How to create PCB using MDX-40A
and Fab Modules

First edition published in 6" May, 2014.
This document was written by Shohei Aoki. Your feedback is welcome.

Please contact to shoaok [at] gmail.com if you have any questions.
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1. Requirements

PCB milling with MDX-40A and Fab Modules was tested in the
following environment.

OS: Windows 7 32 bit and Ubuntu 12.04 LTS 32 bit
Software: VPanel (on Windows), Fab Modules (on Ubuntu)
Other script: scale.py (described later)

It means you need two PC to run MDX-40A. After setting the origin
point on Windows, you will switch to Ubuntu to send RML data.’

1] tested using Ubuntu on virtual machine, however, the print command didn’t

run on Ubuntu on virtual machine.



2. Install software

Windows

Install a driver for MDX-40A and VPanel software from an install disk.

Ubuntu

1. Fab Modules

Go to CBA-MIT website and get the latest copy of the source code.
http://kokompe.cba.mit.edu

Extract the .zip files. Open terminal and go to the location.

$ cd /path/to/fab_src

Typing following command will install Fab Modules automatically on
your Ubuntu system.

$ sudo apt-get install python python-wxgtk2.8 python-dev python-pip
gcc g++  libpng12-dev  libgif-dev  make bash  okular
libboost-thread-dev libboost-system-dev cmake

$ make fab

$ sudo make install

2. CUPS and Ipr
Type following command to install CUPS and Ipr.

$ sudo apt-get install cups
$ sudo apt-get install Ipr
$ sudo service cups start

3. Python
Python is already installed in the process above.



3. Create PNG image with EAGLE

We are going to create a PNG image for milling and cutting outline.

Open your .brd file with EAGLE.

Select “display” icon to select layer for milling.
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Go to File>Export>Image.
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resolution high enough (for example, 2000 dpi).
You get a PNG image as below.




Secondly, we create an image for cutting outline. We draw a
rectangle to indicate the area of PCB.
Click a rectangle button as shown below.
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Select “Document” layer. (Actually whichever layer will work)
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Draw the rectangle to include whole area of the circuit. Click to put an
origin point, and click again after you move cursor to other end of the

rectangle.
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Select only Document layer we created now (by clicking “display’
button as mentioned above). You just see the rectangle as shown
below.
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Repeat the above process to create the monochrome image.
Finally, you will get a PNG image as below.
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4. Create RML with Fab Modules

Open a terminal on Ubuntu. Type “fab” and hit enter.

e 06 4 shohei@aoki-mbp14: ~ — ~ — zst
~ fab

The following dialog will appear.

(806 fab
from format: to process: with program:
v v program
omn a
GUl size (pixels): 400 fab modules version: 10/4/13 Ros quit

Select .png for format and .rml for process. Click make_png_rml
program.

|® 006 fab
from format: to process: with program:
image (.png) ¥  Roland Modela (.rml ~ make_png_rml
L ] ] a
GUI size (pixels): 400 fab modules version: 10/4/13 E:: quit



Click “load” to load png image.

000
1 v) gag Loaur

freen prg. e path tor rml

speed (mm/s)  jog (mm)
K 1
xmin (mm)  ymdn (mm)

Load .png - &

maove 1o xmin,ymin

make path  woe: 20 .
dameter (mmi 025 1 offsats (-1 to h)
overlap (0-1) 0.5 L1 error (pixels)
ntersity (0-1) 0.5

Choose your PNG image.

Choose a file

Lel» | H & v || £ Hello Small Arduino

FAVORITES Yesterday

WAV LRy D
-png
’5‘03 PM.png Hello_Small...uino_OM.b##

Previous 7 Days
% Documents v y

€ Downloads

fab_mod_int...ino_om.path
fab_mod_int...ino_om.rml

1 .mov
ass 30 fab_mod_ou...ino_om.path

duino

=) Desktop fab_mod_path_info
tic b " M Hello_Small...uino_OM.b#1
Lastic bags.s B Hello_Small...uino_OM.b#2 Hello_Small_Arduino

om.png
B Hello_Small...uino_OM.brd Kind Portable N .

