
! @ Task Scheduler
2] Event Viewer
| Shared Folders
> &% Local Users and Groups
D ® Performance
=4 Device Manager
4 &3 Storage
=7 Disk Management
> f‘, Services and Applications

< n ] »

4 =4 XFCXFIN-CTVUCFF|
148 Computer
= Disk drives
;B Display adapters
U";-:) Human Interface Devices
» g IDE ATA/ATAPI controllers
b e Keyboards
l‘_'! Mice and other pointing devices
& Monitors
¥ Network adapters
¥ Realtek PCle GBE Family Controller
..&% TAP-Windows Adapter V9
Y% Ports (COM & LPT)
: Y3 USB-SERIAL CH340 (COM13)
i -4 Processors
% Sound, video and game controllers
;78 System devices
i Universal Serial Bus controllers

T

Actions

Device Manager

More Actions

3. After successful installation, a pop-up box will appear as follows.
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Dirvver Software Installation e ﬁ

USB-SERIAL CH340 (COM13) installed

USB-SERIAL CH340 (COM13) + Ready to use I

Close
e

Note: If the driver fails to install automatically, you can finish the installation job manually. Here

are the detailed steps.

1. Download CH340C here, which is the driver of GT2560:
http://www.wch.cn/download/CH341SER_EXE.html (Windows OS)
http://www.wch.cn/download/CH341SER_MAC_ZIP.html (MAC OS)
http://www.wch.cn/download/CH341SER_LINUX_ZIP.html (LINUX OS)

2. Unzip the file.
3. Run the installer which you unzipped.

4. In the Arduino IDE when the CH340C is connected you will see a COM Port in [Device

manager]. The COM number for your device may vary depending on your system.


http://www.wch.cn/download/CH341SER_EXE.html
http://www.wch.cn/download/CH341SER_MAC_ZIP.html
http://www.wch.cn/download/CH341SER_LINUX_ZIP.html
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File Action View Help

«=| 2 E EE) &

.&' Computer Management (Local
4 {f} System Tools
3 @ Task Scheduler
b 2] Event Viewer
i @2 Shared Folders
i &% Local Users and Groups
b (®) Performance
& Device Manager
4 3 Storage
=7 Disk Management
3 ;j, Services and Applications

4 = XFCXFIN-C7VUCFF

1> -y% Computer

{: 1w Disk drives

B Display adapters

b &E Human Interface Devices

1> g IDE ATA/ATAPI controllers

<= Keyboards

b ﬂ Mice and other pointing devices

»- B4 Monitors

a & Network adapters

. .a¥ Realtek PCle GBE Family Controller
| L. TAP-Windows Adapter V9
473" Ports (COM & LPT)

. Y3' USB-SERIAL CH340 (COM13)

1> -4k Processors

% Sound, video and game controllers
» {8 System devices

b~ @ Universal Serial Bus controllers

Actions
Device Manager -
More Actions >

5. Click [Install] to continue.

&

DriverSetup(X64)

|_ I:I-

Device Driver Install / UnlInstall

Select INF |cH3u1SEH.IHF v|
WCH.CN
INSTALL
|__ USB-SERIAL CH340
| 8878872014, 3.4.2014
UNINSTALL
HELP

6. After successful installation, a pop-up box will appear.
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DriverSetup

0 The driver is successfully installed!

OK

1.3 Arduino IDE

In the process of using the printer you may need to re-upload the firmware, and the software you

need to use is Arduino. About how to upload firmware please refer to FAQ.

2. Connect the Printer

After the above software is installed, we can connect the printer to the computer. Plug the USB into

o

the computer, open Repetier host, click the Printer Settings jcon in the top right corner, and the dialog

box of printer settings will appear.
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File View Config Printer Tools Help

OR. & ® @ OZ@@'

Connect Load  Toggle Log Show Filament Show Travel Printer Settings| Easy Mode Emergency Stop

3D View |Temperature Curve| Object Flacement |Slicer Print Preview IManual Control I b=41) Card|
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Show in Log:  @Cemmands  @Infos  @Warnings QFrrors  @ACE  Qdhuto Seroll  ffClear Log  (FCopy
«<5lic3r> =»> Preparing infill -
<5lic3r> => Infilling layers
«<5lic3r> =»> Generating skirt
<5lic3r> => Exporting G-code to compoiiticn.gcode
<51lic3r> Done. Process took 0 minutes and 0.694 seconds
<5lic3r> Filament reguired: 1551.3mm (3.7cm3) ﬂ

4

Disconnected: 13X Extruder 1: 25.0°C/Off Extruder 2: 24.8°C/Off Bed: 24.8°C/Off Idle | o

Select corresponding COM port of the printer and baud rate as 250,000 in the drop-down menu.

Click Apply after the setting. Shown as below.
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Printer Settings

Printer: I3 pra C

Connection |Printer | Extruder I Frinter Shape |Script5 I Adva.m:ed|

Commector: [Serial Connection "]

Fort: COM1T -
Band Rate: [ZEDDDD v]
Transfer Protocol: [Autu:udetect 7]
Reset on Emergency [snd enerzency conmand and reconnect b

Receiwve Cache Size: 12T

Communication Timeout: ) [=]
[[]Vze FingFong Communication (Send only after olk)

The printer setting=z always correspond to the selected printer at the top. Theyw |
are stored with every UK or apply. To create a new printer, just enter a new

printer name and press apply. The new printer starts with the last =zettings |
selected.

