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Notes of Caution

g DO NOT get close to the prototyping machine during milling

Be especially careful around the area of the spindle head.

Be sure not to get your face injured or your hand caught in the mechanism.
Also, please wear protective goggles or similar protective equipment

while the prototyping machine is operating.

g Attach the dummy tool when the machine is not in use

While the prototyping machine is not used, attach the dummy tool bit to the

chuck of the spindle motor.
It is useful to expand the lifetime of the chuck of the spindle motor.

HELE) Recovery from the hard limit error

If the spindle head passes outside the maximum milling range, the

message "Hard limit detected" will appear on the screen.

In such an event, you need to recover the prototyping machine's home point.
Click To Initial on the Manual Operation screen.

Another way is to shut down the prototyping machine and Design Pro and
then restart both.

HELF Y SHIFT+ESC key to cancel waiting

If you click the icon to start the communication to the prototyping machine
which is still turned off, the mouse pointer changed to the timer icon will
keep waiting for the reply from the prototyping machine.

In this event, press SHIFT+ESC key to cancel waiting for the reply.
Ctrl+Alt+Del is NOT necessary.
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Name of Parts of Eleven Auto (Front)

1. Power Switch

2. Emergency Switch

3. Table (Y axis)

4. X axis

9. Vacuum Suction Hose

6. Spindle Motor

7. Head (Z axis)

8. Depth Adjustment Screw
9. Pressure Foot

10. Tool Post



1 12 13

11. COM Port (RS232 Serial Port)
12. USB Port

13. Plug for Vacuum Cleaner

14. Power Plug

15. Fuse

16. Exit for Vacuum Table

17. Exit for Vacuum Suction Hose



Name of Parts of FPZ-31AT/73AT (Front)

1. Power Switch

2. Tool Post

3. Underlay

4. Table

5. Pressure Foot

6. Depth Adjustment Screw
7. Spindle Motor

8. Vacuum Suction Nozzle
9. Lead Screw of X axis

10. Linear Shaft of X axis



Name of Parts of FPZ-31AT/73AT (Rear)

11. Air Pressure Sensor

12. Air Valve

13. Fuse

14. Power Plug

15. Plug for Vacuum Cleaner

16. USB Port

17. COM Port (RS232 Serial Port)
18. Air Pressure Meter

19. Air Junction

20. Air Regulator
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Tools

Tool Size Application
Milling bit 90 degree For standard FR-4 material such as
60 degree 1.6mm (0.063") thickness.
_—————= = -~ .
' (The tip is — ;
pointed- . For milling outlines and
end) rubout
« 36mm (1.42") overall length
Endmill (VI NV For standard FR-4 material such as

and more 1.6mm (0.063") thickness.

. For removing copper with large
width.
. 36mm (1.42") overall length

RF Milling 0.2mm For Teflon(PTFE) and/or thin materials
R - (0.008%)
0.3mm
(0.012") . For milling outlines and
0.5mm rubout.
(0.020") and . 38.1mm (1.5") overall length.
more . Recommended to use with the
machine equipped with
non-contact pressure foot.
Drrill various . For drilling holes.
—_— . 38.1mm (1.5") overall length.
Router 0.8mm « For routing inner and outer board
(Forming cutter) (0.31") contours.
i R 1.0mm . 38.1mm (1.5") overall length.
(0.39")
2.0mm
(0.78")
and more.
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Tools with Distance Ring

Tools with Distance Ring

Tools with distance rings are
|0— A required for automatic tool

change machines.
See the chart for ring

| D:D— position.
*Milling: A=17mm (0.67")
*Drill/Router: A=19mm
(0.75")

How to Install the ring to Tools

Drill bit 38.1mm (1.5") length
Milling bit 36mm (1.42") length

Attach the ring to the tool bit using the accessory equipment. Insert in the order
of ring, tube, and tool bit into the equipment. Push the tool bit in with the

hammer.
o
(2)
iy ® |
~ S e —
l\ 1 ] e\ / l \\V/’
R > (’.}*t — ——
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Router bit 38.1mm (1.5") length

If you wish to make routing on the board slightly shallower, place the

washer and push in the tool bit.
Shallower milling will ensure that the board does not pop out and that it

doesn't leave scars on the underlay.
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Milling bit 38.1mm (1.5") length

Please use longer tube with 21mm (0.82") length in order to

put ring to 38.1mm milling bit.
It makes 2mm (0.08") difference under the ring of tool.
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Comparison of bit length with ring

f l ]

Drilliog bit ~ Routing bit

3 end mill

' shor tube (19mm) |/ Short tube (19mm)

. F oy

\

Routing bt for
shallower preces=ing

/

38.1mm eng!_ mill

Substrate
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Install the Software

MITS Design Pro is software for PCB designing, converting data from other CAD system and
controls the machine.

PC Specification:

OS: Windows 2000(SP4 and newer edition)/XP Home (SP2)/XP Pro (SP2)/ Vista
NOT supported in 64bit operating system.
RS232C serial port or USB port required.

Install Procedures:

Open CD-ROM and start Designpro_en_setup.exe to install the program.

Choose the appropriate items in the list during the set-up procedure:

ConponentName | RequestSpace
Common Component 9,986,645 byte
O cAM-21RS 22974 byte
[ CAM-Circuit2 23,000 hyte
O cAmM-T 22,992 byte
] CAM-TP 23,508 hyte
[ cam-Z 22,929 hyte
[ DFm-300 23,429 hyte

*Common component must be installed together with the applications.
It includes Converter and EASYCAD.

Choose one of the following applications related to your prototyping machine:
*CAM-21RS controls FP-7A / FP-21A < including HP option>,

*CAM-Circuit2 controls Seven mini / Eleven-T < including HP option>.
*CAM-TP controls FP-21T Precision.

*CAM-T controls FP-21T < including HP option>.

*CAM-Z controls Eleven Auto / FPZ-31AT / FPZ-73AT.

16



Registration

Registration is necessary to continue to use MITS Design Pro and board maker. The
following screen is displayed when MITS Design Pro is started.

License Information
license code

Define License Information

=S

||

¢ license code

Trial use Ok Cancel |

| Brows l

Please enter the license code and click OK to finish the registration. Otherwise,

click "Trial use" to evaluate the software for 1 month.

MITS Electronics submit 2 type of license code:
~ 1, - Activates optional EASYCAD

- No optional EASYCAD (Converter+CAM  ONLY)

n

1
ist License 2
Znd License 3
3rd License

8

License Policy:

One prototyping machine includes one license of Mits
Design Pro software.

With this one license, you can install it to a

PC for the control of the machine,

and to another PC for making milling data  for

the machine.

When you install to 2nd PC, enter same license code
of 1st PC.

If you need more license, please purchase one
license per PC.
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After the setup process of Mits Design Pro, it is necessary to copy the individual
setting file manually to your hard disk.

Use “explore” to open the location which the backup data will be stored.

Right click on Start — Explore — Computer and click Public

. =7 ‘w -
ﬁ Organize ¥ g- Views ~ jd System properti

Favorite Links Name Type

E] Bocunenis Hard Disk Drives (3) ——

Eﬂ ik Lecal Disk (C:)

B Music @ 13.6 GB free of

[#§ Recently Changed NEC-RESTORE

> —

, Rt e w 900 MB free of
4¢ Public .I . )

‘ Devices with Removable

Click Public Documents — Mits Software — MT Path

8y Organize v = Views ~ [ Open E& Sharing

T »

. Name

| ih Public Documents :

Favorite Links

E Documents

: L. Public Downloads
E] Pictures @Public Music
B Music | Bpublic Pictures
%y Recently Changed Ppublic Videcs
BS Sesrches
@ Public
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Please copy the following 2 files to “Fpz” folder (illustrated below). These data is
provided from CD-ROM.

Proc.sys — Fpz folder
Pcnativ.sys — Fpz folder

If your machine is FPZ-73AT
Please copy one more file:

XXXXXX.p3i — Fpz folder

Organize v

Favorite Links Name
. Data

[, Documents -

2 i Fpz
E Pictures & ini
@ Music s@ccam_t_conw.ini
[#¢ Recently Changed E_f_’ cconv_com.ini
BB Searches || CenvConditiens.cnd
L Public £ ecad_com.ini

»& mtpath.ini
|| Standard.cnd
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Copy Backup Data on Windows 2000/XP

After the setup process of Mits Design Pro, it is necessary to copy the individual
setting file manually to your hard disk.

