SOFTWARE INSTALL
SETUP

BLADERUNNER AIO SUPPORT CD.

I Contains Auto Install File to automatically load Drivers (Plug-ins), Custom Screens,
and Custom Profiles for router and plasma.

Contains Complete Manual and all associated Manuals for internal cards.
Contains tested version of MACH3 software (DEMO VERSION).
Contains sample artwork for plasma and router.

I Contains Demo version of DXFTools for smooth arcs and curves from CorelDraw
DXF export.

I Contains Demo version of SheetCAM.
I Contains Demo version of nesting tool for SheetCAM.

I Contains Basic TubeSlicer ! Plug-in.




The setup of the BladeRunner AIO Series Interface involves the installation of
MACH3 software and some support files on the PC to be used for the machine
controller. While we will guide you through the setup for MACHS3, the MACH3 manual
gives more in-depth instructions on each feature. Familiarize yourself with the
controls on the BladeRunner Front Panel and with the loading and operation of
MACHS3 with the proper profile. The SOFTWARE part of this manual is devoted to
getting MACH3 properly installed with the right support files and profile to run the
BladeRunner. After you have the software installed and the cables and satellite
cards hooked up, you will be guided through a series of tests to determine if
everything is working. We ask that you go through the setup and manual in the

order presented. If at some point you cannot get the expected results and check
your connections and setup with no success, then call our tech support person (also
the engineer, assembler, tester, webmaster and marketing guy!) at 903-364-2740.
While we work a lot of strange hours we may not always be available to answer
the call so leave a detailed message of the problem and how to get in touch
with you will hear back from one of the staff. Often an email to
Tom@CandCNC.com_ will get a response after hours or on weekends.
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Installation and setup of your BladeRunner AlO.

There are a series of steps you must complete to setup and interface the
BladeRunner AIO with your PC and Your Plasma torch

Install and setup the Primary Parallel Port in your PC

Setup and configure the first serial port (COM1) on your PC *

Install MACH3 software (proper version)

Copy your MACHS license into the MACH3 main folder

Run the install program from the CandCNC Support disk to load
custom screens and setup files and Plug-ins

Open MACHS3 and check screens and configure the PLUG-INs
Connect the 2 PC port cables (one 25Pin, one 9 Pin) to the front of the
BladeRunner *

Run a quick series of tests to confirm the ports are working and that
MACHS3 is configured correctly

Do final checkout.

Setup and test any Expansion Cards (DTHC or Spindle Speed)

Fire up the machine and cut a test file.

* Serial port install and setup is not required for simple Router/Mill
operation . Serial port is used to send and receive information from/to
the Expansion Modules (DTHC & 1SS-02). Itis also used to display the
Power Supply parameters and report faults to the screen. You can elect
not to use a serial port if you are not using the DTHC or ISS-02 Modules
AND you do not want to see the power supply operational specs (Volts,
Amps, Temperature). The fault shutdown will still work and the front
panel fault indicator will show the source of the fault but there will be
no display on the screen.



INSTALL and SETUP PRIMARY and/or SECONDARY PARALLEL PORTS

NOTE: USE THIS SECTION ONLY IF YOUR PC DOES NOT HAVE A BUILT-IN PARALLEL
PORT and/or SERIAL PORT OR YOU HAVE PURCHASED THE MPG101B HAND
CONTROLLER THAT USES A SECOND PARALLEL PORT.

Use the same procedure to install a primary (PORT1) Parallel Port (if your PC does not
have one) or a second port. Do not attempt to use two separate parallel port cards of
the same type to get two ports. For two ports use a Dual Parallel Port card. CandCNC
stocks low cost parallel and parallel/serial PCI expansion cards.

o
S
l—
w
7
w
:
=
o)
14
<
T
(&)
a

Make sure the card you install has drivers for the version of Windows you are running.
Win2000 drivers may or may not work in XP (or visa versa). When you install the card in
your computer and turn it back on, it should find the new hardware and when prompted, you
should use the disk that comes with the port card to install the correct drivers. There should
be instructions with the card on the proper way to install the drivers.

After you install the parallel port and Windows recognizes the port(s) then open the device
manager from the Hardware section under Windows /Control Panel/System and open the
Ports icon and find the Port entries. Open that and click on the resources tab.

Write down the first number in the Input/Output range (DEOO in this case above). We will have to enter
that number in the MACH3 setup procedure later
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You will have to setup the COML1 serial port in Windows. It should be setup with 9600 baud, 8
bits, no parity, 1 stop bit, no Flow control

Testing: We will test the functionality of the com port after we hook up the BladeRunner
to the computer



READ THESE NOTES!

It helps to have a basic understanding of how MACH operates, what it does and how it combines with
the BladeRunner Hardware to generate motion.

! There are 3 distinct parts (legs) of CNC:  CAD(Drawing), CAM (Toolpathing) and CONTROL
(operation of the hardware and operator interface. MACH is the third and last (CONTROL) . It does
not generate toolpaths from a file; it cannot be used to draw or edit artwork. It runs a specific "dialect#of
G-Code.

I Specific software programs are used for the CAD  (drawing) to generate the base artwork in vector
format. For simple shapes a pure CAD program can be used. For artistic, decorative or signage type
cuts, a drawing program that allows drawing in vector format (lines) will better fit the needs and is a lot
faster than pure CAD. It will allow import of several Vector type formats to allow you to use vector clipart
(like the files found at www.VectorArt.com) The two most popular drawing programs are CorelDraw (any
version after 11) and Adobe lllustrator.