[ 0K J Apply Cancal ] I

O

After setting, click the “®™<  putton in the top left corner of Home Page. When the button turns

O

green and changes into P'5€@™e<t the printer connection is successful.
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File View Config Printer Tools Help i
O l@ > . B S @ @ v O W
Disconnect | Load  StartPrint  Kill Print Toggle Log Show Filament Show Travel Printer Settings Easy Mode Emergency Stop
3D View |Temperature Curve| Object Flacement |Slicer I Print Preview IManual Control I b=41) Card|

BOEEESG A o a d

NELLEEEEE

Show in Log:  @Cemmands  @Infos  @Warnings QFrrors  @ACE  Qdhuto Seroll  ffClear Log  (FCopy
echo: M145 M1 H230 B70 F255 .
echo:PID settings:
echo: M301 P22.20 I1.08 D114.00 C1.00
echo:Filament settings: Disabled
echo:Z-Probe Offset (mm):
echo: M351 Z-1.30 D

4

Connected: 13X Extruder: 0.0°C/Off Idle |- |

3. Printer Setting

3.1 Printer Speed

Set the running speed of printer as 1000 in the printer settings in order to avoid collision because of
high speed during the test. After follow-up tests are completed it can be changed back to the original
value. (Recommend speed of Z-axis should not be too high, 1000 is OK)

Travel feed rate: 2000mm/min

Z-Axis feed rate: 1000mm/min
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Printer Settings e
Frinter: I3 pra C - &
Comectionl Printer |Extruder I Frinter Shape IScriptE I Adva.m:ed|

Travel Feed Rate: 1000 [mm/min]

Z-hxis Feed Rate: 1000 [mm/min]

Manual Extrusion Speed: > 20 [mmis]
Manual Retraction Speed: an [mmi=]

Default Extruder Temperature: 200 *C

Default Heated Eed Temperature: BS e

Check Extruder & Fed Temperature

|:| Eemove temperature requests from Log

Check every 3 seconds.

Fark Fosition: X: ' n Zmin: 0O [mm]

Send ETA to printer display |:| Go to Park Position after Job/Eill |
Disable Extruder after Job/Kill Disable Heated Bed after Job/Eill l
Dizable Motors after JobfEill Frinter has 5D card |
Add to comp. Printing Time B [%]

Invert Direction in Controls for X-Axis [] T-hxis= [] Z-hxis [ Flip ¥ and ¥

[ Ok [0 #pply ||| Cancel |

3.2 Number of Extruder and Nozzle Diameter
The number of extruder is set as 1. The diameter of print head is set according to the actual size,

here is 0.4mm.

The distance between two extruders on X direction is 32mm, then set offset X -16 and 16mm. (You

can also set it depending on actual measurement)
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Printer Settings e

Frinter: I3 pra C -

=

Conmeactlon | Printer| Extruder |Printer Shape | Scripts ﬁ.dva.m:ed|

Fumber of Extruder: = = .
Max. Extruder Temperature: 260

Max. EBed Temperature: 120

Mz, Volume per =zecond 12 [mm* =]

[|Frinter has a Mixing Extruder (one nozzle for all colors)

Extruder 1

Hame:

Diameter: 0.4 fhm] Temperature Offset: 0 [* ] =
Off=et X: -1E Off=zet ¥: 1] [mm] |
Extruder 2 |
Hame:

Diameter: 0. 4 [hm] Temperature Offset: ] [* ] |
Off=et X: 16 Off=et ¥T: ] [mm] —

(1]:4 ] [ Apply ] [ Cancel ]

3.3 Printer Shape

Here the printer shape of 13 pro C is Classic Printer;
For home position, choose Min;

The printer's maximum printing volume 200 * 200 * 180 (length / width / height)

11
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Printer Settings re

Frinter: I3 pra C -

=

Connection I Frinter | Extruder | Printer Zhape |Script5 | ﬁ.dva.nced|

Printer Type: Clas=ic Frinter g* —

|

Home ¥: Min w | Home T: Min w | Home Z:

¥ Nin 0 * Max 200 Eed Left: 0

T Min 0 T Max 200 Eed Front: 0

Print Area Width: Z00 mm L
Print Area Dlepth: 200 mm 1
Print Area Height: 180 mm

The min and max walues define the possible range of extruder coordinates.
These coordinates can be negative and outside the print bed EBed
left/front define the coordinates where the printbed itself starts. By
changing the min/max walnes you can ewen move the origin in the center of
the print bed, if =supported by firmware. 3

Y Max

[ 0K || Apply | Cancel |

If the object which is being printed is not in the center of the hot bed, you can adjust the following
two values to compensate for the distance deviation of X /'Y direction:

Bed Left

Bed Right

12
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Printer Settings re

Frinter: I3 pra C - &

Connection | Printer | Extruder | Printer Shape |Script5 I Adva.m:ed|

Home & Min | Home 1: Min w | Home & Min -

i Min 1] E Max 200 Bed Left: 1]
T Min 1] T Max 200 Bed Front: 1]
Frint Area Width: 00

Frint Area Depth: 200 mm

P Haichi: -

The min and max waluez define the possible range of extruder coordinates.
These coordinates can be negatiwve and outside the print bed. EBed
left/front define the coordinates where the printbed itself starts. By
changzing the mingmax walnes you can even move the origin in the center of
the print bed, i1f supported by firmware.

i Max

m

0K ] [ Apply ] [ Cancal

After setting, click Apply>0K

The interface after setting is as following:

13
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| Repetier-Host V1.6.0

File View Config Printer Tools Help

O B.-».0 ¢ ®© @ g @ ®

Disconnect  Load  StartPrint il Print Toggle Log Show Filament  Show Travel Printer Settings Easy Mode Emergency Stop
3D View |Temperature Curve| Object Flacement | Slicer | Print Preview | Marmal Control |SD Card

_ ;
GCode: [ Gend ]
._ _-_ 0. n[ 0. []mExtruderl -~

0@@0996@0
A (FEEEEIIT§IIIIIIIIIIIID 100
§ (EESESEIITITITIIT NI 100
b e R
A s e
v
| 2

Debug Options

[. Echa

m

l

SN AR®O O 4Q

”o Errors

| @

][. Dry Run

][O Info

Show in Log: @Commands

@K Qéuto Seroll

@Infos @Warnings (QFrrors ffii Clear Log

(| Copy

Extruder 1: 22.1°C/Off Extruder 2: 22.1°C/Off Bed: 22.0°C/Off

4. Printer Function Test

When we are testing, we can test through LCD control panel or we can also do the test on Repetier

Host. The methods are as followings.

