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Precautions
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1. Intended Use
The intended use of the PCB Prototyping Machine is to process PCB by milling,
drilling and routing. Any other uses are strongly prohibited.

2. While Processing
Keep away from the machine especially the spindle head while
processing. Spindle head is constantly moving. Be sure to keep away and not
to get your caught in the machine. Make sure to wear eye protective
gear/goggle while processing.

3. Power Voltage
The allowable voltage for Auto Lab 90V-240V.If the voltage of your region is
out of range, be sure to use voltage regulator.

4. Working Area
The working area of Auto Lab is 229mm x 300mm. Be sure to process within
the working area of Auto Lab.

5. Dry Run and Milling Speed
Below is the optimal speed for Auto Lab.

Dry Run . 20~30mm/sec
Milling Speed .. 12~18mm/sec
Routing Speed .. 1~2mm/sec

If the processing speed is too fast during processing or manual operation,
step-out could occur to the machine.

6. Milling/Drill/Routing Tool Settings
The machine will process with the settings in CAM Pref. >>Milling, Drill,
Routing. If the parameter in the setting is missing or unintended value, there
is a possibility of tools breaking or processing error occurring. Be sure to check
the parameter in the settings.

7. Vacuum Cleaner
While processing, if the dust from the PCB piles up, not only the processing
quality is affected by it, there also is a chance of spindle motor malfunction. Be
sure to use Vacuum Cleaner while processing.
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10.

11.

12.

CAD with Dongle Key
Make sure to remove Dongle key when you are using the prototyping machine.
Connection error may occur and prototyping machine may be unable to use.

Tools and RPM
For processing, set the RPM to 30-40. The unit in the software is x1000RPM. To
drill 0.3~0.4mm size holes, set the Lower2 3~4mm/sec.

IMPORTANT
To drill 0.3~0.4mm size holes, go to CAM Pref. >> Board Maker and set the

Lower2 3-4mm/sec. After setting the Lower2 speed slower, make sure to set
Drill Wait and Before Cutting longer than the default setting. If not, there is
a possibility of spindle head moving too early before the drilling is completely
penetrated.

Transportation

Since Auto Lab is a precision machine, use the container box which was used
for shipping. For long distant transportation using carrier, make sure to select
carrier with great handle care with the transportation.

Do not apply any force to the shaft, lead screw, spindle head while
transportation. It could result to have the accuracy to drop.

Spindle Motor Cleaning

Note that spindle motor and collet are ultra-precision component. In order to
keep the machine performance well, daily checkup and cleaning is necessary.
Spindle motor may result to malfunction when dust or debris are caught
between tool and collet, decreasing the holding power of the tools. Make sure
to check and clean the spindle motor before using.

Warranty

The term of warranty for PCB Prototyping Machine is 1 year with the intended
use. Note that spindle motor and consumable supplies are not included in the
warranty. Also note that even within the warranty period, below circumstances
will be considered as charged repair. Improper use, inappropriate assembly,

damage/breakage by carelessness, natural disaster, abrasion, modification,

use of non-genuine components/parts, use in undesignated voltage. Please

operate with great care when you are using the machine without any training.
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Introduction
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This manual is a tutorial guide to prototype PCB with Design Pro CAM-Auto.
For further explanation, "mdemo.mit” file is used, which is automatically saved on
to your computer when the software is installed.

Below are the board and the tools used in this tutorial guide.

Board

- Double-Sided Copper Cladded
- Thickness: 1.6mm

- Copper Thickness: 35um

Tools

- 90°Milling Bit 36mm

- Drill Bit 0.8mm 38mm

- Router Bit 1.0mm 38mm

<File Used> mdemo.mit
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Prototyping Machine Part Name
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1 - Power Switch
2 - Spindle Head
3 - Working Table
4 - Tool Post

5 - Pressure Foot

6 - Depth Adjustment

7 - USB Camera

8 - Vacuum Hose Connector
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9 - AC IN (Power Plug)

10 - AC OUT (Vacuum Outlet)
11 - Fuse Holder

12 - USB Port

13 - RS-232C Port
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Installation of Software
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See “Setup Guide” in Software CD-ROM for your reference.
(PDF_manual >> Setup_Guide >> Auto Lab Setup Guide)

Design Pro 1.3 English Version

Choice of a component to install
Can choose a component to install in a system.

Please choose a component to install in a system.

Component List:

A | Itis a main program file.

Conponent Name Request Space
Common Component 55,051,305 byte
[] CAM-21RS 21,681 byte
[J CAM-Circuit2 22,030 byte
[] CAM-Lab 27,364 byte
[J CAM-Auto 27,365 byte
[ cam-TP 22,980 byte
1 CAM-T 22.223 bvte ™
Space Available : 455 695,159,296 byte
Space Required : 55,051,305 byte
Kantan Installer ‘ Back Next ‘ Cancel

*Select Common Components, otherwise Converter and EASYCAD will not be

installed.
*Also, select "CAM-Auto” and “"Design View"”.
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Setup Operation Check
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1. Connect the power cable to the AC In (Power Plug).

