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1 SAFETY WARNINGS

During installation, solid electrical contact must be ensured at connectors; otherwise, noise and
power problems will develop. (Connections should be verified through inspection and testing.).

Standard safety rules prevail during installation of any hardware. Some are summarized below for
the QMP. For more information, refer to local occupational safety regulations and the

manufacturer of the motion drive.

1.1 Turn Off All Power Before Installing Equipment

Before installing any motion control equipment, including QMP controllers, power should be
switched OFF. Unplug all power plugs from their sources of power.

Switch OFF equipment. Unplug from source of power.

1.2 Observe ESD Precautions

To prevent damage to controller and drive electronics due to electrostatic discharge (ESD),
service personnel are cautioned to observe proper grounding during handling of components.

~ Grounding strap _
'-.___._ ‘-r—_ . -

T A,

- o
B S A
_ %7-1 ok g =
o r."“‘-._;’} y

~

- = To ground

NOTE: Grounding straps should be worn at all times when handling QMP-SyngNet electrical
components and connection hardware.
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1.3 Define and Clear a Safety Zone

During installation and testing of motion control hardware-software, a safety zone should be
defined around moving components and kept clear of personnel, hands, fingers and loose
hardware. During repowering of the system, motion control components may behave erratically
due to misconnected lines, or wrongly configured software settings. Sudden and unexpected
moves by components can cause injury, property damage, or even death!

Warning! Under NO circumstances should a motion system be tested or operated while
personnel are within the safety zone.

Additionally, beware of flying debris from unsecured hardware operating at high speeds. The use
of safety shielding is highly recommended.

Keep all personnel
and loose objects

outside the

safety
zonel
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2 INSTALL THE MDK SOFTWARE

The MDK software is accessed from the MDK InstallShield CD-ROM. By default, all of the files
are copied to the following directory: C:\Program Files (x86)\MENMDK\04.02.xx\. The
InstallShield installs the following features and libraries:

e Motion Programming Interface (MPI) [PR—

ption Maftars.™

e Motion Console
e Motion Scope
e VM3

e On-line Documentation

2.1 Installation Steps
The process of installing the MDK (software) is explained in following seven steps.

1. Click on the WinNTSetup.exe or Win32Setup.exe file.

InstallShield Wizard

i totion Engineering's MPI Motion Developers Kit Setup iz preparing
L="1 the InztallShield WWizard, which will quide you through the proaranm
setup process. Please wait,

Decompressing: Motion Engineering's MPI Mation Developers Kit.msi

— || Cancel
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2. The InstallShield Wizard for Kollmorgen’s MPI-QMP Motion Developer's Kit displays. Click
Next.

ﬁ Motion Engineering's MPI Motion Developers Kit - 04.02.Devi4 \EI
Welcome to the InstallShield Wizard for

Motion Engineering's MPI Motion Developers

Kit

The Installshield(R) Wizard will install Motion Engineering's MPI
Motion Developers Kit on your computer. To continue, dick
MNext,

SOﬂ]Nare WARMING: This program is protected by copyright law and
. international treaties.
Installation
f

;J

N R .
MOTION ENGINEEEING

< Back [ Mext = J [ Cancel ]

3. Read and accept the terms of the license agreement before continuing the installation. Select
“l accept the terms in the license agreement” and click Next.

ﬁ Motion Engineering's MPI Motion Developers Kit - 04.02.Devi4 @
License Agreement
Please read the following license agreement carefully. ‘M“F‘ .

Development Seat License: —

ATTENTION: THIS IS A SINGLE SEAT LICENSE. FLEASE SCROLL DOWWM
AMD READ THE TERMS OF THIS END USER LICEMSE AGREEMENT
BEFORE CLICKING *| ACCEPT THE TERMS IM THE LICENSE
AGREEMENT” TO CONTINUE WITH THE SOFTWARE INSTALLATION.

IMPORTANT: THIS AGREEMENT IS A LEGAL AGREEMENT BETWEEN
THE PERSOM, COMPANY, OR ORGANIZATION THAT HAS LICENSED THIS
SOFTWARE ("YOU" OR "CUSTOMER") AND MOTION ENGINEERING. IMC. -

(@) 1 accept the terms in the license agreement

(7)1 do not accept the terms in the license agreement

InstallShield

< Back ][ Mext = J [ Cancel
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4. The default directory for the installation of all files and settings is C:\Program Files
(x86)\MEI\MDK\04.02.xx\. We recommend not changing the default installation directory
unless directed to do so by an applications engineer. Click Next.

j’g‘;‘ Maticn Engineering's MPI Motion Developers Kit - 04.02.Dev04 @
Destination Folder
Iy
Click Mext to install to this folder, or dick Change to install to a different folder, !:?1 .

G Install Motion Engineering's MPI Motion Developers Kit to:

C:\Program Files (x86) \MEI\MDK\04.02.Dev04),

InstallShield

[ < Back ][ Mext = ] [ Cancel ]

5. Select the appropriate setup type for this environment and click Next.

j§! Maotion Engineering's MPI Motion Developers Kit - 04.02.Dev04 @
Setup Type
Iy
Choose the setup type that best suits your needs, l:I':" .

Please select a setup type.

@ Developer Seat - Complete Installation
i Installs development tools, utiities, sample apps and libraries to
support application development. (Regquires the most disk space.)

(7) Runtime Installation

Installs only the necessary files to suppart run-time systems and
applications. Does not install development tools such as Header
Files or Sample Apps. This installation should MOT be used for a
development seat.

(") Custom

Choose which program features you want installed and where they
will be installed. Recommended for advanced users.

Inztallshield

[ < Back ][ Mext = l [ Cancel ]
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6. The InstallShield is now ready to install all of the files and settings. Click Install.

ﬁ‘ﬂ Meotion Engineerning's MPI Motion Developers Kit - 04.02.Dev)d @
Ready to Install the Program
The wizard is ready to begin installation. _H?F‘ s

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Badk. Click Cancel to
exit the wizard.

Create Desktop Shortout

InstallShield

[ < Back ][ Install ] [ Cancel

A series of windows displays the progress of the installation.