4.1 Use Repetier Host to Test

4.1.1 Motor Direction Test

Before the test, manually set the motors of X /Y / Z axis at the intermediate position of each axis to

avoid accidental collision occurring during the test. There is emergency stop button at the top right
®

corner EMEr9ENSY SR op vioy can cut off the power. Always be prepared for emergency stop.

Open Repetier host and connect the printer. Click Home button ‘a then all three axes will move
14
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towards the endstop. After they hit the endstop they will move back for a short distance and then

&

stop the movement. The origin location should be in the right front corner of the printer platform. If

the moving direction is reversed, you can change the motor direction in firmware. (please refer to

FAQ).

| »

G—Code: Send

C oool o ool o oollEvuie 1

m

@t
006006

(RSN 100 3
L (R 2 &
&  CSSEITTITTIIIIIIIIIDY (00 5
[2Z2] =
v = I | EED

Ext sder 2 | TEED 200 =
H

Debug Options

[. Echo ][ﬂ R ][G I ][. Iry Run ]

=
Lol
1

4.1.2 Heating Test

Fd

Click the heating button of the hot bed ae and the extruder
you will see the temperature rising up.

. The slash will disappear and

15
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G-Code:

Eed Temp rature

Debug Options
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Meanwhile you can see the temperature changing at the bottom of Repetier.

If the hot bed or extruder can not be heated, please refer to FAQ-
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E — r——
[}V Repetier-Host V1.6. 5#

File View Config Printer Tools Help

O B.-».0 ¢ ®© @ g @ ®

Disconnect  Load  StartPrint il Print Toggle Log Show Filament  Show Travel Printer Settings Easy Mode Emergency Stop
3D View |Temperature Curve| Object Flacement | Slicer | Print Preview | Marmal Control |SD Card

_ ;
: Send
0. nmExtruderl vl

f
! ! |

0@@099@@0*
A (ST 00 | |
Iy EEEIIIIIIIIIIIIIID =
#F  CCRIMMUIIIIITIITITIIIITID 00
B s e B
¥ I

2 Ext ider 2 T ey con I
&

Debug Options

@ Ehe |O Info  |[O Errorz @ Dy Bn | [@

C|
+
B2
Q
Q
=
=
=
Y
(1]

Show in Leg: @Conmands  @Infoz  @Yarnings OFrrors  @ACE  Qdhute Serell  fClear Log  (F|Copy
0 (LN WIP RO~1.GCO -

EELN End file list q
i

CELN echo:lctive Extruydexc

Connected: I3 pro C Extruder 1: 22.1/200°C Extruder 2: 21.6/200°C Bed: 22.3/65°C I Idle |s

4.1.3 Extruder Test

Please note: The extruder will not begin working until the temperature reaches above 170 C.

Heat the extruder to 200 °C, and then insert the filament into hotend via push-in fitting. When you
are pushing the filament, press the handle with one hand and push the filament with the other hand.
Please note that the filament must be in the slot of the idler wheel, otherwise feeding will not be

fluent.

17
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After pushing the filament into the bottom of hotend, use the feeding button on Repetier (as shown

in following picture) to do manual feeding. If the nozzle can extrude filament fluently, the extruder

is working well. If not, please refer to FAQ.

Note: If the moving direction of the motor is reversed, which means you found the filament going
backwards when you click to feed downwards, change the motor direction of the extruder in the

firmware to solve the problem. This method is the same with that for X/Y/Z axis motor.

19
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G-Code: Send

m

— =
% =
@ Bed Tempi afufe D :2c
',1’ Ext ider 1 D zocc QEDE

¥ e [ 20

Debugz Options
I. Echa I[ﬂ Infa ”ﬂ Errors ][. DIry Eun ] @:

4.2 Use LCD Control Panel to Test

4.2.1 Motor Direction Test

Functions of the knob on LCD:
1. Press the knob: OK or enter the sub-menu
2. Turn the knob: to scroll through the options, or change parameters

Note: Turn the knob during printing, you can change the Feed rate in real time.

20
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After learning about the functions of the knob on the LCD, press the knob to enter sub-menu and

choose Prepare:

Choose Move axis:

Freheat HES
Lo L oo

Switch Frower off
“Move axis

Choose Move 1mm:

(Note: the extruder can only support two options: Move 1mm and Move 0.1mm. The 10mm

option is disabled.)
21
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Choose the axis that you want to move by using Move X/Y/Z options. Turning the knob can make

each axis move left and right or back and forth.

After testing each axis, you can choose Prepare>Auto home in the menu to make it back to home

position.

Main
Hut.o home

|I—"l' |'|| HET=
Mowe axis

22
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If you want to manually move the motor, you can unlock the motor. Unlocking method:

IIIIlI]III

Prepare>Disable steppers:

Finto
e
Lo
Mo S0

|I—'+ |'|| =
Mowe s 1_
*Dizable =t
Frnhﬁat FLH

4.2.2 Heating Test
In the Control menu, you can select temperature setting of hotbed and extruder.

Choose control:
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Choose temperature:

Flain
Temraeraturs
Plod. 1o
Filamant

Select the temperature you want to set:

After setting, you can choose Prepare> Preheat PLA to preheat hot bed and extruder.
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So far, functional tests of the printer are done.

5. Hotbed Leveling

Before printing, we need to do hotbed leveling. Only after this step can quality of printed parts get

improved. Otherwise the un-leveling gap between the hotbed and extrusion head will affect the

filament adhering to the hotbed thus cause poor print quality or even not printing.

5.1 Homing

Home the printer.
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5.2 Coarse Tuning of distance between the nozzle and the hotbed

For dual-extruder printer, you can do leveling by taking the distance between hotend 1 and hotbed
as a reference, and then do leveling for two extruders in subsequent steps.

*If the nozzle is far from the surface of hotbed, loosen the M3x50mm screw to extend the bottom
part.

Then the printer will home at a relatively lower place, the distance between the nozzle and the
hotbed will be decreased.

*If the nozzle is too close to the surface of hotbed, tighten the M3x50mm screw to shorten the
bottom part.

Then the printer will home at a relatively higher place, the distance between the nozzle and the
hotbed will be increased.

You may need to calibrate for many times at this step.