Use “explore” to open the location which the backup data will be stored.

1. Right click Start — Explore — go to My Computer
2. Click Shared Document
3. Click Mits Software — MT Path

If you don't see Shared Document in My Computer, do as follows:

1. Right click Start — Explore — go to My Computer
2. Click C: — Documents and Settings — All Users
3. Click Mits Software — MT Path

You will find several folders and files in MT Path folder.

(= Data PIease.copy the following 2 files to “sz’f
f @m folder (illustrate on the left). These data is
provided from the CD-ROM.

& .ini

% ccam_tp_com.ini
_‘; ccam_z_com.ini
}cconv_co m.ini

| Hedxf_com.ini If your machine is FPZ-73AT

Proc.sys  — Fpz folder
Pcnativ.sys — Fpz folder

e. —oj Oon;"omd,i“_ms'cnd Please copy one more file:
%ecad com.ini
| & mtpathini XXxxxx.p3i — Fpz folder
1_] Standard.chd
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If your prototyping machine has a USB port, you can connect to the computer via USB cable.

USB Cable
Prepare a USB cable TYPE A to TYPE B.

Install USB Driver

Turn on the prototyping machine.

Found New Hardware screen appears.
Click on Locate and install drive software.

Windows needs to install driver software for your MITS
Board Maker

if 2]

'@ Locate and (nstall divel software (recominended !
Yindows will guide you through the pracess of installing driver software |
for your dewvice.

1]

% Askme again later
Windows will ask again the next ime you plug in yeur device of log on,

® Don't show this message again for this device
Your device will not function until you install drver software.

User Account Control screen will appear. Windows
needs your permission to continue.

Click Continue.
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Insert the CD-ROM.

Insort the disc that came with your METS Board Maker

H you have the dmc thet comarah yout device, irses tooa. Visdons sl sutemcaly
semch the 8¢ for dvowr wefoane

4 [don't s the dise. Show me olher aplions

CCancd |

Windows Security screen appears.
Click Install this driver software anyway

< Doatinstall thiz draver zoftaere
Feu rouid chact your manctacteners webne foc updated drow coanne
131 00t daice.

4 Ireral this drver software ayway
Crdy nal dower 3o ftwere citeined from your manufaclore’s mebite tr
due Uangned schtware from cther (oorces mtay ham yous compzuber o ctaal |
wfornrien.

.f‘!ﬂ See gietads

Finally, the USB driver has been successfully installed.

e seftwvare dar this device has been successfully installed

Wndosrnacdnched legaliag the deverscttaane for ths deae

:&\ PAITS Bowrd Maker
2




USB Settings on Windows 2000/XP

IF your prototyping machine has a USB port, it is possible to communicate with your PC via

USB.

USB Cable

Prepare a USB cable TYPE A to TYPE B.

Install USB Driver

Welcome to the Found New
Hardware Wizard

This woasd halps pou instal cofwaass lor:

MITS Sosed Mk

: ,'.) 1 your hardmare cone wilh an anstallation CD
i o Hloppy deek, inzeit il now,

Wt o poes wearkt Lthe wzasd 1o do?

& Jmbsd the softvave sdomascaly |Recomanenced)
™ Intal o & B2 o goaciic beaton Wdvanced)

Ok Nesd 10 cordans

Need > Cancal

Found New Hordware Wizord : =

Please choose your search and installation oplions. .@

& Search for the best dives in these kocahion:

Uza the chack boooss bedow to et o sopand the default zaarch. which mohadas local
paths and remorvsbis media The beat dive [ound wil Be indtalad

[ Search ranovabls mada [Foppy, CO-R0M.)
W Inchides fres ecation i o seanch

Eo T s |

" Dontsusch | vl chooes the divas 1o instal

Chooos thir option o salach the davaca divoes from & B2l \Windows doss not giavanies thet
the dives wou choose will be tha bedd reaich fof your hardwas

¢ Back Bt > cencal |

Connect your prototyping machine and
computer with USB cable and then turn
on the prototyping machine.

Windows will recognize and start "Found
New Hardware wizard".

Click Next.

The location of the USB driver is
Drivers folder in the CD-ROM.

Click Next and the wizard will finish the
rest of process



Setting Up the
Prototyping Machine



Connect Prototyping Machine to PC and Other Equipment

Eleven
Auto

COM Port
or USB Port - |
-

e (ay)

- -

RS5232C Cahble (9-9 pins STRAIGHT)

or USB Cable (Tvpe A - Type B)

-

AGEH-264Y
{50/60Hz)

Yacuum

Cleaner

31AT

FPZ-
713AT

Air
Regul ater
n 0.6Mpa
COM Port D
or USB Port [ ol Om ]
- |
.
THSEEEC Cable (3-9 pins STR‘MGHTT ACE5-264Y
{50/60Hz)

or USBE Cahle (Type A - Type B)

Air Supply

0.6Mpa
fBirHoseDiam.6mm
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Air Compressor Specifications

Pressure and Flow Rate

These values required for prototyping machine depends on the auto tool changing function,
Non-contact pressure foot (HP) and their combination.

Flow Rate
Model Pressure (Mpa) (itter/min.)
Auto tool changing 0.6 or higher Small
Auto tool changing & :
non-contact foot(HP) 0.6 or higher Atleast 60
Non-contact foot (HP) 0.5 or higher Atleast 60

Filter

The air regulator on the back of prototyping machine is not large and filter ability
! II_" is restricted. Another filter on the air compressor side is necessary.

Other Specifications (Preferable)

The following specifications are not mandatory.

. QOil less
If your air compressor is not oil-less, prepare not only water filter but also oil filter.

Low Noise

Air Hose Connection

Prepare air hose from the outlet of your air compressor to the inlet of air regulator which is
mounted on the back of machine. Air hose diameter is 6mm. Please refer to air regulator
connection.
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Air Regulator Connection

Prepare air compressor and air hose diam.

6mm. Regulator
(outer diameter 6mm)

Valve
Connect to the inlet of air regulator on the back

of prototyping machine. .

Connect the attached drain hose to the

drain port.

Other end of hose should be inserted into Filter
a bottle.

Water removed by filter will be drawn into the

bottle. —-—

Turn on the air compressor. Open the valve of ‘l Drain

air regulator. Pressure from air compressor
should be lowered by the regulator to stabilize

the air supply.
Regulator
Model Indicator
(Mpa)
Auto tool changing 0.55-0.6
Auto tool changing & ]
Non-contact foot(HP) 05506
Non-contact foot (HP) 0.4-0.45

The air regulator is not large and filter ability is restricted. Another filter on
the air compressor side is necessary.

Make sure to remove the water in the drain tank of the air compressor
occasionally. Otherwise, water might flow into the machine and spindle motor.

N
N
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Contact & Non-Contact Method

When making boards with fine patterns, normally we adopt the incremental milling method
in which the material board is held down and the tool tip is made to stick out accurately
from the very point where the board is being held down. For holding down the material
boards, there are two methods called the contact method and the non-contact method.

Contact Method

Pivot | | ’
Copper \foil Y | W

>

The tip of t;ol pokes gently
in and out of the copper foil surface.

This system leaves the thin trace of pivot touch on the surface of copper foil. (But this pivot
does not leave any scratch.)

You don't have an air compressor using contact method.

Non-Contact Method (HP option)
Air Air

Copper foil _l |
< > >

v —————

As the jet of air pushes down the board without touching it, this system leaves no trace on the
copper foil.

Therefore, this system is suitable for the processing of thin or soft materials. However, you
have to have an air compressor additionally.

28



Activate the
Prototyping Machine



Start Up the System

The Sequence of Starting Up the Equipment

1. Turn on the computer (Windows).
2. Start Design Pro.

3. Turn on the prototyping machine.

At this time, the spindle head will automatically confirms the movement limits of the X, Y,
and Z axis.