2. Attach and hold the vacuum hose by fixing the plastic vacuum holder on the
backside of the machine with the screw.

3. Attach vacuum hose into the connector.




4. Connect the USB cable to the USB port.

5. Connect the Vacuum Cleaner to the Prototyping Machine with power cable. Be
sure to turn the Vacuum Cleaner power *On” at all time.

6. Turn the power switch “On”. The spindle head will move to the back left corner
(in order of; Z, Y, and X-axis).

Warning: Contact your local distributor or MITS Electronics if the machine

does not move to the back left corner.
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After you finished connecting your PC and PCB prototyping machine, set up the
correct communication between them for the correct operation.

1. Turn on your personal computer.
2. Turn on your PCB prototyping machine.
3. Check the name label on the front panel of gantry,

then set up the communication settings as following
instruction.

<A. The color of name label: Silver>

[When RS232C Cable is used]

[il. Open “Device Manager” on your computer.

[2]. Double-click “"Port (COM and LPT)", and then double-click the communication
port device of prototyping machine. Set the port number as either of COM1, COM2,
COM3, or COM4.

[When USB Cable is used]
There is no need to change any communication settings.
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<B. The color of name label: Gold>

[When RS232C Cable is used]

[il. Open “Device Manager” on your computer.

[2]. Double-click "Port (COM and LPT)"”, and then double-click the communication
port device of prototyping machine. Set the port number as either of COM1, COM2,
COM3, or COM4.

[When USB Cable (VCP: Virtual COM Port communication) is used]

[il. Open “Device Manager”, and double-click “Ports (COM & LPT)".

a‘% Device Manager = = %
File Action View Help
e @B Hml8

> 8 Bluetooth S
> 3 Computer

> == Digital Media Devices

> s Disk drives

> BR Display adapters

> B Firmware

> ﬂf;“, Human Interface Devices

> %% Imaging devices

> __;__' Intel(R) Dynamic Platform and Thermal Framework

» <2 Keyboards

> B Memory technology devices

> ):i Mice and other pointing devices
> [ Monitors

> (3 Network adapters

> 3" Ports (COM & LPT)

> [ Print queues

> [ Printers

> D Processors

> I3 SD host adapters

> |l Software devices

> % Sound, video and game controllers
> G— Storage controllers

> [ System devices

> 5 Universal Serial Bus controllers

> = WSD Print Provider
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1. Double-Click “"USB Serial Port (COMX)"” (X = Number). Skip section @ to
the COM port No. is set as either of COM1, COM2, COM3, or COM4.

=4 Device Manager - O X
File Action View Help

e @ E Bm B R &S

v =4 hp-blue N
> Li Audio inputs and outputs
> @ Batteries
> 8 Bluetooth
> & Computer
== Digital Media Devices
> wm Diskdrives
> BR Display adapters
3 Firmware
033 Human Interface Devices
> %5 Imaging devices
> g Intel(R) Dynamic Platform and Thermal Framework
» <= Keyboards

v Vv v

v

{1 Memory technology devices
> B Mice and other pointing devices
» [ Monitors
> (3 Network adapters
v 3 Ports (COM & LPT)
’? USB Serial Port (COM3)
> [ Print queues
» [l Printers
2} Processors
> |3 SD host adapters
> |l Software devices

v

> 1‘} Sound, video and game controllers

v
. L Starane rantrallere

8Click “Port Settings”.

USE Serial Port (COM3) Properties >

General Port Settings  Driver  Details  Events

USE Serial Part (COM3)

%.T
Device type: Ports (COM & LPT)
Manufacturer: FTC!
Location: on USE Serial Conwerter

Dewvice status

This dewice iz working properly.

Gancel
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[4]. Click "Advanced...”.

LSE Serial Port (COM3) Properties

General

Faort Setlings

Criwver  Detals  Ewents

Eits per second: |'.EIEIIIEI

Dats bits: [3 v |
Farity. [Hone v|

Stop bits: [ v |
mecmanNme v|

| Advanced..

| | Restore Defaults |

(u] 4

Cancel

&Click pull-down menu of "COM Port Number”, then select either of COM1, COM2,

COM3, of COM4. There is no problem if you select a COM number marked as “(in
use)”.

Advanced Settings for COM3

COM Port Number:

USB Transfer Sizes

Select lower settings to corrg

Select higher settings for fas

Receive (Bytes):

Transmit (Bytes):

BM Options

COM4 (in use)
COMS
COM6
com7
COM8
COM3
COM10
COM11
COM12
COM13
COM14
COM15
COM16

Select lower settings to corrg EOM 17

Latency Timer {msec):

Timeouts
Minimum Read Timeout {mse:

Minimum Write Timeout (mse|

OM18
CoM13
Ccomz20
CcoM21
comzz
com23
Ccom24
COM25
CcomM26
comz7
comz8
Ccom29
COM30
COM31

Click "OK" to finish the settings.

d rates.