‘ﬂi‘ﬂ Motion Engineering's MPI Motion Developers Kit - 04.02.Dev04 EI' [=] '@
Installing Motion Engineering's MPI Motion Developers Kit |
The program features you selected are being installed. -H?H' s

Please wait while the InstallShield Wizard installs Motion Engineering's MPI
Muotion Developers Kit. This may take several minutes.

Status:

InstallShield

< Back Mext = Cancel
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7. The following confirmation window displays if the installation was successful. Click Finish to
exit the InstallShield.

ﬁ Motion Engineering's MPI Motion Developers Kit - 04.02.Devid @

InstallShield Wizard Completed

The Installshield Wizard has successfully installed Motion
Engineering's MPI Motion Developers Kit, Click Finish ko exit the

: wizard,
)

Software
Installation

;J

S T
MOTION ENGINERRING

< Back Cancel
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3 INSTALL THE MOTION CONTROLLER

The standard QMP-SyngNet-PCI motion controller has a universal PCI interface, which operates
in either 3.3V or 5V signaling backplanes. The 120-pin edge connector plugs into the host PCI
bus slot. All motion control I/O is through the RJ-45 and HD15 connectors on the rear panel.

QMP-SyngNet-PCI-RJ-1200
PN: T131-0001

UL Certification: File# E254128

CAUTION! This hardware is for use only with compatible UL listed personal computers that have
installation instructions detailing user installation of card cage accessories.

3.1 Install PCB into the Host Machine

Push the 120-pin edge connector into the mating connector on the host machine.

[ERTRERE
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The following image displays an installed QMP-SyngNet-PCI controller in a standard PCI slot on
a CPU.

SyngMet Out
SyngMet In

Contraller /O
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4 CONNECT THE HARDWARE

This section covers the necessary requirements for connecting a SynqNet motion control system.
The cables used to connect SyngqNet components depends on the types of connectors on each
piece of hardware.

4.1 Pick a Topology

The next step is to set up the hardware of the system based upon the selected topology.
Currently, SyngNet supports the following three topologies:

ml
Co

Nﬂ I~"‘|1 Nz
=l ltlm mJTI:Im mrrl_—’_llm <:n..rrl

5tring Topology

" l Loop-back
C{} Nz N1 Nﬂ Ennectcr
ouT l:l [ erI:I i mrrl__p.l 1M ou‘rb

Terminated String Topology

. I B idle link
G, N, N, N,
ouT l":lm erI:Im mrrl__).lm omlt
Ring Topology

More information about the various topologies can be found on the Node, Cable, Motor, Drive
Addressing website (http://support.motioneng.com/Technology/SyngNet/addressing_diag.htm).
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4.2 Cable Connections: Controller to Nodes

The type of cables needed to connect the controller to the nodes will vary based upon the type of
controller, the particular hardware features, and the type of nodes being used in the SyngNet
Network. However, regardless of these variables, the cables are wired the same way. For
example, a cable from an OUT port will always connect into an IN port. The following diagram
clearly illustrates this connection pattern. For more information about cables and connectors, see
the SyngNet Interface Cable website
(http://support.motioneng.com/Hardware/Accessories/cables _syng.htm).

ml
Co

N N, N,
ourT l—IIN mJTHm {“JllTI—IIN -::|I.."rl
String Topology

redundant link

ml
-

Nﬂ IL“|1 Nz
ouT l—lm erHm uu'rl—lm auT
Ring Topology
4.2.1 Types of Connectors and Cables

Depending on the type of SyngNet ports (RJ45 or Micro-D) on the Controller and Drive, use one
of the corresponding cables to connect them to each other. The following table lists some of the
common connectors and their matching cables.

Feature Connector Cable

HD-15 C001-0037
Controller I/O

Micro D15 C001-0036

Micro D9 C005-0002, C006-0001
SyngNet

RJ-45 C007-0003, C006-0001
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4.2.2 Power On Nodes and Check LEDs

After all of the nodes are connected with the proper cables, power-up the system. To verify that
the Nodes are connected correctly and that each node is receiving a network and power signal,
inspect the LEDs at each connector.

Each controller has four LEDs:

e Two LEDs (1 and 2) at the IN port
e Two LEDs (3 and 4) at the OUT port.

SyngNet Connectors: RJ-45

For more information, see the Controller LEDs section.
http://support.motioneng.com/Hardware/SyngqNet-
QMP/leds_controller.htm

QMP-SyngNet-PCI-RJ-1200
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Each node has four green LEDs:

. Two LEDs (1 and 2) at the IN port.
. Two LEDs (3 and 4) at the OUT port.

L
@@ﬁlﬂ:’ [.[':"::j

; )
_{J_ ﬁ Node LEDs on

DD the RMB-10V2-SyngNet

BESEL-ZOMLD

0
o
JE o

ITTTITT

5

LED1 - Link Activity

LED2 - Node State

LED3 - Link Activity

LED4 - Repeater

LEDS - FPGA

LEDG6 - FPGA Boot Status

©
D#Fl:l
=

Dlmoo
L}
;EED

12 34
11 ]|

| IN | OuUT ||
z 3 ,__ﬁ

The RMB-10V2-SyngNet is displayed above.

-

Each LED has a particular function. See the Node LEDs page for details.
http://support.motioneng.com/Hardware/SyngNet-XMP/leds node.htm
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MOTION CONSOLE

Before the QMP controller is ready to begin spinning a motor, the motion console must be
properly initialized. This section describes how to configure a controller and set up a basic servo
loop to test that the system works properly.

Download Controller Firmware

Kollmorgen's motion controllers are shipped with NULL firmware. Therefore, the first step is to
download the proper firmware for the controller. When starting the Motion Console for the first
time, it automatically prompts to download firmware to the controller and indicates which version
should be downloaded. In the example below, firmware version 863 is downloaded. Click Yes to
download the firmware.

MotionConsole [}
\?/ The wersion of firmware on controller Controller O is irvalid, The firmware version must be 863, Download firmware now?

fes Mo |
1y

The next window requires locating the firmware file. Choose the QMPxxxxx.bin ("xxxxx"
represents the firmware version) firmware file from the mei\controller directory. The standard
software release includes one QMP controller firmware file. QMP863A1.bin is used in this
example.