1598 “o Hello_Small...uino_OM.sch Size 10K8
iter 1 hoge Created 5/3/14, 11:53 AM
hoge.rml Mod fied 5/3/14, 12:18 PM
[ ] interior Hell...ino_om.png Last opened 5/3/14, 12:18 PM
out.rml Dimensions 3002 x 3408

_ Cancel | | Open |

14



The PNG image loaded.
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The default preview is complex, so let’s switch to simple view. Select
“segments” in the dropdown menu.
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Now we are ready to create a milling script.
Click “make .rml” to create a RML file. We used following parameters
for milling.

Table. RML parameters for milling. e

speed(mm/s) |2.0 e ————
Jog(mm) 10(defaU|t) jﬂ speed (mm/s) jog (mm)

Xxmin(mm) 0 % 2 1.0
. xmin (mm) ymin (mm)
ymin(mm) 0 / | - .
q~

move to xmin,ymin
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Go to the directory where you typed “fab” command.

(It's your home directory in Ubuntu by default: /home/<username>/)
You can see there is a file generated, whose extension is “.rml” .
This file is a data to send to MDX-40A.

Repeat the process again for another PNG image to create the RML
for cutting outline. In this case, select outline PNG image and use
“cut out board(1/327)".
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Change parameters. Set “bottom Z (mm)” and “cut depth (mm)” to
-5.0 and 1.2 respectively.
NOTE: DON'T CHANGE THE VALUE if you are using MDX-15/20

left: pan, scroll: zoom, right: rotate ~ reset View = csagments v
make .path  type: 3Drough v

diameter (mm) 0.79 1 offsets (-1 to fill)

overlap (0-1) 0.5 1.1 error (pixels) _5 0
top intensity (0-1) 0.5 -0.6 top z (mm) :
bot intensity (0-1) 0.5 | -5.0 bot z (mm) ‘ /
cut depth (mm) 1.2

12"

Make another RML file as instructed above.
The parameters are as follows.

Table. RML parameters for cutting out.

speed(mm/s) | 1.0
jog(mm) 1.0(default)
xmin(mm) 0
ymin(mm) 0

Now let’s quit Fab Modules. Pressing <Control>+C Kills the current
process of Fab Modules.
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5. Set origin of MDX-40A

Use VPanel on Windows to set the origin. After you set the origin,
unplug the USB and connect it to Ubuntu.
We set the spindle speed as 10,000 RPM.

| Roland VPanel for

[Usel Coordinate System v ]

X 0.00 mm
Y 0.00 mm
y 4 83.93 mm

()1 Step (10 Step (100 Step

# 10000 : rpr () Low Speed @ High Speed
Move to | XY Origin

"“ 0 mmZmin Override

Cutting Speed
Spindle Speed :

Current Jig: Set Origin Point | User Coordinate System v]

@) Set |X Origin here Apply

@ Set Z origin using sensor

Detect Jig... Set |Y Ongin at center of rotation Apply

Set |YZ origin at center of rotation Apply

Drill Workpiece...

[ Preference... H Cut... (it Cutting
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6. Configure CUPS

CUPS (Common Unix Printing System) is an open source printing
system for UNIX-like OS. We use CUPS for communicating
MDX-40A, since it doesn’t support serial USB. CUPS can be also
used for MDX-540 and iModela.

Open following address in your web browser. http://localhost:631

8O0 Grome-curs17a

« C i | localbost 631 GO TP =

' Apps D YouTube L weliy L WyWwed SSLvIN [ Sohelar B tmate BRY AANE L Other Bockmarks
C Home Administration Classes Online Help Jobs Printers Q

CUPS 1.7.1 -

SYSTEM
CUPS is the standards-based, open source printing system developed by Apple Inc. for O5* X and
other UNIX"-like operating systems.

CUPS for Users CUPS for CUPS for Developers
Overview of CUPS Administrators Introduction to CUPS Programming
Command-Line Printing and Adding Printers and Classes CUPS API
Cptions )

Managing Operation Policies Filter and Backend Programming
What's New in CUPS 1.7 )

Printer Accounting Basics HTTP and 1PP APl
User Forum Server Security PPD API

Using Kerberos Authentication Raster AP

Using Network Printers PPD Compiler Driver Information File

cupsd.conf Reference Reference

Find Printer Drivers Oeveloper Forum

CLUPS and the CUPS logo are trademarks of Apple Inc. Copyright 2007-2014 Apple Inc. All rights reserved
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Click “Adding Printers and Classes”. If you are prompted to enter
your username and password, enter it according to your system
information. (it is login information of your account.)

C Home Administration Classes Online Help Jobs Printers Q

CUPS 1.7.1

CUPS is the standards-based, open source printing system developed by Apple Inc. for OS* X and

other UNIX*-like operating systems,
Click here

CUPS for Users CUPS for CUPS for Developers
Overview of CUPS Administrators Introduction to CUPS Programming
Command-Line Printing and Adding Printers and Classes CUPS API
Options

Managing Operation Policies Filter and Backend Programming
What's New in CUPS 1.7 Printer Accounting Basics HTTP and IPP APIs
User Forum _

Server Security PPD API

Using Kerberos Authentication Raster API

Using Network Printers PPD Compiler Driver Information File

Reference

cupsd.conf Reference

Find Printer Drivers Developer Forum

Click “Add Printer”.

C Home Administration Classes Online Help Jobs Printers Q

Click "Add Printer"

Printey Server

Add Primer | Find New Printers Manage Frinters Edit Configueation File View Access Log View Error Log View Page Log
Classes Server Settings:
Advanced »
AGd Class  Manage Classes Share printers connected to this system
Allow printing from the Internet
JObS Allow remote administration
Use Kerberos authentication (FAQ)
Allow users to cancel any job (not just their own)
plmage jobs Save debugging information for troubleshooting
Change Settings

RSS Subscriptions

Add RSS Subascrgtion
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Select “Roland Modela MDX-40A” and click “Continue”.

G Home Administration Classes Online Help Jobs Printers Q

Add Printer

Local Printers:  EPSON FireWire

Fax Printer (fax) Select Roland MDX-40A

Bluetooth-Modem

@ Roland MDX-40A (Roland MDX-40A)

Discovered Network Printers:
Other Network Printers:  EPSON TCPIP

IPP (Internet Printing Protocol) (http)
IPP (Internet Printing Protocol) (https)
IPP (Internet Printing Protocol) (ipp)
IPP (Internet Printing Protocol) (ipps)
LPD/LPR RA R ERTY VS
Windows printer via spoolss
AppSocket/HP JetDirect

@ ¥~—_  Click "Continue"

Click “Continue” to proceed.

@ Home Administration Classes Online Help

Add Printer

Name: Roland MDX-40A

(May contain any printable characters except “/", "#", and space)

Description: rolond MDX-40A
(Human-readable description such as "HP LaserJet with Duplexer”)

Location:

(Human-readable location such as "Lab 1")

Connection: usb://Roland/MDX-40A?serial=A

Sharing: & Share This Printer
Continue

<+— Click "Continue"
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Select “Raw” and click “Continue”.

Add Printer

Name: Roland_MDX-40A
Description: Roland MDX-40A
Location:

Sharing: Share This Printer

Make: NRrG
Oki
Olivertti
Olympus
Panasonic
PCPI

H .

Or Provide a PPD File: choose File ' No file chosen

Add Printer

Connection: usb://Roland/MDX-40A?serial=A

Select "Raw"
Continue Q._C"Ck "COnti nUE"

Check if “Raw queue” is selected. Click “Continue”.

