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1) Overview

This user guide is designed to help you install and maintain your MDM Series motion
control. Follow these steps to ensure correct installation and maximum life:

Stepl Review this entire user manual. Become familiar with all installation procedures
prior to integrating your system.

Step2  Review the safety summary to develop an understanding of standard safety
practices when installing and operating automated equipment.

Step3  Review installation procedures. For best results, follow these procedures
carefully.

1.1) Conventions

Although this manual specifies NI-7344 compatibility, the MDM will communicate with
motion cards that are members of the NI-73xx family. Some restrictions apply, for
example the 7320 Series controllers are for stepper only, so the driver card options for
servo motors (D1, D3, and D7) would not be compatible with the 7320 Series motion
controller.

1.2) Compatible NI Cards

The MDM with NI 7344 communications interface is compatible with the following NI
motion controllers:

Table 1-1) Compatible NI Controllers

PCI-7332 | Stepper motors only

PCI-7334 | Stepper motors only

PXI-7334 | Stepper motors only
PCI-7342 | Stepper & Servo motors
FW-7344 | Stepper & Servo motors
PCI-7344 | Stepper & Servo motors
PXI-7344 | Stepper & Servo motors
PCI-7352 | Stepper & Servo motors
PXI-7352 | Stepper & Servo motors
PCI-7354 | Stepper & Servo motors
PXI-7354 | Stepper & Servo motors
PCI-7356 | Stepper & Servo motors
PXI-7356 | Stepper & Servo motors
PCI-7358 | Stepper & Servo motors
PXI-7358 | Stepper & Servo motors
NI Ethernet | Stepper & Servo motors
Motion
Control
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2) Introduction — About the MDM1000

This manual is intended for use by application engineers and technicians involved in
using Primatics positioning equipment.
The MDM1000 Motion Drive Module is a
— single axis motor drive with an integrated
= W V| interface for a National Instruments 73xx
Series Motion Controller. The small
package includes a motor drive, power
/| supply, NI-73xx interface, and standard
-~ Primatics axis connector. It acts as an
intermediary between a user supplied
programmable motion controller and the
positioning stage(s). A variety of cable
assemblies are available to connect a
positioning stage or axis to the MDM. The

PC with Programmable
Motion Control

\‘/ i\
7

MDM Drive diagram to the left shows the role of a
MDM in a motion control system.
Custom versions of the MDM are also
o available to meet specific applications.
Positioning Stage ‘\x_,% Addendums to this manual will be
¥

included for custom configurations.

3) Model Configuration

There are three available models of the MDM1000

Model Configuration Number Drive Type Current Motor Voltage
MDM1000D1-170V12AW5-C4-D2 Brushless Servo 12A Cont, 24A Peak 170VDC
MDM1000D1-60V3AW1-Cu4-D2 Brushless Servo 3A Cont, 9A Peak 60VDC
MDM1000D1-24V2AW1-C4-D5 Micro-Stepper 1.4A RMS, 2A Peak 24VDC

5
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A\

== 4) Personal Safety ==

Please review before installing your motion system

Observe common industrial safety practices when installing and operating automated
equipment.

(0}

(0}

Have power connections made by qualified personnel.

Keep fingers and other items out of any opening in the stage while it is in
operation since injury or damage may result.

Provide a safe access route and adequate room for servicing.
Perform the recommended periodic maintenance described in this document.

Verify that the work envelope is free of obstructions before the positioning stage
is powered.

Insure that for servo motors the encoder must be working properly and the
polarity of the encoder needs to match the polarity of the motor before enabling
the servo drive. Improper feedback connections can cause a motor run-away
condition that has the potential to damage the stage and injure an operator.

Only trained operators of the positioning stage should be allowed near the work
environment.

Identify emergency stop circuits and actuators in the workcell. This cuts power to
all axes amplifiers.

Note the places in the workcell where pinch points occur, and provide adequate
safety clearance or safety curtain.

Never operate the motor in a location that could be splashed by water, exposed
to corrosive or flammable gases or is near combustible substances since this
may cause an electric shock, fire or malfunction.

Never touch the motor, driver, or peripheral devices when the power is on or
immediately after the power is turned off. The high temperature of these parts
may cause burns.
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5) Installation
5.1) Locating the MDM1000

A typical motion system consists of the MDM, motion control card, axis cable and
positioning stage. The motion controller card is typically housed inside a PC. This card

connects to the Motion 1/O interface port in the MDM. Along with the interface port the
MDM has an axis connector which connects to the stage or axis.

Figure 5-1: MDM1000 Motion System

PC
I — /W
—
Motion Control Motion I/0 Connelctor
Card (in PC) SHC68-C68-S Cable
7222222222222
MDM Drive (=) = A
) oo \

Motion I/O Interface PortJ

Axis Cable

Axis 1

The MDM must be placed in a convenient location for connection to both the motion
control connectors and your stages.
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Figure 5-2: Dimensions of MDM1000
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5.2) Rear Panel Information

All connections to the MDM are made as shown in Figures 5-3.

Figure 5-3: MDM1000 Connections

Motor Drive Programming Port

- —— RS 4
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1A IVAC
10A MAX
oo

Power Switch

Axis Connector
& Plug

NI \_‘.“.
">

MADE IN USA
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Motion | / O
to NI 7344

Indicators
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5.3) Configuring the Motion Control Card

There are no jumpers or switches to configure for the NI series controllers. Refer to the
documentation that accompanies your NI motion control card for complete information.

5.4) Connecting the NI card to the MDM1000 Chassis

IMPORTANT
ALL CONNECTIONS ARE TO BE MADE WITH NO POWER APPLIED TO THE MDM1000 OR
THE NI MOTION CONTROLLER.

Refer to Figure 5-3. Use National Instrument SHC68-C68-S Cable (NI P/N 186380-02) to
connect the MOTION I/O connector of the NI motion control card to the MOTION |/O
connector of the MDM1000.

5.4.1) Power Switch and Plug

A standard 110VAC power cord is supplied with the MDM1000. Power input to the unit is
110VAC, Single Phase, 50/60Hz. The power inlet also includes the power switch.

5.4.2) Enable Loop

The Enable Loop jumper is part of the Amplifier Enable circuit. This loop must be closed
to enable the motor driver amplifier. If no external circuits are part of the Enable Loop,
the wire jumper installed at the factory must be maintained for normal operation.

5.4.3) Motion 1/O connector

All connections to the NI-73xx controller are made through the Motion I/O connector. A
National Instruments SHC68-C68-S Cable (NI P/N 186380-02) is used for this
connection. There is no connection from the Digital I/O connector on the NI-73xx control
card to the MDM1000.

5.4.4) Motor Drive Programming Port

If the MDMZ1000 is configured with a Servo Drive, the Motor Drive Programming Port is
included for programming the digital servo drive. MDM1000’s configured with a stepper
motor drive do not include this connector.

The Servo Motor versions of the MDM1000 contain either an AMC DR100EE digital
servo drive (12AWS5 option) or a Copley Controls Accelus drive (3AW1 option). See
sections 8.6 & 8.7 for more information. These drives are programmed at the factory for
each application and no user programming is typically necessary. If the drive is to be re-
programmed, or the user wants to use some of the drive performance analysis tools, the
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programming is accomplished by using the Motor Drive Programming Port. Itis a RS-
232 port using only the TX, RX, and COM connections. Connection to a standard COM
port on a PC is made with a straight-through DSub 9 pin cable (pins at one end to the
MDM1000, sockets at the other end to the PC).

Table 5-1: RS-232 Connector Pinout

Name Function

Not Used

RX Serial Data Input
TX Serial Data Output
Not Used

COM Ground

Not Used

Not Used

Not Used

Not Used

i
5

OO |NO|O|A(WIN|F

5.4.5) Axis Connector

A standard Primatics Servo or Stepper Axis Connector is used for connection to a
Primatics stage or other axis mechanism. If the MDM1000 is used with a Primatics
stage, a Primatics cable assembly is typically used. If a user supplied axis mechanism is
used use the appropriate table below for making connections.

10
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Table 5-2: Option D2 - Servo Axis Connector (Motor, encoder, limits, home, temp)

Pin | Name Function

A Motor A Motor phase

B Motor B Motor phase

C Motor C Motor phase

D Motor Shield Connection to chassis ground for motor cable shield

E Encoder 5V 5V power for encoder

F Encoder A+ Encoder A+ input

G Encoder A- Encoder A- input

H Encoder B+ Encoder B+ input

J Encoder B- Encoder B- input

K Encoder Shield Connection to chassis ground for encoder cable shield

L Sensor V+ Power supply for Home and Limit sensors. Factory Default is
12V.

M DCCOM Common for Home, Limit, and Temp sensors.

N Home Home sensor input

P Brake Out Not used on MDM1000

R Brake Return Not used on MDM1000

S Chassis Connection to chassis ground

T Hall V+ Power to commutation sensors from motor amplifier. Typically
this is 5VDC.

U Hall V- Power and signal return for commutation sensors. Typically
this is connected to DCCOM

V Encoder Common Power supply common for encoder. Connected to DCCOM

W | Encoder Index + Encoder Index + input

X Encoder Index - Encoder Index - input

Y Forward Limit Switch Limit sensor that actuates in the defined positive limit of travel
for Primatics stages. Connected to DCCOM in normal
operation, but actual sense is programmed into motion
controller.

V4 Reverse Limit Switch Limit sensor that actuates in the defined negative limit of travel
for Primatics stages. Connected to DCCOM in normal
operation, but actual sense is programmed into motion
controller.

a No connection

b Hall A Commutation sensor Hall A

c Hall B Commutation sensor Hall B

d TEMP switch Motor temperature monitor — connect to DCCOM for
temperature OK. Open circuit for a motor temperature
violation.

e Hall C Commutation sensor Hall C

11
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Table 5-3: Option D5 - Stepper Axis Connector (Motor, encoder, limits, home, temp)

Pin | Name Function

A Motor A + Motor phase A+

B Motor B + Motor phase B+

C Motor B - Motor phase B-

D <key>

E Encoder 5V 5V power for encoder

F Encoder A+ Encoder A+ input

G Encoder A- Encoder A- input

H Encoder B+ Encoder B+ input

J Encoder B- Encoder B- input

K Encoder Shield Connection to chassis ground for encoder cable shield

L Sensor V+ Power supply for Home and Limit sensors. Factory default is
12v

M DCCOM Common for Home, Limit, and Temp sensors.

N Home Home sensor input

P Brake Out Not used on MDM1000

R Brake Return Not used on MDM1000

S Chassis Connection to chassis ground

T Motor A- Motor Phase A-

U Motor B common Motor Phase A common (no internal connection)

V Encoder Common Power supply common for encoder. Connected to DCCOM

W | Encoder Index + Encoder Index + input

X Encoder Index - Encoder Index - input

Y Forward Limit Switch Limit sensor that actuates in the defined positive limit of travel
for Primatics stages. Connected to DCCOM in normal
operation, but actual sense is programmed into motion
controller.

V4 Reverse Limit Switch Limit sensor that actuates in the defined negative limit of travel
for Primatics stages. Connected to DCCOM in normal
operation, but actual sense is programmed into motion
controller.

a Motor Shield Connection to chassis ground for motor cable shield

b Motor A Common Motor Phase A common (no internal connection)

c DCCOM Common for Home, Limit, and Temp sensors.

d TEMP switch Motor temperature monitor — connect to DCCOM for
temperature OK. Open circuit for a motor temperature
violation.

e n/c No connection

12
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5.4.6) Limit and Home Signals

The NI motion controller monitors limit and home sensors through the MDM1000. The
MDM1000 can be configured to supply either 5V or 12V DC power for the limit and home
sensors. The default setting is 12V. For ease of setting the limit switch voltage, jumper
JP1 has been provided. JP1 is located inside the MDM1000 on the main printed circuit
board near the power switch. The cover must be removed to access JP1.

IMPORTANT! Only qualified personnel should adjust JP1. Disconnect the power cord
before removing the top cover. Replace the top cover when the adjustment is complete.

Electrically, each sensor should sink a minimum of 2mA from the sensor input (pins N, Y,
or Z) to DCCOM (pin M). The sense or polarity of the signals is programmable in the NI
motion controller. Figure 5-4 shows an equivalent schematic for the limit, home, and
temperature inputs with the sensor power supply at the factory default setting of 12V.

MDC Sensor

2w s ey

{Limit 12V
%1.8K

1 S:Z Typical for Forward Limit, Reverse Limit,

|—{EPE— Home and Temp Inputs

Switch Shown Normally Open

{Limit Com}——

Figure 5-4: Sensor Input Circuit Diagram
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6) Operation

6.1) Overview

The MDM1000 is a single axis motor drive with integrated interface to the National
Instruments NI-73xx series motion controller. Several drive options are available
including 2 digital servo drives, and one stepper drive. The unit operates directly from
line voltage to operate the motor at a bus voltage specified during time of order. The
interface to the NI-73xx controller is via the MOTION I/O connector on both the
MDM1000 and 73xx controller. Connections to the axis are through the Primatics
standard servo or stepper axis connector described in section 5.3.5.

If a servo drive is specified, it is programmed at the factory with parameters specified by
the user’s application. Two different digital drives are used depending on the MDM
model. The 3AW1 configuration option uses a Copley Accelus digital drive. The 12AW5
uses an AMC DR100EE25A20NAC digital drive. Normally, re-programming in the field is
not necessary. Either drive can be programmed using software available from the
respective manufacturers. Refer to sections 8.2 & 8.3 for programming the Accelus
drive, and Appendix B for programming the DR100EE drive.

If a stepper drive is specified, it is configured at the factory with parameters specified by
the users application. Step resolution (microsteps per step command), continuous
current, and current reduction can be configured. Refer to section 7.2 for more
information.

14
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6.1.1) Drive OK indicator

The operation of the DRIVE OK indicator is dependent on the internal drive. When
illuminated, it indicates that the drive has no internal errors. In normal operation, the
Drive OK indicator is always on with power applied. Any of the following errors will cause
the Drive OK indicator to be off.

3AW1 option (Accelus Digital Servo Drive)
Amp Over Temperature fault

Motor Phasing error

Encoder power error

Under voltage fault

Over voltage fault

Short circuit fault

12AWS5 option (AMC DR100EE Digital Servo Drive)
Short circuit fault

Over voltage fault

Under voltage fault

Drive over temperature fault

Start Disable

Drive Internal Error

Parameter Restore Error.

2AW1 option (2A Stepper Drive)
Amp Fault

6.1.2) Status indicator

The STATUS indicator is controlled by an output from the internal digital drive. It is
illuminated whenever the drive is enabled with no faults. Any of the conditions listed
below may prevent the drive from being enabled:

All drive options

Enable Loop jumper is open

Motor Temp switch is open (through axis connector)
Motion 1/O cable disconnected from NI-73xx

Power to the NI-73xx is off

In normal operation, both indicators will be ON when the MDM1000 controlling the
attached axis.

15
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7) Stepper Drives
This section is for reference of Stepper Drives only, Servo Drive information is found in Section 8.

7.1) Software

This section describes how to use MAX (National Instrument’'s Measurement & Automation
Explorer) to confirm that the MDMZ1000 is operational. Make the hardware connections described
in Section 5-4.

7.1.1) Start MAX program

(¥ Measurement & Automation Explorer

File Edit View Tools Help
Configuration

& My System H
5 € Dot Neihborhood National Instruments
B3 Devices and Interfaces Measu rement & Auto

i V] Instruments

Scales

@ Software )
£ Remote Systems What is Measurement & Autor

Explorer?

Figure 7-1: MAX Opening Dialog
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7.1.2) Load Settings from Configuration Disk

Open the Devices and Interfaces selection of the Configuration Menu and highlight the
PCI-73xx device settings.

X Default 7340 Settings - Measurement & Automation Explorer

File Edit Yiew Tools Help

Configuration B Initialize %) Chan

= 8 My System —
+ {8 Data Neighborhood @ I

=@ Devices and Interfaces
= F_).CI'?S“ (1 Type of Settings:
B8 Device Resources .
= : Description:

3R | Default 7340 Settings
+-t Interactive
+- (g Calibration

~ Initialization Optic

- PX1 PXI System (Unidentified) Check the se
+ @ Seales ¥ Initialize witk
+ (@ Software
+ 8 Remote Systems v A

Figure 7-2: Highlight the device settings

From the File Menu select Import. This will start the Import Wizard

X Default 7340 Settings - Measurement & Automation Explorer

78 Edit View Tools Help

New ’ B Initialize ] Chan
| ||
oo =

&Y Initialize Device .
Type of Settings:

m Change Current Settings ... Description:

Ea Import Settings ...

. ~ Initialization Optic
& Export Settings ...

Check the st
Exit Alt+F4 -
[V Initialize witl
+ (@ Software
#- &4 Remote Systems Vb
o Nl P

Figure 7-3: Select Import

The settings file is stored on the distribution disk. It has the same name as the serial
number of the MDM.
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B Configuration Import Wizard

NATIONAL Welc_ome tp the .
VINSTRUMENI'S‘ Configuration Import Wizard

This wizard imports

“3 NI Configuration Export Files [.nce)

g Import from file

g! |D:A720500032.nce
. ™ Import all data

To system
I—@ My System Ll
Next > Cancel
| |,
Figure 7-4: Select the settings from the distribution disk
18
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M Configuration Import Wizard

Import items
Check the items to be imported.

Import items | Warnings and conflicts
=-4¥] 720500032.nce
=& nI-Motion

i} {zosou0sz

_l View |Wamings and conflicts Ll

< Back I Import > I Cancel

Figure 7-5: Select the items to be imported
Next, the settings need to be selected as the current settings. This is done by choosing
the Change Current Settings menu selection from the File Menu (See Figure 7-3 Select
Import Settings). From the Change Current Settings Dialog select the settings just
imported and press the Change button.

/
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File Edit

X Default 7340 Settings - Measurement & Automation Explorer

Tools Help

Conf iguration

B Initialize [ [¥] Change Settings | @l Apply | |2]Refresh \
= £ My System
({3 Data Neighborhood
=@ Devices and Interfaces Initialization Settings
= (m8 PCI-7344 (1)

{8 Device Resources

Select the Initialization Settings you want to apply to the Mation Device:

). g3) Default 7340 Settings Options: ef X
[+ & Interactive
#-J Calibration (2 Default 7340 Settings 1
[+ PX1 PXI System (Unidentified) (5 720400001_Demo
+- (A sScales [z My New Settings ...
. @ Software (EMDM2200 LIMIT TEST
1 &3 Remote Systems (3 MD C400 Defaults
(A MDM2100 CHECKOUT
(£ Default 7340 Settings

Settings type: ‘?344 Settings

Change | Do not Change

Figure 7-6: Select the settings after importing

7.1.3) Verify Settings

The File README.TXT Describes which stages were assigned to which Controller Axis
(This applies to the case where stages are purchased with the MDM). For the controller
axes not associated with purchased stages, a stepper motor is connected to the axis for
testing at the factory.
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7.1.3.1) Axis Configuration Settings

(¥ Axis 1 - Measurement & Automation Explorer E]@@
File Edit View Tools Help

BZ Initialize [ Change Settings | (@l Apply | |2]Refresh | 1) Defaults 3% Show Help

= g My System .
=] Devices and Interfaces @] |Axi31
- (g8 PCI-7344 (1)
\:ﬁ Device Resources Type of Settings: Axis Configuration
- 720000216_PCI-7344_Ax Description: Configures the axis depending on the type of motor and feedback device

(g Axis Configuration
9 Axis 1 Axis Type Axis Resources & Update Period
(£ Axis 2 " Servo Control Loop Update Period: |EalEERZES ¥
{!a Axis 3 (% Stepper Primary Feedback: m
(53 Axis 4 ) [Stepper Dt 1 =]

+- (@ Axis Settings Asis Enabled Primary Output: Stepper Output -1 v

+- (g Trajectory Settings

23 Find Ref serti * Enabled Secondary Feedback: None v
i [Ea IAnA eerencg e " Disabled Secondary Output: None v
+- [ Digital IfO Settings

+ @a Gearing Settings Encoder & Stepper Resolution; - Stepper Specific Settings
+- @ ADC Settings

- . Encoder counts per Stepper Loop Mode Stepper Polarity
i [Ea Encoder Settings revolution * Open Loop * Active Low
+-{ PWM Settings 2000 - € Closed Loop € Active High
(@ Synchronization Settir
-t Interactive Stepper steps per Stepper Qutput Mode
fa 1-D Interactive % :| * Step & Direction =
) 2-D Interactive . " Clockwise/Counter Clockwise

+-[3 Calibration
+- (@ Software
+ @ Remote Systems

CF6 Ayis Configuration

|~
™

Figure 7-7: Axis Configuration Settings

Each Axis of the controller should be assigned the Stepper Axis Type. Each Axis of the
MDM that is connected to a stepper motor should be enabled.

7.1.3.2) Axis Settings

The Motion I/O Axis Settings will need to be set to match the Stepper Motor connected to
the axis. This has already been done for stages that are purchased with the MDM.
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¥ Axis 1 - Measurement & Automation Explorer

| Rimise [y Chare st | ptooh | [ | 10

I Configuration re | Axis 1

& @ Data Neighborhood
= @ Devices and Interfaces

g 11072741004 == count

073741504 =48

# (g Home & Index Settings
@ (@ Digital /0 Settings
& (@ Gearing Settings
(@ ADC Settings
(@ Encoder Settings
@@ PWM Settings
B Ports (Serial & Parallel)
@ V1 Instruments
(38 Scales
& @ Software
0§ Remote Systems

Figure 7-8: Motion 1/O Settings

7.1.4) Cycle Axes

The 1-D Interactive Dialog can be used to cycle the axis between two points.
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¥ Measurement & Automation Explorer

Ele Edt View Icols Help
| stat [RBlend | @Hsk SwDecelerste X Kil |

110 ineracive

=) \35 My System ——
) e

@ @ Data Neighborhood
=2 h Devices and Interfaces

= @@l PCI-7344 (1) Apply iiecton) [Singie Axis 5] [ A Status
8 Device Resources commands to: — I ) Limit switch is active
=l Interactive Jrsiecton P SEH S J | _) Home switchis active
& 10 Interactive TN o
@l 2D Interactive Axis: IAxns 1 ll J Motor off (axis is killed)
+ g Calibration ~ Stepper Loop Mode - __) Following eror occurred
=-{zp 720400002 & ipen Loop Hon i
=) (g Axis Configuration (ghic] . Curent diection s fomad
3 Asis 1 - J Auis is currently moving
(@ Asis 2 is )
3 Asxis 3 -
i Awis 4
SR Asis Settings {ir Current Trajectory Data
i Axis 1 o [57155
@ Axis 2 Position: l— counts
(3 Avis 3 Velocity: |0 counts/s
,Ta dois 4 ; Velocity: [10000 - Reset Position |
[+ Trajectory Settings Acceleration: [fooooo o
® (@ Home & Index Settings 3 o000 Primary: fo | counts
- Deceleration:
+ -z Dighal 170 Settings X o Seconduylo = counts
@ (@ Geating Settings {20et Postore NS F Tl B St
@ ADC Settings g o vl = A4
- Applies ers for the >
(@ Encoder Settings o et e veor B Apply | | l Successful (No Errors)

# i@ PWM Settings
&Y Ports (Serial & Parallel)
& . V1 Instruments
= (39 Scales
@ (@ Software
[+ 9 Remate Systems

ﬁMainl'a Advmcedl

Figure 7-9: 1-D Interactive Utility

The steps to cycling the axes are to move the axis to approximately the center of travel,
reset the position, specify the trajectory parameters for cycle mode, apply the parameters
and then start cycling.

To command the axis to move, specify the Trajectory Parameters. The README.TXT
file specifies the encoder ratios for each axis in counts/mm or counts/degree, depending
upon the stage. After specifying the Trajectory Parameters, press the Apply button.
Press the Start menu selection at the top of the dialog to initiate the move.

To cycle between two points, check the Cycle Mode check box.
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&, 1-D Interactive - Measurement & Automation Explorer
fle Edt View Tooks Hep
| s [RBlend | @Hat =W Decelerste X Kil

=110 imaracive
EE>) My System - -
"5 @8 Data Neighborhood 'E]m'n“
= @ Devices and Interfaces — e
- PCI7344 (1) Apply tisjectory  [Sinole s | : T
@ Device Resources commands to: — I ) Limit switch is active
=l Interactive T -~ Zoi5eA0di J Home svach is active
&l 10 Interactive | ' o
@l 2.0 Interactive Avis: Jasis 1 =l J Motor off (axis is killed)
g Calibration [ Steppet LoopMode || _) Following error occurred
© Setvo Tune @ [p . R
= (@ 720400002 oyt __) Curent dection is forward
= (g A Configurat et Asis is cuntently moving
‘Eﬂ (rripna SRR DR | | 1 o o
e CycleMode: 7 and loaded target posiion @ Trsiectoy generstion s complete
@@ Avis 3 Cycle Position: IU ] counts (steps) ‘ Move is complete
G Avisd Cycle Dwel Time: [500  miliseconds o e
= ;?S:K:hlngs Opetation Mode: Ibb:ohle Posiion ;l Posit [141_ .
@ Avis 2 Load Velociyin: | counts (steps)/sec = | Velocity: [0 counts/s
i Awis 3 Velocity: 100000 - Reset Position
I Avis 4 Acceletati [foooooo -
=@ Trajectory Settings INTE 1000000 Primary: ID = counts
: g SOTCIT/:JMS” Setfmg: = Target Postion:  |100000 - Secondayln ] counts
Gl Dionsl 17D Sethngt - |~ Motion Functions) Execution Status ——
# @ Gearing Settings o —
i@ ADC Settings o e i e R e B successtu (No Enars)
#-i Encodes Settings . - -
, :.‘ ‘ll!_ PwM ?elhng: ;I el Main Ii Advanoedl

Figure 7-10: 1-D Interactive Cycle Mode

In cycle mode, the axis moves between the Cycle Position and the Target Position. After
reaching each position, the program pauses the amount of time specified in the Cycle
Dwell Time and then initiates the move to the other position. When the parameters are
set press the Apply button and then the Start Menu Item. The Halt menu selection will
terminate the cycling.

Note: The program allows several stages to cycle simultaneously. Just start one axis
cycling and then, under Trajectory Parameters, select the next Axis.

7.1.5) Saving the Settings

When the session is over, it is advisable to save the settings to disk. This can be done
by selecting the Export Settings menu selection from the File Menu (See Figure 7-3
Select Import Settings).
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7.2) Configuring the 2AW1 Step Drive Option

7.2.1) Overview

The 2AW1 Stepper Drive option can be configured for different continuous and reduction
current, as well as microsteps per step input. All three of these parameters are
configured on the inside of the MDM unit and should be performed by qualified personnel
only. The picture below labels the components of interest. Important! — power is to be
disconnected to the unit prior to opening the top and making any changes.

Figure 7-11: Resistor & Dip Switch Location

7.2.2) Continuous Current

The continuous current of the drive is set with resistor R10 by the following formula:

Continuous Current = R10 value * .001, or

R10 value = 1000 * Continuous Current

For 2A continuous current, R10 = 2.00K ohms.
Remarks: a sine/cosine output function is used in rotating the motor. Therefore, the
specified phase current of the motor is considered an RMS value. The Continuous
Current used to set the output current of the step driver sets the peak output of the
sine/cosine waves not the RMS value. Therefore the specified motor current (which is the

RMS value) should be multiplied by 1.4 to determine the PEAK value to which the driver
will be set.
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EXAMPLE:

If a motor has a specified PHASE CURRENT of 0.75 amps per phase, then:
0.75 amps X 1.4 = 1.05 amps peak

The Resistor Value = Continuous Current X 1000 or in this example:

1.05 X 1000 = 1050 ohms

NOTE: Stepper motors can be configured as 4, 6, or 8 leads. Each configuration requires
different currents. Shown below are the different lead configurations and the procedures
to determine their output current.

4 Lead Motors:
Multiply the specified phase current by 1.4 to determine the peak output current.

6 Lead Motors:
1) When configuring a 6 lead motor in a half coil configuration ( i.e. connected
from one end of the coil to the center tap (high speed configuration)) multiply the
specified per phase (or unipolar) current rating by 1.4 to determine the peak
output current.

2) When configuring the motor so the full coil is used (i.e. connected from end to
end with the center tap floating (higher torque configuration)) use the per phase
(or unipolar) current rating as the peak output current.

8 Lead Motors:
SERIES CONNECTION: When configuring the motor windings in series, use the
per phase (or unipolar) current rating as the peak output current, or multiply the
bipolar current rating by 1.4 to determine the peak output current.
PARALLEL CONNECTION: When configuring the motor windings in parallel,

multiply the per phase (or unipolar) current rating by 1.96 or the bipolar current
rating by 1.4 to determine the peak output current.

7.2.3) Automatic Current Reduction

After 0.5 seconds of receiving the last step pulse, the drive output current will be reduced
by a value set with resistor R9. The formula for the reduction current is as follows:

Reduced Current = (.001 * R10 value * R9 value) / (R10 value + R9 value), or
R9 value = (Reduced Current * R10 value) / (.001 * R10 — Reduced Current)

For 0.5A reduced current and 2A continuous current, R9 = 667 ohms. 665 or 680 are
closes standard 1% values.
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7.2.4) Step Resolution

The resolution of the step drive can be set with a 4-bit switch, SW1. Refer to the table

below for setting these switches.

Resolution Steps/Rev with | SW1-1 | SW1-2 | SW1-3 | SW1-4
(Microsteps/Step 1.8° motor
Binary
2 400 ON ON ON ON
4 800 OFF ON ON ON
8 1600 ON OFF ON ON
16 3200 OFF OFF ON ON
32 6400 ON ON OFF ON
64 12800 OFF ON OFF ON
128 25600 ON OFF OFF ON
256 51200 OFF OFF OFF ON
Decimal
5 1000 ON ON ON OFF
10 2000 OFF ON ON OFF
25 5000 ON OFF ON OFF
50 10000 OFF OFF ON OFF
125 25000 ON ON OFF OFF
250 50000 OFF ON OFF OFF
Invalid
- - ON OFF OFF OFF
- - OFF OFF OFF OFF
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8) Servo Drives

This section is for reference of Servo Drives only, Stepper Drive information is found in
Section 7.

8.1) Software

This section describes how to use MAX (National Instrument’'s Measurement &
Automation Explorer) to confirm that the MDM1000 is operational. Make the hardware
connections described in Section 5-3.

8.1.1) Start MAX program.

(¥ Measurement & Automation Explorer

File Edit View Tools Help

=& My System National Instruments

Data Neighborhood
@ Devices and Interfaces M easurement & Auto
ﬁ V] Instruments
A Scales

Software )
£ Remote Systems What is Measurement & Autor

Explorer?

Figure 8-1: MAX Opening Dialog

8.1.2) Load Settings from Configuration Disk

Open the Devices and Interfaces selection of the Configuration Menu and highlight the
PCI-73xx device.

(¥ Measurement & Automation Explorer

File Edit Yiew Tools Help
Configuration

=] g My System IVI
@ Data Neighborhood
=] Devices and Interfaces

(s PCI-7344(1)

o Ports (Serial & Parallel) What is IVI?
a
(3 Scales The IVl category provides access to the Logical Name Wizard and all your IV] logical nat
(@ Sofware name is a reference to a particular virtual instrument.

@ Remote Systems

What do you want to do?

Figure 8-2: Select the PCI-73xx Device
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Load the settings file from the configuration disk sent with the controller. This is done by
selecting the Import Settings selection from the File Menu.

File Edt View Tools Help

Eg Inilialize Device

|x] Change Curent Settings ...

| Information Value |
o Import Settings ... Board Family FlexMotion
@, Export Settings . Board Type 28
Bus Type PCl
A% Save Initialization Settings to FLASH Closed Loop Capable Yes
Device Serial Number CB999F
Ext e o Device Status Working Properly
[+ J Ports (Senal & Parallel) S Fitrware Version - 68331 5.20.0003
& @@ M Instruments G Firmware Version - DSP 5.20.0005

Figure 8-3: Select Import Settings

The settings file has the same name as the serial number of the MDM.

Laok in: | &8/ 3% Floppy (4:) hd| A ci

File name: 720400002 Open

Files of type: Ixml Files [*.xml) ~| Cancel I
4

Figure 8-4: Selecting the Import Settings File

Next, the settings need to be selected as the current settings. This is done by choosing
the Change Current Settings menu selection from the File Menu (See Error! Reference
source not found.). From the Change Current Settings Dialog select the settings just
imported and press the Change button.
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MDM1000 \|

Initialization Settings E3 I

Select the Initialization Settings you want to apply to the Motion Device:

ID ptions:

e X

e 720400002
(A 720100003 1

(@ MDM1000D emo

(@ 720200005

(A 720200003

(@ 720000162

(A 720000163

(A 720010005

(@ MDM72020003_Stage3088
(A Astro MDM1000-500

(g 720200007 1

e L L e S R R B )

H

Settings type: |7344 Settings

Do not Change I

Figure 8-5: Select Initialization Settings

Apply the settings to the Motion Controller by choosing Initialize from the File Menu (See

Error! Reference source not found.).

8.1.3) Verify Settings

The File README.TXT Describes which stages were assigned to which Controller Axis
(This applies to the case where stages are purchased with the MDM). For the controller

axes not associated with purchased stages, a servo motor is connected to the axis for

testing at the factory.
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8.1.3.1) Axis Configuration Settings

(¥ Axis 1 - Measurement & Automation Explorer

Fie Edt View Tools Help

| B@intislze ) Change Setings | ymyApply | |2] Refiesh | {2) Defauts |

Configuration
=] E; My System

& @@ Data Neighbothood
=@ Devices and Interfaces
=@ PCI-7344 (1)
& Device Resources
-t Interactive
@3 Calibration
=@ 720400002
= uﬂ Ams Configuration

[ Awis 4
(g Awxis Settings
(@ Trajectory Settings
# (@ Home & Index Settings
# (A Digital 170 Settings
- Gearing Settings
(@ ADC Settings
(@ Encoder Settings
(@ PWM Settings
C] J Ports (Senial & Parallel)

& @@ V1 Instruments

# (39 Scales

@ Software

mote Systems

[+

;i
1_1
=& Re

@ [ 1
Type of Settings: Axis Configuration
Description: Configures the axis depending on the type of motor and feedback devic
~Axis Type ~&xis Resources & Update Period ———————————
* Sewvo Control Loop Update Pefiod: |250 microseconds
" Stepper Primary Feedback: [Encoder -1
—Asis Enabled Primary Output: IDACChannel-l
& Enabled Secondary Feedback: INone
" Disabled Secondary Output: INone
— Encoder & Stepper Resolution — Stepper Specific Settings
Encod g5 Dee - Stepper Loop Mode | - Stepper Polarity—
revolution & (ipenlioon @ Active Low
[2000 | € Giosed lloop € pctive High
Stepper steps per ~ Stepper Dutput Mode
ﬁwr*’!""-i-——:’ % Step & Pure:t;m ‘
¢ | Clockuise/Counter Blockuise

Figure 8-6: Axis Configuration Settings

Each Axis of the controller should be assigned the Servo Axis Type. Each Axis of the
MDM that is connected to a servo motor should be enabled.

8.1.3.2) Axis Settings

The Motion I/0O Axis Settings will need to be set to match the Servo Motor connected to
the axis. This has already been done for stages that are purchased with the MDM.
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¥ Axis 1 - Measurement & Automation Explorer

| @i [ Crore et | oy | iRt | 10

I Configuration re | Axis 1

[+ @8 Data Neighborhood
= @ Devices and Interfaces

i 1072741504 =] count

[ T073741820 =

s @ Home & Index Settings
(@ Digital 1/0 Settings
& (A Gearing Settings
& (@ ADC Settings

_ (@ Encoder Settings

(@ PWM Settings

m g Ports (Serial & Parallel)

5@ M Instruments

l (& Scales

# (@& Software

|- @ Remote Systems

Figure 8-7: Motion /O Settings

The Control Loop Parameters may also need to be modified. Under the Calibration
Menu, MAX provides a servo tuning utility to aid in determining these parameters.
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(¥, Servo Tune - Measurement & Automation Explorer

Fle Edt View Tools Help

@Hah =wDecelerate X Kil

= \35 My System -

+ @ Data Neighbothood

- @3 Devices and Interfaces

&4 Apply =1 Apply All

-l PCI-7344 (1)
3 Device Resources
=l Interactive
&l 1-D Interactive
&l 2.0 Interactive
=gy Calibation
s covo Ture
= (@ 720400002
=@ Axis Configuration
@ Aws 1
a Axis 2
am Awis 3
A Aucd
=) (g Axis Settings
a Aws 1
(@ Aws 2
@ Aws 3
i Awas 4
A Trajectory Settings

a@ Digital 1/0 Settings
& Gearing Settings
um ADC Settings

um Encodes Settings
@ PWM Settings

CRURCRCRCE ST

i@ Home & Index Settings

]

|?) Relresh

10

9
8
7
6
5

Position [counts)

4
3
2
1
0

1 ]

0 1

Transient Response
Step Length: [1000 -
Samples: |3L1(] :

Step Response I

{£) Defaults

counts | Settiing Time:
RiseTime:
Peak Time:
Max Overshoot:

Time (mifseconds)

0 miliseconds
0 miliseconds
0 mifiseconds
0%

O Man (5 Step Response | . Traiectoy | o Bode | g Control Loop | i) Static Friction |

Figure 8-8: Servo Tune Utility

8.1.4) Cycle Axes

The 1-D Interactive Dialog can be used to cycle the axes between two points.
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¥ Measurement & Automation Explorer

Ele Edt View Icols Help
| stat [RBlend | @Hsk SwDecelerste X Kil |

= 11D eracive
S| My System =
] \35 =
@ @ Data Neighborhood EI PCI-7344
= @@ Devices and Interfaces FRTe
= (ml PCI-7344 (1) Apply lrajectory [ Single Avis = : -
8 Device Resources commands to: T I J Limit switch is active
& Gl Interactive Tk Parsia —— 7 1 _) Home switchis active
&l 10 Interactive dadiats oy
tal 2D Interactive Asis: IAxns 1 | J Motor off (axis is killed)
+ g Calibration [ Stepper Loop Mode - ||| ) Following error occuried
=@ 720400002 & Gpen Loop o
=) (g Axis Configuration Co . Euenk diecton s forvard
3 Asis 1 . J Auis is currently moving
(@ Asis 2 i S
3 Asxis 3 .
) Awis 4
SR Asis Settings {ir Current Trajectory Data
g :Nfsl Position: 197155 counts
{ xis
@ Awis 3 Velocity: ]0 counts/s
o Awis 4 Velocity: 10000 5 Reset Position I
LR | Trajectory Settings Acceleration: [tooooo IU— -
el | e
2 i 3 Taiget Position: |0 Secondary: = | counts
[* @ Gearing Settings [ = Motion Fonclionts) Ereculion Stahus
@ ADC Settings . . =1 s
£ Encoder Setlings S i oy et tovy | || ] Sucoesstu o Erors
@ (A PWM Settings ]
&Y Ports (Serial & Parallel)
& . V1 Instruments
= (39 Scales
@ (@ Software
[+ 9 Remate Systems
gl Main |l Advanced |

Figure 8-9: 1-D Interactive Utility

The steps to cycling the axes are to move the axis to approximately the center of travel,
reset the position, specify the trajectory parameters for cycle mode, apply the parameters
and then start cycling.

To command the stage to move, specify the Trajectory Parameters. The README.TXT
file specifies the encoder ratios for each stage in counts/mm or counts/degree, depending
upon the stage. After specifying the Trajectory Parameters, press the Apply button.
Press the Start menu selection at the top of the dialog to initiate the move.

To cycle between two points, check the Cycle Mode check box.
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&, 1-D Interactive - Measurement & Automation Explorer
fle Edt View Tooks Hep
| s [RBlend | @Hat =W Decelerste X Kil

1.0 arcivo
EE>) My System - -
"5 @8 Data Neighborhood 'E]m'n“
= @ Devices and Interfaces m—————— e
& PCI7344(1) Apply tisjectory  [Sinole s =l : N
@ Device Resources commands to: — I ) Limit switch is active
=l Interactive " -~ iAo J Home svach is active
&l 1D Interactive L X o
@l 20 Interactive Axis: IA:-us'I LI J Motor off (axis is killed)
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Figure 8-10: 1-D Interactive Cycle Mode

In cycle mode, the stage moves between the Cycle Position and the Target Position.
After reaching each position, the program pauses the amount of time specified in the
Cycle Dwell Time and then initiates the move to the other position. When the parameters
are set, press the Apply button and then the Start Menu Item. The Halt menu selection
will terminate the cycling.

Note: The program allows several axes to cycle simultaneously. Just start one axis
cycling and then, under Trajectory Parameters, select the next Axis.