Miscellaneous Options

Serial Enumerator

Serial Printer

Cancel If Power Off

Event On Surprise Removal
Set RTS On Close

Disable Modem Ctrl At Startup
Enable Selective Suspend

13

Selective Suspend Idle Timeout (secs): |5

? X

[ Cancel

! Defaults

OooooooE
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4. Open MITS Design Pro.
Start >> Program >> Mits Design Pro >> Design Pro

Note: USB Drivers

USB driver for MITS PCB prototyping machines is already applied when you
installed Design Pro, and the driver will be automatically detected for the first time
you turn on your prototyping machine if PCB prototyping machine and your PC are
connected with USB cable.

Attention:

The communication fails sometimes if you start up your PC after turning on PCB
prototyping machine. In this case, retry the communication after you restart the
PCB prototyping machine.

>> Does the machine still have a problem?
See Trouble Shooting [Trouble Shooting (USB, RS232C Serial Connection) - p.59]

14
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Starting Up CAM-Auto
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CAM-Auto is one of the applications which operate on MITS Design Pro, and this
application controls Auto Lab.

This application is used when you prototype PCBs based on the data made by using
Converter or EASY CAD.

Click “Application” on the right of the window. Select "CAM-Auto”.

E% Design Pro(CAM-Auta) - NaTitle - O X
File View Information Work Prefs. CAM Prefs.  Trip Meter Help Application
BASHEE s R P b F R Fasy CAD
Top o |[Na. 4 Twpe:C Width1:0.100 rlGrid = ] Converter
CAM-T
CAM-TP
CAM-Lab
~  CAM-Auto

Click “"CAM Prefs.” >> “"Board Maker Settings”.

Board Maker Settings *

Common parameters oK

Board maker |Aub3 Lab Cancel

Resolution

Milling crde |Circle as drawn

INC milling |;--.

Default of each tool

Led L Lef el Lo

Reference hole |P 12 Revised

Mill spd. {mm/sec) IW Dry run{mm,sec) ’W . l Dl I Routing ]

Lower 1{mm fsec) W Lower 2{mm fsec) W
Thickness{mm) W Underlay{mm) ’W Depth of cut{mm) ’W
Sim depth{mm) IW Pencam Height{mm) W Step milling

Drill wait{ms) Ilﬂﬂi Start offset{mm) ’W
Before cutting(ms) llljﬂi After cutting(ms) 100 Each depth(mm) W
R5232C port COM3 - Baud rate m

COM1
CAMERA Monitor COoM2 Surface detector OFF -

ComM4
USE

15



Click pull-down menu on the right of “"RS232C port”. Select correct
Communication Port humber as you set in the section, Communication Port
Settings (Page 10 - 14).
(If the name label of your prototyping machine is Silver, and the connection is USB
cable, select "USB” here)

Click "OK” and restart the software Design Pro, otherwise the settings are not
applied.

16



@O - Command Icons
@ - CAD Origin
@ - Application

Basic Operation
Mouse

Scroll: Move Up/Down
Shift + Scroll: Move Right/Left
Ctrl + Scroll: Zoom In/Out

Keyboard

Esc: Pause Milling

Backspace: Undo

Shift + Backspace: Redo
Delete: Delete Selected Element

17
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1. Procedures
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The below is the procedures to produce prototype PCB.

Preparation
- Open "mdemo.mit” file

- Setup underlay and PCB

Setup Tools

Set Milling Sequence

Adjustment
- Set P1P2

- Adjust Milling Width
- Drill Fiducial Holes
- Camera Offset

Process Top Layer
- Drill (Top)
- Mill (Top)

Adjustment before Bottom Lavyer

Process Bottom Layer
- Mill (Btm)
- Route (Btm)

18
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2. Preparation
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First you will begin with the below steps.

1 - Open mdemo.mit file (1~2)
2 - Set underlay and PCB on working table (3~4)

mdemo.mit file (below)

alft] x)
o

Fim Vo Ihenstin Mok P CAM Rafs  Tip Meie  lob

sl WAL TR LY .

I e

After setup (below)

19



1. Click on Application and select CAM-Auto

Easy CAD
Converter
CAM-T

CAM-TP
CAM-Lab

v GAM-8uto

-

2. Open mdemo.mit file. The files are saved as below for each OS.

Windows 10:
Local Disk (C:) >> Users >> Public >> Documents >> Mits Software >> MT
Path >> Data >> mdemo.mit

Windows 7:
Local Disk (C:) >> Users >> Public >> Documents >> Mits Software >> MT
Path >> Data >> mdemo.mit

Windows Vista:
Public >> Documents >> Mits Software >> MT Path >> Data >> mdemo.mit

Windows XP:
Local Disc (C:) >> Documents and Settings >> All Users >> Shared

Document >> Mits Software >> MT Path >> Data >> mdemo.mit

20



3. Next you will set underlay and PCB on to the working table.
Clear the working table and place the underlay.
Use the masking tape to hold the underlay.