It then will move to the initial point (home point) of the machine and stops.

This point is located at the far left, when facing the prototyping machine from the front.

Do NOT turn on the prototyping machine until the computer has been
! II_'" completely started up. Otherwise, connection between the computer and
the prototyping machine will fail.

[E Be sure to prepare the air supply if your prototyping machine needs it.

The "Found New Hardware Wizard" message will appear when the prototyping
]:E‘ machine was turned on for the first time via USB.

Please refer to “USB settings for installing USB driver” in this manual.
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Change Application

A4 Design ProlEasy CADY - NoTitle = I ._"

File Edit View hformation Wk Frefs. Tool tsble Gorw Prefs. Hep
s | > Y ] ™ - A -~ |

] L“ | 3 By X | DN &P & Ef{tt_‘ f S22

GG DD %Y FHAED TREER lfsdkceizds OT B8

B M asm DAY AN & n @R A R SR - o T A AR &

There are 3 applications in Design Pro:

EasyCAD: Used for designing print circuit boards
Converter: Converts Gerber and DXF files

CAM-Z: Operates prototyping machine

To operate Eleven Auto, FPZ-31AT and FPZ-73AT, choose the application

"CAM-Z" in the Application menu at the upper right corner of the screen:

I:E; Before the milling operation, it is necessary to prepare the milling data using
EasyCAD or Converter. For operation, please refer to the manual in CD-ROM.
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Port Setting

Before operating the prototyping machine, you first need to set the port that the computer and
the prototyping machine is connected through.

Go to CAM Prefs. — Board Maker

x
—Common parameters E
Board maker |11Auto/31aT/738T 7] Cancel
Resolution {0.00400 =l
Milling circle ICirde as drawn EI
INC milling IQ: I 3
Reference hole IP 1-P2 Revised Z| Default of each tool
Milspd.(nmjse)  [20.0000 | Dryrun(mmjsed) [40.0000 Miing |Dril | Routng |
Lower1{mm/sec) W Lower2{mm/sec) W
Thickness{mm) W Underlay{mm) W Depth of cut{mm) W
Sim depth(mm) [o.oo00 s
Drill wait{ms) |100— Start offset{mm) IW
Before cutting(ms) 500 After cutting(ms) 100 Each depth{mm) W
|Rs232C port luss  ~f| Baudrate [se00 7]
CAMERA Monitor ON >

Connection with RS232C Serial Cable

e Set RS232C port to the available COM port such as "COM1"

Connection with USB Cable

e Set RS232C port to "USB"

e |t is not necessary to set “Baud rate”

N

Restart the software when the port settings are changed. This setting will
apply from the next time the software is opened.

32



Preparing Fabrication



Concept of P1P2 Revised

P1 P2 points are reference point of the milling pattern data. These points are automatically set
by our software in order to process circuit board.

P1 point is located 2mm to the left and down from the bottom left corner of the milling pattern
data. P2 point is located 2mm to the right and up from the upper right corner of the milling
pattern data. Please see the diagram below for reference.

When the prototyping machine is processing top layer, the P1P2 points will be;
P1 - Front left corner
P2 — Back right corner

If the board is turned over to process bottom layer, the position for these points will shift;
P1 - Front right corner
P2 — Back left corner

It is necessary to set P1 and P2 point before the fabrication, because there is a chance that the
milling pattern data is set outside the board, which would result the fabrication to fail and
damage the surface of the prototyping machine.

2nm P 2
2om
2am Milling data
Lol o Board
P1
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Concept of Registration Pin

r
Plastic
plate
~
Working
Arca of Board
Machine Material
\~ ' — Pin
180
min
4+ Pin

The Concept of the Registration Pin

The registration pin is a reference point for
fabricating double-sided boards. By using the
registration pin, after the milling on top side is
finished, you can simply turn over the board and
place it in to the registration pin to process the
bottom side. With registration pin,
realigning/readjustment is not necessary.

When we think about the board average material size
and the working area of the machine, it is
recommended that we make 2 holes on the plastic
plate in 190mm distance away from each other.

In software, the front location of the registration pin of
the table is called "P3".

Please note that this is one of the recommendations and there may be other suitable

settings of the location of the reqistration pins depending on your situations.
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Set Plastic Plates and Underlay

Before drilling the holes for registration pins, you first need to set up the machine table. Insert
and set 2 plastic plates in the open aisle on the machine table.

Working

Area of Board

Machine Material

|- ' ot Pin

Aisle |
180

Plastic mm
plate . Pin

Please make sure to insert the plastic plate all the way. After the plastic plates are set, place the
underlay on top and secure it with the tape.

Since holes will be drilled on the plastic plates later, please be sure to set the underlay on top of
the both plastic plates.
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Set P3

You will now set P3 point, which is a front point of the registration point.

4 Click on Manual Operation icon.
\ 3 +—Jr

Move the head to the desired P3
BACK _ i location using the manual operation
‘ screen.
LEFT | RIGHT

P1 I FRONT I You may move down the spindle

head by clicking DOWN button.

P3 | Tainitial | It is easier to see the location when the

spindle head is down.

Click Set P3 temporarily to register the P3 location to the software.

In order to check if the registration pin in the back would be in the working area of the
prototyping machine, move the head backwards 190mm from the P3 point.

Input 190 for Move distance and click BACK.

If P3 location is necessary to re-adjust, move the spindle head to the
desired location and then click Set P3 again.

If you encounter the hard limit error, click To Initial on the manual operation screen.
' "_ﬁ. It will retrieve the current location of the spindle head. Otherwise, the software will
= |ose the position.

to CAM Prefs. — Board Maker screen. Set Reference hole to P1-P2 Revised

If you don't see Set P3 button in manual operation screen, close the screen and go
AN
and try again.
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Drill Holes for Registration Pins

After registering the pin location, we will drill the holes for pins.

Click P3 button in the manual screen so that the head go back to the location where you
have register for P3 before.

Insert the special drill bit to opened
LLLULLLLLEE ool post. Click on ATC button and
change the tool to the special drill bit.

- H el Turn the depth adjustment screw to
s shallower (counter-clockwise) so that the
special drill bit is at least 6 - 7mm (0.28")
out of the bottom of the pressure foot.

Click on Surface button.
Z- and Z+ buttons allow you to move the | ] E—
Back | Add Undeday

head up and down incrementally.
Z move field is the move distance of clicking Z- and

Z+ each time. L

Z Mave ] mm To Surface]-43.3296 mm

z e | RiGT | concel |

2+ [ monr |

Click Z+ to move the head down so that the tip of bit reaches the surface of the underlay
board.

At this point, change the Z move value to Tmm (0.040").

Click Z+ to move the bit down into the underlay for the first step.

Click Z+ 6 more steps so that the bit goes into the table in total 7 mm

(0.28").

Click Up and Cancel to bring the spindle head up and close the

screen.

You now drilled a hole for P3 pin.

Follow the same procedure for another pin hole on the back side.
Move the spindle head backwards 190mm.
Repeat the procedures for making pin hole.
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After making holes for the registration pin, it is recommended to make backup file of P3
coordinates.

Close Manual Operation Screen.
Choose CAM Prefs. — Save P3.
Enter the file name and then click Save.

P3 coordinates are saved as a file.

If the coordinates are lost accidentally, you can retrieve P3 coordinates by Load P3 in
CAM Prefs. menu.
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Open the Board Maker screen from CAM Prefs. menu.

Set Reference holes to P1-P2 Revised.

P1-P2 Revised is one of the adjust (alignment) methods and the further
operations will be explained later.
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Open the Board Maker screen from CAM Prefs. menu.

{12.0000

freoo T L6000 |

1. Enter Thickness of the board.  (For this example, 1.6mm)

2. Enter Thickness of underlay. (For this example, 1.6mm)
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Manual Operation



Launch Design Pro

To begin operating the machine, launch Design Pro by double-clicking the Design Pro
icon.

ews| @ 8| 5] 0l0 & |
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Manual Operation

In this section, you will learn how to operate manual operation. When fabricating a PCB,
the operation is done automatically. However, there are times where manual operation
(operate the machine manually) will be used for precision.