Add Printer
Name: Roland_MDX-40A
Description: Roland MDX-40A
Location:

Sharing: Share This Printer

L1 T B Raw Queue (en) |

Or Provide a PPD File: ' choose File W
Add Printer

Connection: usb://Roland/MDX-40A?serial=A

Make: Raw | select Another Make/Manufacturer

Click "Add Printer"
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Click “Set Default Options”. You don’t have to change the default
values.

Set Default Options for Roland_MDX-40A
N"NF—  RI>—

INF—
" n
BA%RISF—: none s n On e
#TINF—  none llnonell
Set Default Options
‘

Click "Set Default Options"

Now you successfully configured CUPS. Added printer is supposed
to be named as “Roland_MDX-40A", and the status should be “Idle”.

G Home Administration Classes Online Help Jobs Printers Q

Roland_MDX-40A (Idle, Accepting Jobs, Not Shared)

Manterance | Admiristration s "Idle" is fine
Description: Roland MDX-40A
Location:
Driver: Local Raw Printer (grayscale)
Connection: ush://Roland/MDX-40A%serial=A
Defaults: job-sheets=none, none media=unknown

Jobs

Search in Roland_MDX-40A: Search | Clear

Show Completed Jods Show All jobs
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7. Change scale of RML with Python script

The RML files we created in the previous section work fine for
MDX-15/20. However, we found out that we have to modify the
values of X, Y and Z in the RML files, when we use these files with
MDX-40A.

For this, | created the Python script. Save the following text and
name it as “scale.py’.

(Make sure that the indentation is complete the same as the text
shown below. Python language is sensitive for indentations).

scale.py

#!/usr/bin/env python

#-*- coding: utf-8 —*-

import re

import math

print """

FHEHEHH A AR A A A A
*** RML scaling script ***

2014 May, Shohei Aoki

For the sake of MDX-40A users and so on...
If you have any problem, please contact:
Shohei Aoki / shoaok [at] GMAIL.COM

FHEHHHH A AR A A R

#scale = 2.3
scale = raw_input ("Input the scale you want (default 2.48): ")
if scale == "":
scale = 2.48
else:
try:

scale = float (scale)
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except:
print "Input a valid number!! Aborting."

exit ()

pu = re.compile (""PU")
z = re.compile(""Z")
input = raw_input ("RML file name to convert?: ")
if input == "":
print "No input file specified. Exit."
exit ()
fin = open (input)
output = raw input ("Output file name?: ")
if output == "":
fout = open('out.rml', 'w'")
else:
fout = open (output, 'w')
for line in fin:
newline = -1

None:

if not pu.match(line)
lat = line.split ('PU') [1]

x =

lat.split(',") [0]

y = lat.split(',") [1].split(';") [O]

sx = int (int(x) * scale)

sy = int(int(y) * scale)

print 'Convert x:'+str(x)+"->"+str(sx)+",
newline = "PU"+str (sx)+","+str(sy)+";¥n"

None:

elif not z.match(line)
lat = line.split('Z")[1]

lat.split(',") [0]

y = lat.split(',')[1].split(';") [0]
depth = lat.split(',')[2].split(';") [0]
sx = int(int(x) * scale)

sy = int(int(y) * scale)

Convert y:"+str(y)+"->"+str(sy)

26




print 'Convert x:'+str(x)+"->"+str(sx)+", Convert y:"+str(y)+"->"+str (sy)
newline = "Z"+str (sx)+","+str (sy)+", "+depth+";¥n"
if newline == -1:
fout.write (line)
else:
fout.write (newline)
print
print

print "Successfully processed. Exit."

fout.close ()

Open a terminal and change directory to the folder you put the
scale.py script.

$ cd /path/to/file location
Run python with following command.

$ python scale.py
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Then you will be prompted to input some information.
By default, just put the values as shown in the figure.

Input the scale you want (default 2.48): 2.48
RML file to convert 2: input_filename.rml

Output file name?: output_filename.rml

ann python scale.py — python — Python — 80x24
# RMLScoler X python scale.py

RERERERRERNEREFEEREBERRERERGRERIRNERRAR AR ARY
*%* RML scoling script ***

2014 May, Shohei Aoki
For the sake of MDX-4QA users and so on...

If you have any problem, please contact: m
Shohei Aoki / shoook [at] GMAIL,COM
BONBRERRBABRBRSBRERENEVRIRBRIREBUEREFEVRINE

Input the scale you wont (defoult 2.48): 2.48
RML file name to convert?: hello_arduino_board_milling.rml

Output file nome?: miling.rml
inputRMI¥filename
QutputiRNVIRfilename
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Hit enter, and the dimension will be magnified 2.48 times as large as
the original size.

® O O [ shohei@aocki-mbp14: ~/Dropbox/Codes/python/RMLScaler — ..hon/RMLScaler —...

Convert x:1490->3695, Convert y:29->71
Convert x:1483->3677, Convert y:25->62
Convert x:1476->3660, Convert y:24->59
Convert x:42->104, Convert y:24->59
Convert x:42->104, Convert y:25->62
Convert x:35->86, Convert y:28->69
Convert x:34->84, Convert y:29->71
Convert x:29->71, Convert y:34->84
Convert x:25->62, Convert y:41->101
Convert x:23->57, Convert y:51->126
Convert x:24->59, Convert y:1379->3419
Convert x:24->59, Convert y:1379->3419
Convert x:25->62, Convert y:1383->3429
Convert x:26->64, Convert y:1384->3432
Convert x:28->69, Convert y:1388->3442
Convert x:29->71, Convert y:1389->3444
Convert x:34->84, Convert y:1394->3457
Convert x:41->101, Convert y:1398->3467
Convert x:47->116, Convert y:1399->3469
Convert x:47->116, Convert y:1399->3469

L e A b B A A B A

Successfully processed. Exit.
RMLScaler X

Do the same thing for a RML file of cutting outline.

Make sure you have two modified RML files now. You are ready to
print them with MDX-40A.
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8. Send RML data to MDX-40A

Attach 1/64” end mill to the spindle and set X,Y,Z origin using
VPanel.

Disconnect USB cable of MDX-40A from Windows PC and connect it
to Ubuntu PC.

You can check if your PC is recognizing your MDX-40A with
following command. Open terminal and type “Ipstat -s”.

$ Ipstat —s
> device for Roland_MDX-40A: usb://Roland/MDX-40A?serial=A

Ipstat -s

® O O [ shohei@aoki-mbp14: ~/Dropbox/Codes/python/RMLScaler — ..hon/RMLScaler —...
-» RMLScaler X lpstat -s

system default destination: OKI_MC860_3BB60A

device for OKI_MC860_3BB6@A: dnssd://OKI-MC860-3BB6OA._pdl-datastream._tcp.local

./?bidi
device for Roland_MDX-40A: usb://Roland/MDX-40A?serial=A

Your MDX-40A

Go to the directory where the RML files are located.
Use Ipr command to send the RML to the printer.

$ Ipr =P Roland_MDX-40A milling_data.rmi

Usually it takes about 30 minutes or so to finish milling, depending on
the complexity of your PCB layout.
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After milling the PCB layout, change the end mill to 1/32” and set the
Z origin. You should not change the X and Y origin at the moment.

Send the RML data to cut out the board, in the same way.

$ lpr —P Roland_MDX-40A cut_out_board_data.rml
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9. Troubleshooting

1. Cancel job

If you want to cancel a job, you can do it from CUPS.
Go to the following location and click “cancel job”.
http://localhost:631/printers/Roland_MDX-40A

G Home Administration Classes Online Help Jobs Printers

Roland_MDX-40A (Processing, Accepting Jobs, Not Shared)

Description: Ro'and MDX-40A
Location:
Driver: Local Raw Printer (grayscale)
Connection: usb.//Roland/MDX-40A%serlal=A
Defaults: job-sheets=none, none media=unknown

Jobs

Search in Roland_MDX-40A: o Search  Clear

Show Completed Jebn Show Al jebn

Click "Cancel Job"

Showing 1 of 1 active job.

Yiov Name User Size Pages State Control

Roland_MDX-40A-48 Unknown Withheld 3k Unknown processing since | Cancel Job [ Marve Job

Wed May 7 10:59:02 2014
“The printer is offline.”

The job is canceled.

G Home Administration Classes Online Help Jobs Printers

Cancel Job 48

Job 48 has been canceled.
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2. Printer is paused

lpr command doesn’t run if the printer status is “Paused”.

This usually occurs after you push emergency stop of MDX-40A.

To resume printer, go to CUPS configuration page. Open following
URL in your web browser:

http://localhost:631/printers/

Click Roland_MDX-40A.

« cCn localhost 631 /printers q o= H O R
1 anpy I YouTube L unlity L Mywed SSL-vPN 5] semodar [ wamane L LT ' i Onher Bookma
C Home Administration Classes Online Help jobs Printers
Search in Printers: o Searth  Owar

Showing 2 of 2 printers.

¥ Queue Name ¥ Description Location Make and Model Status
OXI_MC860_3BB60A OKI-MC860-~3BB60A Generic PostScript Printer  Idle
Roland_MDX-40A Roland MDX-40A Local Raw Printer Idle - "Sending data to printer.”
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If the printer state is “Paused”, you have to resume it.

(Otherwise it is no problem.)

Select “Resume printer”. You will be promted to enter your user
name and password. Enter the information and the printer will be
resumed.

B OB B rowsd uox-1cA- QU w | »

s Cca bocalbost 631/ printers / Reland_MOX-40AMbch_jobs«completed LR f, ‘ =

T oArpe BB VouTube i wnliy G Mywes  SELymN B Seseler QL vamate LI Lk Other Baskmarks
G Home Administration Classes Crline Help foos Printers q

Roland_MDX-40A (Paused, Accepting Jobs, Not Shared)

'
: Roland_MDX-40A

Driver: LO%g! Raw Printer (graysca'e) P u
Connection: usb. Mgoland/MDX-40A%serial=A

Defaults: job-shaMs=none, none meda=unknown

“"Click here = ~

Shaw Atve Jobs | Shew Al jobs

Jobs

Showing 35 of 35 completed jobs,

AlDa Name user Size Pages State Control

Roland_MDX-40A-43 Unknown Withheld 62k  Unknown canceled at Regrom b
Tue May 6 22:02:23 2014

Rotand_MDOX-40A-42 Unknown Withheld 52k Unknown canceled at Repriat job
Tue May 6 22:02:22 2014

Roland_MDX-40A-41 Unknown Withheld 3% 1 canceled at Reprot o
Tue Mav 6 22:02:21 2014

I wondarea- 1 Snip = & Yowhl  »

o Sovengrenn exe * & lablihioge peg S W MMMLASIINNS g *

Maintenance
Print Test Page
Reject Jobs
Move All Jobs
Cancel All Jobs
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Check if the printer is “Idle” now.

@ Home Administration Classes Online Help Jobs Printers Q

Roland_MDX-40A (Idle, Accepting Jobs, Not Shared)

0 0 Admie + "ldle" is fine
Description: Roland MDX-40A
Location:
Driver: Local Raw Printer (grayscale)
Connection: usbh://Roland/MDX-40A%serial=A
Defaults: job-sheets=none, none media=unknown

Jobs

Search in Roland_MDX-40A: o Searcn | Clear

Show Completed Jjoos Show All jobs
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