-~

4. Clear the underlay and place the PCB.
Use the masking tape to hold the PCB.

You’'ve completed the underlay and PCB setup. Now you will proceed to Setup
Tools.
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3. Setup Tools
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Now you will prepare the tools. Below are the items you will use in this chapter.

-Simplified Ring Setter

-Tool Rings

-Ring Setter Tube 18mm, 20mm
-Tools

You will set the tool rings on to the tools and set them on the tool post.




1.

2.

Go to Information >> Tool List
File View marmation Work Prefs. C#AM Prefs. Trip Meter Help

l [&y. ) & i 2D Distance E:‘ frn g i < ¥ e §
'~ g T . =~
e 22 Distance thi:0.100 :JILine :_”mm _'J

Tool List window will appear. Scroll down to check Tool Size and Post No. for

Top

I
ﬂ Clearance check
& Element

each Layer Name and prepare appropriate tools for it.
1=

Layer Name : Mill Top

Tool No. Tool Size Time Estimated Type Notes Post No.
11 0.300 mm 0:3:00 Outline 1
11 0.300 mm 0:1:00 Manual Draw 1

Total 0:3:00
Laver Name : Mill Bottom
Tool No. Tool Size Time Estimated Type Notes Post No.
11 0.300 mm 0:2:00 Outline 1
11 0.300 mm 0:1:00 Manual Draw 1

Total 0:3:00
Layer Name : Routing
Tool No. Tool Size Time Estimated Type Notes Post No.
1 1.000 mm 0:2:00 Routing 8

Total 0:2:00
Layer Name : Drill
Tool No. Tool Size Time Estimated Type Notes Post No.
8 0.800 mm 0:2:00 Drill 4

Total 0:2:00

Miling | Routing | prit |  Save

Layer Name : Mill Top
ToolNo. [ Tool Size |

Time Estimated [ Type Notes

11 0.300 mm 0:3:00 Qutline 1
11 0.300 mm 0:1:00 Manual Draw 1
Total 0:3:00

The tools used for each layer is shown like below.

Mill Top: Milling Bit 90°
Mill Bottom: Milling Bit 90°
Routing: Router Bit 1.0mm

Drill: Drill Bit 0.8mm
23



Next, you will attach the ring on to the tools.

3. Insert the ring inside the ring setter.

4. Insert the ring setter tube inside the ring setter. Make sure to use the 18m
tube (shorter tube).

5. Insert the tool (Milling Bit 90°) to the ring setter. Insert from the blade first
and hammer it all the way in.

6. Remove the tube from the ring setter. Ring has been set to the Milling Bit 90°.

24



7. Repeat the above steps for Drill Bit 0.8mm and Router Bit 1.0mm. Make
sure to use the 18mm tube.

8. Insert the tools to the corresponding Post No. on the Tool List window. Insert
the tools into the post with blade down and make sure to insert it all the way.

Milling Bit 90°: Post 1
Drill Bit 0.8mm: Post 4
Router Bit 1.0mm: Post 8

You've now completed tool setup.

25
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4. Set Milling Sequences

L

Now you will set Milling Sequence. The sequence will be as shown below.

- Drill (Top)
- Mill (Top)
- Mill (Btm)
- Routing (Btm)

Milline Sequence Settings B 5]

X quantity [1

Y quantity |1 Cancel l
Milling Job List Milling Sequence List

Drill (Top)

Drill (Top) Mill (Top)

Routing (Top) >> Mill (Btm)

Mill (Btm) Routing (Btm)

Drill (Btm)

Routing (Btm) =

I [~ Pause at tool change
[~ Simulation mode
I~ Gamera

26



1. Click on Start Job Icon i
File View Ihformation Work Prefs. GAM Prefs. Trip Meter Help

(lesm=0

ILine ;"mm :_l

2. Window shown below will appear. Click Yes(Y).
i

Welcome.

Glick Yes to load machine parameters.