I The CAM process takes a drawing file and allows the user to import it in line format, define the
objects to cut and in what order, with which tool and what type of cut. Better CAM programs have
automatic lead-ins/outs (essential for plasma) and cut type settings. The most essential piece is the
"POST#processor that translates the CAM program$ native toolpath data to standard G-Code in a form
that matches your control program (MACH3). The best value and most flexible CAM for 2 D or 2.5D
cutting is SheetCAM. It is available at www.SheetCAM.com.

I Some programs combine CAD and CAM or CAM and CONTROL  but they typically are a
compromise and one or more section will not be as robust as the other. To maintain maximum flexibility,
and not be placed in a position where you have to change out an expensive tool (or quit using a section),
its recommended you run separate applications for each "leg#of the CNC Triad. You can then pick and
choose the features from each one that best suit the type cutting you do.

! MACH uses setup ! Profiles " stored in the main MACH3 Folder as an XML file. It stores all of the
settings about the hardware and interface (input pins, output signals and pins) motor tuning and travel
directions. We use a term called "mapping# It refers to defining a specific function to a specific port and
pin setting in MACH. The BladeRunner Install copies the "profiles#needed to the MACH folder to run the
Bladerunner Hardware. Certain settings that are specific to you machine (motor tuning, travel
directions.etc) have to be entered during setup. The settings get stored in the current running PROFILE.

IThe screen presentation for the BladeRunner is in the form of a custom screen I'set”. The file is
stored in the MACH3 Folder and has a .set extension. It controls what buttons, readouts (DRO$%) and
bitmaps (pictures) are on the screen. The visual look is controlled using custom bitmaps. Bitmaps used
with CandCNC screens are all stored in a folder located in the Bitmaps Folder (under MACH3) and in a
sub-folder named CandCNC. With the exception of certain custom objects in a screen there is no setup
information. Certain operations on the Bladerunner (parameter feedback and DTHC or Spindle Speed
functions) MUST use the associated screen set to operate properly.

I'The G-code runs in MACH and gives it moves in absolute (measured from a beginning zero point) XY
and Z coordinates. 1t$ up to MACH to process the file, do the math and based on the settings in the
Profile, issue the proper number of pulses (steps) and proper direction (dir) to the motor drive modules
(hardware). There is no positional feedback between MACH (software) and the table position
(Hardware). MACH is not "closed loop# It issues the signals at the rate set by the motor tuning rules
and it$ up to the hardware to move to that location.
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Installing MACHS3 and the custom BladeRunner files

The actual installation of MACH3 software is straight forward since the file is downloaded
from the website at http://www.MachSupport.ca and the file when clicked on will take you
through an install of the software on your machine. We have included an unlicensed version
(demo) of MACH 3 that is needed to use with the BladeRunner series of devices DO NOT
TRY TO USE AN OLDER (EARLIER) VERSION THAN WHAT IS INCLUDED ON THE
SUPPORT CD While we can answer questions about the proper interface of our
BladeRunner with MACHS3, the actual setup and use of MACH3 on a specific PC may better
be handled through the actual software provider or the support list. Our custom files
provided on our install disk should setup the PC to work correctly with the BladeRunner, but
be aware that changes you make to setup parameters after the install make changes to the
profile. Make a copy of the BladeRunner XML files in the MACH folder (backups)

when you have finished setting up the unit. It will save you a lot of time and

frustration if you ever need to recover from PC hardware problems . Any time you
make setup changes to a profile then refresh the backup. Store it and your MACH license
file on an external device.

We have included a version of the MACH3 Manual on the CD. For plasma cutting most of
the manual information is not needed and if there is a conflict of plasma specific setup or
procedures (this) Bladerunner manual should prevail.

After you have installed MACH3 on your computer reboot, and before loading MACH3
again, open the main folder on the CD and run the BladeRunnerAlO__ INSTALL .exe (or
BladeRunner-DragonCut_install.exe for that variation) file in the main (root) directory. It will
ask you to define the Drive and directory where you have installed MACH3.

NOTE: THE MP3000 products use the same electronics and interface as the BladeRunner
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Load and Testing MACH

After you have installed MACH and run the BladeRunner INSTALL on the Support CD,
open MACH3 using either the MACH Loader and the BladeRunner selection from the list
OR using the BladeRunner Icon created in the desktop.

You should see the following screen or something very close. If you are missing the
Desktop icon or it® not in the selection list, re-run, the INSTALL again. If you have the
Profile (BladeRunner) listed in the MACH LOADER and the screen does not display, go to
the top menu bar and select VIEW/Load Screens and navigate to the MACHS3 folder and
select BladeRunner-Router.set. If it is missing any of the Bitmaps (picture buttons and/or
backgrounds) then confirm the Installer created the CandCNC folder under the
MACH3/Bitmaps Folder and there are files in that folder. We have included a Zip file on the
CD of all the bitmaps and the ZIP file is on the CandCNCSupport Forum site in the
FILES/BladeRunner Support Files Folder. You can UNZIP the files in the Bitmaps.ZIP file
directly to the MACH3/Bitmaps/CandCNC folder. Along with bitmaps and other features the
BladeRunner screens contain several custom functions embedded as code behind certain
buttons. If you elect to use another screen SET file with the BladeRunner be aware some
functions will not work. The DTHC screens have specific functions and the DTHC
functions will not work on other screen sets.
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About the MACHS License

