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Chapter 1

Computer

1.1 Minimum Requirements

The minimum system to run EMC2 and Ubuntu may vary depending on the exact usage. Stepper
systems in general require faster threads to generate step pulses than servo systems. Using the
Live-CD you can test the software before committing a computer. Keep in mind that the Latency
Test numbers are more important than the processor speed for software step generation. More
information on the Latency Test is in Section (5.2.1).

Additional information is on the EMC Wiki site:
http://wiki.linuxcnc.org/cgi-bin/emcinfo.pl?Hardware_Requirements
EMC2 and Ubuntu should run reasonably well on a computer with the following minimum hardware
specification. These numbers are not the absolute minimum but will give reasonable performance
for most stepper systems.

e 700 MHz x86 processor (1.2 GHz x86 processor recommended)

e 384 MB of RAM (512 MB up to 1 GB recommended)

¢ 4 GB hard disk

e Graphics card capable of at least 800x600 resolution, which is not using the NVidia or ATI
fglrx proprietary drivers, and which is not an onboard video chipset that shares main memory
with the CPU

A network or Internet connection (not strictly needed, but very useful for updates and for
communicating with the EMC community)

1.2 Problematic Hardware

1.2.1 Laptops

Laptops are not generally suited to real time software step generation. Again a Latency Test run for
an extended time will give you the info you need to determine suitability.

1.2.2 Video Cards

If your installation pops up with 800 x 600 screen resolution then most likely Ubuntu does not
recognize your video card or monitor. Onboard video many times causes bad real time performance.


http://wiki.linuxcnc.org/cgi-bin/emcinfo.pl?Hardware_Requirements

Chapter 2

Getting Help

2.1 IRC

IRC stands for Internet Relay Chat. It is a live connection to other EMC users. The EMC IRC
channel is #emc on freenode.

The simplest way to get on the IRC is to use the embedded java client on this page http://www.
linuxcnc.org/content/view/4/8/lang, en/.

Some IRC etiquette:

e Ask specific questions... Avoid "Can someone help me?", "It won’t run" type of questions.

¢ If you're really new to all this, think a bit about your question before typing it. Make sure you
give enough information so someone can solve your question.

e Have some patience when waiting for an answer, sometimes it takes a while to formulate an
answer or everyone might be busy working or something.

e Set up your IRC account with your unique name so people will know who you are. If you use
the java client, use the same name every time you log in. This helps people remember who you
are and if you have been on before many will remember the past discussions which saves time
on both ends.

2.1.1 Sharing Files

The most common way to share files on the IRC is to upload the file to one of the following or a
similar service and paste the link:

http://pastebin.ca = for text
http://imagebin.ca = for pictures
http:/ /filebin.ca = for files and pdfs

2.2 Mailing List

An Internet Mailing List is a way to put questions out for everyone on that list to see and answer at
their convenience. You get better exposure to your questions on a mailing list than on the IRC but
answers take longer. In a nutshell you e-mail a message to the list and either get daily digests or
individual replies back depending on how you set up your account.

Information about the EMC Users Mailing List at:

https://lists.sourceforge.net/lists/listinfo/emc-users
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2.3 EMC Wiki

A Wiki site is a user maintained web site that anyone can add to or edit.
The user maintained EMC Wiki site contains a wealth of information and tips at:

http://wiki.linuxcnc.org/cgi-bin/emcinfo.pl


http://wiki.linuxcnc.org/cgi-bin/emcinfo.pl

Chapter 3

Get EMC2

3.1 Normal Download

Download the Live CD from:
http://www.linuxcnc.org/

and follow the Download link.

3.2 Multi-session Download

If the file is too large to download in one session because of a bad or slow Internet connection use
wget to allow resuming downloads.

3.2.1 Wget Linux

Open a terminal window. In Ubuntu it is Applications/Accessories/Terminal. Note that actual
file names may change so you might have to go to http://www.linuxcnc.org/ and follow the
Download link to get the actual file name. In most browsers you can right click on the link and
select Copy Link Location or similar then paste the link into the terminal window with a right
mouse click and select Paste.