The recommended distance between the nozzle and the hotbed is 0.5-1mm.
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5.3 Fine Tuning

After the initial adjustment, home the printer. Disable the stepper motors( @ ), manually move the

extruder to the four corners of the hot bed and fine-tuning the wing nut at each corner to level the
distances between the extrusion head and four corners. During adjustment, you can put a piece of
A4 paper(half fold it) between the nozzle and hotbed. If you can feel a bit friction when you pull the

paper back and forth, the distance is proper.
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6. Dual-extruder leveling

I3 pro C uses MK8 dual-extruder, so you only need to adjust the two screws when leveling the
extruder which are marked in following picture. You can take hotend O as a reference when you are

doing the adjustment. Loosen the nut clockwise to increase or decrease the height of hotend 1.

7. Slice Settings

With one more step, we can start printing. Set the slice parameters such as print material diameter,

the speed, the layer height, etc. to achieve better print quality. Open slic3r, which is a slice software

28



i

T ShenZhen GETECH CO.,LTD

GEEETECH www.geeetech.com

coming with Repetier host. As shown below:

w @ 9 ®

Printer Settings Easy Mode Emergency Stop

||:iject Placementl Slicer |Print Prewiew | Marmal Control | D Cardl

P Slice with Slic3r

Kill Slicing

DR [51i.:3r

v] [ £ Manager

L3 Configuration

Print Setting: [13|:

Frinter Settings: [ISC

Hlament settings:

Extruder 1: [ISC

Extruder Z: [ISC

[[] Owerride Slic3r Settings
Copy Print Settings to Owerride

Enable Support
Enable Cooling

Layer Height: 0.z mm

Infill Density

You will be presented with the following interface:

29
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(g sicar » . r - 2 a o e

File Window Help

Print Settings | Filament Settings | Printer Seﬂings|

IBC "“H@' Layer height

@l Layers and perimeters Layer height: 0.2 M

7 R —

B i First layer height: 0.32 mm or %

& Skirt and brim
2l Support material

(£) Speed Vertical shells |
" Multiple Extruders Peri =1 (i )

: erimeters: minimum
& Advanced Ed

= Output options Spiral vase:

| Motes

Harizontal shells

Solid layers: = Bottom: 3

Quality (slower slicing)

Extra perimeters if needed:

Avoid crossing perimeters:
Detect thin walls:
Detect bridging perimeters:

Advanced

Seam position: Aligned

DI EEOE g 0 w

External perimeters first:

!Version 1.2.9 - Remember to check for updates at http://slic3r.org/

7.1 Printing Setting

Set layer height and the first layer height in the Print setting tab. Generally speaking, layer height
can be set as 0.1-0.3mm. Considering of accuracy and speed, 0.2mm is the most appropriate layer

height. The layer height is set as 0.35mm by default.
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5 sicar e L A Al e e ae  E
File Window Help
Print Settings | Filament Settings | Printer Seﬂings|

13C =[] Layer height

i
i)
Ih

Detect bridging perimeters:

Advanced

Seam position: Aligned

[ JLayers and perimeters Layer height: 0.2 M
‘ ;r:l” 4 b First layer height: 0.35 mm or %
[ Irt an rim
2l Support material
(£} Speed Vertical shells
"I Multiple Extruders ) — ..
Jb Advanced Perimeters: 3 = (minimurn)
= Output options Spiral vase: ]
.| Notes
Horizontal shells I
Solid layers: Top: 3 = Bottom: 3 =
Quality (slower slicing)
Extra perimeters if needed:
Avoid crossing perimeters: ]
Detect thin walls: I
[

External perimeters first:

Version 1.2.9 - Remember to check for updates at http://slic3r.org/

7.2 Filament Setting

Set filament diameter and print temperature in the Filament setting tab. Filament we use here is
1.75mm PLA. Usually the temperature of the extrusion head is 195-210°C, and the temperature of
hotbed is 60-70°C. Here we separately set them as 200°C and 65C.
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File Window Help
Print Settings | Filament Settings |Printer Seﬂings|
13C - Filament
@ Filament Colar
~ Coolin
= g Diameter: 1.75 mm
Extrusion multiplier: 1.1
Temperature ("C)
Extruder: First layer: 200 = Other layers: 200 =
Bed: First layer: 65 = Other layers: 65 =
q T 3
Version 1.2.9 - Remember to check for updates at http://slic3r.org/

7.3 Printer Setting

Set printer’s hardware parameters in the Printer setting> General tab.
Shape of hotbed: Rectangular

Size: 200*200

Number of extruders: 2

Offset on X direction: Extruder 1: -16mm, Extruder 2: 16mm
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rg slicsr " 8

.‘-ID.EE. 23

»

o= vl Lol Al
File Window Help
| Print Settings | Filament Se'l'lings| Printer Settings
II?’C "]E@ Size and coordinates
(=) General
.7 Custom G-code Bed shape: fiset...
T Extruder 1
 Extruder 2 o o
Z offset:
.
Bed Shape M
Shape
Rectangular -
Settings
= L
Size: w2 y: 2
Origin: w0 y: 0

m

Firmware

G-code flavor:

Advanced

llze wolumetric F:

Use relative E distances:

Use firmware retraction:

’ RepRap (Marlin/Sprinter/Repetier] l

o |

Version 1.2.9 - Remember to check for updates at http://slic3r.org/
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% Slic3r IR T T e

File Window Help
| Print Settings | Filament Seﬂings| Printer Settings |
’13’C ']E@ Size and coordinates =
=] General
.2 Custom G-code Bed shape: iSet...
\I? Extruder 1
¥ Extruder 2 0 m
Z offset:
Capabilities
, =]
Extruders: 2 =

CrctoPrint upload

Host or IP: Test

API Key:

Firmware

G-code flavor: RepRap (Marlin/Sprinter/Repetier] -

Advanced T

Use relative E distances:

]
Use firmware retraction: ]
-

lse volumetric F:

Version 1.2.9 - Remember to check for updates at http://slic3r.org/

Meanwhile set the extrusion head diameter as 0.4mm (input the actual diameter of your own

printer):
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—
§ Slic3r

File Window Help

| Print Settings | Filament Setlings| Printer Settings
IBC 'IE@ Size

(=) General Nozzle diameter: 0.4 rmm
-2 Custom G-code

g o>rucer 1

\? Extruder 2 Position (for multi-extruder printers)
Extruder offset: x 16 y:{]— mm
Retraction
Length: 27 mm (zero to disable)
Lift Z: o mm
Speed: 40 % mmjs
Extra length on restart: 0 mm
Minimum travel after retraction: 2 mm
Retract an layer change:
Wipe while retracting: =

Retraction when tool is disabled (advanced settings for multi-extruder setups)

Length: 10 mm (zero to disable)

Extra length on restart: 0 mm

Version 1.2.9 - Remember to check for updates at http://slic3r.org/
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File Window Help

| Print Settings | Filament Seﬂings| Printer Settings |

IBC ']E@ Size
(=) General Nozzle diameter: 0.4 mm
7 Custom G-code
" Extruder 1
Nl Extruder 2 Position (for multi-extruder printers)
Extruder offset: -6 wo mm |
Retraction
Length: 2 mm (zero to disable)
Lift Z: 0 mm
Speed: 40 = mm/s
Extra length on restart: 0 mm
Minimum travel after retraction: 2 mm
Retract on layer change:
Wipe while retracting: 0

Retraction when tool is disabled (advanced settings for multi-extruder setups)
Length: 10 mm (zero to disable)

Extra length on restart: o mm

Version 1.2.9 - Remember to check for updates at http://slic3r.org/

7.4 Other Settings

In addition to the above parameter settings, parameters like the speed of the printer are also very
important to print quality. It requires user’s long-term using experience and exploration. Here we’d
like to give you a setting for reference, click to download the config.ini. You can import it into
slic3r to view it through the following steps.

Open slic3r>File>Load Config:
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G Slicar oo )
Window Help

Load Config... Ctrl+L

Export Config... Ctrl+E

Load Config Bundle...

Export Config Bundle... 0.2 mm

Quick Slice... Ctrl+U 033 mm or %

Quick Slice and Save As... Cirl+AlE+U

Repeat Last Quick Slice Ctrl+Shift+U

Slice to SVG... Ctrl+G = (minimum)

Repair 5TL file...

Preferences... Ctrl+,

Quit

SONOTAYErs: : Bottom: 3 =

Quality (slower slicing)

Extra perimeters if needed:
Avoid crossing perimeters:
Detect thin walls:

Detect bridging perimeters:

Advanced

Seam position:

External perimeters first:

Aligned -

DI EEOE _g‘ O w

Find “I3C PLA config.ini” file in the dialog box and open it.
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Gsicc e EIEIE)

File Window Help

Print Settings | Filament Settings | Printer Settings

| IBC ']E@ Layer height
/@l Layers and perimeters | Layer height: 0.2 mm
s '
I 77, nfill & Select configuration to load: - - e Y u
Skirt and br =
|| | il Support ma @le-ﬁ » v|$,||£§;‘f§f pl
(=) Speed -
' Multiple Ext{ |8 FrEAE - O @
7 Advanced . - - -
=% Output opti o] m BF
.| Notes BT E prile
M =5
| SRS EHEMEFISTL
= [=]
[=]
=13 = 13C ABS config.ini
Subversion § EERE
342 KB
B s |
= EE . IBC F"LAconfg ini =
@ == - a.d 342 KB il
STAE(N): 13C PLA config.ini - [ files ~ini |
170 |v Bk

Version 1.2.9 - Remember to check for updates at http://slic3r.org/

Then you can successfully import the config.ini file. Click the Save button to rename and save it.

38




ShenZhen GETECH CO.,LTD

www.geeetech.com

% Slicar .o - aalbne Lol aule Sl =Sl Xy
File Window Help
Print Settings | Filament Settings | Printer Seﬂings|
II3C PLA config.ini - ]B Layer height
il Layers and perimeters | Layer height: 0.2 mm
77 1nfill A
% .I Save preset ﬂ 0.35 mm or %
& Skirt an
Ll Suppo Save print settings as:
(&) Speed 13C PLA config -
W Multipl — ..
y I OK I l Cancel l 3 (minimum)
jb Advanci z
g Output ]
| Notes
Horizontal shells
Solid layers: Top: 3 = Bottom: 3 =
Quality (slower slicing)
Extra perimeters if needed:
Avoid crossing perimeters: ]|
Detect thin walls:
Detect bridging perimeters:
Advanced
Seam position: Aligned ~
External perimeters first: 0
Version 1.2.9 - Remember to check for updates at http://slic3r.org/

8. Begin Printing

So far, all the preparatory work is completed. The next step is to import the model file for
slicing and printing. For 3D printer, the file format of the model is generally .stl file. We can
download for free and print those models which are shared online , and you can also design your

own creative objects for printing.

8.1 print with one extruder

If you are new to 3D printing, you can try to print with only one extruder first. After you got
familiar with the whole process you can try to use dual-extruder. Here we print a simple plate. You

can download the model file here: plate.stl.
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GEEETECH

8.1.1 Load Print Model

B

Load

In the main interface of Repetier host, click the Load button . Choose the file you

download and open it.
M;Wtier—Ho_ 6.0 -

== =

File  View Printer Tools Help

B¢ @® @

Load |Toggle Log Show Filament Show Travel

Canfig

[n]
=]
=
=
1l
a9

Printer Settings Easy Mode Emergency Stop

3D View |Temperature Curvel

|Dbject Placement | Slicer |Print Prewiew I Marmal Contrel I a1 Card|

[ Import G-Code
i ﬁsz:yqnsﬁi> ‘Wﬂ|ﬁ%?55 ] Kill Slicing
|in o~ EETE =- 0O @
% . 7] Cottences
. T e T~ -
Q = A8 hogan
sx | Be= :
Q S BN | L BE -]
- g 1 ﬁ S
. ]
E a . F=frostock
Subversion Ry
B mm =
@ ==l EHLEHAEISTL
J, [ L = _
| g &l RETE ——— platest
& BF m' Repetier-Host
o 55.3 KB e
SEEEINE plate.sd ~ [5Code/an-Fies (geoderg ~| "
$T7F(0) B
[0 1 | |

m

Shov in Loz QEemmds @TFr  @Fens  Ofres  OFF OFGSeadl  Bihew e ey

Disconnected: 13X

Idle |
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G Repetier-Host V160 -plate

(=]l

<51lic3r>
<5lic3r>

Filament reguired:

File View Config Printer Tools Help
O Q. ». .0 o ©@ @® % O ®
Disconnect  Load  StartPrint il Print Toggle Log Show Filament Show Travel Printer Settings Easy Mode Emergency Stop
3D View |Temperaturs Curve Object Flacement |Slicer | Erint Fraview | Memsal Control | 5D Card|
N (11} H
C ROGEEO LA Pak
s
I @ plete L
|
(|
4
Show in Log: @Commands  @Infos  @Warnings QErrors  @ACE Qhute Serell ffi Clear Loz (FCopy

«51liec3r> =>» Preparing infill

«5lic3r> =» Infilling layers

«<5lic3r> =» Generating skirt

«51lic3r> =» Exporting G-code to composition.gcode

Done. Process took O minutes and 0.694 seconds

1551.8mm (3.7cm3)

Connected: 13X

8.1.2 Model Slicing

Extruder 1: 24.8°C/Off Extruder 2: 24.9°C/Off Bed: 24.8°C/Off

Idle |

After the file is loaded, you can use the following buttons to enlarge, shrink or rotate it.

choose the extruder.
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w @ ©

Printer Settings Easy Mode Emergency Stop

Object Flacement |Slicer | Frint Frewiew | Marmal Control | 1] Card|

B O A Olh Pla A

Scale Object Ea
o ‘ T—plScale to Masimuam ‘

L | n &

7. |1 | ‘ ‘pReset ‘

After the size setting, choose the slicing parameters which were imported previously in the drop-

down menu, and click slice with slic3r.

|l]'|:j ect Placement | Slicer |Print Preview | Manual Contrel ] 91} Cu'd|

D Slice with Slic3r Kill Slicing

Sticer L (Slicar v) [ ofMenager |
|_#Configuration | Il

Print Setting: | [I3C PLA config v|

Printer Settings: [13c PLA config -]

Filament settings:

Extruder 1. [ISC FLA config ']

Extruder 2: I3C PLA config -|

| Override Slic3r Settings

Copy Frint Settings to Override

| | Enable Support

| _E:Iili."_".' Cooling

-,
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In this way, .gcode file which can be recognized by the printer is generated.

[V Repetier-Host V1.6.0 - plate lglég

File View Config Printer Tools Help

O B.»P.B &4 ® @ w @ @

Disconnect  Load  Start Print  Kill Print Toggle Log Show Filament Show Travel

Printer Settings Easy Mode Emergency Stop

3D View |Temperature Curve| |Dbject Flacement I Slicer| Frint Freview |Manual Control I a1 Card|

> Print | (& Edit G-Code J
@ Save to File | [®  savefor SD Print |

Printing Statistics
Estimated Printing Time: 17m:43s

Layer Count: 14 i
Total Lines: 7798
Filament needed: 1552 mm

Visualization

Show Travel Moves
@ Show complete Code
© Show Single Layer

}@m@oé@en

© Show Layer Range
First Layer |
Last Laver

Show in Log:  @Cenmandz  @Infes  @Warnings QFrrors  @MCE Qdhuto Seroll  fClear Log  (5Copy

|
«<5lic3r> =»> Preparing infill -
<5lic3r> => Infilling layers
«<5lic3r> => Generating skirt
<5lic3r> => Exporting G-code to compesiticon.gcode
<5lic3r> Done. Process took 0 minutes and 0.69%4 seconds
<5lic3r> Filament reguired: 1551.383mm (3.7cm3) D
i
Connected: 13X Extruder 1: 24.8°C/Off Extruder 2: 24.8°C/Off Bed: 24.9°C/Off Idle | | .
—

>

Last step, click Start Print  pytton to print.
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3 — D
) Repetier-Host V1.6.0 - plate

(= [E S|

File View Confi i Tools Help
O Bfr»|nm ¢
Disconnect  Load Start Print

@® @

Kill Print Toggle Log Show Filament Show Travel

g @

Printer Settings Easy Mode Emergency Stop

3D View |Temperature Curve

|Dbject Flacement I Slicer| Print Freview |Manual Control I a1 Card|

> Print E Edit G-Code |
= Save to File | [®  savefor SD Print |
Printing Statistics
Estimated Printing Time: 17m:43s
Layer Count: 14
Total Lines: 7798
Filament needed: 1552 mm
Visualization

[C] Show Travel Moves
@ Show complete Code
© Show Single Layer

© Show Layer Range

First Layer

Last Layer

@Conmands
«<5lic3r> =»> Preparing infill -
<5lic3r> => Infilling layers
«<5lic3r> =»> Generating skirt
<5lic3r> => Exporting G-cede te compesition.gcode
<5lic3r> Done. Process took 0 minutes and 0.69%4 seconds
<5lic3r> Filament reguired: 1551.3mm (3.7cm3)

Show in Log: @Infos  @Warnings  Qrrors @K Qhuto Seroll  ffClear Log  (F)Copy

4

Connected: 13X Extruder 1: 24.9°C/Off Extruder 2: 24.8°C/Off Bed: 24.8°C/Off Idle | | .

8.2 Print with Dual-extruder

Actually dual-extruder print is to load two separate objects, and then separately print them with the

assigned extruder. Thus you can print objects with two colors. Click here to download stl files

which are used for dual-extruder printing: two_colour_cube.stl.

After downloading, load the model, which is shown as below:
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)/ Repetier-Host V1.6.0 - two_color_cube_2.stl [ElﬂE

File View Config Printer Tools Help

O B.-».0 ¢ ®© @ g @ ®

Disconnect  Load  StartPrint il Print Toggle Log Show Filament  Show Travel Printer Settings Easy Mode Emergency Stop

3D View |Temperature Curve| Object Flacement |Slicer I Print Preview I Manmal Control I a1 Card|
N T L] '

O Azt & A 4
Object Group 6

@ two_color_cube_2

NQADRO L ¢ $Q

Show in Log: @Commands

@Infoz  @Yarnings OFrrors  @ACE  Qhuto Serell  fClear Log  (FCopy

[l echo:Active Extruder: 0

Connected: 13 pro C Extruder 1: 22.7°C/Off Extruder 2: 22.7°C/Off Bed: 23.0°C/Off Idle | d.:: y

The two models loaded are separate. First we adjust their locations to combine them together. Click

Object Group 1, choose object 1, and then click centering button c}
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ERepetier—Host V1.6.0 - two_color_cube_2.stl [ElﬂE

File View Config Printer Tools Help

O &B.-».0B ¢ ®© @ g @

Disconnect  Load  StartPrint il Print Toggle Log Show Filament  Show Travel Printer Settings Easy Mode Emergency Stop i
3D View |Temperature Curve| Object Flacement |Slicer I Print Preview I Manmal Control I a1 Card|
1 s=a i
OREQD|A Al
Object Group 2

@ two_color_cube 2

@ two_color_cube_1
Th T ami :

ani

ht.

NQADRO L $Q

Show in Leg:  @Conmands  @Infos  @Yarnings OFrrors  @ACE  Qdhute Serell  fClear Log  (FCopy
WIF_RO~1.GCO -
End file list
echo:Retive Extruder: 0 -

Connected: I3 pro C Extruder 1: 22.7°C/Off Extruder 2: 22.7°C/Off Bed: 23.1°C/Off Idle | i ..

The object is now in the center of the hotbed. Put object 2 in the center of hotbed in the same way.

After the setting, what you will see is shown as below:
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E Repetier-Host V1.6.

File View Config Printer Tools Help

OR. & @®©® @ o © @

Connect  Load  Toggle Log Show Filament Show Travel Printer Settings Easy Mode Emergency Stop

3D View |Temperature Curve| Object Flacement |Slicer I Print Preview I Manmal Control I a1 Card|
T L] '
]
OQFEEC LA Ak
Object Group 2
@ two_color_cube_ 2 3 il

Object Group 1

$
%
Q
Q
&7
&
=
Y

@Conmandzs  @Infoz @Yarnings OFrrors  @ACE  Qhuto Serell  fClear Log  (F|Copy

WIF_RO~1.GCO s
End file list
echo:Active Extruder: 0 -

Extruder 1: 22.6°C/Off Extruder 2: 22.8°C/Off Bed: 23.0°C/Off Idle &

Show in Log:

Then assign extruder for each object:
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@ © ®

Printer Settings Easy Mode Emergency Stop

Object Flacement |Slir_'er | Frint Frewiew | Marmal Control | 51 Card|

O SO A o as |

repalr serwvice 1s:

Then click Slice with Slic3r:
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File View Config Printer Tools Help

O R ¢ @® @

Connect  Load  Toggle Log Show Filament Show Travel

o

e U

i [F=REER
Do ios Howe 1 I =ie
—— _ —

Printer Settings Easy Mode Emergency Stop

3D View |Temperature Curve|

|Dbject Placement| Slicer |Print Preview I Manmal Control I a1 Card|

D> Slice with Slic3r

Kill Slicing

Slicer: [Sliedr

v] mManager

4 Configuration

Print Setting: [ISC PLA config

-

Printer Settings: [ISC PLA config

v

Filament settings:

Extruder 1: [ISC FLA config

-

Extruder 2: [ISC FLA config

=

Override Slic3r Settings

NRNORMO D FQ

[ Copy Print Settings to Dverride

I:‘ Enable Support
[¥] Enable Cooling

Infill Density

0%

Infill Fattern: |hmycomb

- |

Solid Infill Patter|rectjlinear

- |

Shcdr is separate, external program, which can be started separately. For further
informations, please visit the following webpage: hittp:/wwow.shcdr.org

L3

m

Show in Leg: @Conmands  @Infoz  @Yarnings OFrrors  @ACE  Qdhute Serell  fClear Log  (F|Copy
«<5lic3r> => Exporting G-code to compeositicn.gcode -
<5lic3r> Done. Process tock ( minutes and 0.604 seconds
<5lic3r> Filament reguired: 129%3.1mm (3.1lcm3) -
Disconnected: I3 pro C Extruder: 121.9°C/Off Bed: 25.4°C/Off Idle |
If there is a warning, you can neglect it and choose no.
wnvs S T - e

éi! At least one object is outside the printable area. Abort slicing?

&(N)
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[} Repetier-Host V1.6.0 - two_color_cube 1 + 1

File View Config Printer Tools Help

O3B ¢ @® @ w @ W

Connect Load Toggle Log Show Filament Show Travel Printer Settings Easy Mode Emergency Stop

3D View |Temperet\n'e Curve| |0bject Flacement l Slicerl Print Preview lMamml Control ISD Cardl

clV > Piint B EdtGCose |
= Save to File | [®  Save for SD Print ]

Printing Statistics
Estimated Printing Time: 23m:29s

Layer Count: 10

Total Lines: 4699

Filament needed: 1212 mm
Visualization

Show Travel Moves
©® Show complete Code
© Show Single Layer

© Show Layer Range
First Layer ’0—[
Last Layer

NOABRO LD

Show in Log: QCommands ~ QInfos @Warnings OFrrors QACK  Qhuto Seroll  fjClear Log  (Z)Copy

BTSSR LRl <Slic3r> Done. Process took O minutes and 0.545 seconds -
SRRl <S1ic3r> Filament required: 1212.1mm (2.9cm3)

idle o i ::

Disconnected: I3 pro C

>

Click Start Print to pegin printing. The finished object is shown as bellow:

8.3 Stand-alone print with SD Card

If you want to print Stand-alone , you can save the .gcode file in SD card for printing.
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Note: The printer only recognizes .gcode file in the SD card, and the file can not be placed in any
folder!

Steps are as follows:

8.3.1 Save

Click Save for SD Print, and select the save button in the dialog box.

B Repetier-Host V1.6.0 - BEER — O x
File View (Config Printer Tools Help

OR. & ® @ o © W

Connect Load  Toggle Log Show Filament Show Travel Printer Settings Easy Mode Emergency Stop
3D ¥iew Temperature Cury e el Print Preview Mammal Control S0 Card
Save G-Code for Direct Print - ~
c IE Edit G-Code |
] Include “Start” and “End” Code |:| | Save for SD Print I
Include Job Finished Commands
ey D Save in Binary Format (for Repetier—TFirmy
el
This save function is meant to generate G—oode files
that can be run from a sd card For that reason it
can add the start and end code alonmgz with the regular 15m-3s
finish commands like they are executed during a m:
direct print from the host. All comments and host 14
Q commands zet removed! If wou only wa.nt to zare the
G—code in oy editor, use the zave icon there. 13'895
@ 1779 mm
W dVel IVMIDVES
@ ® Show complete Code
/ O Show Single Layer
/ O Show Layer Range
First Layer
Last Layer
W

Disconnected: default - Idle

8.3.2 Generate file

Choose a save path to save the generated .gcode file which can be used for SD card printing.
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H o o - __
Rl |
7 File View Config Printer Tools Help 3
Q.. ¢ @© @ s ©
Co I
Connect  Load [ -~ ol - Pt Coptin—mFosy Mode Emergency Stop
3 View Tamper II! Save g- code fDr dlrect print X ol |50 Gl
« < 4l R s =F v EESE P Edit G-Code
i S v FETieeE s ~ @ avefor SD Print
Ll
v HEEE
¥ = ! 2 '
Q =T forum PADSS00  RKMB_GT B SHEHE
2 issues 2560_G25 STL
Q S
n
@ #@ OneDrive
@ v O R
B wn
IZIHE(N): | SD ~
// FEEA(T): | G-Code v

Disconnected: default - Idle

8.3.3 Print
Insert the SD card into the SD card slot at the back of the LCD control panel, and choose the
corresponding .gcode to print.

Press the knob on LCD, rotate the knob to enter the main menu and choose Print from SD option.

PR
_.|_||' '|' i A |]_

*Print from 5SD
Change S0 card

Choose corresponding .gcode file to begin printing.
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LLILLEER

Mairn
sFlateldZ. doode

FLATE. GCO
zimFle_uwaz=ili9,. ac

Heating

When heating is completed, it begins printing automatically.
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9 FAQ

If you encounter any problems during use, you can come to our forum:

http://www.geeetech.com/forum/, and there are detailed solutions in the forum. Common problems

are as follows:

9.1 How to upload firmware?

The motherboard of the printer is already burned with firmware when it leaves the factory. If you
have firmware problem when you are using the product and need to upload firmware, you need to
use the Arduino IDE to burn. Arduinol.0.1 is recommended, and the download address is:

https://www.arduino.cc/en/Main/OldSoftwareReleases#1.0.x

-
sketch_decDla | Arduine 1.0.1 E‘M

File Edit Sketch Tools Help

sketch_decO1a

Arduing Me O ar bega ADK an
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The way of uploading firmware, please refer to:

http://www.geeetech.com/forum/viewtopic.php?f=13&t=17181

Firmware download address, please refer to:

http://www.geeetech.com/forum/viewtopic.php?f=10&t=17046

Common parameters settings of firmware, please refer to:

http://www.geeetech.com/forum/viewtopic.php?f=13&t=17194

9.2 How to change the motor direction in firmware?

In the configuration.h tab of firmware, find the following codes. Change the true of corresponding
axis into false or false into true, and save the firmware and burn into the printer. ( Because you don’t
know the firmware which has been burned by mother board is true or false, it may be necessary to
burn both of the two parameters.)

#define INVERT _X_DIR true

#define INVERT_Y_DIR false

#define INVERT_Z DIR true

#define INVERT_EO_DIR false
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i ™
Marlin | Arduino 1.0.1 88 “ ™~ [ =NE= ﬂ
File Edit Sketch Tools Help

#define
#define
#define

IISABLE ¥ false
IISABLE ¥ false
IISAELE Z false

#define
#define

INVEET X DIE true

Canfiguration.h
ff Dizables axisz when it’ = not being uzed.

DISABLE E fal=ze /) For all extruders

DIISAELE _IWACTIVE _EXTRUDER true //dizable only inactive extrud

_I_IIE true
#define

£ for Mendel =et to false,

for Orca

INVERT_Z_DIE false
INVEET_EO_DIE true
INVEET E1_DIE false
INVERT_EZ_DIR false

#define
#define
#define

F{ ERDSTOF SETTINGS:

4

{11

£/ Bete divertian nf end=tans when homine-

Arduino Mega 2560 or Mega ADK on CI

set

7. Lot Mendel =ef to true, for Oreca set
£ for Mendel =set to false, for Orea =
£f for direct driwve extruder +9 set to t
Ff for dirvect drive extruder »3 zet to
S for direct drive extruder w8 set to

1=Ma¥ -1=MTH

9.3 User manual of Repetier Host

For detailed user manual of Repetier Host, please refer to Wiki:

http://www.geeetech.com/wiki/index.php/Repetier-Host

9.4 Possible causes for motor’s non-action

http://www.qgeeetech.com/forum/viewtopic.php?f=13&t=17038

9.5 Extruder does not work normally

http://www.geeetech.com/forum/viewtopic.php?f=13&t=17097
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9.6 The hotbed or extruder can not be heated

http://www.geeetech.com/forum/viewtopic.php?f=13&t=17039

9.7 LCD error: MAX/MIN TEMP error

http://www.geeetech.com/forum/viewtopic.php?f=13&t=17030

9.8 No information or displaying black square on LCD

http://www.qgeeetech.com/forum/viewtopic.php?f=13&t=17040

9.9 Time.h/endstop hit or other abnormalities

http://www.geeetech.com/forum/viewtopic.php?f=13&t=17037
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