You must copy your MACHS license (provided when you purchase a full copy from
the Mach3 website or from an authorized dealer) into the main MACHS folder. A
MACH2 license will work as well. You can check to make sure your license is active
by re-loading MACHS after the license copy and opening the Help/About and
confirming the "licensed to#line is NOT "Demo# The BladeRunner-DTHC( torch
functions) WILL NOT WORK WITH A DEMO copy of the MACH software. The other
motor drive functions will work. If you cannot get the THC button to show active, then
check your copy to make sure the license is there. If you upgrade the version the
license will remain but if you manually remove the MACH3 folder or change it's name
prior to loading a new copy the license file will have to be re-installed into the working
directory. KEEP A BACKUP OF YOUR MACH LICENSE ON AN EXTERNAL DEVICE.

Setting up the Port 2 address.

(Used only if you have installed a second parallel port) for use with the

MPG101B Hand Control. The new UBOB interface card used in all CandCNC
products has a Port Expander that increases the number of 10 signals and eliminates
the need for a second parallel port unless you are adding the optional Hand
Controller. It's recommended you do not install the Hand Control unit until you have
the BladeRunner working correctly and cutting from the screen and keyboard.

Within MACHS3 on the Ports and Pins/ Port Setup and Axis Selection tab:

If you are using a motherboard parallel port for PORT1 , confirm the address is
0X378 in PORT address box in MACH

If you are using a PORT1 or PORT2 expansion card, Enter the hex address
you recorded earlier for your parallel port(s). The actual address you have
written down should be proceeded by a

#X#(Zero, X) so something like DEOO becomes OXDEOQO for the input value (or
0xde00 will work since the value is not case sensitive)

Make sure the "Use Pins 2-9 as Inputs#box is checked on PORT2 if you are
installing a port2 card.

If the portl address is correct the CP (Charge Pump) LED should be on when
MACHS is out of RESET. If it does not come on then Port 1 may not be
working correctly. We have found that some older Parallel Port add-in cards
do not work properly with XP. Make sure your card has specific drivers for the
version of Windows you are running.

IMPORTANT: The BladeRunner will not function with the ChargePump (CP) inactive.
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Checking PORT1 and (optional) PORT2 Setup in MACH CONFIG
Disable Port #2 if you do not have one installed.
Kernel speed should be set to 45000 IF your PC can handle that pulse rate. IF not run at the highest speed your
Computer will reliability operate at.



IMPORTANT NOTE ON INTERNAL PLUGS:

The ribbon cable connectors
may not have a key to prevent them from being plugged in backwards

Pin 1 stripeEE/\:">

Stripe goes to side with PIN1 - -
’ (0] (]

PIN1 PIN1
NOTCH NOTCH

Typical Ribbon reader

Pin 1 strip%

N’

IF you unplug an internal cable note the stripe or specific color of the pin 1 wire on the ribbon cable
make SURE you plug it back in so that the cable is oriented as shown.



Setting the initial Steps per Unit in MACH3 motor tuning.
Every table will have different Steps Per Unit, Velocity (max speed) and Acceleration settings. To do
testing on the table you must determine the correct settings for your table. Use the following method:
For Steppers:
1. Determine the number of steps your motors need to make one full revolution (Normally
200 for most steppers)
2. Multiply by the Motor Driver microstepping rate (10 for BladeRunner/Gecko drivers) =
2000 steps for one motor revolution.
3. Determine the drive ratio of your mechanical drive (how far does the leadscrew or pinion
move the load with one revolution of the motor).
4. Convert everything to you Units (inches/millimeters) and same time measurements
(seconds or minutes).

Using 1 and 2 above we know we have to send 2000 pulses (step pulses) from MACH to rotate the
motor one complete revolution (360 Degs).

The rest of the math is based on the transmisson ratio(s) between the motor and the final drive element.
If it's Rack & Pinion you need to know the DP (diametric pitch) or the tooth count of the pinion gear and
the TPU of the Rack (Teeth per unit)

If it's a direct drive leadscrew you need to know the treads per unit (TPI for inch units)

We have to determine how far the load moves (in units) for each REV of the motor.
Lets do a direct drive leadscrew of 5 TPI

It takes 5 turns to move the load one inch of linear movement so the steps per inch (unit) of the axis is
simple: 2000 [number of steps for one rev] X 5 [number of Rev to move one inch] = 10.000 steps per
inch. (.0001#) resolution. About 6 to 7 times the torque. 1/5" the motor Speed.

Now let's do a R & P direct drive and an R & P with a belt reduction transmisson:

For a R & P the distance traveled per rev of the pinion is given by the DP of the pinion X PI [3.1416].

Ifwe use a 1#DP pinion the distance traveled is 3.1416#per rev of the pinion So a direct coupled motor
gives us over 3#of travel per rev. To get it back to a Unit (1 ") it would be the number of steps (2000 from
above) / 3.1416 or 636.6183%.as you can see, the resolution at .00157 per step is MUCH courser than
the 5 TPI leadscrew. The max velocity (speed would be over 8 times the leadscrew but with 1/3 the
torque of the motor specs) is over 2000 IPM.