To get the Ubuntu 8.04 Hardy Heron version copy this in the terminal window and press enter:
wget -r http://www.linuxcnc.org/hardy/ubuntu-8.04-desktop-emc2-aj07-i386.iso
To get the Ubuntu 6.06 Dapper Drake version:

wget -r http://www.linuxcnc.org/iso/emc2.2.2-1-ubuntu6.06-desktop-i386.iso

To continue a download that has been stopped add the -c option to wget:

wget -r -c http://www.linuxcnc.org/hardy/ubuntu-8.04-desktop-emc2-aj07-1i386.iso
To stop a download use Ctrl-C or close the terminal window.

After the download is complete you will find a new directory called www.linuxcnc.org or something
similar. In the subdirectory under the above directory you will find the ISO CD image file. Next is
burning the CD.


http://www.linuxcnc.org/
http://www.linuxcnc.org/
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3.2.2 Wget Windows

The wget program is also available for Windows from
http://gnuwin32.sourceforge.net/packages/wget.htm

Follow the instructions on the web page for downloading and installing the windows version of the
wget program.

To run wget open a command prompt window.

In most Windows it is Programs/Accessories/Command Prompt

First you have to change to the directory where wget is installed in.

Typically it is in C:\Program Files\GnuWin32\bin so in the Command Prompt window type:
cd C:\Program Files\GnuWin32\bin

and the prompt should change to C:\Program Files\GnuWin32>

Type the wget command into the window and press enter as above.

3.3 Burning the CD

EMC2 is distributed as CD image files, called ISOs. To install EMC2, you first need to burn the ISO
file onto a CD. You need a working CD/DVD burner and an 80 minute (700 Mb) CD for this. If the
CD writing fails, try writing at a slower burn speed.

3.3.1 Burn with Linux

Before burning a CD, it is highly recommended that you verify the md5 sum (hash) of the .iso file.
Open a terminal window. In Ubuntu it is Applications/Accessories/Terminal.

Change to the directory where the ISO was downloaded to.

cd download directory

The run the md5sum command with the file name you saved.

md5sum ubuntu-8.04-desktop—-emc2-aj07-i386.iso

The md5sum should print out a single line after calculating the hash. On slower computers this
might take a minute or two.

91c5abb84386091e0££056e9ebc40£fdb ubuntu-8.04-desktop-emc2-aj07-i386.iso
Now compare it to the md5sum on the EMC2 download page.
Burning the ISO to a CD

1. Insert a blank CD into your burner. A "CD/DVD Creator" or "Choose Disc Type" window will
pop up. Close this, as we will not be using it.

2. Browse to the downloaded ISO image in the file browser.

3. Right click on the ISO image file and choose Write to Disc.

4. Select the write speed. If you are burning a Ubuntu Live CD, it is recommended that you write
at the lowest possible speed.

5. Start the burning process.

6. If a choose a file name for the disc image window pops up just pick OK.
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3.3.2 Burn with Windows

Before burning a CD, it is highly recommended that you verify the md5 sum (hash) of the .iso file.

Windows does not come with a mdbsum program. You will have to download and install one to
check the md5sum. More information can be found at:

https://help.ubuntu.com/community/HowToMD5SUM
Burning the ISO to a CD

1. Download and install Infra Recorder, a free and open source image burning program.
2. Insert a blank CD in the drive and select Do nothing or Cancel if an auto-run dialog pops up.

3. Open Infra Recorder, and select the ’Actions’ menu, then '‘Burn image’.

3.4 Testing EMC2

With the Live CD in the CD/DVD drive shut down the computer then turn the computer back
on. This will boot the computer from the Live CD. Once the computer has booted up you can try
out EMC2 without installing it. You can not create custom configurations or modify most system
settings like screen resolution unless you install EMC2.

To try out EMC2 from the Applications/CNC menu pick EMC2. Then select a sim configuration to
try out.