WARNING: Do not set a tool bit in tool post number 10. Normally the machine is
holding dummy tool before shipment and tool post number 10 is for the dummy tool.

Use post number 1 through 9 only.

Connect the prototyping machine and the computer and launch CAM-Z under the
application. Close the cabinet and check the emergency switch is off. Turn the power on
and the machine will activate and move to the initial position (the spindle head will move
initial position of the machine).

(If it does not move to the initial position, check is the emergency switch or the interlock is
on.)

Click on the Manual Operation icon.

The spindle head will move forward (to the P1 point), and manual operation window will
open.
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Manual Operation Screen

Manual Operation

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

Cancel
Lp
TOP
BACK | P2 | R

pindle
Down LEFT I RIGHT
DNl DFFl
FROMT |
ATC |

Mave distance(mm) Drill wait{ms) 100

Dry run{mmsec) I*HII.EIEIEIEI Mill spd. {mm/sec) IlEI.IIII:II:II:I
Thickness(mm) I 1.6000 nderlay(mm) IIZI.IIIIIIIZIIII

Depth of cut{mm) |1.EIEIEIEI Surface
Lower 1(mm/sec) |3':'-':":":":' Lower2{mm,zec) I 10,0000
Spindle{1000rpm}) |3':' Current tool post Mo, |3':'

Shot count |1 X IEI.EIEIEIEI ¥ I-EI.EIEIEIEI

SetP3

e

P3 | To Initial |

:

TOP BOTTOM

This button will switch from TOP side (component placing side) to the BOTTOM side
(solder side) and vice versa. By doing so, it will invert the P1 and P2 points. On the TOP
side, the P1 is lower left corner and P2 is upper right corner. As for the BOTTOM side, the
P1 is lower right corner and P2 is upper left corner.

Spindle ON Spindle OFF
It will turn the spindle on or off.

UP DOWN
It will move the spindle head up or down.

To Initial
It will move the spindle head to the initial position.

FRONT BACK LEFT RIGHT (Directional Button)
It will move the spindle head to the direction of the button clicked.
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P1 P2 P3
It will move the spindle head to the point of the button clicked.

To PO (standby points)
It will move the spindle head to the standby point.

ATC
It will change the tool bit.

Move distance
You can input the distance of the spindle head movement for each click on the button
(FRONT BACK LEFT RIGHT button).

Set PO

It will set the standby point.

Standby Point — Position used to check the milling results or to turn the substrate over. It
can be set manually.

Setting — Move the spindle head to the position where you would like to set it at the
standby point and click “Set PO". The machine will keep the position data once it is set
even if the computer or machine is turn off after. To change the standby point, simply go
through the same procedure.

Drill Wait
You can input the wait time (the time while spindle head is in DOWN position) during the
hole drilling process.

Dry run
You can input the velocity of the spindle head movement in X and Y-axis directions while
the spindle head is in UP position.

Mill spd.
You can input the velocity of the spindle head movement in X and Y-axis directions while
the spindle head is in DOWN position.

Thickness
You can input the thickness of the substrate which will be processed.
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Underlay
You can input the thickness of the underlay. The thickness of the underlay included in the
shipment is 1.6mm.

Depth of cut
It indicates the how much the force is pressed down to the board. Please leave the value
as the default, 3mm.

Lower 1
You can input the descending speed of the spindle head up to 5Smm above ground level.

Lower 2
You can input the descending speed of the spindle head from 5mm above the ground
level.

Spindle
You can set the revolution speed of the spindle motor.

ATC Number
It will display the tool post number of the tool that machine is currently holding.

Solder Shot
These buttons are not used in normal process.

Surface
Please refer to next page.

When you click on the “Manual Operation” icon when the machine is turned off, the
sandglass mark will appear. Use the SHIFT + ESC command and to cancel the manual
operation. Close the Design Pro and launch it again for the manual operation to process.
Please make sure to turn on the machine first before operating the manual operation
mode.

While operating the manual operation, the software will indicate “limit error” when the
spindle head is commanded to move out from its working area. Click on “To Initial” and
move the spindle head to the initial position. The spindle head will not be able to move in
all direction if this command is not executed.
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Surface Button

This button is used for absolute milling method. For the normal milling, incremental milling
method is used.

Incremental milling method is a method that the pressure foot holds the substrate down
and milling is done by the tool bit sticking out from the pressure foot. Absolute milling
method is a method that does not hold the substrate down. Instead, the position of the
Z-axis (the depth) is controlled and fixed numerically by the software.

Click on the “Surface” button on manual operation window. The spindle motor will activate
and the surface window will open.

Normally, when you click on the “DOWN?” button on the manual operation window, the
spindle head will go all the way down.  In the surface window, by changing the “Z move”
values, you can control the movement of the spindle head by clicking the “Z+" “Z-" button.

The distance from the tip of the tool bit to the surface is written in the “To Surface” field. By
clicking on the “Z-" button, the spindle head will lower down and the value in the “To
Surface” will also decrease.

When the tip of the tool bit is about to touch the substrate, theoretically the value in the “To
Surface” should be 0. However, in actuality there is an error. This error is accumulated
from the many criteria; thickness of the substrate, underlay, length of the tools, flatness of
the table, etc.

You can revise this error by adding the value to the “Thickness” or “Underlay” in manual
operation window. The more accurate you have the distance to the surface from the tool
bit the more accurate milling depth result will follow.

For the incremental milling method, since the pressure foot is holding the substrate down,
the milling depth is determined by how much tool bit is sticking out from the pressure foot.
In absolute milling method, it is possible to mill semi-three-dimensional. In that case, the
pressure foot must be displaced.

WARNING: This machine is capable of performing semi-three-dimensional milling.
However, since there is a spring installed inside the Z-axis movement controller, the
desired milling depth will not be resulted if there is a force or pressure exceeding the force
of the spring.
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Tool Change Manually

Call up the manual operation screen and click ATC button. The
screen illustrated below will appear.

Spindle Auto Tool Change
OnN I OFF
| —— Enter Mo, of the tool post. oK
| ATC Get for: 10 Cancel
Put back to: ]10
Move distancelrn

Enter the No. of the tool post which you want to get from into the field named Get
for.

Click OK and the spindle head will return the tool bit to the post number entered in
Put back to.

WARNING: If you see “-1”...

This number will appear when the last tool change was not done properly. In this situation,
the machine is unaware of the tool post number of the tool bit it’s holding.  Please input
the correct number in both “Get from” and Return to” and process tool change.

Please make sure that there is no tool bit inserted in the returning tool post.

For your information:
In this section, we instructed how to change tools in manual operation window. For the

actual data milling operation, the machine will change its tools automatically following the
settings assigned by the user.
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The tool bit on the last tool post is called Dummy tool.

Eleven Auto : No.10  post
FPZ-31AT : No.10  post
FPZ-73AT : No.26  post

When the prototyping machine finishes the job, it will return the tool bit to the tool
post and stop after picking up the dummy tool.
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Tool Change in the Job

Ty

2 888 ¢ 8

There are the setting screens for tool bits in the CAM Prefs.menu:

. Milling
. Drrill
. Routing

Change the post No. to the number where the bit is actually placed in the post of the
prototyping machine before starting the milling job.
The prototyping machine will pick up the tool bit automatically during the milling job.

Some fields in dark are not necessary to be set.

The default in the board maker screen is applied.

When you click Skip field, it shows [X] mark and skips the process of using the tool
which you don't want to mill. To release skip, click Skip field again.
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Adjust Depth of Cut

Make a test cut to check the width of the channel cut by the milling cutter. Change the tool
to milling bit.

Shallower  First turn the adjustment screw enough to
- make the milling bit shallower and not touch the
surface of the board.
U =

Move the spindle head to the outside of P1-P2 milling area.
(using the directional buttons as needed)

Turn ON the spindle motor.
Click DOWN to lower the head.

Turn the depth adjustment screw deeper until

LI II Deeper  the tip of bit touches the surface of board.

In this position, press one of the directional
buttons once and a trial cut will be made.

.1

U = Click “UP” to raise the spindle head.
— Turn OFF the spindle motor.

Move the spindle head to the position where you can check the result of cut. Check
the width of the channel that was cut.

Millineg cutter .-"ll

¥
Y [
|

-y —— ”'--: I Channel
T l.E'.'?a.’d.. et L 8 Width
Underlay

Adjust the milling cutter depth and make trial cut several times until the width  of this channel
is the same as the diameter of the tool specified in EASYCAD or the Converter program for
milling outlines.
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Make Hole for Registration Pin on Board

When processing double-sided board, the holes for the =
registration pins are necessary on the board.

Change the tool to 3mm drill.

o

When the depth screw is adjusted correct position with the milling bit which is 2mm shorter
than the drill bit, the 3mm drill bit is 2mm out of the pressure foot.

TOP
Up

—Spindle —-“

0N| OFFH DOWN
|

BACK | B

LEFT | RIGHT
1 I FRONT |
P3 | Ta Initial l

Click P3 to move the head on p3 point.

To drill a hole to the board, move the spindle head to the P3 point, click spindle ON and
then click DOWN to lower the spindle head.

Click UP to raise the head, move 190 mm backwards and drill the hole. Insert the registration

pin into the hole.

You may also insert registration pin when milling top side is finished in order to align

bottom side.
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Procedure for Fabrication



Display Milling Data

For fabrication, you first need to open the data file to process on the board.

Choose Open from the File menu and select the file name from the list. Then click
Open to display the data on screen.

For this example, open mdemo.mit

This file is stored in Data folder located under MT Path. For the location of MT Path, please

refer to Software Install section which applies to your OS.

_ia/x]
File Miew Information CAM Prefs. Trip Meter Help Application
ol a2 |add kb
Top >l[No. 4 Type:C Widthi:0.100 >l[Point  =lfmm ]

15410 47690 I

Before the milling operation with the prototyping machine, it is necessary to prepare

]:E‘ the milling data using EasyCAD or Converter.
Please refer another manual for how to use EasyCAD and Converter
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Preparing Tools for Working with Standard FR-4

Since this prototyping is automatic tool change machine, it is necessary to prepare the
following tool bits and insert it to the correct tool post.

Go to Information — Tool List

=T
Layer Name : Mill Top H
Tool No. Tool Size Time Estimated Type Notes
11 0.300 mm 0:2:00 Outline
11 0.300 mm 0:1:00 Manual Draw
Total 0:3:00
Layer Name ¢ Mill Bottom
Tool No. Tool Size Time Estimated Type Notes
11 0.300 mm 0:2:00 Outline
11 0,300 mm 0:1:00 Manual Draw
Total 0:3:00
Layer Name : Routing
Tool No. Tool Size Time Estimated Type Notes
1 1,000 mm 0:1:00 Routing
Total 0:1:00
Layer Name : Dril
Tl N Tanl Qiza Tima Fotimatad Tuna Matae ;l
Save

Check the Tool No. for each layer. Go to CAM Prefs. — Milling
Find the corresponding Tool No. to the tool list and check number in POST.
POST is the number of the tool post on the prototyping machine.

Dl
o [ | o | 3]

1] . 30

1 0,3000 0ooo 30

2 0.3000 12.0000 30

3 0.3000 12.0000 30

4 0.3000 12,0000 30

5 0.0000 12,0000 30

5] 0.0000 12,0000 30

7 0.1500 12.0000 30
=] 0N 17 Annn elnl LI

Cancel |

Insert the corresponding milling bit to the correct tool post.
Do the similar procedure for with drill bit and routing bit.

For drill bit, go to CAM Prefs. — Drilling
For routing bit, go to CAM Prefs. — Routing
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. Click the Start Job icon.

Milling Sequence Settings

For this example, select:

1. Drill (Top)
2. Mill (Top)
3, Mill (Btm)

Click OK.
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Adjust to Call Up the Manual Operation Screen

Board | op / Bottom Change

When OK is clicked in the

Milling Sequence Settings r
screen, the Board Top/ Milling Jok ffoe

Bottom Change screen will Change top of the oard
appear.

Ekip ! Al:l]usti Euspanﬂi

Click Adjust to call up the Manual Operation screen.

BACK | | P2 You can move the head to left, right,
front and back using directional button in
LEFT | RIGHT the manual operation screen
1 | FRONT |
P3 | Ta Initial I
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Set P1 Point and Confirm P2 Location

Adjust

First, we need to set the milling reference point (P1).

. Click on the directional buttons to move the spindle head to any location on the
board.

Click on the HOME button and that point will become P1.

At this time, < Align P2? > message will appear, but click No.

When P1 has been set, please check the location of P2: Click
the P2 button and the spindle head will move to P2.

Please confirm that the milling area fits within the board.

If you want to change P1, move the head again to the desired location and click

HOME.
2nm P2
2om
2nm Milling data
st 2mm Board
P

It is very important to check the location of P2.
! If the spindle head goes outside of the board during milling, it may cause

accident such as breaking the bit and damaging the surface of the machine
table.
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Size of Board Material

It is necessary to prepare the board material which has enough size to mill. It is easier to
understand what the enough size is by putting the board material temporarily on the machine
table and move the spindle head from P1 to P2.

- l Size of Board Material

P2 /D Board Size in CAD Data

i Range where Pressure

/D Foot moves

| wmE

— Fin Ay
+—

15mm  30mm s

; TeliE 1
| I . :
= - D Margins for Securing Tape

. Range where Pressure Foot Moves:
It requires 15 - 50mm margin for pressure foot. Please note that it will vary depending
on the model of Pressure Foot.

. Margin for Securing Tape:
It requires approx. 5mm margin for securing tape.

. Space for Stuck Pins:
It requires 3 mm holes for stuck pin to the underlay and the board material. The
stuck pins should stand outside the range of the pressure foot.

Put board on table and secure it with tape.
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Adjust Depth of Cut

Make a test cut to check the width of the channel cut by the milling cutter. Change the tool
to milling bit.

Shallower  First turn the adjustment screw enough to make
‘ the milling bit shallower and not touch the surface
of the board.
U =

Move the spindle head to the outside of P1-P2 milling area.
(using the directional buttons as needed)

Turn ON the spindle motor.
Click DOWN to lower the head.

Turn the depth adjustment screw deeper until the
Deeper iy of bit touches the surface of board.

- In this position, press one of the directional

buttons once and a trial cut will be made.

i

7=
U Click “UP” to raise the spindle head.
o Turn OFF the spindle motor.

Move the spindle head to the position where you can check the result of cut. Check
the width of the channel that was cut.

Milling cutter /

¥
N [

e mem— .._.........:. III.-: - e e e e Ghannel
o I.E.'?'a.":.l. ot e TR Width
Underlay

Adjust the milling cutter depth and make trial cut several times until the width  of this channel
is the same as the diameter of the tool specified in EASYCAD or the Converter program for
milling outlines.
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Drill (Top) and Mill (Top)

LR Jm e DU LT You will now fabricate a circuit
board. Click Continue to start

silling Job F"'l (Tog) drilling process.

Change top ofthe Board

Ekip ! Al:l]usti Euspandi

After the drilling process is finished, the prototyping machine will change tool automatically to
milling bit and begins milling process.

TE DO NOT touch the spindle motor or allow your face to get near it during fabrication.
L

e== T interrupt the operation, press ESC key. The operation will stop after it process
-f:{r; the data which has been already sent.

[E If emergency stop is needed, turn off the power switch.
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To process the bottom side of the board, turn over the board as illustrated below.

| ] | ]
Y LIS P2 :> le_@l
Pl P1
X < )

Please make sure to place the board into the registration pins.

From TOP view, P1 is located on the front-left.
When it's turned over, P1 is located on the front-right.

¥\ Please make sure the drilling and milling result before turning the board over.
== |fitis necessary to redo the fabrication, please refer to P.66 of this manual.
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Mill (Bottom)

After the board is turned over, click Continue to begin milling process for bottom layer.

Board Top / Bottom Change 2 x|

Milling Job Mil (Btm)

Change bottom of the board

Skip Adjust Suspend

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

Redo Manual Close

After the milling process is finished, the prototyping machine will return the milling bit
back to tool post No.1 and change to dummy tool in tool post No.10.