To gain back the lost resolution and torque you should belt reduce between the motor and pinion. With a
5:1 ratio you would see the numbers change to:

2000 /3.14165 X 5 or 3183.1 steps per inch (.000314 inch). Torque would be 1.66 times greater than
motor rated torque.

NOTE: DO NOT use the microstepping in a "true#resolution calculation for accuracy. Microstepping is
for motion smoothness and cannot be counted on to actually position the motor shaft at a fraction of a
motor pole (between poles). It can be off and the faster the motor spins the less effect microstepping
has. The only true resolution will be the 200 steps per rev of the motor. In practice it will be somewhat
better especially at slower RPM but it varies.
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For proper tuning of MACH3 please refer to the MACH 3 manual. The exact
tuning of the software is beyond the scope of this document.
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Motor Tuning Screen in MACH3

Testing the BladeRunner for motor control
. In order to get motion and you need to have MACHS3 running with it out of E-stop and the CP

LED on the front panel active (ON). Without CP active, you will not get motion.

Make sure all of the cables are connected.

Power up the BladeRunner

Load Mach3 with the proper profile (BladeRunner) and Screen

Turn on DC Motor power using the ON button on the Front Panel

Motors should "lock#when power comes on to the motors

Hit the Reset button. The LED over the Reset in MACH will turn solid Green

The CP LED on the front panel of the BladeRunner will turn solid Yellow

Use the keyboard arrow keys to jog your machine. Don't worry if they jog the wrong
way with the keys or the wrong axis jogs. We will fix that later.

The Optional test Step and Direction Monitor will confirm that the signals are getting
out to the EzPlug G251-4 Driver card. If the LED's flash and you are not getting
movement the problem at and the motor drivers. Check your cables and connections
carefully. The DB connectors need to be seated and the holding screws tightened for
each cable. Sporadic motor movement or direction changes (without changes at the
Step & Direction Monitor indicates one winding on a motor may not be making good
connection



Setting up the proper axis direction and motor tuning
While the Profile file (BladeRunner.XML) provided with the unit sets up all of the
pins there are several things we don't know about your machine and so certain

parameters have to be set based on your specific machine. .
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Note each axis has a Step and Direction pin.
At this point do not worry if the axis moves in the wrong direction, simply that

you have the axis as you define them correct

The next step is to make the axis movement agree with the DRO and g-code
commands for that axis. The DRO (Digital Read Out) for each axis is at the top of
the screen. You will need to take MACH3 out of E-stop by pressing the Reset

button.

Jog your machine so the cutting head is away from the Homes (approx
center of the table is good). Don't worry if the jog keys aren't correct or that
the DRO's are running in the wrong direction.

If your machine is setup so that one corner is X0,YO (lower left corner?) then
all moves from 0,0 should be a positive number.



The MDI is a line to allow you to type in direct g-code commands to make
the machine make specific moves. You don't need to have a deep
knowledge of g-code to use it for testing.

(Your MDI may look different)

When you type in a g-code command it is not case sensitve but be sure to
use zeros's and not "O's#for the numbers! At this point do not worry
about which hotkeys are assigned to a direction

With the machine out of e-stop and power on, type the following into the

MDI Frame:
0 Move the screen cursor to the MDI frame and click on it. The frame

background color should change to yellow meaning it is ready for
input. No other movement keys work when the MDI frame is
selected.
o GO0 X3.0
o Enter key activates command
The X axis should move 3 inches in some direction It should have moved
away from your established X zero and the DRO numbers should have
increased. If it did not then you need to reverse the direction of axis
travel.
To reverse the direction of any axis open the Ports and Pins/ Motor
Outputs and change the polarity of the Dir LowActive setting for that axis.
Clicking the Green Checkmark or the Red X will swap the definition. Red
X is posiive and Green Check is negative polarity.
Work with each axis to establish that the movement direction is correct.
Use the MDI frame and change the axis letter from X to Y then Z. Do
NOT change the polarity of the step signal (Should always be Red X
for BladeRunner

MACHS3 Setup



The final step is to open the Config/System Hotkeys menu and for each direction
select the keyboard hotkey you want to use for that direction of travel. Now when you
press that key the machine should jog in the proper direction. There are lots of other
parameters in the menus. For more information about them use the MACH3 manual.

A word about homing : It works well to have each axis with a Home switch and to
make that position "0#(absolute zero) for that axis. The Z with a floating head
(discussed later) is an exception.

By having it setup with X and Y that way, you can always re-establish your position on
the table. There are circumstances where the DRO position can vary from the actual
machine position. An example is if you do an e-stop during a cut. That form of stop
stops the machine instantly and any code in the look-ahead buffer is dropped.

The only way to be certain you have not lost position is to home each axis and
reestablish where 0,0 is. The homing in MACH3 is setup using the menu under
Config/Motor Home/Soft Limits

(Note: the example above is for our machine and may vary for yours!)

There are several parameters of interest. If you click the Ref X button next to the X DRO on
the Main Screen the machine should start moving towards the home switch for that axis at
the speed listed in the Speed % column for that axis. If it moves in the wrong direction flip
the polarity of the Home Neg value. You will have to close the menu to test the move.