To see if your computer is suitable for software step pulse generation run the Latency Test as
outlined in Section (5.2.1)

3.5 Installing EMC2

If you like what you see, just click the Install icon on the desktop, answer a few questions (your
name, timezone, password) and the install completes in a few minutes. Make sure you write down
the name you used and the password. Once the install process is complete and you go on line the
update manager will pop up and allow you to upgrade to the latest stable version of EMC2.

3.6 Axis Interface

The AXIS interface is one of the interfaces to choose from. It can be configured to add a Virtual
Control Panel to customize the interface to suit your needs. AXIS is the default user interface and
is actively being developed.
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3.7 Updates to EMC2

With the normal install the Update Manag

er will notify you of updates to EMC2 when you go on line

and allow you to easily upgrade with no Linux knowledge needed. If you want to upgrade to 8.04
from 6.06 a clean install from the Live-CD is needed. It is OK to upgrade EMC when asked to.

Warning: Do not upgrade Ubuntu to a new version (like 8.04 to 8.10) as it will prevent EMC from

running.

3.8 Install Problems

In rare cases you might have to reset the BIOS to default settings if during the Live CD install it can
not recognize the hard drive during the boot up.



Chapter 4

Stepper Configurations

This section assumes you have done a standard install from the Live CD. After installation it is
recommended that you connect the computer to the Internet and wait for the update manager
to pop up and get the latest updates for EMC and Ubuntu before continuing. For more complex
installations see the Integrators Manual.

4.1 Latency Test

The Latency Test determines how late your computer processor is in responding to a request. Some
hardware can interrupt the processing which could cause missed steps when running a CNC ma-
chine. This is the first thing you need to do. Follow the instructions in section (5.2.1) to run the
latency test.

4.2 Sherline

If you have a Sherline several predefined configurations are provided. This is on the main menu
CNC/EMC then pick the Sherline configuration that matches yours and save a copy.

4.3 Xylotex

If you have a Xylotex you can skip the following sections and go straight to the Stepper Config
Wizard in Section (5). EMC has provided quick setup for the Xylotex machines.
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4.4 Machine Information

Gather the information about each axis of your machine.

Drive timing is in nano seconds. If your unsure about the timing many popular drives are included
in the stepper configuration wizard. Note some newer Gecko drives have different timing than
the original one. A list is also on the user maintained EMC wiki site of more drives at http:
//wiki.linuxcnc.org.

Direction Hold ns | Direction Setup ns \

|
|
|

| Axis

|
|
|

Drive Type | Step Time ns | Step Space ns

|
|
|
|

N =] >

| | | |
| | | |
| | | |
| | | |

4.5 Pinout Information

Gather the information about the connections from your machine to the PC parallel port.

| Output Pin | Typical Function | If Different | Input Pin | Typical Function [ If Different |
E-Stop Out 10 Both Limit & Home X
X Step 11 Both Limit & Home Y
X Direction 12 Both Limit & Home Z
Y Step 13 Both Limit & Home A
Y Direction 15 Probe In
Z Step
Z Direction
A Step
A Direction
Spindle CW
Spindle PWM
Amplifier Enable

Note any pins not used should be set to Unused in the drop down box. These can always be changed
later by running Stepconf again.

(-

4.6 Mechanical Information

Gather information on steps and gearing. The result of this is steps per user unit which is used for
SCALE in the .ini file.

| Axis | Steps/Revolution | Micro steps | Motor Teeth | Leadscrew Teeth | Leadscrew Pitch |

Steps per revolution is how many steps it takes to turn the stepper one revolution.
Micro steps is how many steps the drive needs to move the stepper one step.

Motor & Leadscrew Teeth is if you have some reduction between the motor and the leadscrew. If
not set these to 1.

Leadscrew pitch is how many turns it takes to move your table one user unit. If your setting up
in inches then it is turns per inch. If your setting up in millimeters then how many turns per
millimeter.


http://wiki.linuxcnc.org
http://wiki.linuxcnc.org
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4.7 Configuration Wizard

Run the Stepconf Wizard in chapter (5)

4.8 Modifying

To change something in the basic configuration created by Stepconf Wizard run the wizard again.
Select Modify a configuration... Then pick the configuration file .stepconf you wish to modify in the
emc2/configs folder. The file headers tell you if the file can be manually edited or not.