If custom software is installed, there will be an additional firmware file in the same directory. Each
custom firmware file is numbered: Q1Pxxxxx.bin, Q2Pxxxxx.bin, etc. If custom firmware is
required, select the proper custom QnPxxxxx.bin file from the same directory.

Select the appropriate firmware file and click Open.

Download Firmware From File To Controller “Controller 0™

The necessary fimware version is 963,

Look ir: |_} controller j - ck EE-

| ZMP&E3A1.bin

iy Documents

4y Computer

2

by File name: IE! MPBE341 bin j Open

Files of type: IFirmware Files (. bin) j Cancel |
i
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When the verification window displays, click Yes. It will take approximately 30 seconds to
download the firmware to the controller.

Download Firmware To Controller ]

This action will replace the firmware on controller “Controller 0", Continue?

5.1.1 Troubleshooting

What if | accidentally downloaded the wrong version or need to change the firmware
version on the controller?

Once firmware is loaded onto the controller for the first time, the version can be changed
manually in Motion Console's Controller Summary window. Under the Action tab, click the FW
Download button and then select the correct firmware file from the mei\controller directory.

Action | Config | Counts

Werg 4
Controller 0
Rezet Controller oillr ] |

Refresh All

Reset Dynamic Memory

[ =)
L P
Save &l to Flazh o —p i
Falhe T

Rezet Flash

Dovenload Firmyware 101

plozd Firmweare 101

Remove E T
J Iﬂi
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5.2 Add New Controller

The first step is to add a new controller in Motion Console. Click on the Add New Controller icon
on the toolbar.

B,

The window that displays allows the controller to be uniquely identified by updating the Name
field. For example, the default name, Controller O is used. Enter a name for the controller and

click OK.
Add Controller | x| |
M ame: IE::untn:uIIer 1
— Controller Address
" Default
i Device
Controller Murmber: ||:|
= Client
Part: |33|:||:|
Server I
™ File

ak I Cancel |

The Controller Summary window displays.

Z Controller Summary

ni| Config | Counts | Version |Stats | Recorders =

Controller 0
Feszet Controller o |
Refresh Al [
Reszet Dynamic Memory | Ba ol
Save &llto Flash |
Reset Flazh £ |
Dovwnload Firmseare
Lpload Firmware
Remove i -

< |L|Jé
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5.3 Check Network Information

After the proper firmware is downloaded for the controller, check the Network Information to verify

that the proper number of blocks were found. Click on the @ button to open the SyngNet
Summary Window. Under the Info tab, the value for node count is 1 since the SyngNet Network
that was used for this example had one RMB-10V2 installed.

A node refers to any SyngNet node, such as a SyngNet Drive or an RMB-10V2 (for analog) that
is installed on a SyngNet network.

&fs: SyngNet Summary: Contr... [l[=] B3

SyngHet 0
Metwork Type Fing
Mode Offset ]
Made Courit 1 .

In Port Mext Ohbject | Sofie D
Out Port Mext Object | Soiacde 0

<

Status ]
State R e

JdTopology Saved .EJE____,_...--—-....___

[»

[
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5.4 Check Node Information

Click on the @ button to view the SgNode Summary window. This window provides specific
information about the nodes installed on the system. SyngNet finds the nodes in the order that
they are connected. The hardware setup used for this example had one node. Therefore, the
SgNode Summary Window displays one node: SqNode 0. This window also displays the address

information of each node.

§o 2qMode Summary: Controller D MI=] 3

ID Abort | Infoi| I)C Info

SqHode 0
Mode kMame ME| RhB-10%2
Exact Match Yes
Inigue D 00000000
Drrive Count ]
hdotor Count 4
Maotor Offzet 1]
Type QZOFEADOT
Ciption 00000000
Swyitch D 0:xFFFFFFFF
FPGA Type Runtime
FPGL YendorDevice OxCOFEQCD2A
FPGA Yersion D:=0401 050
FPGA Default Version Yes
fodel Mumber TO10-0001
Serial Mumker ]
In Piort Mext Chject Synghet O
2t Port Mesxt Ohject =ynghdet O ﬂ
Status ] -
|Ipstream Err. Rate 1
| pstream Err. Count 0
Dowvnztream Err, Rate ]
Dowvnatream Ere, Count ]
CRCEre. MO 0
CRCErr. OUT O 0
DA bort la]
Mode Dizable Input v WES
Mode Alarm Output Mo
Analog Power Fault Mo
| Izer Fault Mo
Mode Failure Mo
[0 Faut Mo

|+ |

_*d

TIP: Before proceeding, it is helpful to first minimize the Motion Console window.

Kollmorgen | March 2012
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5.4.1 Troubleshooting
Some of the Link LEDs on my node/drive are not ON...

If the Link LEDs are not turned ON, verify that the drive has power. If the drive has power and
Link LEDs are not ON, disconnect and reconnect the connector.

If the LEDs are not ON and the power is verified, check that the cables are connected to the right
ports.

If the Link LEDs still do not turn ON, the power is verified, and the connections are correct,
replace the cable. Another way of verifying if the cable is bad is to switch the cables. If the ports’
LEDs light up with one cable and not with the other, then that cable is bad. Also, after the cables
have been replaced, be sure to reset the controller in order to reinitialize the network.

For more information about the locations and meanings of LEDs see the Controller LEDs and
Node LEDs sections.

The RMB/SyngNet Node does not work straight from the box...

All RMB nodes are supplied without any FPGA image and will need to be programmed before
being used. Proceed to the next step, Download Node FPGAs.

A node is improperly ordered...

SyngNet finds the nodes in the order that they are connected. If a node is improperly ordered,
retrace the wiring from the controller to the last node. Use the serial number and address
information, or use the drive identification information (model number, serial number, address,
etc) to determine if a node is not in the correct order. If the same node types are improperly
ordered, the problem can be found during motor feedback verification.

SynqgNet initialized successfully, but all of the nodes were not found...
SyngNet only displays the nodes which are found on the network. The most common cause of a
node not being found is a result of a bad cable connection or a bad cable. The first step is to

verify that the LEDs on the SyngNet In/Out ports are ON. If they are not on, disconnect and
reconnect the connector. If the LEDs still do not turn ON, replace the cable.
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5,5 Download Node FPGAs

Kollmorgen’s SynqNet nodes are shipped with boot FPGA images (*.sff). The boot image
contains minimal functionality to allow the node to be accessed by the SyngNet controller. To use

the node, first download the appropriate FPGA (runtime) image.

To find the appropriate FPGA (runtime) image that should be downloaded for each node, refer to

the Node Binary Files: Product Table
(http://support.motioneng.com/Hardware/Drives/[FPGA/fpga_feat_tbl.htm).

There are two ways to download the Node FPGA. By using:
e Motion Console
e Command Prompt

5.5.1 Motion Console Download

In the SyngNet Node Summary window, click on the Binary Download button.

55 SqMode Summary: Controller 0 =] E3

Config | 10 Abort |Info | IO Infa =
SqHode 0

Uzser Label

Binary Dovynlozcd 101

Wiesy Sub-objects

Clear Status | =i

Alarm Mask Q00000000

Alarm Mat Cyclic [ Enahled

- % EEW@;}\
‘.‘-h

The Download Binary Image to SqNodes window displays, Click Browse.
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23

Select file[z] to download to the fallowing Synghlet node(z):
SgMode 0, Controller 0; COFEQD29 0507, =t

Channel | File

Clear Selected

Clear All

Find the appropriate FPGA file and select Open. In this example, we are downloading the

Diownload

Mode FPGA  C:AProgram Files\MENSMOEAD4.02 00%hodeA\COFEDDZ3_0501 . ff

Werify

Cloze

COFE0029_0501.sff file for an RMB-10V2.

Loak in: I 53 node

My Comput
SBAWSBHV....

-
My Metwaork
Places

R o W

fid d|

)
vl

935-030003-14.isc
9000-3411-200-8.hex
2| 9000-3411-20 1D hex
w2l COFEQO2C_050 156
bzl CoFEQ02D_D501.5fF
3l coFEQOZE_0501.5fF
| coFEDnZF_0501.sfF
| COFEQO3A_050 156
3| CoFEO038_0501.5fF
2| CoFEQ03D_D501.sfF
| coFE003E_050 1.5
3| COFEQO3F_0501.5fF
7 coFEDO4A_0503.5fF

2| COFEQD18_0501.5fF
1]

'?-j COFEDO4A_0503_00_02.sff

COFED01S_0501.sff
COFED021_0501.sff
COFED024_050 1.5
3| COFEQ028_0501.5fF
COFEQ027_0501.sFf
COFED02S_0501.5ff
COFED030_0501.5FF
COFE0031_0501.sff
COFEQ032_0501.sff
COFED033_0501.5FF
| coFEQG34_0501.5fF
COFED035_0501.5FF

COFED036_0501_00_01.sff

il coFE0037_0501.sFF
¥ COFEQ03E_0501.5fF
b coFEQ040_0501.sfF
COFE0042_0501.sff
COFE0043_0501.sff

COFED044_0501.5FF
COFE0045_0501.sff
il coFEnn4s_050 1.sfF
¥ COFEQ047_0501.5fF

COFED048_0501_00_04.sff
COFEQ042_0501_00_03.sff

| COFEBOZA_0346.56F
COFEBO24_050L.sfF
COFEBOZ2E_0501.sff
bl coFEBO2C_0501.5fF
¥l COFEBOZD_0501.56F

COFEBOZE_0501_00_02.5ff
COFEBOZF_0503_00_02.sff

il coFEB014_0348. s
| coFERO14_0501.5F
COFEB022_0346.5ff
COFEBO22 05015
COFEB026_0346 5fF

File name: |CEFE

R
D025_|

0501 sff

Files of type:

| Al Files )

| Geen_|

;I Cancel

Once the appropriate FPGA file has been selected, click download.
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Select file(z] to download to the following Syngtet node(z):
SqMade 0, Contraller 0: COFEOD23_0501. sff

x
=

Channel | Fils |
Mods FRGA  C:\Program FilesSMEIMDKS04 02 00%ndeSCOFE 0029 0507 sff

Clear Selected Clear All

Downlj}dJ Werify Cloze
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The downloading Firmware to SqNodes window displays the status of the download.

Downloading Firmware to SqMode(s) E3
Item | Error |

SgMaode 0, Controller 0: Mode FPGA

r Cancel after thiz
action completes

Refresh Motion Console by maximizing the screen. The following screen displays. Notice that the
"FPGA Vendor/Device" now reflects the downloaded FPGA: 0xCOFE0029.

ﬁSqNude Summary: Controller 0 [Ei[=] E3

Config | IO Abark | Info | I/ Info [=
SqHode O

Mode Matme MEl RRBE-10%2

Exact Match Yes

Unigue [T Dx00000000

Cirive Count ]

Motor Count 4

Motor Offeet ]

Type O COFEADD

Ciption Q00000000

Syvitch D 0xFFFFFFFF

FPGES Type Funtime

FPEA YendorDevice 0xCOFEODD2S

FPGA “ersion Dx04010501

FPGA Default Wersion YEes

Model Mumber TO10-0001

Eetial Mumber E"———-—\""'-.
W |
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5.5.2 Command Prompt Download

Open a Command Prompt window and proceed to the following directory to download the proper
* sff file:

C:\Program Files\MEI\MDK\04.02.00\win32\sgNodeFlash.exe -node 0 -file
..node\c0fe0029 0501.sff

o C\WINDOWS\system32\cmd.exe

C:wProgram Files\MEI-MDK-B4.82 .88 Win32>sgNodeFlash.exe —node B —file ..-node-~CAFEBA2?_0A581.sff

Downloading file ..“node“~CAFEBBA2?_ @581 .sff to Syngnet Hode #8....
188 percent complete
Buccessful

C:\Program Files\MEI“MDK-\84.82.88\Win32>_

The selected FPGA file is downloaded after all of the pages have been counted.

Refresh Motion Console by maximizing the screen. The following screen displays. Notice that the
"FPGA Vendor/Device" now reflects the downloaded FPGA: 0xCOFE0029.

%EqNudE Summary: Controller 0 [Eln] E3
Config | IO Abart | Info | I/ Info =
SqHode 0
Mode Mame MEl RRBE-10%2
Exact Match YeE
nigue IO 0x00000000
Crrive Count ]
Motor Court 4
Motor Offzet ]
Type DxCOFEADOT
Cption Q00000000
Syvitch (D 0xFFFFFFFF
FPGEA Type Furtime
FPEA YendorDevice 0xCOFEDDZS
FPGA Version D:c0401 0501
FPGA Default Wersion Yes
Mocel Mumbet TO10-00101
Serial Mumber H
- |
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5.6 Check Node Configuration

After the proper drive firmware is downloaded, click on the E button to open the SqNode
Summary window and verify that the proper number of drives were found.

This window provides the node configuration for each drive installed on the system. SyngNet
finds the drives in the order that they are connected. The hardware setup used for this example
had one drive.

Uzer Label

Binary Download 1017 .
View Sub-ohjects |
Clear Status E =3
Alarm WMask O=0 0000000
Alarm Mot Cyclic [+ Enaktlzd
Alarm inAbort [+ Enaklzd

Upstream Err. Fault Limit 4
IJp=atream Err. Fail Limit 1
Downztream Err. Fault Limit |2

Downzatream Err. Fail Limit |12

(57}

Uzer Faul Addresz Ox00100223
Uzer Faul Mazk Q00000000
Uszer Fault Pattern Q00000000
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5.7 Map the Axes

Click on the E button to open the Motion Supervisor window and click the Actions tab.

Before controlling and moving a motor, it must first be mapped to a Motion Supervisor. If the
buttons are faded out under the Actions tab (displayed below), it means that no axes have been
mapped (assigned) to a Motion Supervisor.

£S5 MS Summary: Controller 0 . =10 =]
e -
M50 IS 1 M5 2 MS 3
otion Type Trapezoidal Trapezoidal Trapezoidal Trapezoidal
Coordination Start & Finizh Start & Finizh Start & Finizh Start & Finizh
Relative [ Enabled [ Enabled [ Enabled [ Enabled
Repeat Mode [ Enabled [ Enabled [ Enabled [ Enabled
Delay 0 0 0 0
lovePos 1 | = [ "] En
Move to Further | I E3 Era E3
MovePos 2 | ML = [ > =
Stop | | | |
E-Stop | | | |
Abort A5 iy e Sip|
Zero Postion | TN K [0 K
Clear Fauf [ | [ | [ | [ | i
Status | -
State il e e e
Amp Fault Mo Mo No Mo
Poszition Err. Limit Mo Mo Mo Mo
Torgue Limit Mo Mo No Mo
HW Meqg. Limit L Ne o Mo
HVY Pos. Lipae T~ Nn
L --‘""-.‘. No —

To use the default mapping of axes (map Axis 0 to Motion Supervisor ) click on the Config tab
and Shift + Left-Click on the Axis Map button. This will automatically map Axis 0 to Motion
Supervisor 0.

£S5 MS Summary: Controller 0 =10 x|
Config I Actions | Forti
NER ] RS 1 M52 M5 3

Uszer Labsl

View Sub-objects | EEEEEEH B EEEE B

Acxiz Wap Mool My o4 M| Moy oa|

Stop Time 0.5 5 0.5 S 5

E-Stop Time 0.03 0.05 0.05 0.05

Mormal Feedrate |1 1 1 1 L.
Panic Action E-Stop E-Stop E-Stop E-Stop j
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Click Yes to configure the default mapping.

This operation will configure the sub-object list ko the defaulk mapping.
Mo |

Under the Actions tab, click the Zero Position button to reset the position so that the current
position is zero. Then click the Clear Fault button. A motor cannot move if there are any errors
that have not been cleared out. Be sure that the State under the Status tab displays Idle.

AS)

£f5 MS Summary: Controller 0 o ] [
Config | Actions | .
M50 MS 1 M5 2 MS 3
Iotion Type Trapezoidal Trapezoidal Trapezoidal Trapezoidal
Coordination Ztart & Finizh Start & Finizh Start & Finizh Start & Finizh
Relative [ Enabled [ Enabled [] Enabled [ Enabled
Repeat Mode [ Enabled [ Enabled [ Enabled [ Enabled
Delay 0 0 0 0
Move Pos. 1 EN | « | EN
Move to Further
Move Pos. 2 | > | | > | | > |
Stop - - L ] -
E-Stop Lt ] L ¢ ] L] Lt ]
Rbort < - < |
Zero Posttion [ O || | O | | O | | O ||
Clear Fault | o | | - | |l | 3
P
5tatus]
State e ¢ Jidle T idle ¢ Jidle
Amp Fault Mo Mo No Mo
Poszition Err. Limit No Mo Mo Mo
Torgue Limit Mo Mo No Mo
HW Neg. Limit No Mo No Mo
HWW Pos. Limit No Mo No Mo
SW Neg. Limit No Mo No Mo
SW Pos. Limit No Mo No Mo
Feedback Fault No Mo Mo Mo
Amp Warning No Mo No Mo
Motion Done W o= W oves W o= [V
Motion Start No Mo No Mo
At Velocity Mo Mo No Mo
Out of Frames No Mo No Mo
Action Source Controfier Controller Controller Controller —
-
1| |L|J,«;:
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5.8 Tune the Servo Control Loop

After verifying the hardware setup of the SyngNet Network using the various Motion Console
summary windows, now tune the servo control loop in order to make a move.

Click on the @ button to open the Motion Supervisor Summary window.

Verify that the Motion Type is set to Trapezoidal under the Actions tab.

1 MS Summary: Controller 0 10l =|
Config |i 5 -
M50 M5 M52 M5 3

Motion Type Trapezoidal |- Trapezoidal Trapezoidal Trapezoidal

Coordination Start & Finigh W% Start & Finizh Start & Finizh Start & Finizh

Relative [ Enabled [" Enabled [ Enabled [] Enabled

Repeat Mode [ Enabled [ Enabled [ Enabled [ ] Enabled

Delay 0 0 0 0

Move Pos. 1 En EN EN EN

Move to Further | I Era Erx Era

lMove Pos. 2 [ > | [ > | | > | [ = |

Siop | | | |

E-5i0p - - | -

Abort Py Py Py D

Zero Position | O || | O | | O || | O |

Clear Fault | ol || | il | | ol | | il | :]
Status] =]

Siate ke O e e Qe

Amp Fault Mo Mo Mo Mo

Pozition Err. Limit Mo Mo No Mo

Torgue Limit Mo No No No

HW Neg. Limit Mo Mo Mo Mo

HVV Pos. Limit Mo o No No

SW Neg. Limit Mo No No No

S¥W Pos. Limit Mo ho No Mo

Feedback Fault Mo Mo No Mo

Amp Warning Mo Mo No No

lotion Done W oves W oies W oves W oves

Motion Start Mo Mo No Mo

At Velocity Mo Mo No No

Out of Frames Mo No No No

Action Source Controller Controlisr Controller Controlisr :
1 |Ld
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Click the Clear Fault button to dismiss any errors.

1 MS Summary: Controller 0 ] 10| =]
Config | Actions | -
M50 M54 M52 MS3

Iotion Type Trapezoidal Trapezoidal Trapezoidal Trapezoidal
Coordination Start & Finizh Start & Finizh Start & Finizh Start & Finizh

Relative [ Enatled [ Enabled [ Enabled [ Enabled

Repeat Mode [ Enabled [ Enabled [ Enabled [ Enabled

Delay 0 0 0 0

Mowe Pos. 1 EN EN EN EN

Move to Further Ea E3 Ea

Move Pos. 2

Stop - L ] L ] L ]

E5op | - | |
Abor ey | | |
Zero Position | O | | O | | O | | O |

Clear Fault | el | | e | 3

=

Status]

State _idle il T idle il

Amp Fault No Mo Mo Mo

Pozition Err. Limit No Mo Mo Mo

Torgue Limit No Ma Mo Mo

HWW Neg. Limit No Mo Mo Mo

H¥W Poz. Limit No Mo Mo Mo

SWY Neg. Limit Mo Mo Mo Mo

SW Pos. Limit No Mo Mo Mo

Feedback Fault No Mo Mo Mo

Amp Warning No Mo Mo Mo

Motion Done W oves W oves W o= W oves

Wotion Start No Ho Mo Mo

At WVelocity No Mo Mo Mo

Qut of Frames No Ho Mo Ho

Action Source Controller Controller Controller Controller -

-

4| |L|J4
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Click on the E button to open the Filter Summary window.

Verify that the Algorithm is set to PID under the Config tab.

SyngNet Controller | MOTION CONSOLE

Filter Summary: Controller 0 =10 x|
Ig Coeffs =
Filter Filter 1 Filter 2 Filter 3
Uzer Label
View Sub-objects | EEEEEH B | |
Algorithm PID PID PID PID
Gdin Switch Type |Mone Mone Mone Mone
Gain Takble 0 i 0 0
Gain Delay 0 ‘0 0 0
Gain Window S04 S0 S00 co0
PiPl Switch Type |Mone Mone Mone Mone
P/Pl Mode Pl Pl Pl Pl
PIPl Delay 0 0 ] 0
PIPIWindow 00 S0 S0 So0
Resetintegrator | Enabled [ Enabled [ Enabled [ Enabled | |
Reset Int. Delay |0 i 0 0 -
s 2] 4
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Go to the Coeffs tab and select PID from the Algorithm drop-down menu.

£f% Filter Summary: Controller 0 -0l x|

Config | Coeffs | et

Filter 0 Filter 1 Filter 2 Filter 3

Kp

Ki

Kd

Kpff

Kovff

Kaff

KFFT

OHate
ImaxMoving
IMaxRest
Qutput Limit High | 32767 7
Output Limit Lowe |-22768 -32763
Vel Limit High J2re7 32767 32767
Vel Limit Low -32768 -32758 -32758 A
Output Off=et 0
Te=zt Signal Gain
HiA, A HiA Y MiA
MiA, A Hi& Y MiA
MiA, A Hi& Y MiA
HiA, A Hi& HiA MiA

[ e R e R e R == R R R - R = e ]
[ T e T e T s T == T e T s T e N e e == )

[ = = = T = = =T = =
LSS T e T e N e R e B e Y e Y e R e e [ s )

P
-]
(5}
1
[}

3
i
[=F]
=1

rl.\_'.
(%]
b}
[<}]
La
|

[
[E%]
-l
[5F}
==

[}

3
)
[=F]
=1

[En]
Fa
e |
(&7
=]

Gain Table 0 = |[s Angorares = F
4

*]

Pl

Hone
PIv 1
Uzar

All Algorthms
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WARNING! Before making any changes, determine what tuning parameters are safe to use.
Otherwise, the motors could be damaged.

For our example we will use the following parameters:

WARNING! Example Parameters Only (Not to be used for every system)
800 for Proportional Gain (Kp)

8 for Integral Gain (Ki)

1,200 for Derivative Gain (Kd)
10,000 for Integrator Maximum at Rest (IMaxRest)

£f7 Filter Summary: Controller 0 O] x|

Config | Coeffs | -
Filter 0 Filter 1 Filter 2 Filter 3

Kp 200 200 200 SO0

Ki 8 8 & o

Kd 1200 1200 1200 1200

Kpff 0 0 D 0

Kovff 0 0 0 0

Kaff 0 0 0 0

KFTE 0 0 0 0

[Rate 0 0 0 0

ImaxMowing 0 0 0 0

IMaxRest 10000 10000 10000 10000

Qutput Limit High | 32767 32787 32787 32767

Qutput Limit Loww |-32768 -X2788 -32768 32763

Vel. Limit High 32767 32787 32787 32767

Vel Limit Low -32788 -X2788 -32768 -32763

Qutput Offzet 0 0 0 0

Test Signal Gain 0 0 i

MiA, MiA, 1A, MiA N/A

MiA, MiA, 1A, MiA N/A

MiA, MiA, 1A, MiA N/A

MiA, MiA, MAA MiA N/A

Gain Table 0 =BT ==
4 | » b
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Click on the @ button to open the Motor Summary window.

Verify that the motor Type is set to Servo under the Config tab.

ol

Config iEuents i Demand iInf‘o iSinCDm | Eral

Motor 0 Kotor 1 Motor 2 Motor 3

User Label

Migw Sub-objects =EE22EE 5222222 5222222 B

Amp Enable [ Enabled [~ Enabled [ Enabled [~ Enabled

Type Serve Servo Servo Servo

Amp Dizakle Action Crmd = Act Crmd = Act Cmd = Act Crnd = Act

Primary Feedback Phase [ Reverzed [~ Reverssd [ Reverssd [T Reverzed

Primary Feedback Fiter [ Dizabled [" Dizabled [ Disabled [ Dizabled

Primary Feedback Type QUAD_AB QUAD_&B QUAD_&B QuaD_AB

Secondary Feedback Phase [T Reverzed [T Reversed [ Reversed [T Reverzed
Secondary Feedback Fitter [ Dizabled [ Dizabled [~ Dizabled [C Dizabled
Secondary Feedback Type QUAD_AB QUAD_AB QUAD_AB QUAD_AB

Amp Dizable Delay 0 0 0 0

Brake lode Delay Delay Delay Delay

Brake &Apply Delay 0 0 0 0

Brake Releaze Delay 0 0 0 0

Fault Cenfig 0x00000011 000000011 0x00000011 0x00000011 ‘o
User Fault Action None lone Mone lone

Step Pulzs Width 5.6e-007 £.8e-007 £.8e-007 5 6e-007

Step Loopback [ Enabled || Enabled [ Enabled [~ Enabled

Pulze A Type STEP STEP STEP STEP LI

Set the Amp Enable checkbox to Enabled.

=u { Motor Summary: Controller 0 L - | Ellil

Config IEvents i Demand iInf‘o i SinCom | I
Motor O Motor 1 Motor 2 Motor 3

User Label

View Sub-objects | | | |

Amp Enable [¥ Enabled [¥ Enatled [¥ Enabled [V Enabled

Type Ss&c Servo Serve Serve

Amp Disable Action Cmd = &Act Cmd = Act Cmd = Act Cmd = &ct

Primary Feedback Phase [~ Reversed [T Reversed [T Reverzed [T Reversed

Primary Feedback Fitter [ Dizabled [" Dizabled [ Dizabled [ Dizabled

Primary Fesdback Type QUAD_AB QUAD_AB QuAD_AB QuAD_AB

Secondary Fesdback Phaze [ Reversed [ Reversed [ Reverzed [ Reversed
Secondary Feedback Fitter [ Disabled [T Dizabled [~ Dizabled [ Dizabled

Secondary Feedback Type QUAD_AB QUAD_AB QUAD _AB QUAD_AB

Amp Dizable Delay 0 0 0 0

Braks Mode Delay Delay Delay Delay

Brake &pply Delay 0 0 0 0

Brake Releaze Delay 0 0 0 0

Fault Config O=00000011 0x00000011 0x00000011 0x00000011 o

Uszer Fault Action Mone None None None

Step Pulze Width 5.6e-007 5.6e-007 5.6e-007 5.6e-007

Step Loopback [~ Enabled [" Enabled [" Enabled [ Enabled

Pulze & Type STEP STEP STEP STEP LI
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Click on the E button to open the Axis Summary window.

Under the Motion tab, enter the following parameters:

P ogttion 1 0

10000 for Position 2 Position 2 10000

0 for Position 1 Reldtive Distance |19
elocity 10000

10000 for Velocity O e
5000 for Acceleration W 508 ;

5000 for Deceleration etk Percent 0
IIE:lslcsel.Jarl-c 0 -]

5.9 Move a Motor

The final step is to execute a basic move on the motor.

Click on the E button to open the Motion Supervisor window and click the Actions tab. If the
buttons are faded out (displayed below), first map the Axes.

:E-'-EJ MS Summary: Controller 0 =101 x|
- s
MS 0 M5 1 MS 2 MS 3

Motion Type Trapezoidal Trapezoidal Trapezoidal Trapezoidal
Coordination Start & Finizh Start & Finigh Start & Finizh Start & Finizh

Relative [ Enabled [ Enabied [ Enabled [ Enabled

Repeat Mode [ Enabled [ Enabled [ Enabled [ Enabled

Delay 0 0 0 0

Mowve Pos. 1 En EE EE EE

Move to Further | ETIZ Ea Ea Era

Move Pos, 2 = | = I > | =a

Stop = | - L |

E-Stop %] L+ ] L+ ] L+ ]

Rbort | - ey P

Zero Posttion | O | | i | EE K

CearFaut | [ = [ £

Status | ]
State ik e i il

Amp Fault Mo Mo No MNo

Poeition Err. Limit i No Mo Mo

Torgus Limit Mo No Ne Mo

HW MNeg. Limit Mo Mo Ne Mo

HW Pos. L ”’-\“D\ No B

- M “h‘
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Click on the Config tab and Shift + Lt-Click on the Axis Map button.

A M5 Summary: Controller 0 =10 x|
Config I Actions | ot
M50 MS 1 M5 2 M5 3

User Label

View Sub-objects | EEEEEEH B B B

Axiz Map 7§ My oa| My My oal|

Stop Time 05 3 0.5 0.5 0.5

E-Stop Time 0.05 0.05 {0.05 0.05

Mormal Feedrate |1 1 i A

Panic Lction E-Stap E-Stop {E-Stop E-Stop |

Click Yes, to configure the default mapping.

Under the Actions tab, click the Zero Position button and click the Clear Fault button. Be sure
the State under the General Status tab displays Idle.

MS Summary: Controller 0 ] P [0
Config | Actions | - |
MS 0 151 M52 M5 3

Motion Type Trapezoidal Trapezoidal Trapezoidal Trapezoidal
Coordination Start & Finizh Start & Finizh Start & Finizh Start & Finish

Relative [ Enabled [ Enabled [ Enabled [ Enabled

Repeat Mode [ Enabled [ Enabled [ Enabled [ Enabled

Delay 0 0 0 0

Move Pos. 1 | « ||

Move to Further | IECI Ex Ea

oerosz | NCH = =

Stop - L] L] L]

E-Stop L ] | L ¢ ]| L ¢ ]|
Zbort <D | < |
Zero Position | O | | O | | O | | O |

Clear Fault | el | | sl | | il | 3

o

Status]
State 7 idie i o idle ¢ _yidle

Amp Fault Ho No No Mo

Pozition Err. Limit Mo Mo No Mo

Torgue Limit No o

- e
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Click on the Move Pos. 2 button [MavePes. 2

I“ and the command will be executed on

the motor (Axis 0) and move 10000 counts to Position 2.

Click on the Move Pos. 1 button [M2¥e Pas. 1

back to Position 1.

To continuously move back and forth from Position 1 to Position 2, check the Enabled check box.

I and the motor will move 10000 counts

SyngNet Controller | MOTION CONSOLE

1MS Summary: Controller 0 o ]
Config | Actions | -
MS 0 151 S 2 M5 3
Motion Type Trapeszoidal Trapezoidal Trapezoidal Trapezoidal
Coordination Start & Finizh Start & Finizh Start & Finizh Start & Finizh
Relative [ Enabled [ Enabled [~ Enabled [ Enabled
Repeat Mode [« Enabled Iv Enatled [v Enabled [w Enabled
Delay olw 0 0 0
Move Poz. 1 EN | o | EN EN
Move to Further | IEEIE Era E3 Era
Move Pos. 2 | > | | > | | > |
Stop - - - -
E-Stop | - L ¢ ]| -
Abort Fivy oib| ey oib|
Zero Posttion [ O | | O | | O | | O |
Cearraut | [ ] [ [ ] =

Click the Move Pos. 2 button [M2ve Pas. 2 | | .\ the motor will move back and forth

from Position 2 to Position 1.

Motion Console has successfully moved a motor using SyngNet.
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6 MICROSOFT VISUAL C/C++

This section is an overview of running an executable C-program using Microsoft Visual C/C++. If
MS Visual C/C++ is not being used, this section does not apply. Even though the QMP can be
controlled by a C-program written on many different platforms, this section only covers MS Visual
C/C++.

1. Open Visual C/C++ Version 6 or higher.
2. Goto File > Open Workspace. Browse for app.dsw.

Default location: C\AMENQMP\APP\WINNT\MSVC.

Open Workspace @
Look i | (3 MSVC ~| « @ ek @

[ seqkil

I)template
27 app. dsw
Zsaapp. dsw

File name: |app.d$w
Files af bpe: |Wurkspaces [.dzw.mdp) j Cancel

Open a project from sounce code control Source Contral... |

3. The file type should be set to display Makefile [.mak] and upon doing so, the app.mak file
displays. Open app.dsw. If asked whether the project should be converted to the current
version of Visual C/C++ being run, click Yes.

4. Change to File View and select quickStart1 files.

"5 ClassView =] FileWiew ;E

5. Right click on the quickStart1 files and "Set as Active Project.”
(This should set the quickStart1 files in bold.)
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6. Click on quickStartl.c in the "Source Files" sub directory. Go to the Build menu and
select Build quickStartl.exe.

‘< app - Microsoft Visual C++ - [C:\mpilXMPapplquickStart1.c]

Fil= Edit “ew Insert Project | Build Tools ‘Window Help

g | = ﬁ J.E @ Compile quick3tart1.c Chrl+F7
Build quickstartl, exe
e " = —r
& ! E | Rebuild Al
Batch Build. ..
+ - rnotoniol files Clean
-8 natifyl files
+ probel files Start Debug »
+ probe? files Debugoer Remoke Conneckion, .
#1581 pH1 files , :
: prot] filess ¥ Execute quickStartl.exe  Chrl+FS

- quick5tart1 files
=25 Source Files
guickStartl.c
[C3 Header Files Prafile, ..
[Z7 Resource Files = :
wecard] files ‘Simple point to
record? files Thi=z i= a =imple
recard3 files notion on a =in

reu:u:un:M file This Drogran Dre
zeq] files predg P

=zafely.
zeq? files

Set Active Configuration, ..

Configurations. ..

- [ [~ [H-[H-[F

7. Verify that there are no errors or warnings in the dialog box.
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8. Click the execute button ! and the program will now be carried out. Motion can be
stopped at any time by hitting any key.

*< app - Microsoft Visual C++ - [C:AmpilXMPlapplquickStart1.c]

File Edit ‘iew Insert Project Buld Tools Window Help

3 = =] = | Gy meiPlatform
i !%'El | =l =l e
E

wecuke Program (ChrFS) || =] |E€> quic j:l |Ef> C:hmpilMPYapp quickstart

41

+ riakarial files S <% quickStartl o *7
+ hiatifu files .
. SE ht 1991-2004
+ pral:ne1 files * opyright(c)
+ I:'f':'li'E2 file:s # Thiz =zoftware contains
+ pt1 filez # Motion Enginesring Inc.
+- 28 et files * in the license agresmen
H ickStartl il # dizclosure. or reprodu
quickatar ) s *# written cons=ent of Hoti
-3 Source Files y
quickStart.c
|22 Header Filas -
DHESC!H[C:EF"EE ‘Simple point to point mot
+
+ recu:nrdE filez Thi= 1= a =imple program t
+- 28 record? files motion on a single axis.
= d4 il .
i rec:u:-;rf.l e Thi=z program presunes the
* weql fes zafely.
+ zeq? files
+ seqS files Warning! This iz a =zample
+- 28 seqd files MET motion controller wit
- f the logic and safety £
+ zeqkill filez =
+ seqrec files The m=gCHECE(! .. . ) mnacro=s u
+ settle1 files to conwvey our =trong beli
+ 28 settle? files Actual application code =
H Shape files than m=gCHECK=) best =uit
+ stoprate files *
+ ﬂ taramlata Flas
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9. Open Motion Scope and view certain parameters by selecting the Trace button and add
additional parameters to graph.
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