Make sure all axis's move towards the home switch for that axis when the button is
activated. The machine should move to the home switch, the switch should make contact
and the movement should stop and MACHS3 will back off the switch slightly to "un-make#it.
You can use the Diagnostics page in MACH3 to "see#the LED for each axis come on as the
switch is made and then go off. All limit LED's should remain off unless the switch is
activated. You can test each switch manually by pulling up the diagnostics screen and
manually clicking each switch on your table and watching the LED's.

If your switch location is not where you want X and Y table zero's (0,0) to be then you can
tell MACH3 what offset you want to use. Normally the offset will be a negative number
since it says "this axis switch is past the established zero point on the table# The 20%
homing speed that is default works well. You do not want to home at high speeds as
accuracy (repeatability) will suffer.

MACH3 Setup



Confirming proper operation

1. With Mach3 running and the BladeRunner powered up we are going to go
through a series of tests that will confirm the unit is operating .

2. Make sure the BladeRunner-Router.set file is the screen for the BladeRunner.
The CandCNC logo will appear lower left corner.

3. For Use with the Optional Digital Torch Height (DTHC) or Isolated Spindle Speed
(ISS-02) you need to run an INSTALL for those features and it will add the proper
profiles (XML's) and Screens. Refer to the manual for your expansion module
that will guide you through adding and setting up those options.

NOTE: If the screen or any buttons or the background is wrong/missing make sure that
the CandCNC directory was created under the Bitmaps directory of MACH3 and that the
BladeRunner-Router.set is installed in the Main MACH3 folder. DO NOT USE THE
default files that come with MACHS3

4. To confirm proper operation of the serial port, Make sure you have the screen
showing that has the "BladeRunner Parameters#section in the lower righthand
corner. When the unit is taken out of RESET you should see the values for
Temperature display. The motor voltage and current will display zeros. NOTE:
As stated, the Serial Port is not required for operation of the BladeRunner as a
router or mill controller (no Expansion Modules) but you will not get the values on
screen for the Motor information. The processor in the BladeRunner will still
function and shutdown the motion and DC power if any parameter falls outside
the safety margins. You MUST use the serial port interface with the DTHC or
ISS-02 Expansion Modules. See the manuals for those modules for more
information

Confirm the operation of the Table 1/0O card. Make sure it is connected and that you
have your table Home switches connected as shown in the diagram. Open the
Diagnostics screen in MACH3 and watch the "M Home#group of status LED's at the
upper right side of the screen

MACH3 Setup



The X Home should light up when you manually activate X Home switch. It
should be off when the switch is not active. If it is reversed (i.e. goes OFF when
you activate the switch but stays on otherwise) you will need to reverse the
polarity of the switch in Ports & Pins/ Input Signals. We recommend using
normally open (NO) contacts on Homes and Normally Closed (NC) contacts on
the far limits (if used).

The far limits are wired in series external to the Table I/O card and it is setup so
breaking the string at any point activates a hard limit. The hard limits are safety
switches located at points on the table to prevent the machine from going past
the table travel limits. You can have far limits (opposite the 0,0 location of the
table) AND near limits (at points where the machine would crash on the other
side of the Home switches. Limits are optional and on stepper based systems
you could elect to have just hard stops since the motors can be stalled without
damage. Servos present a different issue. There can be conditions where a
servo will "run away#like if an encoder wire comes loose or becomes defective.
Servos are harder to stall and can self destruct if allowed to stall and voltage is
still being applied. The BladeRunner is a stepper based system.



BLADERUNNER ADDENDUM

! 1SS-02 Isolated Spindle Speed Expansion Module (Identify)

DTHC Digital Torch Height Control Expansion Module (identify - install)
Quad Relay Card Option

PORT2 Card (external for MPG101B interface and added 1/O)

Port Pin-out charts (for Ref)

UBOB Block Diagram

DB9 Pinouts




BASIC PORT2 INTERFACE CARD CONNECTIONS

The following pages cover an OPTIONAL expansion card for hooking up an optional MPG101B
hand controller and/or added inputs.

There is only one jumper on the card and it controls whether the PORT 2 uses the Charge Pump
signal from the UBOBIII. The default is that the CP signal is BYPASSED (not used). Since the
outputs are typically the signals that give problems when the CP is off (during power up or reboot of
the PC) and the PORT2 only has two outputs (for a B axis) the active CP (jumper to pins 2-3) is
only needed if you are using 5 motors/drives.

UBOB OPTIONS

You can purchase a PORT?2 Interface Card and add it at any time. If you purchase an MPG101 a
Port2 Interface Card is SHIPPED WITH IT (Included) along with the proper cable adapters.

THE PORT2 INTERFACE IS NOT A 2nd PARALLEL PORT FOR YOUR PC. IT IS APOWERED
BREAKOUT CARD with isolators and buffers that goes between the inputs and the actual Parallel
Port on the computer.

In the BladeRunner AIO the card is installed in the UBOB Module panel and the PORT 2 cable to
the PC is attached to make the connection similar to the PORT 1 cable.

J4 - J7 NOT USED WITH BLADERUNNER
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Mount in UBOB Module Panel cutout.
Connect directly into PC Parallel Port 2
use DB25 Fto DB 25 M

EXTENSION cable

OPTIONAL Longer
DB25 M to DB25 F
Extension Cable can
be used on either end

to connect to PC port D59 Adapter (Male) for
up to 15ft away. Connection of MPG101B
Hand Controller

NOTE: Any BladeRunner AIO Product ordered with a PORT2 Interface OR an MPG101B has the
Port2 Interface card installed inside the case (front panel) and has the connectors for the Parallel
Port cable and the MPG101 (DB9) installed in the panel. The Card gives you the option to mount it
close to the Parallel Port, close to the UBOBII or away from both ends by using extension cables of
the correct gender. No matter where you place the card it needs protection from moisture and flying
metal cuttings.




CONNECTING PORT2 CARD

uos Il universal V/ja Direct IDC Cable (less than 64)

Breakout Board

26 PIN IDC to IDC
Ribbon Connector

Aux Voltage Inputs

NOT used when POR T2
Card is connected to

AXIS 1/0O output on any
MP1000; MP3000 or UBOB
based CandCNC product

OPTIONAL

In MP3000 and UBOB Builders Kit$ and the
BladeRunners the PORT2 card is mounted inside the
enclosure.

For MPG101B installs (no UBOB or MP3000 products)
you need to furnish a source of +5 regulated DC to the o ( ) o
terminals marked +5 and PCGND. The +12 and FLTGND

termanals are not used.

ES

o ®
Slot for DTHC or ISS-02 Slot for
OPTION Hand Controller
@ T o

Slot for EXTERNA Port 1 to eral Po
- O{ TABLE 1/0 }O - | PCPamllel | crewr pcdom

T

o
P
[]
D
Q

ysnd ()

MOUNTING PORT 2 in UBOB MODULE
Use a sharp Exacto Knife to cut out the DB25 and DB9 openings behind the decal. Use a slicing motion
down towards the plate using the plate cutout behind as a guide. Mount the PORT 2 card using the
jackscrews on the DB25 connector. Mount the DB9 ribbon cable for the Hand Control using the
Jackscrews on the DB9. Plug the DB9 ribbon cable into the 10 pin IDC header on the PORT2 card.. IDC
26 pin cable plugs into the PORT 2 IDC header on the UBOB Il as shown. See the Software Install section
for installing and setting up the 2nd parallel port card in the PC



MPG101B to PC CONNECTION
(No MP3000 or UBOB connections )

To +5 from
PC or Aux

Supply
PCGND must be
common to the PC
Neg wire or floating

(i.e. Wallplug supply) Note: PARALLEL PORT

5 CARD NOT INCLUDED

FLTGND
FLT +

b
O

O 25

PCI PARALLEL PORT
EXPANISON CARD
(IN PC)

o

[oJoJoXooNo) HoNONONONORENNK)
BOOOOOOOOMOOO

POQRT 2 INTEREFACE LIBOR

REV5 ©

CandCNC PORT2:p1111INII

m O
014 O
J10
PLUG

MPG101B Hand Controller

E B E E
El [ = E

See the MPG101B setup and testing in the addendum
section for using the Hand Controller.

] n



ISS-02 Isolated Spindle Speed Expasnion Module

DTHC Digital Torch Height Control
Expansion Module



INSTALLING DTHC MODULE IN BladeRUNNER AOI

Adding a DTHC Module to a BladeRunner AlO unit.

IOpen the top cover and carefully disconnect the 10 pin cable from the the back of the Step & Dir
card on the FRONT PANEL MODULE.

I Dsiconnect the 16 pin cable to the back of the switch card on the FRONT PANEL MODULE

I Carefully carve out the DB 9 opening and the four small holes for the jacscrews and the TEST
LED and swtich using a sharp exacto knife.

I Remove the two jackscrews from the DB shell on the DTHC module. (the shell may be loose and
fall off...be careful and if it does make sure you put it back on the right way with the narrow part
down.

I Plug one end of the 16 pin ribbon cable supplied into the 16 pin header on the top of the DTHC
card.

I Find the 16 pin header on the UBOB card (see overlays in the UBOB section to locate) 1t$ the
only 16 pin connector on the UBOB.

I Mount the card to the rear of the panel as shown. Use the two jackscrews.



6 RELAY SETUP USING OPTIONAL QUAD RELAY EXPANSION CARD
or QUAD RELAY BOX

See Quad Relay Manual for Connection details

D o o B @ :
Outputs for 2 low L orome oo

Current Relays

MP3000 OPTION

/8 BV IINVIHG

B PLUG HOT
BREAKFRB

pai L2 HOT
o (0] (o] (o]

L1NEU

K3

—
QUAD RELAY EXPANSION CARD E

Not Used

e}

SFTY GND

e}

[ 34]

Db9 Fem to DB9 Male EXTENSION CABLE
up to 25ft can be used

IDC 10 to DB9 Male
Adapter

/@ T18 I T16 I T14

onnv @N\oaﬂsuwnﬂ wOHv mwOHz uwom |

T ][]

TS5 |

s

ANGE

C&CNC [
27| TABLE 1/O
REV 6 eV
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TABLE
I/O DB 25| PORT 2 | SIGNAL

PIN # PIN # NAME Used For
1 Limits Serial connected limit switches) all Normally Closed
2 ARC OK |Arc OK manual input. Used for General Input for non-THC operation
3[pin 4 AUX1 General Input with PORT2 Card installed
4]pin 5 AUX2 General Input with PORT?2 Card installed
5 COM Input Return (Common)
6 COM Input Return (Common)
7|pin 6 AUX3 General Input with PORT2 Card installed
8[pin 7 AUX4 General Input with PORT?2 Card installed
9 K5 K5 Relay (in Optional Quad Relay Box)
10 K4 K4 Relay (in Optional Quad Relay Box)
11 K3 K3 Relay (Large 20A on card)
12 K2 K2 Relay (10A relay on card)
13 K1 K1 Relay (in Optional Quad Relay Box)
14 X HOME [X home switch (NO)
il Y HOME [Y home switch (NO)
16 Z HOME [Z home switch (NO)
17 A HOME |A home switch (NO)
18 +12VDC | RELAY POWER
19 +12VDC |RELAY POWER
20 EPO E-stop input (Normally Closed) Jumper for operation
21 UP UP input for Manual UP signal. General Input for non-THC ops

22|pin 2 BHOME |B Home Input with PORT 2 Card Installed

23|pin 3 AUXO0 AUX 5 General Input when PORT?2 Card Installed

24 DWN DOWN input for Manual Down signal. General Input for non-THC ops

25 K6 K6 Relay (In Optional Qaud Relay Box)

To activate an input it needs to have a circuit to a COM. The inputs all have COM tabs next to each input.
COM is NOT referenced to +12 supply

PINOUT Listing for DB25 Female front panel for TABLE 1/O.

Lines in BLUE indicate functions that work with the Base UBOB and MP3000 products. Other
functions are only usable if there is a PORT2 interface card and 2nd parallel port card in the PC.
All Inputs are opto isolated. The PORT2 inputs listed are usable WITH the MPG101B hand
controller which uses the port two card for it 1/0
Table 1/0 has two relays (K3 and K2). Other relay lines need the Quad Realy Expansion Box




TABLE 1/0 CARD

INPUT PIN| Name PORT- PIN Jack/Term

1|LIMIT PORT 8- 11
2|JARC OK |PORT 8-12
3JAUX 1 PORT 2-4
4|AUX 2 PORT 2 -5
5|GND Float
6|GND Float
7|AUX 3 PORT 2 -6
8|AUX 4 PORT2-7
9|K5 IDC10-6
10|K4 10 Amp T-1/O On T-1/0
11[K3 20 Amp T-1/0 Dn T-1/0
12|K2 IDC10-5
13|K1 IDC10 -8
14{X Home |PIN 11
15|Y Home |PIN 12
16{Z Home |PIN 13
17|AHome |PIN 15
18]+12 PC
19|+12 PC
20|EPO PIN 10
21|UP PORT 8 -13 T9

22|B Home |PORT 2 -2 J9

23JAUX 0 PORT 2 - 3 T8

24|DOWN PORT 8 - 15 T7

25|K6 IDC10 -9

IDC10 Header is located on card (10 pin IDC header) for
interconnect to Quad Relay Box. PORT 8 and PORT 4 are
VIRTUAL Ports (shared) in MACH3. PORT 2 listed inputs only
work if a PORT 2 Card and a 2nd parallel port in the PC is used
and setup correctly.

[ ] PORT2 INPUTS NOT ON TABLE-I/O 16 CARD



PORTL1 I/O Pins

PPORT
PPORT # PIN FUNCTION POLARITY |TYPE OUTPUT TO
1 1| Shift Active High |Control MUX
1 2|STEP X Active High |Out AXIS IO Pin 2
1 3|DIR X Active High |Out AXIS 10 Pin 3
1 4|STEP Y Active High |Out AXIS IO Pin 4
1 5|DIRY Active High |Out AXIS 10 Pin 5
1 6|STEP Z Active High |Out AXIS IO Pin 6
1 7|DIR Z Active High |Out AXIS 10 Pin 7
1 8|STEP A Active High |Out AXIS IO Pin 8
1 9(DIR A Active High |Out AXIS 10 9
1 10|ESTOP Active Low |Input AXIS IO Conn
1 11|X Home Active Low |Input TABLE-IO PIN 14
1 12]Y Home Active Low |Input TABLE-IO PIN 15
1 13|Z Home Active Low |Input TABLE-IO PIN 16
1 14]|Output 18 Active High |Control MUX
1 15|A Home Active Low |Input TABLE-IO PIN 17
1 16]|Output 19 Active High |Control MUX
1 17|Charge Pump Active Low |Safety N/A
1]18-25 PCGND Axis 10 Pin 10

Virtual Pins are used to provide mapping to shared inputs and muxed outputs. They are setup in MACH

using Non-Hardware Port numbers.

Virtual Outputs (MACH)

4 1|Output 5 Active High K1 TABLE IO PIN 13

4 2|Output 3 Active High K2 TABLE |0 PIN 12

4 3|Output 1 Active High K3 TABLE IO PIN 11

4 4[Output 2 Active High K4 TABLE |0 PIN 10

4 5[Output 8 Active High THC ON /SS ON

4 6|Output 7 Active High SS REV

4 7]Output 6 Active High K6 TABLE |10 PIN 25

4 8|Output 4 Active High K5 TABLE |0 PIN 9

Virtual Port Pins (MACH)

8 11|Limits Active Low |Input TABLE IO PIN 1

8 12|Arc OK Active Low |Input TABLE 10 PIN 2

8 13|THC Up Active Low |Input TABLE 10 PIN 21

8 15|THC Dwn Active Low |Input TABLE |0 PIN 24
Floating GND TABLE IO PIN 5&6
Floating +12 TABLE IO PIN 18&19
EPO Input TABLE |0 PIN 20
AUX1 Input TABLE |0 PIN 3
AUX2 Input TABLE IO PIN 4
AUX 3 Input TABLE |0 PIN 7
AUX 4 Input TABLE |0 PIN 8