10



Chapter 5

Stepconf Wizard

EMC2 is capable of controlling a wide range of machinery using many different hardware interfaces.
Stepconf is a program which generates EMC configuration files for a specific class of CNC machine:
those connected to the PC using a standard parallel port and controlled with step & direction
signals. Stepconf is installed when you install EMC2 and is in the CNC menu.

Stepconf places a file in the emc2/config directory to store the choices for each configuration you
create. When you change something you need to pick the file that matches your configuration name.
The file extension is .stepconf.

11
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Step by Step Instructions

5.1 Entry Page

Do you wish to:
@ Create a new configuration
 Madify a configuration already created with this program

if you hawve made maedifications to ths
configuration cutside this program, they will be
lost when you select "Modify a configuration®
K| Create a desktop ghortout [symlink) to configuration files.
K| Create a desktop launcher to start EMC with this configuration.

eiance|| *Eack | *Eﬂl‘w’-&ll’d]

Create New Creates a fresh configuration.

Modify Modify and existing configuration. After selecting this a file picker pops up so you can select
the .stepconf file for modification. If you made any modifications to the main .hal or the .ini
file these will be lost. Modifications to custom.hal and custom_postgui.hal will not be changed
by the Stepconf Wizard.

Create Desktop Shortcut This will place a link on your desktop to the files.

Create Desktop Launcher This will place a launcher on your desktop to start your application.

12
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5.2 Basic Information

Figure 5.2: Basic Information Page

= EME2 Stepper MllConfguiation EE)|

Machine Mame: iy

Configuration directory: ~ fermnc 2fcenfigsimy-mill

foas configuration: b =

Machine ynits: inch +

Driver characteristics: (Multiply by 1000 for times specified in us or microseconds)

Additional signal cenditioning or isclation such as optocouplers and RE filters

can impose timing constraints of their own, in addition to these of the driver.

Digivar type: Qthaer -

Step Time: 5000 [2]ns

Step Space: 5000 *Ins

Direction Hold: 20000 =Ins

Diraction Setup: .2 Qooo : ns

First Parport Base Address: |0x378 Out

] second Parport Address:
Third Parport Address:

Base Period Maximum [itter: | 15000 S s Min Base Period: 30000 ns
Onscreen prompt for Jest Base .
tool change Period Jitter bl Cala EEskRlik

a cancel dmgack B Forward

Machine Name Choose a name for your machine. Use only uppercase letters, lowercase letters,

digits, "-" and "_".
Axis Configuration Choose XYZ (Mill), XYZA (4-axis mill) or XZ (Lathe).

Machine Units Choose Inch or mm. All subsequent questions (such as machine travel, leadscrew

pitch, etc) will be answered in the chosen units

Driver Type If you have one of the stepper drivers listed in the pull down box, choose it. Otherwise,

find the 4 timing values in your driver’s data sheet and enter them.

If the data sheet gives a value in microseconds, multiply by 1000. For example, enter 4.5us as
4500. A list is on the wiki site of most popular drives with the timing values is in the Stepper

Drive Timing Page.

Additional signal conditioning or isolation such as optocouplers and RC filters on break out
boards can impose timing constraints of their own, in addition to those of the driver. You
may find it necessary to add some time to the drive requirements to allow for this. The EMC

Configuration Selector has configs for Sherline all ready configured.
Step Time How long the step pulse is "on" in nano seconds.

Step Space Minimum time between step pulses in nano seconds.

Direction Hold How long the direction pin is held after a change of direction in nano seconds.

Direction Setup How long before a direction change after the last step pulse in nano seconds

13



EMC V2.3 Getting Started Chapter 5. Stepconf Wizard

First Parport Usually the default of Ox378 is correct.

Second Parport If you need to specify addional parallel ports enter the address and the type. For
information on finding the address of PCI parallel ports see the Port Address in the Integrators
Manual.

Base Period Maximum Jitter Enter the result of the Latency Test here. To run a latency test press
the "Test Base Period Jitter" button. See the latency test section for more details.