Ci=m ] wem |

3. Milling Sequence Settings window will appear.
Check and see X quantity and Y quantity is set to 1.

Milling Sequence Settings

Milling Job List Milling Sequence List
Mill (Top)
Drill (Top)
Routing (Top) >
Mill (Btm) —]
Drill (Btm)

Routing (Btm) < |

I [~ Pause at tool change
[~ Simulation mode

I~ Camera

4. Next you will move the jobs from Milling Job List to Milling Sequence List.
Double click on Drill (Top) in Milling Job List. The job will move to the Milling
Sequence List.

x 5:
X quantity I 1 OK | X quantity Il OK I
Cancel | Y quantity Il Cancel I
Milling Sequence List Milling Sequence List
Drill {Top)
| [~ Pause at tool change | [~ Pause at tool change
[ Simulation mode [ Simulation mode
I~ Camera [T Camera
>>

27



5. Repeat the above and move the below jobs to the Milling Sequence List.
- Mill (Top)
- Mill (Btm)
- Routing (Btm)

Milline Sequence Settings b 5]

X quantity [1

Y quantity |1

Milling Job List Milling Sequence List
Drill (Top)
Drill (Top) Mill (Top)
Routing (Top) Mill (Btm)
Mill (Btm) ' B|Routing (Btm)
Drill (Btm)
Routing (Btm) o
| [~ Pause at tool change
[~ Simulation mode
[T Gamera

6. Click OK and the machine will move.

Now Milling Sequence setting is completed. After you finish setting Milling
Sequence, “Board Top/Bottom Change window” will appear.
>> Read through next chapter to continue.

28
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5. Adjustment
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In this chapter, you will do the below steps.

1 - Set P1 P2 (2~5)

2 - Set Camera Offset (6~14)
3 - Set Milling Width (15~17)
4 - Drill Fiducial Holes (18~25)

P1 P2: P1 P2 are the points used to determine the actual working area during the
prototyping. As shown in the picture below, P1 is the intersected point which
is 2mm to the left and down from the working area P2 is 2mm right and up
from the working area. You will set P1 and P2 is automatically calculated and

derived.
2nm ‘P2
2om
2am Millineg data
fugsd il 2mm Board
P1

29



1. Board Top/Bottom Change window will appear.

Click Adjust and Manual Operation Window will appear.
CETTE——— =)

l N e b o S - o =

= ) =

s

= —m | _ese | _mmul

;_-_'j [y | waae | | e |

) " | " | i)

= g i)
—i e | i wad

. - |
G e
L e — oo b—
Miling b el {Top) :._. (o e Fou

: v P
e e dalidd o v TR sy o
— e T S
e N
Contrue | meo | e

Now you will set P1 and P2.

2. Move the machine to the front left corner by using the Movement Icon (FRONT,
BACK, LEFT, RIGHT) and entering distance to move per click in Move
Distance.

{[Move distance(mm) |10.0000 N Drill waitfms) 100 uL I BACK |
Dry run{mm/sec) |30.0000 Mill spd. (mmjsec) ]12.0000 LEFT l RIGHT I

Thickness(mm) |1.6000 Underfay(mm) |1.6000 w I FRONT l R I
Depth of cut{mm) I3.0000 I

Lower 1{mm/sec) [12.000 Lower2{mm/sec) [6.0000 P1 P3 |
Spindle(1000rpm) [40 Current tool postNo. |10 To Initial I

3. After moving the head to the left corner, click Set P1-P2.

30



4. Confirm P2 window will appear. Click No(N).
x|

Cowon monl o alegr P2 aller scting P19
Y2 Alen P2

<Ho2: Dot mian F2

ozl 2 G o) P

[ R e |

5. Click P1 and P2 button to check if the spindle head stays inside the PCB.

To Initial

WARNING:Do not set P1 all the way at the left corner. Camera will not be able
to use to read the fiducial hole when the board is flipped over.

P1 P2

P1 P2 setting is completed. Now you will set Camera Offset.
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6. First, click P1 button.

7. Now you will change tools.
Click ATC button.

I i Put mouse cursor inside this frame to use arrow keys
To P0(standby point)

] P2 |
ﬁ uL | I Back | w ||
ﬂ L I mont | R |

P1| P3|

—

Auto Tool Change window will appear. Enter 1 in Pick up (At this time, Put back
to is masked and displayed as 10). Make sure to check tool post 10 on the

machine is empty and click OK.

Auto Tool Chanee

Enter No. of the tool

Put back to: ]10

The Machine will change the tool automatically. It will put the current tool to
Put back to post and pick up from Pick up post.
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Tool Change is completed.

Use the depth adjustment screw to make the tip of the tool same height level
as the pressure foot. The tool will move down when the depth adjustment is
rotated clock-wise and up when rotated counter clock-wise.

L

IMPORTANT: The tool will move up/down 3um with 1 click on depth adjustment
screw. 1 revolution will be 0.5mm.
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8. Click ON to turn the spindle on and click DOWN to move the spindle head
down.

MDA ' ‘me—-k':&nhumhn‘_l‘i
i]l el sl
Miidle w BALK w

e | men |

B = T
_m | Towsal |

9. Click UP to move the spindle head back up and OFF to turn the spindle off.

| Put mause aursor nede this Same t use arow heys
To Pedstandy poert) |

10. Now you will check if the surface of the board has been milled. Repeat 8~10
until the board is milled.

11. When the surface of the board is milled, clicked CAMERA. The head will move
to camera position.

—Put mouse cursor inside this frame to use arrow keys |

To oy point) |
& |
| _u | ____lI mx | _w |

RIGHT |

EILI-——WLI

|

:




z-.oesign--‘iziew
12. Launch Design View.

If the Design View does not display image from the USB camera, click Source
and select appropriate camera.

Format Setlng Marker |~ ON [~ Stayon top

13. Use the switch on the camera USB cable to adjust the light.

>>

14. Next you will set the camera.
CIOTTTE—

. on

§
|

‘
3

P P

Click Marker button and click on the checkbox for ON and Stay on top.

e | e | s

Marker will be displayed on the window and Marker setting will be shown below.
Click on the Black colored box and set the color of the marker. Click and select a
color which is easy for you to see, and click OK.
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Click on Format and select 640 x 480 x 24b and click OK.

Design View will stay on top of other application. Move the Design Pro Manual
Operation window as below.
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Camera setting is now completed.
15. Click Offset

| —Putmeuse orsor nade this Fame b use o keys |

CAMERA WMM J

| =

Lj _J wr | mor |

w | _mor | w |

T e
_ e | =

WWI

16. Camera Offset Window will appear. Check if the milled circle is on Design
View screen. Click Snap to circle.

Alien center of camera with reference of spindle 5}
Put mouse cursor inside this frame to use arrow keys
Offset |
P _ ek | |
_I Cancel
7 | Left I Right I
Front I
2+ l
| snaptocirde

Zmove [0.5000 mm XY move mm

The machine will automatically move and align to the center of the circle. Click
OK.
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AADiameter of Snapped Circle B -lDl x]

Min,: 0.5656 mm
Max.:  0.5748 mm
Average: 0,5702 mm

2nd pixel ratio:  0.99

*If the milled circle is not on the Design View screen, enter distance to move per

click in XY move and use movement icons.
[1en comter ot comera math reforsnce ol sl

Pul remns rsoe rmde fux s o use srrowm kaye

— — et |
ij s const_|
Ll e | g |
i] |

”m'
e o (.

B

17. Check if the center of the camera is aligned to the milled circle and click
Offset.

Align center of camera with referance of apindis —= ﬁ

Pt mouse Crsor necde the e 10 use wrow by
_ond |

] |
i] __Fe |
Srio o orde

Imove 000 e Wmove [WEE mm

If the center of the camera is not aligned to the milled circle, enter distance to
move in XY move and use Circle diameter on Design View on Design View to align.

18. Click CAMERA button and end camera mode.

Pt mouse rme e th frame o use srowkeys

Ottt | 1] . L]
Mdse w BACK | w
prrg | | _moe | |
‘ﬂﬁl S
e | rotnas |
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Camera offset is now completed. Now you will set milling width.

19. Click P2.

LJ FRONT I LR

20. Move the spindle head 5mm to the right by entering the Move Distance 5 and
clicking RIGHT button once.

[ T A T
.ié'lll ) S
ATC To inded I
N {7 Lo i
Lo detwoniom) s ) ot s fio0

Click CAMERA button and click Milling Width.

—Putmouse cursor inside this frame to use arrowkeys | SetP1-P2
To PO(standby point) |
|

UR

4

SetP3

2
=
8

[ =

Spindle

ﬂlﬁ] p1 | Surface
ATC I To Initial I Miling Width

15 |5 |s
;

21. Check Milling Width window will appear. Click Go.

Check Milling Width x|

22. The machine will automatically mill and measure the milling width. The result

will be shown soon after that. Use the depth adjustment screw to set it to
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0.3mm. Rotate the depth adjustment screw clock wise to widen the milling
width and counter clockwise to thin it.

23. After depth adjustment screw is set, click Go again. The machine will
automatically move 1mm back and mill.

|~'-'-|—|-|]-Fa = -
| e — Al T e -
. Al ¥ weefEm
- B e

e e =8|

[T R
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24. Repeat 23~25 until the result becomes 0.3mm. After it becomes 0.3mm, click

Close.

:m I—mt mouse cursor inside this frame to use arrow keys |
To PO(standby point) l

Milling width setting is now completed. Next you will drill fiducial hole.

26. Change the tool to 0.8mm drill. Click ATC and enter 4 under the Pick up and
click OK.

R | [ Put mouse cursor inside this frame to use arrow keys |
To PO{standby point) '

[ x|
o)) 2 g

JECE R

Auto Tool Chanee

Enter No. of the tool post.




27. Click Drill P1-P2. Confirmation of drilling holes window will appear.
Click Yes(Y). The machine will automatically move to P1P2 and drill holes.