8.1.5) Saving the Settings

When the session is over, it is advisable to save the settings to disk. This can be done
by selecting the Export Settings menu selection from the File Menu (See Figure 8-3
Select Import Settings)
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8.2) Programming the AMC DR100EE Drive
8.2.1) Overview

An MDM1000 with the 12AWS5 option includes an AMC DR100EE Digital Servo Drive.
The drive is configurable to match the characteristics and performance of the motor or
mechanism to which the drive is attached. The drives are configured at the factor for the
intended motor or mechanism. A label with stage S/N or other mechanism identification
is affixed to the drive card where necessary. In general, a card is configured for a
particular motor, stage, or mechanism and may not operate properly when used with a
different motor, stage, or mechanism.

In normal operation the user does not need to re-configure or otherwise communicate
with the DR100EE drive. This document describes the process to connect to and re-
configure a drive for those circumstances where changes are warranted. The process
has 3 major steps: Establishing Communication, Making Changes, Saving Changes.

8.2.2) Necessary Equipment and Tools

*  AMC DriveSuite software
0 This is Windows software that is used to communicate with the DR100EE drive.
It allows editing drive parameters, loading parameters from files, saving
parameters to the drive, and saving parameters to disk. It also has tools that aid
in monitoring performance of the drive. This software is available from the AMC
website (www.a-m-c.com). The DriveSuite software package includes
documents explaining the use of the software.

e A PC running Windows with an RS-232 Port
e A'straight-through’ 9P RS-232 cable
0 The serial connector on the DR100EE drive is a 3-wire 9 position DSub

connector with sockets. The typical PC RS-232 port is a 9 position DSub
connector with pins.
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8.2.3) Procedure

This procedure relies heavily on the DriveSuite documentation included with the
DriveSuite software package. Many references are made to that documentation.

Establishing Communication

(0}

(0}

Servo Power to the DR100EE drive must be on to establish communication to
the DR100EE drive. For the MDM1000, the Servo Power is always on.
Establish communication with the DR100EE drive using the ‘Connect to a Drive’
procedure.

Making Changes

(0}

Loading Parameters from Disk: The most common operation will be to load a
parameter file from disk. These files are created at the factory and are typically
called SNnnnn.ccx where nnnn is the serial number of the stage for which the file
was created. From the menu bar select File | Open to load the file into working
memory.

Editing Parameters: Sometimes it may be desirable to change parameters in the
existing drive. The process of editing any and all parameters are described in
the remaining sections of the DriveSuite Software manual.

Saving Changes

(0}

Making changes using the DriveSuite software edits the ‘working copy’ of the
parameters. These parameters are in effect during the editing session, and will
remain in effect until the DR100EE drive is reset such as through a power shut
down. If the current parameters are to be used after a reset, they must be saved
into the non-volatile flash memory of the drive. From the menu bar select
Communication | Store to save working memory to the non-volatile memory in
the drive.
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8.3) Programming the Copley Accelus Drive
8.3.1) Overview

An MDM1000 with the 3AW1 option includes a Copley Control Accelus Digital Servo
Drive. The drive is configurable to match the characteristics and performance of the
motor or mechanism to which the drive is attached. The drives are configured at the
factor for the intended motor or mechanism. A label with stage S/N or other mechanism
identification is affixed to the drive where necessary. In general, a card is configured for
a particular motor, stage, or mechanism and may not operate properly when used with a
different motor, stage, or mechanism.

In normal operation the user does not need to re-configure or otherwise communicate
with the Accelus drive. This document describes the process to connect to and re-
configure a drive for those circumstances where changes are warranted. The process
has 3 major steps: Establishing Communication, Making Changes, Saving Changes.

8.3.2) Necessary Equipment and Tools

e Copley Controls CME2 software
0 This is Windows software that is used to communicate with the Accelus drive. It
allows editing drive parameters, loading parameters from files, saving
parameters to the drive, and saving parameters to disk. It also has tools that aid
in monitoring performance of the drive. This software is available from the
Copley Controls website (www.copleycontrols.com). The CME2 software
package includes documents explaining the use of the software.

e A PC running Windows with an RS-232 Port
e A'straight-through’ 9P RS-232 cable
0 The serial connector on the Accelus drive is a 3-wire 9 position DSub connector

with sockets. The typical PC RS-232 port is a 9 position DSub connector with
pins.
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8.3.3) Procedure

This procedure relies heavily on the CME2 documentation included with the CME2
software package. Many references are made to that documentation.

Establishing Communication

(0}

(0}

(0}

Servo Power to the Accelus drive must be on to establish communication to the
Accelus drive. For the MDM1000, the Servo Power is always on.

If the CME2 software is not yet installed on the PC, install it using the Software
Installation procedure of the CME2 Software manual.

Establish communication with the Accelus drive.

Making Changes

(0}

Loading Parameters from Disk: The most common operation will be to load a
parameter file from disk. These files are created at the factory and are typically
called SNnnnn.ccx where nnnn is the serial number of the stage for which the file
was created. Use the Quick Copy procedure of the CME2 Software manual to
load and save the file to the drive.

Editing Parameters: Sometimes it may be desirable to change parameters in the
existing drive. The process of editing any and all parameters are described in
the Quick Setup section of the CME2 Software manual. In general it is
advisable to load the existing parameters from flash memory before editing.

Saving Changes

(0}

Making changes using the CME2 software edits the ‘working copy’ of the
parameters. These parameters are in effect during the editing session, and will
remain in effect until the Accelus drive is reset such as through a power shut
down. If the current parameters are to be used after a reset, they must be saved
into the non-volatile flash memory of the drive. Use the Save To Flash function
for this.
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9) Troubleshooting & Service
9.1) Troubleshooting Help

For further assistance contact the factory:
M-F 8AM to 5PM Pacific Time

Phone: [541] 791-9678

Fax: [541] 791-9410

Toll Free: [888] 754-3111

Web: www.primatics.com

E-mail: service@primatics.com
9.2) Service

Should your device require factory service, contact the factory for a Return Materials
Authorization (RMA). When inquiring about an RMA please have the following
information available:

0 Your contact information (hame, phone, email, address)

o0 Unit Serial Number (located on label near the power switch)

0 Symptom of problem

0 History of troubleshooting steps already taken
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