Max Step Rate Stepconf automatically calculates the Max Step Rate based on the driver charac-
teristics entered and the latency test results.

Min Base Period Stepconf automatically determines the Min Base Period based on the driver char-
acteristics entered and latency test result.

Onscreen Prompt For Tool Change If this box is checked, EMC will pause and prompt you to
change the tool when M6 is encountered. Leave this box checked unless you plan to add
support for an automatic tool changer in a custom hal file

5.2.1 Latency Test

While the test is running, you should "abuse" the computer. Move windows around on the screen.
Surf the web. Copy some large files around on the disk. Play some music. Run an OpenGL program
such as glxgears. The idea is to put the PC through its paces while the latency test checks to see
what the worst case numbers are. Do not run EMC2 while the latency test is running. Run the
test at least a few minutes or longer.

Figure 5.3: Latency Test
- EMC2'/HAL Latency Test =) (E)E)

Let this test run for a few minutes, then note the maximum Jitter, Fou will use it while
configuring emcZ.

While the test is running, you should "abuse” the computer. Move windows around on
the screen. Surf the weh. Copy some large files around on the disk. Play some music.
Fun an QpenGL program such as gl<gears. The idea is to put the PC through its
paces while the latency test checks to see what the worst case numbers are.

Max interval (ns) Max Stter (ns) Last interval (ns)
Serva thread (1.0ms): 1003171 G666 996468

Base thread (25.0ps): Ae7e 7085 24452

Latency is how long it takes the PC to stop what it is doing and respond to an external request.
In our case, the request is the periodic "heartbeat" that serves as a timing reference for the step
pulses. The lower the latency, the faster you can run the heartbeat, and the faster and smoother
the step pulses will be.

Latency is far more important than CPU speed. The CPU isn’t the only factor in determining latency.
Motherboards, video cards, USB ports, SMI nuxcnc.org/cgi-bin/emcinfo.pl?FixingSMIIssues
issues, and a number of other things can hurt the latency.

The important numbers are the "max jitter". In the example above 7085 nanoseconds is the highest
jitter. Record this number, and enter it in the Base Period Maximum Jitter box.

If your Max Jitter number is less than about 15-20 microseconds (15000-20000 nanoseconds),
the computer should give very nice results with software stepping. If the max latency is more
like 30-50 microseconds, you can still get good results, but your maximum step rate might be

14
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a little disappointing, especially if you use microstepping or have very fine pitch leadscrews. If
the numbers are 100uS or more (100,000 nanoseconds), then the PC is not a good candidate for
software stepping. Numbers over 1 millisecond (1,000,000 nanoseconds) mean the PC is not a good
candidate for EMC, regardless of whether you use software stepping or not.

5.3 Parallel Port Setup

Figure 5.4: Parallel Port Setup Page

EMC2 Stepper Mill Configuration -]

Outputs (PC to Mill): Imvert Inputs (Mill te PC): Inwvert
Bin 1: | ESTOP Out Pin 10| Unused [
Pin 2: | X Step Pin 11! Unused

Pin 3: | X Diraction Pin 12: Unused

Pin4: | ¥ Step Pin 13: Unused

<> € || 43 < || €

Pin 5: | ¥ Direction Pin 15| Unused
Pin &: | £ Step
Pin ¥: | £ Direction
Pin B: | A Step
Fin 9: | A Direction
Pin 14! Spindle Cw Qutput pinout preseta:

Bin 16: Spindle BWM Sherline Outputs

K || € ) € || £ ] €0 | €3 Y £ f] €2 ) €2 f] €2 )| <> || <>

Pin 17: Amplifier Enable Hylotex Outputs

Q Cancel «ﬂack * Forward

For each pin, choose the signal which matches your parallel port pin out. Turn on the "invert" check
box if the signal is inverted (OV for true/active, 5V for false/inactive).

Output pinout presets Automatically set pins 2 through 9 according to the Sherline standard (Di-
rection on pins 2, 4, 6, 8) or the Xylotex standard (Direction on pins 3, 5, 7, 9).