[E If it is necessary to redo the fabrication, please refer to P.66 of this manual.
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To pause the operation, press ESC key.

The operation will stop after processing the data which has been already sent (shown by red
color in the screen).

_ If emergency stop is needed, turn off the power switch.
! For Eleven Auto, press the emergency switch.
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Redo

In the event that a drill or milling bit breaks during milling or you find there is still a part of the
board that has not been milled, the software offers you 3 methods to mill just the part of the

board that still needs it:

Redo, Mill selectively and Resume.

Redo

When Redo is clicked, the Redo screen appears and asks you to enter which board in the
sequence you would like to redo milling from. The number on the right of the entry field
indicates the total number of boards in the sequence.

Redo From which board?

X r: ! 3

i 1 i 2

A2 R

Cancel

When the message appears, click on the element from which milling is to be redone (started
again). The data that will be milled is displayed in the red and yellow.

A Redo Step Milling

whole steps: | -

times

Redo from: ILD

If step milling is checked, software
will ask which step you would like
to start from.

Redo from 0 or 1 means redo from
1st step.

When the element to be redone is confirmed, the Tool Change screen will appear.

Click Continue to start milling.
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Mill Selectively

hlick Mill selectively icon.

Board Top / Bottom Change 3 x|

Miling Job Mill (Top)

Most of operations are very similar to the regular fabrication.
The difference is that it needs an operation to select area to be milled.
This operation is done after Continue is clicked in the Board Top/Bottom Change screen.

Click on an element or drag rectangle
so that element(s) change its color.
Itis "selected".

After selection,
right-click — Confirm
to go to the next step.

Confirm
Grouping Masks
Add series seements

Command cancel

The rest of operation is the same as the normal operation.
The software will mill only the selected area.
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Start Job (Routing)

E Click the Start Job icon.
And then select Routing (Btm) in the Milling Sequence Settings screen.

Milline Sequence Settings - x|
X quantity Il oK I
Y quantity |1 Cancel l

Milling Job List Milling Sequence List
Mill {Top) Routing (Btm)
Drill (Top)
Routing (Top) B3
Mill (Btm) R —

il

[~ Sort by direction [ Simulation mode

Click OK.
When Board Top / Bottom Change screen appears, click Adjust to check for milling speed.

On the Manual Operation screen, be absolutely sure to check the milling speed.
If this speed is too high, it could cause the tool to break.

Close the Manual Operation screen and click OK on the Board Top/Bottom Change screen to
begin routing.

When the drawings have the inside routing data, it is
good to separate the tool No. for inside and outside.

2 € Inside » &

And also, tool No. for inside should be smaller Tool No. 2
than one for outside because contour routing
will process smaller tool No. first. 4 Qutside
Tool No.3
Please refer Converter and EasyCAD manual * ’

for how to generate routing data.

When routing inside data, the depth of cut is same as drill.
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When routing outside data, adjust the depth of the tool so that milling is made slightly
shallower. Shallower milling will ensure that the board does not pop away and that it
doesn't leave the scars on underlay.

Turn the adjustment screw shallower one
revolution and 15-20 notches so that depth of
cut becomes 0.5 mm + approx. 60um
shallower.

Shallower

LL.I.L.I..I..I.LL.I..II-

Ul °

Turn the adjustment screw shallower one round and more 5-6 notches so that depth of cut
becomes 0.5 mm + approx. 60um shallower.

Shallower

- )
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Ensure Depth of Cut (Routing)

If you want to ensure the depth of cut of routing bit,
the following procedure is helpful to make sure the depth.

Setting the Routing (Forming Cutter) Depth

Follow the procedure below to adjust the depth of the routing bit:

. Click Manual Operation icon to call up the Manual Operation screen.
. Use the directional buttons to move the spindle head to the location shown in the
illustration below.

I Set pivot onto beard
< 10 hold # in place,

= E L_;_, 289 ynderpiate
-

|I-—l Sel pivol onto beard

[ 7 o hold it in place.

l%ﬂm 5
7 , Beard
Set forming culter onto underplate -~ Q 4 , Underpiate
L

1
-

Turn the depth adjustment screw to make the tool bit shallower.

. Click spindle ON and click the DOWN button.

. Turn the depth adjustment screw little by little so that the depth of the routing bit
will gradually deepens.

. When the router bit reaches a depth where the tip of the bit will slightly scratch the
surface of the underlay, click the Up button and turn the spindle motor OFF.

. From that point, turn the adjustment screw shallower by 15-20 notches.

Once this adjustment is complete, double-sided board can be milled at a depth so that just
enough of the copper plating will remain on the board.
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Step Milling



Step Milling

When you want to mill the
thick material, the
incremental milling is not
suitable for this kind of job.

(The incremental milling means
pressing print circuit board with
pressure foot during milling)

Because the spindle head will always
press the board down and there is a
chance that it might fall into a large
hole which has been routed while
operation.

When you mill thick materials, we adopt “Absolute Milling”. With this method, the material is
not pressed with pressure foot because z axis is controlled numerically.

And also "step milling" function
is effective approach:

Instead of cutting at once, the
same line is traced several times
increasing cutting depth
incrementally.

Using step milling, the prototyping machine can mill plastic and metal. But it is
the different concept of PCB prototyping machine. Don't put overload on the
machine.

I;
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To activate step milling,
open tool settings screen for each tools in CAM prefs menu.

~
B

| ’ |

' ] .

H;sg 888 88s sl

Click on Step field to turn ON

You can also set Depth and Lower2, if you
want to set depth and Z speed individually

Each step distance of step milling and other fields in dark are specified
in Board Maker screen in CAM Prefs. menu.
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Calibrate Thickness

In absolute milling and absolute step milling,
we recommend to calibrate the board thickness.

Sometimes when the thickness value is not calibrated,

the tool bit goes into the surface too deep or too shallow. It may
cause not only the unexpected result of milling but also the
overload of tool and spindle motor.

When Down button is clicked in Manual screen,

the spindle head goes down to the table with TOP
non-stop. Up
~ Spindle —--‘ ’
ON l OFFH DOWN
| ]
When Surface button is Surtace E3
clicked in Manual screen, Put mouse cursor inside th frame to use row keys
{ Add Thickness
Surface screen appears.
L) s -
Z- and Z+ buttons
2
allows you to move the s b ot |
head up and down 2+ .
incrementally. |
2 Mave 1l mm To Surface] 43,3296 mm

Z move field is the move distance of clicking Z- and Z+ each time. To
surface field shows the distance left between the tip of drill bit and the board
surface.

Click Z+ to move the spindle head down.

Getting close to the surface, To surface value is reduced.

Finally, the tip of bit reaches the surface.

At this point, we believe To surface field shows zero theoretically. In many
case, however, it is not zero. We know it is a tolerance. You can add this
tolerance to the thickness of Board or Underlay. This is how to calibrate the
board thickness.
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Option -
Fiducial Positioning
Camera



Move the camera
onto the reference
hole called P1 and
P2, register P1 and
P2 location and the

- program will align the
angle.

Mostly, the registration
pin is not necessary by
- using camera option.
However, the right
"~ side 70mm of milling
| area is out of range of
view field.
So when milling
large board, the registration pin will be necessary although you have the camera
system.
And this system is not auto-image-process.
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Attach Camera Holder to Prototyping Machine

Attach the camera holder to prototyping machine as the pictures below.
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Attach Camera to the Holder

Attach the camera to the camera holder as the pictures below.

_ For now, tighten the
screws of the holder to
hold the camera
temporarily.

- We will finalize the position
~ of the camera after
installing the camera
software.

The top side and the bottom
side of the camera are
shown in the picture left.

For now, you don't have to
connect the camera to your
computer.
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Install USB Camera Driver

Please check the label on your camera:

UCAM label

Please refer to install

UCAM camera driver

No label

Please refer to install

My-CAM camera driver




Install UCAM Camera Driver on Windows Vista

3 DO NOT CONNECT THE CAMERA BEFORE INSTALLING
= THE DRIVER

° Open from MITS Design Pro CD-ROM — Drivers
— Camera_UCAM Start Setup.exe.

° User Account Control screen appears.
Windows needs your permission to continue.

° Choose setup language

° Continue with the setup procedures.
Finally, installer will ask you to restart your computer.

After restarted, connect the camera to your computer.

L

.| Found New Hardware fezses!

e

¥ : . _ Found New Hardware
Windows needs to install drover software for your MITS .
B « screen will appear.

Board Maker

s Click Locate and install driver
U Lot a - | >N software

Windows will guide you through the pracess of installing driver software

for your device

+ Askme again later
Windows wall ask again the next hime you plug in yeur device of log on,

¥ Don't show this message again for this device
Your detice will not functan untd you install drver saftware.

| Cencel

User Account Control screen will appear.
Windows needs your permission to continue.

Click Continue.
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() o Foud Mo Hadase 4TS Boms Mk K
Insort the disc that came with your METS Beard Maker

Hyou have the duc thet camanh yout device inset 2aon. Visdons sl sutemcaly
semch the ¢ for dvowr wefoans

4 [don'tasve the dise. Show me Olher gplions

C Camca |

() i Fousd N Pardame - TS BoariMseel gl

Iastafing driver sofnvare..

% Doatinstall thiz draver softasre
Fou Sreuid chact your mamctactoners webone f2r updated drow oA
131 ot daice

4 Jherali this driver software 3ayway
Crdy mael dewer acftwere c2teined from your manufaciuone’s mebite tr

dnc Unngrwd scitware from cther coorces mtay ham sous comzuber o ctaal |
wfornuin.

.:_'g‘. Soe getads

() Foosd Ve aidnme - TS Bavs kel =
e software far this dovice has been successfully instalied

Wndowt e A nchad iegaliag the dmer scltaand for tNs deaes

:5) PAITS Eoard Maker

Windows Security screen will
appear.

Click Install this driver
software anyway

Finally, the USB driver has
been successfully
installed.



Install UCAM Camera Driver on Windows 2000/XP

DO NOT CONNECT THE CAMERA BEFORE INSTALLING THE
o DRIVER

—

° Open from MITS Design Pro CD-ROM — Drivers
— Camera_UCAM Start Setup.exe.

° User Account Control screen appears.
Windows needs your permission to continue.

° Choose setup language

° Continue with the setup procedures.
Finally, installer will ask you to restart your computer.

After restarted,
connect the camera
to your computer.

found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Found New Windowes wi saarch for cunert and vpdated software by
. looking on ot compudee, on thie hadwae patalson C0 won
Hardware will Ihe Wirdows Update \Web ate [wih your peimssion]
St art FRead aur povacy palicy
automatically.

Can Windows cornect to Windows Update to sexch foe
sollyare?

Choose No, not
this time and click
Next.

() Yes, this tize onk

() Yez. noas and evers time | corewct a device

................

................

Chek Mext 1o conliue.

[ Neod > ][ Cancedl 1
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Select Install the
software
automatically
(Recommended)
and click Next.

found New Hardware Wizard

Thiz wizard helos you instal softwens fol.
UCAME130 seties

Proceed setup

procedures. Finally,

installer will finish

the installation.

) If your hardware came with an installation CD
<2 ot floppy disk, inseit it now.

YWhat do vou ward the wead to do?

O Irstal froem a list of zpecilic location Wdvanced)

Chek Next 1o contiue.

[' < Back " Neod > ]ﬁC-:nch
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Connect My-CAM camera to your computer with USB cable.

Windows needs to install driver software for your MITS

. Board Maker
| e o S .
T e ey e L = R
1@ Locate and nstall divel software (recomimended) ;
Windows will guide you through the process of installing driver softwere |
for your device. 1

U

* Ask me again later
Windows will ask again the next time you plug in yeur dévice of log on,

@ Don't show this message again for this device
Your device will not functian until wou install drver software,

3

Found New Hardware
screen will appear.

Click Locate and install
driver software.

User Account Control screen will appear. Windows
needs your permission to continue.

Click Continue.

! 2o 4..5

Insert the master disk.

4

Insert the disc that cane with your METS Board Maker

Hyou huve the duc that o ah yout device, inse 2ooa Yiedons sl autemtcaly
2emch the S8¢ For dvowr tefoane

4 [don'thsve the dise. Show me olher plions.
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(L) & Fousd Nes Hardame  MITS Bavrs Mseel

Iastafing driver sofvare..

ﬁﬁ,‘lu"::‘ PP :

& Windows can’ vesify the [ ihlisher of thes driver softwar=

* Deatinsiall thiz draver softaace
Tou dredid chact your manctactiners webne 2rupdated drow oA
131 ot davice

4 rerali tnis drver software amyway
Srdy ek dower 3xftwere oxteined from your manufaclore’s mebiite or
e Unngred schvare from cther coorces atay hanm sous compzutar o et |

wfornrion.

. See getass

(L) s Fousd New Radmme - MITS Bais My

=

e software Sor this device has been successfully instalied

Wndowt e dnchad eaaliag the daverscltaare for tNs deaes

;!p PAITS Boord Maker
o
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Windows Security
screen will appear.
Click Install this driver
software anyway.

Finally, the USB driver has
been successfully installed.



Install My-CAM Camera Driver on Windows 2000/XP

Connect the camera to your computer and the Found New Hardware will start
automatically.

Choose Install from a list or specific location and
then click Next.

The device driver is stored in Drivers folder in the master disk. Drivers —
Camera_MYCAM

Welcome to the Found New
Hardware Wizard
This wizard helps you instal software for:

My-Cam USE Camera|ty-352)

') If your hardware came with an installation CD
? ot Hloppy dizk, insedl it now.

What co you want the vazard lo do?

..........................................................

T Install from = list oo specia bealion [ddvanced)

Clck MNest to continue.

I Next > I Cancel
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Start MITS Design Pro and Design View

Start MITS Design Pro and Design View.
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Change the application to the appropriate CAM application for the prototyping
machine you have.

Choose CAM Prefs. — Board Maker.

Set CAMERA Monitor ON.
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Click the icon Set distance from spindle to camera.

Move the spindle head of the prototyping machine using the manual operation
screen, and camera screen will scroll according to the movement of the spindle
head.

The screen illustrated on
the right shows that the
camera is watching at the
aisle of the table.

| | |
—_—— ¢
|

|
fo———p !

If the display is leaned or slanted, loosen the
screws of the camera holder and adjust the angle
of camera.
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If your camera is a UCAM and
it's mounted on FP-21T and
FPZ-31AT, loosen the screws
of the left side of the camera
holder and lift it up to adjust the
focus of the camera.
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The camera is mounted besides the spindle head of the prototyping machine. It is necessary
to set the distance between the spindle and the camera.

Click the icon Set distance from spindle to camera.

Move the
spindle head
to any
location.

Drill a hole for
a reference

and then click
Offset From.
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Move the camera to the
location where the marker
on Design View matches
the center of the hole.

Then click Offset to.

The program will
calculate the distance
from spindle motor to the
camera.

Click Marker button
on Design View.
Marker Preference
screen enables you to
change marker shape
and color.

It helps you to

match the hole

and marker.
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A film which has grids printed is enclosed in the camera. This film is
called “Calibration sheet”.

Place the calibration sheet on the machine table.

Move the camera using manual operation
screen on CAM and adjust gauge interval

using marker preference screen on Design
View to match the grid of the sheet.

In this example, when the
gauge of maker matches the
grid on sheet, Gauge Interval
on marker preference screen
says 51 pixel.

The interval of grid on sheet is 1mm (0.03937").
So enter "51" pixel ="1" or "0.03937" in the calibration field and then
click set.

After this setting, you can get the value with unit which you like according to
change the gauge interval and circle radius of
marker.
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P1/P2 Alignment with Camera

How to align P1 and P2 location precisely with camera (for bottom):

Before making the alignment of P1 and P2, click CAMERA button to the state of
pressed. Software knows that you want to work from the view of camera and
move the camera to the current location.

|
— =
To PO(stancby poin [
Cancel
U Q
BOTTOM x P4 I
P2 BaCK |
~Spindle —— I
I l DOV LEFT RIGHT J
FRONT | P | :Q

Shot I HOMEZ
F3 | To Inﬂiall

« When the Move the head to P1 and click Home message appears, use the
directional button to move the spindle head to P1.

. When the center of camera marker match the center of hole, click on HOME and
the system will recognize the point as P1.

. When Align P2? message appears, you must set P2.

. Click on “OK”, and the prototyping machine will recognize that the board has
been turned over in parallel with the X axis, and the head will move to P2,

. Change the movement distance to either 1 mm or 0.1 mm and move the
camera to the exact location of P2.

« Once the camera is aligned with P2, click HOME so that the software
recognizes where P2 is located. The software then calculates any deviation in
board alignment and compensates as needed.

. Click CAMERA to pop-up and software moves the spindle onto the current
location.

. Click OK to close the Manual Operation screen.
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Option — Vacuum Table



Screw for
attachment

w : Porous Plastic Resin X

Vacuum Table
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* How to attach the nozzle to the vacuum table.

1. Loosen 8 screws at the nozzle connection area of the vacuum table.
2. Hook up the nozzle to the nozzle connection of the vacuum table.

3. Tighten 8 screws.

FP-21T / FPZ-31AT

Eleven Auto
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Place the vacuum table on the table of the machine.

Fasten the six screws attached in the kit.
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Insert the hose from the behind of the machine.
Insert the nozzle into the hose. Fix the hose by band fastener.

Connect the vacuum cleaner and the hose.

The power supply of the vacuum cleaner (No.4 in the illustration) must not be
¥ II_'" from the prototyping machine itself, but from other independent power supply.
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Enter Table Thickness

Choose CAM Prefs.—Board Maker on CAM screen.

Change the Underlay to 20mm and click OK.
Since the thickness of the vacuum table is 20mm, please make sure that you configure this
value. Otherwise, it will not mill/process properly..

Board Maker Settines

Board maker FP-21T ~| =
Resolution 10.00400 )

Milling circle Cirde as drawn ~ A
INC rmilling =

Reference hole P1-PZ Revisad v

Mill spd.{mmisec) W Dry runfmmisec) W
Lower1{mmjsec] '1?0’636_ Lower2imm(sec) ]EJEEE_
Thickness(rmm) -IDT. @rlay(mm) @
Press depthimm) 3.0000 Sim depthimm) iU.UOUU

Drill wait{ms) o0

Before cuttingims) 100—- After cutting{ms) 100

Before shob{ms) 1000 After shotims) EEISEI—
R5232C port comt =) Baudrate [scon  ~|
CAMERA Monitor §0FF v
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Place Board on Vacuum Table

After placing the substrate board on the vacuum table, please turn the vacuum
cleaner on manually.

Fix the side of the porous plastic resin and the substrate board using the
Scotch tape.

This procedure is required in order to avoid the displacement of the substrate in case
the machine was turned off and the hose comes off from the machine.

TE Do not turn off the vacuum cleaner until the processing finishes!
L]

When performing the double-sided processing, please insert the
registration pin in the porous plastic resin. Please refer to P.35.

The porous plastic resin is considered as a consumable.
When the surface of the porous plastic resin becomes not flat with many
scratches/scars, please exchange the resin.

> =

When fabricating a small circuit board, please make sure to cover the
porous plastic resins. Since the porous plastic resin had microscopic holes
which sucks the air in, the suction to the board will weaken if it is not
covered.

I:;
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Trouble Shooting



Trouble Shooting — RS232C Cable

1. No response (mouse pointer keeps hourglass)

-Press Shift+ESC to cancel the communication at once. And then
check the following items:
O Power is not turned on yet.
O RS232C serial cable is not connected.
O RS232C cable is wrong (Straight/Reverse)
Refer also to P.25.

2. Message "Port Open Error" or "Port No. Error"
O Port No. is wrong.
Choose CAM Prefs. — Board Maker.
Re-confirm that RS-232C field is correct port number. (COMx)
O Re-start the software when RS-232C field is changed.
The settings will apply from the next time the software is opened.
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Trouble Shooting — USB Cable

1. Message "Port Open Error"

O Power is not turned on yet.
O USB driver is not installed yet.
O USB cable is not connected.

In this case, there is no MITS USB driver in device manager screen.

2. There is MITS USB driver in device manager screen.
However, no response when “Start Job” icon is clicked.

O Press Shift+ESC to cancel the communication at once.
And then try again.
O If there are no response without message, go to

CAM Prefs — Board Maker
and re-confirm that RS-232C field is set to USB. and
re-start the software.

3. No response when “Start Job” icon is clicked and Shift+ESC key cannot cancel the
communication.

O Turn off the prototyping machine and then try Shift+ESC key to cancel.

O If this situation frequently happens, change the properties of USB root
hub in device manager of your computer (See another page)

If everything mentioned above cannot solve the problem, or the
communication is unstable, we recommend using RS-232C serial
communication.

If your computer has no RS-232c¢ port, try USB-Serial conversion cable
which is sold in PC shop.
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Open the device manager screen in control panel on Windows. Right click
on USB Root Hub and click Properties.

Q System devices

- @ Universal Serial Bus controllers

----- 8 Intel(R} 82801FB/FBM USB Universal Host Contr
----- a Intel(R} 82801FB/FBM USB Universal Host Contr
----- @ Intel(R) 82801FB/FBM USB Universal Host Contr
----- @ Intel(R) 82801FB/FBM USB Universal Host Contr
----- 5 Intel(R} 82801FB/FBM USB2 Enhanced Host Cor
----- 8 USE Mass Storage Device

----- v
..... ¥ USERoot
..... @ USBRoot!
..... ¥ USBRoot |
..... @ USERoot}
&= UsB

Update Driver Software...
Dizable
Uninstall

Scan for hardware changes

Properties

Click Power Management tab,

Check off the Allow the computer to turn off this device to save power”

o

Driver | Details Fower Management l

USB Root Hub

<

[T]iAliow the computer to tum off this device to save power

[ ] Mllow this device to wake the computer.

There are several USB Root Hubs on the device manager screen.
Do the same settings on all the USB Root Hubs.
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Recovery after Accidental Stop

If a problem occurred during the previous session and milling had to be stopped
ﬂ or the power was turned off by mistake or some other unusual event occurred,
- please do the following procedures for recovery. Otherwise, it may cause
unexpected action.

Recovery after Accidental Stop

Close all dialogs (screens). As the

software keeps idling/waiting (it CUTTTE—— S
look like not responding), press Tapsstotrornn | E
SHIFT+ESC to cancel the 5 } W i S,

communication. o
Fpy oA Lerr | FIGHT J
otil ceed e — oNe
25 " | o | o
WI ROVE)
3 Ynlll
‘_J e SetFl | _

Nre fxdarce(nm) W

g o -

Covurianesy 17" i ATadives ton
Jp—

1 )
Thoreseinm | Crarga Rpal e taay

soasmoners |0

oo 7 comn] e || o | [t ] G

Ppnel CO0perg |1

x}

Confirm that there are no dialog boxes displayed.
Turn off the power switch.

Release emergency switch
To release the switch, rotate the switch a little and it
will pop up.

Turn the power switch back on.
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Recovery of Auto Tool Change

If a problem occurred during the previous session and milling had to be stopped

A or the power was turned off by mistake or some other unusual event occurred,
please do the following procedures for recovery. Otherwise, it may cause the
unexpected action.

Recovery after Accidental Stop

Call up the manual operation screen and click ATC button.
The screen illustrated below will appear.

~Spindle Auto Tool Change
O | OFF
, — Enter Mo. of the tool post. OK
‘ ATC Get for: 10 Cancel
Put back ko: [10
Move distance{rmm

1. Inthe case that tool change failed in the previous session, the
screen shows -1 in the tool No. field.
This means that software is unaware of the tool that the machine is currently holding.

2. Infield Put back to, enter the No. of the tool post which the prototyping machine
actually has. Be sure that the actual tool post is empty which is specified as Put back
to.

3. Enter a different tool No. in field [Get for].

4. Click OK, and the spindle head returns the tool it is holding to the tool post
Put back to.
And the spindle head picks up the tool from the post Get for.

5. Now software knows what tool is held.
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