Set P1-P2

:

Confirmation of drilling holes x|

Ready to make holes on P1 and P2 7

SetP3

P1P2 o ()|

2 ®
e

28. Click CAMERA button to double-check the offset. If the P1 and the center of
the Design view is not aligned, repeat 16~18.

[~ Put mouse cursor inside this frame to use arrow keys |
To PO(standby point)

e |
Ll——_llm L!

15 |8 |=

:
i
:

Ean| |

To Initial

29. Click OK on the Manual Operation window.

To PO(standby point)

SR P2 |
E u | I eack | W I|
2 L | mront | R |

P1 | P3 | SetpP3

ATC I To Initial P1-P2

SetP1-P2

I _Putmwsea:sori\sideﬁisﬁ'anemusearowkeys—l‘
TOP

{41

Adjustment is now completed. You will now move on to Process Top Layer.
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6. Process Top Layer

L

Next you will process Top layer of the PCB.

1 - Drill (Top) (1~3)
2 - Mill (Top) (4~5)

Drill Top (Below)

ol LIRS T TR NS 1 F—-

Mill Top (Below)

Ao sl fuans &880

Top Layer Completed (Below)
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1. Check to see if the Milling Job is set as Drill (Top) and click Continue.
|

lConﬁnueI Redo | Skip I Adjust | Suspend

2. Drilling will begin. Data which will be drilled will show in yellow and data drilled
will show in red.

I T  — LN
CVE e W ETE T ENCT LY —

bo S A1 1 (1Tl ¥ WA

3. After drilling is finished, the machine will automatically change its tool to
milling bit (tool post #1).
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4. Milling will begin. Data which will be milled will show in yellow and data milled
will show in red.

5. After milling, the spindle head will move backwards.

Top layer prototype is now completed. Next you will flip the board over and align
the fiducial points (P1 P2 points).
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7. Adjust/Align Bottom Layer
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Next you will flip the board over and adjust/align to the fiducial points (P1 P2
points)

1 - Flip the board over (1~3)
2 - P1 P2 Adjust/Align (Bottom) (4~11)




Remove the tape on the PCB. Do not throw them away, they will be reused.

.....

1. Flip the board over. Bring the left side of the board to the right side when it is
flipped over.

2. Move the PCB to the left side and reused the tape to hold it down.

.........

@ bl Ll ki o |
e e ———— ] D> D e e, e

Next you will adjust/align P1 P2.
47



3. On Design Pro, Board Top / Bottom Change window is shown. Click Adjust.

Board Top / Bottom Chanee i )5[

Change bottom of the board

| Com) s

4. Manual Operation window will show up.

_~ | |
o | _we | =

e | RIGHT |
v | _mow | = |
| ]

To Initial

Click on P1.

ZDesign-View
5. Open Design View and click CAMERA button in Manual

Operation window.

[~ Put mouse cursor inside this frame to use arrow keys |

To PO(standby point) I
P2 l
w | s | w |
T | RIGHT |

\TC

i
15 |E |5

o | _mow | =

[ | [# ]

To Initial |

6. Use the movement button (FRONT, BAC
the Design View screen.

P3| PI'

To Initial I
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7. After confirming the P1 hole in the Desigh View window, click Snap to circle.
—Put mouse cursor inside this frame to use arrow keys

To PO{standby point)

o P2 I

Middle uL I BACK | UR I
e | RiGHT |

e O B S

P3| P1|

To Initial I

8. The machine will automatically move and align to the center of the circle. Click
OK. Check if the center of the P1 and camera is aligned and click Set P1-P2.

AADiameter of Snapped Circle i ..||:I| x]i

Min.:  0.8216 mm
Max.:  0.8309 mm
Average: 0.8262 mm

2nd pixel ratio:  0.98

SetP1-P2

SetP3

Drill P1-P2

)

9. Confirm P2 window will appear. Click Yes(Y).
x|

Do you want to align P2 after setting P17
<Yes>: Align P2
<No>: Don't alien P2

<Gancel>: Cancel to set P1

v | o |
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10. The machine will move to P2. Repeat 7~9 to use Snap to circle and align
center of the P2 to the camera and click Set P1-P2.

—Put mouse cursor inside this frame to use arrow keys

To PO(standby point) |
b P2 I
Micdle
: iﬁ#—‘,
- Re-Skew |

Pz |
row| _ setps |
< | recspnre | sund _DrlPLP2 |

11. Click OK on the Manual Operation window.

I"'T—f— —Put mouse cursor inside this frame to use arrow keys |

To PO(standby point)
Offset I Up |

= _|_n_1

P3 ] P1 | SetP3

ATC | To Initial | Drill P1-P2

SetP1-P2

EL d

!

Bottom layer adjust/align is completed.
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8. Process Bottom Layer
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Lastly, it is the prototyping of the bottom layer.