Inputs and Outputs If the input or output is not used set the option to "Unused".

Charge Pump If your driver board requires a charge pump signal simply select Charge Pump from

the drop down list for the output pin you wish to connect to your charge pump input. The charge

pump output is connected to the base thread by Stepconf. The charge pump output will be about
1/2 of the maximum step rate shown on the Basic Machine Configuration page.
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5.4 Axis Configuration

Figure 5.5: Axis Configuration Page
= EMER stepper MilllGanfiguration =)

Mator steps per revalution: |vz'-':' 35k Tast this awas

Driver Microstepping: 2

pulley teeth (MotoriLeadscraw]: |j. il
Leadscrew Pitch: [z0 rav [ in
Maximum Welocity | in /s
Maximunn Accelaration: |3l:l in / 52
Horme location: o

Table travel: |C| tol8

Home Switch location:
Home Search velocity:

Home Latch direction:

Tirne to accelerate to masx spead: 0.0333 5
Distance to accelerate to max speed: 0.0167 in

Bulse rate at max speed: F000.0 Hz

Aoas SCALE: 2000.0 Steps /n

a cancel dmBack = Forward

Motor Steps Per Revolution The number of full steps per motor revolution. If you know how many
degrees the motor is (e.g., 1.2 degree), then divide 360 by the degrees to find the number of
steps per motor revolution.

Driver Microstepping The amount of microstepping performed by the driver. Enter "2" for half-
stepping.

Pulley Ratio If your machine has pulleys between the motor and leadscrew, enter the ratio here. If
not, enter "1:1".

Leadscrew Pitch Enter the pitch of the leadscrew here. If you chose "Inch" units, enter the number
of threads per inch here (e.g., enter 8 for 8TPI). If you chose "mm" units, enter the number of
millimeters per thread here (e.g., enter 2 for 2mm/rev). If the machine travels in the wrong
direction, enter a negative number here instead of a positive number or invert the direction pin
for the axis.

Maximum Velocity Enter the maximum velocity for the axis in units per second.

Maximum Acceleration The correct values for these items can only be determined through exper-
imentation. See "Finding Velocity and Acceleration" below.

Home Location The position the machine moves to after completing the homing procedure for this
axis. For machines without home switches, this is the location the operator manually moves
the machine to before pressing the Home button.
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Figure 5.6: Test This Axis
- X Axis Test ]

Velocity: C@in /s
Acceleratiun:hn | s?

jog: « [»

TestArea: | = ¢ [15.0 [Clin | F3Run

egancel (ﬂQK

Table Travel The range of travel that g code programs must not exceed. The home location must be
inside the Table Travel. In particular, having Home Location exactly equal to one of the Table
Travel values is incorrect configuration

Home Switch Location The location at which the home switch trips or releases during the homing
process. This item and the two below only appear when Home Switches were chosen in the
Parallel Port Pinout.

Home Search Velocity The velocity to use when moving towards the switch. If the switch is near
the end of travel, this velocity must be chosen so that the axis can decelerate to a stop before
hitting the end of travel. If the switch is only closed for a short range of travel (instead of being
closed from its trip point to one end of travel), this velocity must be chosen so that the axis can
decelerate to a stop before the switch opens again, and homing must always be started from
the same side of the switch.

If the machine moves the wrong direction at the beginning of the homing procedure, negate
the value of Home Search Velocity.

Home Latch Direction Choose "Same" to have homing back off the switch, then approach it again
at a very low speed. The second time the switch closes, the home position is set.
Choose "Opposite" to have homing slowly back off the switch. When the switch opens, the
home position is set.

Time to accelerate to max speed
Distance to accelerate to max speed

Pulse rate at max speed Information computed based on the values entered above. The greatest
Pulse rate at max speed determines the BASE_PERIOD, and values above 20000Hz may lead
to slow response time or even lockups (the fastest usable pulse rate varies from computer to
computer)

Axis SCALE: The number that will be used in the ini file [SCALE] setting. This is how many steps
per user unit.

Test this axis This will open a window to allow testing for each axis. This can be used after filling
out all the information for this axis.