PORT 2 CARD DB9 Connector

DB9 PIN SIGNAL PORT 2 PIN | TYPE UBOB SIGNAL

1 +5VDC PC N/A N/A

2 Input 12 PIN 12 COMP
3 PC GND N/A

4 Input 13 PIN 13 COMP
5 Input 10 PIN 10 COMP
6 Input 11 PIN 11 COMP
7 Input 9 PIN 9 COMP
8 Output 1 PIN 1 BUFF
9 Input 14 PIN 15 COMP

Inputs listed as COMP are Comparator Inputs with a 50% Noise threshold. Non-
Isolated. Inputs Listed as OPTO are Opto Isolated

PORT 2 INTERFACE CARD

PARALLEL
IDC PIN SIGNAL PORT 2 PIN |TYPE UBOB SIGNAL
1 +5VDC N/A DB9-1 +5
2 INPUT 12 PIN 12 DB9-2 N/A
3 INPUT 11 PIN 11 PDB9-6 N/A
4 INPUT 13 PIN 13 DB9-4 N/A
5 INPUT 10 PIN 10 DB9-5 N/A
6 INPUT 2 PIN 2 OPTO B HOME
7 INPUT 9 PIN 9 DB9-7 N/A
8 INPUT 14 PIN 15 DB9-9 N/A
9 INPUT5S PIN 5 OPTO AUX 2
10 INPUT 3 PIN 3 OPTO AUX 0
11 INPUT 4 PIN 4 OPTO AUX 1
12 GND PC 18-25 DB9-3 GND PC
13 INPUT 6 PIN 6 OPTO AUX 3
14 INPUT 7 PIN 7 OPTO AUX 4
15 INPUT 8 PIN 8 OPTO N/A
16 +9VDC Float N/A PWR +9VDC
17 INPUT 11 PIN 11 N/A
18 INPUT 12 PIN 12 N/A
19 OUT 1 PIN 1 DB9-8 N/A
20 OuUT2 PIN 14 STEP B STEP
21 OUT 3 PIN 16 DIR B HOME
22 OuUT 4 PIN 17 N/A
23 GND (Float) N/A PWR GND FLOAT
24 GND(Float) N/A PWR GND FLOAT
25 CP - WatchD N/A Charge Pump

Signals are listed by the pin on the IDC 26 pin header on the PORT 2 card that
normally connects to the PORT2 Interface on the UBOB. Signals of type DB-#
are shared with DB9 signals in table above. They are not connected at the UBOB
end.




PINOUT INFORMATION for
MTA100 and MTA150 Interface cards supplied with
UBOB Builders Kit; MP3000 (all models).
NOTE: the chart is for reference only. The proper signals are setup in MACH when using
the profiles (XML) provided. The auto installer will load the correct profiles, screens and

icons.
IAXIS I/O CABLE CONNECTIONS MTA100 & MTA150
Connectors
INPUT PINs]  Signal UBOB _ IMTA 150 |
1IRX Serial REC INC INot Used
20X Step X Step J18 -1 S-TERM
3IX Dir X Dir 18 - 2 S-TERM
4Y Step Y Step 20 - 1 S-TERM
5{Y Dir Y Dir 20 -2 S-TERM
6lZ Step 7 Step 21 - 1 S-TERM
7iZ Dir 7 Dir )21 - 2 S-TERM
8JA Step A Step )22 - 1 S5-TERM
A Dir A Dir )22 - 2 S-TERM
10JPC GND IPC GND )24 & J25 |S-TERM
11STOP SW )8 - 6 J9 -15 Not Used
12AGND (PS) )8 -2 J9 - 6 INot Used
1349 to 12 (PS) P8 -1 J9 - 5 [ESP
14PC +5 jPC +5 )23- 1 & 2§S-TERM
15JEstop - NC )6 - 1 J9 - 8 [ESP
16fEstop - Com 6 -2 J9 - 7 [ESP
17]NC INot Used
18JB Step lPort2 out  P3-1 S-TERM
1948 Dir IPort2 out J3 -2 S-TERM
20JPC +12 lP.c+12  INC INot Used
21YTX Serial XMT NC INot Used
22INC INot Used
23ISTOP LED 8 - 3 09 - 14 Not Used
24RUN LED )8 - 4 J9 - 13 INot Used
25JRUN SW J8 -5 J9 - 16  INot Used
| |
Jack numbers are on MTA100 & MTA150 Cards
| | | |
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SERIAL INPUT (Front Panel)
DB9 S (Female Pins) All Connectors viewed from the front

Serial SEND NOTE: Some functions appear on
GND  Serial REC NC more than one connector.
|

|
5
© 000

Pins 1, 4 & 6 tied together Female Connector

THC SENSOR CARD Connector (Rear)
[ internally

(numbering opposite Male)

DB9 Connector on rear
of BladeRunner
(to Power Commander)

Arc OK LED

O | ZHome (Port 2 - Pin 13)
© Or/ Floating THC Gnd

O
O
O
O

O
O

Test between pins 6 & 9
Should be 12VDC when
MOTOR DC is ON (Grn ON LED)

Torch Tip Volts
Torch Tip Volts

Torch Trigger Switch Relay