1 - Drill (Btm) (1~3)
2 - Routing (Btm) (4~6)

Milling Bottom (Below)

Mg » ":‘Al- g.;\' s

Routing Bottom (Below)

Bottom Layer Completed (Below)
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1. Check to see if the Milling Job is set as Mill (Btm) and click Continue.
x|

Milling Job Mill (Btm)

I Continue I Redo Skip Adjust Suspend

2. Milling will being. Data which will be milled will show in yellow and data milled
will show in red.

3. After drilling is finished, the machine will automatically change its tool to
router bit (tool post #8).
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4. Routing will being. Data which will be routed will show in yellow and data milled
will show in red.

[P ———T [T i

5. Closing Confirmation window will appear. Click Close.
x|

All the milling jobs have been finished.
Select the command.

Restart I Redo I Manual

6. The machine will automatically change its tool to dummy tool (tool post #10).

YA 10 LA
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Prototyping is completed.

Top Layer Bottom Layer
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9. After Completed
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Remove the masking tape from the PCB and use the brush to scrub the PCB.

Use the cutter knife or nipper to separate the finished PCB from the blank PCB.

Turn the power switch off.

All operation is finished now.
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Trouble Shooting (USB,RS232C Serial Connection)
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1. Prototyping Machine does not activate after clicking ? Start Job icon

Enter SHIFT + ESC on the keyboard. Check the below points:

- Prototyping Machine Switch is On
- RS-232C Serial Cable/USB Cable is not connected

* For RS-232C Serial Cable, use Straight connection cable.
Do not use reverse/cross connection.

- If you are using USB, go to WINDOWS Device Manager in Control Panel.
Check MITS USB driver is properly installed.

* If the Prototyping Machine does not activate with properly installed MITS
USB driver, go to CAM Prefs. >> Board Maker in Design Pro. Set the
RS232C port to USB. Click OK on the Board Maker Setting window and
close Design Pro. The setting changed will be applied after the software is
closed.

2. Port Open Error message appears after clicking ? Start Job icon

- Go to CAM Prefs. >> Board Maker and select the port/cable you are
using on RS232C port.

-  After selecting to the port, close Design Pro. The changes will be applied
after the software is closed.

Prototyping Machine does not activate after clicking ? Start Job icon.

If the connection does not suspend after entering SHIFT + ESC on the
keyboard;

- Turn the Power Switch Off and enter SHIFT + ESC again.

- Go to Control Panel >> Device Manager. Change the setting for USB Root
Hub. (See next page)
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<USB Root Hub Setting>

Go to Device Manager. Right click on USB Root Hub and select Properties.

L. Device Manager

File Action View Help
- = & @0 =Ra

+ @é SCSI and RAID controllers
| @), Sound, video and game controllers
e Storage volumes

[ g System devices
Universal Serial Bus controllers

€& BT-183 Bluetooth 2.0

= Intel(R) N10/ICH7 Family USB Universal Host Controller - 27C8
= Intel(R) N10/ICH7 Family USB Universal Host Controller - 27C9
= Intel(R) N10/ICH7 Family USB Universal Host Controller - 27CA
= Intel(R) N10/ICH7 Family USB Universal Host Controller - 27CB
= Intel(R) N10/ICH7 Family USB2 Enhanced Host Controller - 27CC
= USB Mass Storage Device

= LSB Root Hut Update Driver...

= USBRootHut  Disable

= USBRootHut  Uninstall

= USB Root Hut

¥

g
>

+

Scan for hardware changes

ESEETE o |

Select Power Management tab and remove the check mark in the box for

(&

Allow the computer to turn off this device to save power.

USB Root Hub Properties ?X
| General | Power | Driver | Details | Power Management

%b USB Root Hub

I [JiAllow the computer to tum off this device to save powerZI

Repeat the above for all of the USB Root Hub in Device Manager.
After setting has been changed, restart your computer.

If the connection trouble with USB cable does not resolve with the above,

please use the USB Serial converter cable. We kindly ask you to source
locally.
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Trouble Shooting (Prototyping Machine)
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- Working Area
When the machine moves out of the working area during processing or
manual operation, the error message will appear.

Hardware Limit Error: Recovery (Manual Operation)
Click Initial. The spindle head will move to initial position and recover from

hard limit error.

Hardware Limit Error: Recovery (While Processing)
Click Suspend.

is shown and stays, enter SHIFT + ESC on the keyboard.

After doing so, turn the power switch off and back on.

- Step-Out (Losing step)
When step-out occurs, the software coordinates and the actual coordinates will
be misaligned. Click Initial button in Manual Operation window to move the
spindle head to initial position to realign the origin coordinates.

- Lubricate Lead Screw
Lubricate the lead screw using the oil when abnormal sounds occur from the X,
Y, Z-axis while processing. After coated with the oil, move the spindle head
with manual operation to coat evenly.
(Suggested Product: STP OIL TREATMENT)
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