5.4.1 Test This Axis

With Stepconf it is easy to try different values for acceleration and velocity.
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5.4.1.1 Finding Maximum Velocity

Begin with a low Acceleration (e.g., 2 in/s*2 or 50mm/s”2) and the velocity you hope to attain.
Using the buttons provided, jog the axis to near the center of travel. Take care because with a low
acceleration value, it can take a surprising distance for the axis to decelerate to a stop.

After gauging the amount of travel available, enter a safe distance in Test Area, keeping in mind
that after a stall the motor may next start to move in an unexpected direction. Then click Run. The
machine will begin to move back and forth along this axis. In this test, it is important that the com-
bination of Acceleration and Test Area allow the machine to reach the selected Velocity and "cruise"
for at least a short distance-the more distance, the better this test is. The formula d=.5*v*v/a gives
the minimum distance required reach the specified velocity with the given acceleration. If it is con-
venient and safe to do so, push the table against the direction of motion to simulate cutting forces.
If the machine stalls, reduce the speed and start the test again.

If the machine did not obviously stall, click the "Run" button off. The axis now returns to the
position where it started. If the position is incorrect, then the axis stalled or lost steps during the
test. Reduce Velocity and start the test again.

If the machine doesn’t move, stalls, or loses steps no matter how low you turn Velocity, verify the
following:

e Correct step waveform timings

e Correct pinout, including "Invert" on step pins

e Correct, well-shielded cabling

¢ Physical problems with the motor, motor coupling, leadscrew, etc.

Once you have found a speed at which the axis does not stall or lose steps during this testing
procedure, reduce it by 10% and use that as the axis Maximum Velocity.

5.4.1.2 Finding Maximum Acceleration

With the Maximum Velocity you found in the previous step, enter the acceleration value to test.
procedure as above, adjusting the Acceleration value up or down as necessary. In this test, it
is important that the combination of Acceleration and Test Area allow the machine to reach the
selected Velocity. Once you have found a value at which the axis does not stall or lose steps during
this testing procedure, reduce it by 10% and use that as the axis Maximum Acceleration.
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5.5 Spindle Configuration

Figure 5.7: Spindle Configuration Page

- EMEZ Stepper MilllConfiguration, EE)
FWM Rate: 100 Hz Enter 0 Hz for "PDM* mode
Calibration:
Speed 1: 100 Pwm 1 0.2
Speed 2: 800 PM 2: | 0.8

Cycles per revolution:

a cancel dmBack = Forward

This page only appear when "Spindle PWM" is chosen in the Parallel Port Pinout page for one of
the outputs.

5.5.0.3 Spindle Speed Control

If "Spindle PWM" appears on the pinout, the following information should be entered:

PWM Rate The "carrier frequency” of the PWM signal to the spindle. Enter "0" for PDM mode, which
is useful for generating an analog control voltage. Refer to the documentation for your spindle
controller for the appropriate value.

Speed 1 and 2, PWM 1 and 2 The generated configuration file uses a simple linear relationship to
determine the PWM value for a given RPM value. If the values are not known, they can be
determined. For more information see section (5.5.1)

5.5.0.4 Spindle-synchronized motion (lathe threading)

When the appropriate signals from a spindle encoder are connected to the parallel port, EMC sup-
ports lathe threading. These signals are:
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Spindle Index Is a pulse that occurs once per revolution of the spindle.

Spindle Phase A This is a pulse that occurs in multiple equally-spaced locations as the spindle
turns.

Spindle Phase B (optional) This is a second pulse that occurs, but with an offset from Spindle
Phase A. The advantages to using both A and B are increased noise immunity and increased
resolution.

If "Spindle Phase A" and "Spindle Index" appear on the pinout, the following information should be
entered:

Cycles per revolution The number of cycles of the Spindle A signal during one revolution of the
spindle. This option is only enabled when an input has be set to "Spindle Phase A"

5.5.1 Determining Spindle Calibration

Enter the following values in the Spindle Configuration page:

Speed 1: 0 PWM1: | O
Speed 2: